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Influence de la nature du texte d’un film de chimie sur 
son utilisation par un apprenant 

Influence of the nature of the narration of a chemical 
education movie on its use by students 

�������	��

��������������
��������! #"
$%���!&�')(+*-,.�0/1�32�4�5768��,�9
:;/<2;=
�?>-��@�AB5CAD�8A 2FE!:��G(IHJ��$�*%(K
MLN,�O!')��PJEQ�.RTSU,�OG'G�GEG@VR�2��.EW�XRTSG #,YSQ68EJ5.RZ2�S
[ 4]\�'^���_R`'G$ba8���c��SQdJeJL�$%(f��dJ$%��gG�N,�O!')�`hjiJkGE)���f�cL���g�lm@b
M���f(c��kG>GnGkQi�,7O!')�Z5N�ogG�oprqGsGE!"
$t���G\��
ucv�wyxJz�vo{�|
}~v��
���%uI���G�
���tz

�������
wy�

5���
�$t��HJ��(f�_eJ��$%a���
;gG�TgGL�
M��$ba8(f�J��$���l+(f�)�M��d����!\��ygG�Q*�\�'^a8a����W
M��(I$%��*��o\W\o'^a�e����J�G���W
F�c�W*�(ca`�?�J�W*�g)�
�b(f�+a�*�g)�0\��G(+a�(c��*�dJ$����<��')�G\�
M(f'G�G�G��a����W
�gG�W*�L��f��HJ�Q*���
�*�dJ$8�f�0\�'G��*�
�$�d�\�
�(f'G�~gG�<�f(c����*����W
�$t���f�Q*
\�'G�G\��?eQ
%*7�!L�\��Q*�*t��(m$t�!*��U�c��$%L�eJ'G�)*t�U�;gG�Q*_�Wd���*�
M(f'^�J*_eJ'G$#
M�?�W
�*�dJ$��c�F
��!�	a��;gG�W*���\�(cgG�!*���
�gG�W*.�J�Q*%�Q*�A
�Z�W*_��(+�ca�*�eJ'�*�*tL�gG���W
�gG��dGpy*t'^$�
M�W*�gG�N
M��pQ
M�W*�g�lc��\�\�'Ga8eJ���J�G��a��	��
�'G�W
�L�
ML3dQ
�(f�f(V*�LW*�eJ��$U��P�L��+��H^�W*�g)�
��$%��a8(+�?$%�Z*t\�(+����
b(f�b(c�Wd��U�f'G$�*]gG�U�c��\�'G�)*�
�$�d�\�
�(f'G�`gG�;�+��dJ$�*�$%L?eJ'^�J*%�W*]L�\�$%(K
M�W*�A�R`'Qd
*���HJ'G�)*7
�$M'QdGHJL;�Wd
�
gG����*0�c��dJ$�*�$%L�eJ'G��*%��*%E`�c�Q*0L	�c��HJ�Q* dG
M(f�+(V*%���W
¡ar(c��dJp¢��
 eG�Bd-*0�V$�L��Wd���a`a����W
TdJ�£\W�?$�
M��(f�¤
�Oje��¥g)�
\�'Ga8a`����
M�	(¦$%�W*�gG'G�W
��f�Q*�\��?$%��\�
ML�$M(#*�
b(��Wd��W*_*%'G�W
X���!���mO�*�Lo�W*�A

§��Q¨%�©{?u+�o�3ª¤��(+�+aZE«\��G(ca`(c��E¥\�'G�G�G��(V*�*%���G\��Q*tE¬eJ�?$%\���eQ
�(I�J�c��E~$%��\�'G�)*�
�$�dJ(K
ME~(fa����J��E¥\�')a8a����W
M��(I$%�
g�lc��\�\�')a�eJ���)�!��a`����
�A

­Z® ��¨%z?xG{�¨

¯.�G(#*�$%��*�����$%\���gG�����V*7°8(K
��8
��G�U(f�G�b�Id����J\��;')��
��!�U�G��
VdJ$%�U'G��
��!�F
M��pQ
�'G�.��\	�!��a`(c\����
��gWd±\���
M(f'G�`a8'^HJ(c�
'QHJ��$�
��G�<°8��OJ*<*�
Vd�gG���W
%*²�f(m�G³´\�'G�G\���eQ
%*²(f�¤����*�°8��$%(f�G�µ�Wd���*�
M(f'^��*�AN/1'QHJ(c�W*�°8(K
M�~
V°8'¤³G(I�!g±*²')�
�G�?$b$%��
�(f'G��*_�!��HJ�C�^�����Zd
*t��gr�GO0��P<�G�? ��G$t��gG�Z*�
Vd�gG���W
%*�AQ���G���fO�*�(#*�'G��
��G(V*�eG$%'J\��W*�*��GO�a`�����)*�'G�.�b�f'Q°
a���e
*3�!�W*U*%�!'!°��`
��G��
3*�
Vd�gG���W
%*Ya8'�*�
]'^�+
M���`d
*t�Z°Z'^$Mg)*Y�V$%')a¶
��G�8�G��$b$t��
b(�'^�J*Y'^$�eJ(f\�
VdJ$%�W*Y�V$%')a¶
��J�
a8'^HJ(c�W*F(m�T
��G��(f$N°�$�(B
V
M��� ���J*�°Z��$�*�A
·;\�\��W*%(f'J�G���+�fOGE_*�
Vd�gG�?�W
%*�(f�W
M�?$beG$%��
�eG(�\�
VdJ$%�W*F'^$�d
*%�8(fgG���W*�'J�7
��G�
a8'^HJ(c�W*�A8·U�J�«³J(f�Jg¶')���J��$b$t��
�(f'G�¶a���³J�Q*~*�
Vd�gG����
%*�d
*t�¤a8'^HJ(c�Q*<�J��
V
M��$¸���!g¶a8'^$t�¤�V$��o�Wd��	��
b�IO±A
5_�J��$%��\�
M��$b(V*�
�(c\W*]')�-
��G(V*�³)(f�Jg�')���G��$M$%��
M(f'^�J*Y��$%�����!�	�fO
*%��g�(f�`
M��$%a¹')�-
��!�r\o��
M���J'G$b(f�W*Y'G�7³J�G'Q°8�f�ogQ���

��G��O8(f�QH^')�IH��QA

ºTv��£»8�Gz?¼
��ªT\��!�	a�(c\�����a8'^HJ(c�W*%E8eG$%'Q�J�f��a *%'J��HJ(f�G��EreJ��$t\���eW
�(I�J�c��E8$%��\�'G�)*�
�$�d�\�
M��gjE`\���
M���J'Q$b(f�Q*0')�
³G�G'Q°8�f�ogQ�J��E^�J�?$b$%��
�(f'G�8'G���Ca8'QHJ(c��EGe)(f\�
VdJ$%�W*�'G���Ca8'QHJ(c�QA



P

Influence de la nature du texte d’un film de chimie sur 
son utilisation par un apprenant  

1. Introduction
,YlIdG
b(f�+(V*t��
b(�'^� g)� �b(f�+a�*�gG��\��G(+a8(c���²HJ(V*�L��²g^(cgJ��\�
�(f�Qd���*%'Qd����V$%�²g�lId��!��\�'^��
�$%��gQ(c\�
�(f'G�~*�dJ$MeG$%���G���W
M�
eQd�(+*%�Wd±�Z�J(c��� �WdXlIdG
b(f�f(V*�LW*�gG�?eQd�(V*��f'J�Q�Q
M��a�e
*�����*%(K
Vd
��
�(f'^��*%\o')�f��(f$%�`'Qd dJ�G(IH���$�*%(K
M��(I$�� � S)�f���^��dJ�)���
6Z��
M\��GE_�?>)=��8hG�X��³JgG�����¹,���/���$%L�\��!�	�cE�PJqGq)=j��E.*%'QdJa`(V*
	_e���d²gG�U
�$%��H^��dJpTgG��$%��\��G�?$%\��G�8gGL�\�$%(IH����W

��lV���G���mO�*%� gG� �+��dJ$ \�'G�W
M����d � ����\��Wd�(m�!'!
ME©�?>GsGsGE~e
ADP.��h¥�3d�aZ')�W
�� /���$%(f��E©�?>����
	 '!d �c�
��')�!\�
b(�'^�G�!�	a����W
r\�'^�G�j(K
M(m�Zg)�W*�L��c�oH^�Q*��Wd�(��c�W*`$t���J��$%gG����
 � �X��³JgG���JE3PJqGq)=�	�A�,Ylc��������d��W*�
8eG'QdJ$#
M�?�W

(+a8eJ'G$#
M�?�W
�eQd�(c*%�Wd�� �c�W*£��')�!\�
b(�'^�J*¶gG�©$tL�eJL�
M(K
b(�'^�!E gG� *�
M')\�³J�?�J� ��
´gG� gGL	a;d��K
M(fe)�f(c\���
M(f'^� g)�
��l+(f�)��'G$%a���
b(�'^� \�'^��
M���Wd�� gG���)*¶d�� ��(+�+a � ���o\��Wd�(f��'W
�E¶�?>GsGsGE~e
AV��=�P�	¹��� ��'G�W
µdJ� ��dJpJ(+�f(c�W(I$��
eJL�gG���J'G�G(f�Wd���eG$%L�\�(c��dJp
AG�8��eJ��d�*%E�gG����*Y�+�8\�'G�W
M��pQ
M�8gG�r�f�8\��G(+a�(c�r�c��eJ'±*�*%(���(+�c(K
ML8g�l�dG
M(f�+(V*���$_dJ�T�b(+�ca
eJ��$%a8��
XgG��a8(+��d)p�a8')��
�$%��$�\����WdJ(
*%�3eJ�Q*�*%���f'^$�*�g�lId��J�3$%L���\�
�(�'^�8����lV��(cgG��gG�3�G$%'±*Xe)�f��� � ����\�'Q��*������
/1'G'G$%��ET�?>G>Gs�	%E�gG� e!'!dGH^'^(I$²$%��HJ'J(I$����������������� �f�~eG�!L	�!')a8���G�~(f�W
ML?$%�W*�*%����
 � SGar(B
b�!E¡�?>GsQi�	tE�gG�
a8')��
�$%��$�gG�W*;$%L���\�
�(f'^��*�gG���Q�J�?$%��d�*%�W*tE_\�'�!G
M��d
*%�W*�'Qd1gGL��f(c\���
M�W* � "�'G$�
�a8���"� �F��
V
�(f�!')EU�?>G>Gq�	�A�:��G�
�Wd��W*�
�(f'^�²$%���+��
�(�H������c��*%'G�G'G$�(c*���
�(f'G��gG�W*;(fa`���J�W*�*%��eJ'±*t��#��Wd�����\o')a8a`����
M�	(¦$%�`gG')(B
Y��\�\�'Ja�eJ���J�G��$
�c�Q*�(+a����J�Q*F��
Y�Wd����������M��
�eG$%'JgWdJ(K
M b���f�c�y*�dJ$��c�`a�L�a8'^$%(V*���
�(f'G��'Qd0�f�`$%L�dG
�(f�+(V*���
�(�'^��gG��*U(f�G��'G$%a`��
b(f'G��*
eG$%LW*t���W
M��*�gG����*7d����b(+�fa�$�,����Wd��Q*�
M(f'^���!�`*%��a����c��a&%�a8���
lc�oH^')(I$'����a`��(V*YL�
MLUeJ'�*%Lo����
�eJ��dj
M 
%�
�$t���
\���d
*t��gG���c��g^(c���b(c\�d��K
ML�gG��a���
V
�$t���?�)(CdGH!$%�yd��!��a�L�
��G'JgG'G�f'^�J(f��gG� $%��\��G�?$%\��G����gJ��eQ
ML�� � ¯.$b(f\�'Q
�E
�?>G>Gn�	�A�R8'Qd
*���H^'^�J*���p!e)�f'G$%L~gG�¸
M���f�+��*��Wd��Q*�
�(f'G��*�gG�?��*ydJ�µ\o��gQ$%�~\�'G�)*�
�$�d�\�
�(IHJ(V*�
M� � ,���HJ��$�
�O*�
/1\�+U��$bH^�oO!E3�?>G>-��h��;d�(K
,� ¯�$%�o���Qd
*�
ME3�?>G>��
	Y���TeJ'±*t���W
NgG�W*��Wd���*�
�(f'G��*���gG�W*FL	�c��HJ�Q*F�Wd�(
dG
�(f�+(V*����W

dJ�G�U�^�	�!�Wd���gG����(c�+a�*�gG��\	�G(ca`(c�QA�R�'!d
*]���f�f')�)*_H^')(I$�gG�?��*�\���
��?$#
�(f\��c��\�'Jara����W
����!*]L��+��H^�W*7dG
M(f�+(V*%���W

gG�W*Y�b(f�+a�*FgG�	��*Y�c�`\�'G�W
M��pQ
M�8g�l�d��G����pGeJL�$%(fa��	��
M��
�(f'G� �G'G$�*Y\��c�W*�*%�8g
l+L��c��HJ�Q*YgG�Z��$%��a8(c��$%��S�gG���)*��c�
gG'Ga8��(m�J��gG��*���\�(cgG�!*���
XgG�W*-�J��*%�W*����8\��G(fa`(c�QA

2. Cadre théorique
R�'W
�$%����eGeG$M')\��!��g^(�gG��\�
M(f�Wd���gG���c��a��	�G(c��$t��gG'^��
3���!*�L��f��HJ�Q*3dG
�(f�c(#*�����
NdJ����(+�ca �G'Qd
*;��\�'G�GgWd�(K
%*;�
��$�
�(�\�d��c��$]gG��dGpT��pJ�Q*�
��GL�'G$b(f�Wd��W*tE���lId���$%���f��
M(m�����f��\���
ML��J'^$M(+*%��
M(f'G��gG�W*]\�'G�G�G��(V*�*%���G\��W*]�Wd��Z��lc'^��eJ��dG

�M�	(¦$��;(m��
M��$bHJ���G(I$�gG���J*7d��`�b(c�ma gG��\��G(fa`(c��E
��
�� lV��dG
�$%��*�dJ$_���Z����&�'G��gG'^��
�gG�W*�L��c��H��W*_eJ��dJHJ����
-dG
�(f�+(V*%��$
*%��*�\�'G�G�G��(V*�*%���G\��Q*�A

-/.102./3�46587�9;:=<�>@?
465�>A:'BDCFEG?�H�:'BFBI4=>@?
?J4=BKHGE�?�E�BLH2MK>
ND>@E

SJ���f'^��d��G�`�?eGeG$%')\?�G�`\o'^��*�
�$�d�\�
�(IHJ(V*�
M�`�c��$M�J�	a����W
]eJ��$#
#���JL���E.�f�Q*FL	�c��HJ��*�*�lV�?eGeG$%'^eG$M(f���W
Y�f�W*F\�'G�J\���eQ
%*
gG� �f�¸eJ�QO�*�(+�Wd��1'Qd£gG� �f�1\��G(+a�(+�1�¸eJ��$�
M(I$ g�lId��G�~��\�
�(�HJ(B
ML gG� aZ')gGL��+(V*���
M(f'G�GE�\jl+�Q*�
M M�� bgQ(I$%�~*?l+(c��*
a���
V
M����
����1$%���f��
M(f'^� gG(m�M�bL�$t�	��
%*r
VOjeJ�W*�gG�<\o'^�G�J��(V*�*����G\o�!*tE�\����f�+�Q*�$%���c��
b(IH^�W*���d)p¬'!�O����
%*tE���
�\��?�m�c�Q*
$%���f��
M(IHJ�W*���dJp0a8'JgG�	�c�Q* � ¯�(��^��$b�J�G(c�	�!EC�?>G>Qi�	�A±����\��G(+a�(+�oE7(f���W*�
F��eGeG$t'^eG$b(�L�g)��gG(V*�
M(m�j�Qd���$%E���d1*���(+�
gG�W*�a8')gG���c�Q*%E_�c�W*8\o'^�G�!�	(V*�*t�	�!\��Q*;$%���+��
b(IHJ��*8��dJp1��
M'Qa��Q*%E���d)p a8')�cL�\�d��c�Q*%E_��
M\jAKE��WdJ(�'^��
3dJ�1*�
M��
Vdj

g�lc'!�O����
C�Wd����!'!d
*���eGeJ���f�c��$%'G�)*�(c\�(�'Q�O����
%*;$%��\�'G�)*�
�$�dJ(I
%*%E7eJ��$F'^eGe!'±*%(B
b(f'G�)*���dJp '!�O����
%*;eJ��$t\���eQ
�(I�J�c�^*
\�'G�)*%(cgGL�$%L�*�gG����*��c��\���
ML��J'G$b(+*t��
M(f'^��gG��¯7(I����$b�G�G(c����AJ�U(f��*%(��G'Q
�$%��\���
ML��G'G$b(+*���
�(f'^��g)��*�\�'G�G�G��(V*�*%���J\��Q*
\�'G�)*%(cgG��$%� �c�W*�'Q�O����
%*%E��f�Q*8L�HJL��J��a��	��
%*8��
��f�W*8eG$t'^eG$�(cL�
MLW*8gWd a8')�!gG� eJ��$%\���eQ
M(I�J�c� *tL�eJ��$%L�a����W
�gG�
\���dGprgWd`aZ')�GgG�3$%�o\�'^�J*�
�$�d�(K
 � ,��N/1��$%Lo\	�!���fE��?>G>G>`h��X��³JgG����� ,��N/���$%L�\��!�	�cEQPJqGqGnG��	�A�:8�G�3$%Lo��\�
M(f')�
\��G(ca`(c�Wd���E�eJ�?$3��pJ��a8e)�c�`*%��$t��d��TL�H�L��G��a����W
�$%��\?'^�J*�
�$�d�(K
]��
��f�8����\�d��K
ML8�Wd��ZeJ'�*�*t��gG�Ud��!�ra8'J�fL�\�d��c�
gG���m(I��L�$t��$3dJ��(f')�y6QP`*%�?$%�rdJ�J�`eG$%'GeG$b(fL�
ML`$%�o\�'G�)*�
�$�dJ(I
M�QAGR8'!d
*C��HJ'G�)*;�M�	(B
��f��\��G'J(�p�gG��gGL�\�$%(I$������^*
(f�)��'G$%a8��
M(f'G�)*_eG$tLW*����W
M�W*]gG���)*�d�����(+�ca©��
��f�Q*�\�'G�G�G��(V*�*%���G\o�W*��Wd�����l+'G�`$t��eJ��$%��gG���J*��+��*�(m��
M��$%��\�
b(f'G��*



n

����
�$%�~��eGeG$%�?�G���W
%*¡���µgG(f�b�bL?$%���W
M�W*¡\���
ML��J'Q$b(��!*�A3,Yl+(f�W
tL�$A%�
²g�lIdJ�G��
M�?�m�c�~gG�Q*t\�$%(IeQ
b(�'^�´��eGeJ��$%���m
²gG����*
��lVL�\�$%(K
VdJ$t��gG�W*�\�'Ga8a`����
M�	(¦$%�Q*�gG�W*���(c�+a�*��Wd�()eJ��d)H^�	��
X�	a�eG$�d���
M��$-dJ�UH^')\����Qd��+��(f$%�3eJ�IdG
��W

eJ��$%\��?eW
�(I�J�V�
'Qd8eG�KdG
��W

$%�o\�'^�J*�
�$�dJ(B
�A
,��`\o��
ML��J'G$b(f�`gG��*�L��cL�a`����
%*��+(cLW*F��d0a8')�!gG�reJ��$%\o��eQ
b(I�J�c�`\o')a�eG$%���Gg �c�W*F'!�O����
%*tE����W*;L�HJL��G��a����W
%*F��

�c�Q*7eG$t'^eG$b(�L�
MLW*��W*�*t')\�(cLW*��;g)�W*�'Q��*���$�HJ��
M(f'G��*_gG���J*_gG�Q*Y*%(K
Vd���
�(f'G��*��op!eJL�$%(fa`����
M�	�c�W*�'QdTgG�W*�*%(K
Vd���
b(f'G��*
gG���f��HJ(c���Wd�'W
�(fgG(c���G�G�QA��8���J*U�c��\��ogQ$%��gG���c��\��G(fa`(c��E7\o�W*;'Q�O�%��
%*�*t'^��
3���W*;�+(c�Wd�(cgG�W*;a����G(feQd��cLQ*%E7�c�
HJ�?$b$%��$%(f��E���
M\QAW,��W*��G���	�
��

����������� ����������
3eJ��d)H^�	��
 %�
�$t��gGL�\�$%(K
%*�eJ��$.dJ�G�U$%���f��
b(f'G�����W
�$%�3dJ�y*%(f�J�G(m�M(+LoE^d
�
*%(I�J�G(+�b(c���W
���
-dJ�!�C$tL	��L?$%���G\�� ��� ��$b�J�G��d�gGE7�?>G>Gq�	�AW,��W*��������
�� ���� ��

����������� � ��������
F\�'^$M$%�W*beJ'G�GgG�?�W
��;\��
�Wd�(���$M$�(IH^�U��dJp�'!�O����
%*�eJ��$t\���eQ
�(K�J�c�Q*%E�\o'^a8a��U�c�F
VdG�^�U\?�G��d��b�MLU'Qd��f�;�+(c�Wd�(�g)�;�Wd�(�\��G���Q�J�;gG�;\�'!d��f��dJ$�A
,��W*���� �!�"�8���
�#��
$���������%� � �����%��
Y��(cgG���W
X��gGL�\�$%(I$%��\o���Wd�(��W*�
�'!��*%��$�H�LUhjeJ��$���p���a8eJ�+���f��\�'Qd��f��dJ$%E)���C�M��(�

�Wd�lId��8'Q�O�%��
�*t'^(K
��V$%'G(fg8'Qd�\?�G��d�g'&
,��`\o��
ML��J'Q$b(f�`�c(cL��`��d0a8'G�GgJ�r$t��\�'G�)*�
�$�dJ(K
Y�W*�
_eG$M')gWdJ(B
M�reJ��$Y��lc��\�
M(IHJ(K
ML`\o'^�G�G(K
M(IHJ��gG�!*F\��G(ca`(V*�
M�W*F�Wd
(
gGL�\�$%(IHJ����
��c��a���
M(f��$t�y��
;*t�W*�
�$%���)*%��'G$%a8��
M(f'G�)*�����lV��( gG��g�l�d��<a8'J�GgG��a`(c\�$%'�*%\�'GeG(f�Wd±��'!d ��HJ�o\ygG�Q*
\�'G�G\��?eQ
%*7aZ�W\?$%'±*t\�'GeG(f�Wd��W*.
M���+*��Wd���\�'^$Me�*.eQdJ$%EG�J��(�e��?$b�b��(K
MEJ��
M\QAj5���
+
M��\o��
ML��G'G$b(f��gG�;\�'G�G�G��(V*�*%���G\o�^*
�W*�
�*�
V$�d�\�
VdJ$%���J�f��\�')a8a����c�ZaZ')�GgG�UeJ�?$%\���eQ
M(I�J�+�jA!�]�m�c�8\�'Ga�eG$%���Gg��c�W*�'Q�O����
%*%E
�f�W*]LoH^L��J�	a����W
%*]��
��f�Q*
eG$%'GeQ$b(�L�
MLW*0�W*�*t')\�(fL��Q*0�¥gG�W*0(f�W
M��$beG$tL�
M��
�(�'^�J*%E`�¥gG�W* ��p!e)�c(+\o��
b(�'^�J*0'!d¢�¥gG�W*�eG$%L�gQ(c\�
�(f'G��*0g�lId��J�
eJ��$�*t'^�j�G���3eG$%'GeG'�*�gG��\����Wd�lc���f�+����'Q��*t��$�H^L�gG�	�J*�gG�Q*�*%(K
Vd���
�(f'G�)*���p!eJL�$%(ma����W
M���c�W*�A
 N,��W*��G���	�
��
��������)�$
O�*��������
�*%'G�W
F�f�W*,+8'Q�O����
%*.-��Wd�(�'^��
NdJ�0*%(m�J�G(f�b(cLy��
NdJ�0*%(I�)�G(c�b(c���W
ME.a8��(#*;eJ�W*Cg)�
$%L��ML�$%����
�\�'G�G\?$%��
¡��a�eJ(m$%(c�Wd�� � SJ���+�c���J��$b$bO!ErPJqGqGq�	�AU:��!�¤a8')�cL�\�d��c��EreJ��$0��pJ��a8eJ�+�oE`�Q*�
TdJ�¶'Q�O����

$%��\o'^�J*�
�$�dJ(K
�A8SG'G� *%(¦�)�G(f�b(cL eJ��dG
�%�
�$%�~gGL���(f�G(`\o')a8a��~�f�«*t'!d
*t bg^(IHJ(V*%(f')�¥d��B
b(ca`� g�l�d��G�¤*�dJ��*�
M���G\��
�Wd�lc�	�c�c�U$%��eG$%L�*%���W
M�QAQ:8�T*%(f�)�G(c�b(c�	��
�eJ��dG
K%�
 $%�r*%����'G$%aZd��f��E)d��G�8��'^�!\�
b(�'^�Tg�lc'^�!gG��E
��
M\QAQ���`$%��HJ���!\	�J�oE
(+���
lmOT�;e��W*]g)�;$%L��bL�$t���W
�\�'G�G\?$%��
���a�eJ(I$%(+�Wd±���Wd�(-a8'J�W
�$%��\o���Wd�l+�Q*�
�\���
+
M��a8'J�fL�\�d��c�QAQ�8�C
M���V*�'Q�O����
%*
��eGeJ��$�
�(f���G�G���W
C�ygG�W*�a8'JgG�	�c�W*tE_a8��(#*tE_�y��l+(f��*�
M�?$�gG�W*Z\��G(+a�(V*�
M�W*tE](f���G'Qd
*��¡*t��aZ�J�cL�e)�Id�*;eJ��$�
�(f�G���W

eJ'QdJ$-�G'W
�$t�3L�
Vd�gG��gG�3�f��dJ$�gG'G�Q�G�?$-dJ�`*�
M��
Vdj
Xg�lf'!�O�%��
�A
 U,��W*/�������
�� 0��� ��
1�������)�$
 ����������
�*%'G�W
��f�Q*�L�HJL��G��a����Q
%*��WdJ(Y��$b$%(IHJ���W
Z��dGp 'Q�O�%��
%*8$%��\o'^�J*�
�$�dJ(K
%*�A�,��
gG(+*�*%'J\�(f��
M(f'^� g
lId��!� a8')�cL�\�d��c�©��*�
1dJ� LoH�L��!�	a����W
 $%��\o'^�J*�
�$�dJ(K
ME���l+���+��')�Q�J��a����W
¬g�l�d��G�¹�+(c��(#*t')�
\��G(ca`(c�Wd������8�W*�

dJ�8��dG
V$%�QA
 �·C�8eJ��dG
�\�'^�J*%(cgGL�$%��$_���!*���� �!�"�8���
�#��
Fg)�W*�'Q�O����
%*���
�gG�W*�L�HJL��!�	a����W
%*�$%�o\�'^�J*�
�$�d�(K
%*tE�\��;�Wd�(�\�'G��*�
�(K
Vd��
dJ�G����dG
�$%��\���
ML��!'^$b(��¤gG�¤\o'^�G�!�	(V*�*t�	�!\��¤\�')a8a��«eJ��$ ��pJ��a8e)�c��#r��lc'!�O����
¡$%��\?'^�J*�
�$�dJ(K
32�a8'J�fL�\�d��c�
g�lc�	a�a8')�G(c��\)2Y�Q*�
]\�'G�)*�
b(B
Vd�LrgG�8�Wd���
�$%�8��
#'^aZ�W*%E-��lcLoH�L?�G��a��	��
_$t��\�'G�)*�
�$�dJ(K
�2�
 $%���J*%�b��$�
�g�l+(�'^�`6QP�2Y�W*�

$%L�H^��$�*%(I���+�oE)��
M\jA

-/.�- .'4 :'CFE�?�CFE65�:6BKH�5 >A:'BFBIE NLE�BF5 CFEG? 7$7�8:9 E�?

:��8\���$�
M��(f�8�G')a��!$%��gG�CaZ')gG�W*�gG�C��'G�J\�
�(f'G�G�G��a����W
XgG�W*�L��c��HJ�W*-dG
M(f�+(V*%����
.gG��*_*%'QdJ$%\��W*�g�l+(f�)��'G$%a8��
M(f')�
'G�W
�gGL ����L�
ML�gGLo\�$b(K
%* #
;=< �������#
 � �����)� �
��
K 0�G�*
F�
��
 �#��>�����
��
�2�
��
,�  ��?@��
F�
��
�A ���� B

,YlIdG
b(f�+(V*t��
b(�'^�Tg
l+(f�)��'G$%a8��
M(f'G��*Yg�lId��`
M��pQ
M�8'!d²eG�Kd�*3�c��$%�J��a8���W
]g�lId��T�QOGe���$%a8L�gG(c�`�8gGL
����L�
ML8gGL�\�$%(K
M�
*%'Qd
*;��'^$Ma8��g)�1+8\�'GeG(f��$t b\�')�f�c��$.- � 2F'Qd
*�*t�oOC�
� �G�bABE.PJqGq-��	;'!d gG�`eG$b(c*%�Q*;gG���G'Q
M�W* � ��(f��°�$%�D�
� �G�MABE
�?>G>-��	�A�,��µ\�'G�)*�
�$�d�\�
�(f'^�¢gG� �f�µa�L�
��G'JgG'G�f'^�J(f�¤eG$%�?�GgQ$%�µ���¹\�'Ga�eQ
M�µ\���
+
M�¤eG'�*�*M(I�J(+�+(B
MLµ�	��(f� g)�
a`(f�J(+a8(V*���$��+����'G�G\�
M(f'G�G�G��a��	��
X����\�'^eG(c��$t b\�'G�m�c��$�gGLo\�$%(m
X\�'Ga8a��C�M��HJ'G$b(V*%���W
�eJ��d��VlV��eGeG$%�?�W
M(#*�*%���J� � ,��
�8(f'QdJ$%(+*%E
PJqGqGq�	Y��
�gG��eJ��$%a8��
+
�$%���c��eG$�(V*t�W*Yg)�8�G'Q
M�8�	d�(�*���a��J�c�`��d¡\�'G�W
�$%��(I$t��d��T�b��\�
M��dJ$��b��HJ'G$%���J�c�
� ��(c��°�$t�E�
�2�G�bABE-�?>G>-��	�A
;
F � �����G�����
� � � �%�)� �
��
I�  ��?@��
F�
��
�A����� B

SJ���f'^�T��'J��O � �?>G>Qi�	%E�2
�)�
� �� ��?@����� �G�HA$���)�H�G�#� �)�1?I�A�$���J�
�� �K���6L ����� M�N �,O ���PA$�)�  � �����)�$
QL�
 �� Q����
%N
� �#
��$� � ����
 R1S ���$
��#TU� � ���V��� �
������� �
�  Q����� � �I����
W
��*?I�G� A������ �����)�$
W�
�X
 �U�"� Y
�����WZ �I�  Q����� � �I����

��� �#���*��� �
� � �����)�$
 � e
A2�
��	�2�A��X��$%��O!� � �?>G>Qi�	�\o'^�J*%(+gG�?$%���!d���\?�G���Wd±��L��+L�a����W
XgG�3��l+(+a����J�3eJ��dG
��%'Qd���$-dJ�
$[�G�f��gGL�
M��$%a8(f�J���W
FgG����*;�c�y��'^$%a8��
b(f'G��gG�Q*3
�$%�
�%��
%*;�W*�*�'J\�(f��
M(f��*;�Wd�(�\�'G�)*�
b(B
Vd����W
;*%'G�¸*%���)*;�J�f'^�^�	��E_��

\Qlc�W*�
�*%����*�gG'!dG
M���f�y��lc'^$%(I�J(f�J�ygJ�y�c��eJ')�IO�*%L�a�(+�TgJ�y�bl+(fa����J�QAj5N��
+
M�TgG��$b�G(f��$t�y��eGe���$%���m
C\�'Gara���d��



i

*%(I�J�J� 2bHJ(+gG�	28�Wd
� �c� �+�o\�
M��dJ$�eJ��dG
F$%��a�eJ�+(f$8��*%�y�Qd�(�*t�yeJ��$%\��²�Wd�lV���m�c���W*�
�dJ�G�<*%(fareJ�c�yeG$%'��t��\�
M(f')�
*�dG�O����\�
�(IH���E
���f�+�8*�dJeGeJ'G$#
M����
�a�%�a������oH^'^$%(+*t����l �	a��J(f�Gd � 
MLjA^�3dG
�$t��a8���W
�gQ(K
ME��f�;eJ')�IO�*%L�a�(+���!� �f
�gG�Z�c�
$%(f\��G�W*�*t� gG�W* eJ��$%\�'QdJ$�*¹��*�*%'J\�(f��
M(f��*¢�Wd�� �JL��G�?$%� �+� �c��\�
M��dJ$�A�R8'!d
*¢��HJ'G�)*¢gG'^�!\ \�'G�)*%(fgJL�$%L
�Wd�l+(f�W
M�?$beG$%L�
M��$��f�W*�(ma����J�W*Zg�lId��¸�M(+�fa gG� \��G(ca`(c��E����¸�+��dJ$8gG'^�G�!���W
�dJ�~*%���J*�e���$�*%'G�G�G���fEYL�
M��(K
�dJ�
a8'JgG�3eJ'±*�*%(I�J�+��gG����'G�G\�
M(f'G�G�G��a��	��
XgG�W*�L��f��HJ�Q*�A

3. Questions et hypothèse de recherche 
R�'!d
*���HJ'G�)*�\��G��$%\��!L���\�')a�eG$%���!gQ$%��\�')a8a����W
XgG�W*�L��V��HJ�Q*-dG
M(m�c(V*%���W
XgG�W*���(+�+a�*�gG��\��G(+a�(+���f'G$�*%�WdXl+(c��*
*%'G�W
X�Wd��W*V
�(f'G�G�GLQ*�A�R�'!d
*X�G'Qd
*_*M'^a8a��Q*���(m��*%(J(f�W
ML�$t�W*�*�LW*���dGpr�Wd��W*�
M(f'G��*_*�d�(IH��	��
M�W* #
��	��Fd����f�c�¡
�$%��\o�<gG����lIdG
�(f�+(V*���
M(f'^� gG�W*���(+�ca�*r
�$%'QdGHJ�o 
M �'^� gG���J*��c�<\�'G�)*�
�$�d�\�
�(�'^� gWd¥eG$%'J\��W*�*�d
*�g)�
$%L�eJ'G�)*t���NdJ�G���Wd��W*�
b(�'^��eJ'�*%Lo����dGp�L��c�oH^�W*K$
��	;�.��dG
M �'G�¸gGL�\?$�(¦$%� �+� ��'G�J\�
�(f'G�G�J��a`����
�gG�W*8L��f��H��W*��Wd�(�gG(#*MeJ'±*t���W
�g�lIdJ�G�y�����G�Wd�� gG� ��(+�+a�*8eJ'QdJ$
$%L�eJ'G�GgQ$t�r�8gG�W*Y�Wd��Q*�
�(f'^��*YgG��\��G(ma�(c�`��HJ��\8�c�!*;*%��d��V*�a8'JgG�W* #^dG
�(f�c(#*t��$3�c�Q*Ya8'!
%*YgWdT
M��pj
M�Uh)dG
�(f�+(V*���$
��l+(+a�������gWd���(c�+a8EJ(m��
M��$beG$%L�
M��$.�Vl+(ca`�?�J��gWd���(+�+aZE!dG
�(f�+(V*���$.��l+(cgGL���gWd���(f�+a�EJ'!dT*%�?�)*-dG
�(f�+(V*���$��f����(c�+a $
\�	��3d����f�+� �W*�
£��l+(f�J���Id±�	�!\�� gWd \��?$%��\�
M��$t� � 'Qd 2 gG�W*¹\o'^a8a����W
M��(I$%�W*¢g�l�d�� �b(f�+a *�dJ$ �c�
��')�!\�
b(�'^�G�!�	a����W
XgG�W*�L��c�oH^�W*���
�*�dJ$.�f�3eG$%'J\��W*�*�d
*�gG�3$%L�eJ'G�)*t����dGp��Wd��W*�
b(�'^��*.eJ'�*%Lo�W*.eJ��$.�f�N
��o\��G� $
�X'!d!$3$%L?eJ'^�!gQ$%�`��\��W*;�Wd��W*�
b(�'^�J*;gG�r$%�o\	�!��$%\��J��E-�!'!d
*;��'G$�a;d��f'G��*���l+�GOGeJ'Q
��G�W*t�`�Wd��`�c�Q*3eJ�?$%��a`��
�$%�W*
gG(fgG��\�
M(f�Wd��Q*8�W*�*t���W
M(f���#*�eJ'!dJ$8�f� ��')�!\�
M(f'^�G�!��a`����
�\�'Q�G�G(K
M(m��g
l�d��¸��eGeG$t�	�!���W
��Wd�(�\�'G��*�d��K
M��d��¸��(c�Va
*%'G�W
ME�g�l�dJ�!�CeJ��$�
.�f�U�M��&�'G��gG'^��
��f�W*�\�'G�G�G��(V*�*%���J\��W*Y*%'G�W
X$%��eG$%LW*t���W
MLo�W*�gG�	�J*_�c�U�b(c�fa � eJ��$_�c�W*�(+a����J�Q*
��
XgG���J*7���W*�\�')a8a����W
M��(I$%��*
	���
MEGg�lc��dG
�$%��eJ��$#
MEQ���!*X$%���f��
M(+'G�)*����W
�$%��\o�W*�\�'G�Q�!�	(V*�*t�	�!\��Q*�A

4. Méthodologie 
,���a8L�
��G'JgG'G�f'^�J(f�3eG$%L�*%���W
M���f��a8L�
��G'JgG��gG�3$%��\�d��	(f�JgG�Q*�gG'G�Q�!L��Q*.eQd�(V*�gGLo\�$%(K
��f��dJ$����G���mO�*��QA

�=.102.'4 725 MI:'CFE CFE < EGH	�FE�> 7FCFEG?�CI:6BFBI7GEG?

�X'!d!$7$tL�eJ'^�!gQ$%�;��dGp��Wd��!*�
b(�'^�J*_gJ��$%��\��G��$t\	�!��E��G'Qd
*��oH^'^�J*�\�'G�)*�
�$�d�(K
�gG��dGp������G�Wd��W*]gG�U�b(f�+a�* � ��lId��J�
2 ��l ��dG
�$%�Z�;	F��
Y\?'^�!&�d d��G�y*%(K
Vd���
M(f'G� �Wd�(_�c�W*;a���
Y���Q����d�AGR�'!d
*F���f�f')��*Fg)L�\?$�(¦$%����l+�QO!eJ��$%�b(f�+a ��
�*��
*�
�$�d�\�
VdJ$%�?E��f�Q*�\�'Ga8a��	��
M��(I$%�Q*���
����!*�(fa������W*�gG��*��b(+�fay*tE�eQd�(+*��c�U$t�	����
b(�'^���oH^��\��c�r*�L�$%(f��gG���Wd��Q*�
�(f'^�
*
eG$%'GeG'�*%L���*���dGp�L��f��H��W*�A

���
��������������������	���! #"%$��&"� #�������#')(*�+
��, -���&���
�8(f���bL�$t�	��
%*.
�OjeJ�Q*�gG�U�b(+�ca�*��CHJ(V*�L��W*]g^(cgG��\�
b(f�Wd���*7dG
M(m�f(�*%LW*]�	��
ML��fL�HJ(V*%(f')�T*%\�')���	(f$%��'^��
�L�
ML;gGL�\�$b(B
%*7eJ��$
���o\��Wd�(f�!'!
 � �?>GsGs�	��WdJ(.L���d�a���$%�`�c�Q*FgG')\�d�a8���W
M��(I$t�!* � (f�V*�(f�J��'^$%a8���W
]e)�Kd�*F�Wd�l+(+�V*;��l+(f��*�
�$�d�(V*t�	��
 	%E-�f�Q*
�b(f�+a�*�*t\	(c���W
M(f��(c�Wd��Q*���
-
M�o\��G�G(c�Wd��W* � '/.1+8��l+(f�W
M����
�(f'^�TgG(fgG��\�
b(f�Wd���g^(V*beJ�?$%���m
��c�!*�eJ�Id
*3*%'QdGHJ����
_*%'Qd
*_�c�
*beJLo\	(c���+(V*t��
b(�'^��gWdT\o'^��
M���WdQ-�	tE±���W*�\	�c�W*�*t�Q*_��(m�ca�LW��*%E��f�Q*�L	a8(V*�*%(f')�J*�gGLo�^��
%*�'!d8
M���J���C$%'G�GgG�oE)�f�Q*_��(+�cay*
g�lc�op!eJL�$%(c�	�!\���E��c�Q*_gQ$t�	a���
M(+*t��
b(�'^��*tE±�c�W*�$%��\�'G�)*�
b(B
VdG
�(f'^�J*_��(c\�
b(�'^�G�J���f�c�!* � �G(V*�
M'G$b(f�Wd��Q*%E�(fa����J(m�J��(f$%�Q*�&)	tE
��
M\QA_,��W*���(+�ca�*T\�'G��*%(+gGL?$%LW*TgG����*T\���
V
M�¸L��Wd�a8L�$%��
b(f'G�¥gGL��+(IH!$�����
rdJ�¥a8�Q*�*%�����<e)�Bd-*�$%(f\��J�¸��
�eG�Kd�*
*�
�$�d�\�
VdJ$%L��Wd���\��G�o\�dJ��gG�Q*���(+�+a�*]�Wd
�U�!'!d
*]��HJ'G�)*_$tL����+(V*%LQAQ,Fl+'G$%(I�J(m�J���f(K
ML�gG���!'±*��QO!eJ��$%��(c�+a�*7
M(f���W
��
��lV��$�
�(�\�d��c��
M(f'G��gG�8��(c�+a�*Y\�'QdJ$#
%* � �;��n�ar(f��0THJ')(¦$N�;�G�G��p^�U@
	7
�$%�?(K
M���W
�\��!��\�d���g
l�d��G��(cgGL��`*%')(B
�*%'Qd
*
��'G$�aZ� g
l+��p!eJL�$%(+���!\�� gG�£�+���^'^$%��
�'G(I$%��E g�lc(+�f�Id-*�
�$%��
�(�'^� g�lId�� \�'^�!\���eQ
ME g�lc���G(ca`��
b(f'G�©aZ'^��
�$%���W
1�c�
$%��eG$tLW*%����
M��
�(f'G��� ��lVL�\��G���+�c� a8(c\�$%'�*%\o'^eJ(f�Wd��1g�l�d���LoH^L��G��a��	��
�$%�o\�'^�J*�
�$�dJ(B
ME���
M\jAN,��¬*V
�$�d�\�
VdJ$%�1gG�
��l+�GOGeJ��$%a8L�gG(c�C�c��(V*�*%����l�dG
M(f�+(V*%��
M��dJ$���$#
�(�\�d��c��$�\o�W*���(c�+a�*�*�d�(�H�����
7*t�W*-�^�W*%')(f�J*���
X�U*%'G��$�O�
��Ga��QA
�;d~eJ'G(f�W
ZgG�²Hjd���gG��*%�¸*�
�$�d�\�
VdJ$%��E��Vl+�QO!eJ��$%��(c�+a �Q*�
8\�'G�)*�
�(K
Vd�L�gG��gG��d)p gG(V*beJ'�*%(K
M(m�%*�g
l+��\�\���*���dJp
�b(f�+a�* # � (�	�*t')(K
YeJ��$3d��G�y*�L�$%(f�TgG���c(c�	��*FeJ��$%a`��
V
M���W
YgG�r
�$M'QdGHJ��$3dJ���b(c�+a eJ��$3d��!�¡*�d�(B
M��gG��
��!�	a��Q*
� ��\�(fgG�Q*21µ�^�W*%�Q*21 \�'QdJeG�f�Q* ��\�(cgG�� #���W*t��	%E¤gG� *t'Wd
*% #
��!�	aZ�!* ��
¹gG� *M'!d
*t �*%'Qd
*% +
��G��a8��* � H^')(I$
�;�G�G��pJ�3@b@@	_h � (f(�	�*%')(K
�eJ��$7dJ�T�f(c�	�T��p!e)�f(c\�(K
%����
7dJ�TgG�W*Y\o'^�!\���eQ
%*�a8(V*Y�	� �%��d¡gG����*_dJ�y��(+�ca�A^�Z����*3�c�



=

*%�o\�'^�!gy\o�!*tE-gG�W*Y�+(c����*;*%'G�W
�eG$b'GeG'�*%LW*�*�dJ$3�c�ra %�a��`eJ���J�8L�\�$%���T�WdXl�d��T��(c�+aTA�5��G��\�d��TgG�r\��W*Y�+(c����*
eJ'G$#
M���f���!')a g�lId��¥gG��*T\�'G�G\���eQ
%*�eG$%L�*%����
%*TgG����*T\��<��(+�ca ��
`$t���WH^')(f�¸�¸�+�¸�f(V*�
M�¸gG�W*T��(+�+a�*T�Qd
(
dG
�(f�+(V*%����
�L��J���f��a`����
�\���\�'G�G\��?eQ
�A!,���\��G')(Ip�g�lId�����(+�ca �W*�
�gQ'G�G\�gG���J*�\��8\��W*��Qd�(cgGL�g
lc�o�^'^$tg`eJ��$7dJ�
\�'G�G\��?eQ
7*�dJ$7�����Wd
����'^��*�l+(f�W
M��$b$t'^�J�3eQd�(V*.eJ��$�gG�Q*��G')a�*�gG���b(+�ca�* � �.�?³JgG��� � ,��3/1�?$%L�\��G���cE^PJqGqGnQ��	�A
,�'G$�*0gG�«��lIdG
b(f�+(V*t��
b(�'^�£g
l�d��£�QOGe���$%��(c�+a8E�
M'!dj
M�W*<���!* ��'^�!\�
b(�'^�J*¸�G���J(K
Vd����+�c�W* g�lId��¶a����J�GL�
M'±*t\�'GeJ�
� eJ��d
*t��EJ��$b$A%�
MEQ$%��
�'QdG$���d�gGL��jdG
�EJ��
M\�A 	-$%�W*�
M���W
���\�\��W*�*%(I���c�Q*��Wd����!g�d��8��(c�+a£�Q*�
X\?'^�J*�d��K
MLQA
� �,� ���&�!��� ���	�&��"� $�� ��� ���%������ #�
R�'!d
*���H^'^�J*U$tL����+(V*%LTnQi<eJ��
M(K
%*���(c�+a�*8*�dJ$��c�W*���\�(fg)��*8��
F�f�W*U�^�Q*%�W*Z��
ME7eG'QdG$;PJk<g�lc����
�$%�y��dGpJE_gG��dJp
HJ�?$�*%(f')��*FgWd 
M��pj
M�`g�lc��\�\�')a�eJ���)�!��a`����
Y'^��
YL�
ML�*�dJeJ�?$beJ'±*tL��W*F��dGp�(ca`�?�J�!* � H^')(I$��c�`�+(V*�
M��gG�W*���(+�cay*
���~�;�G�J��pJ��@
	�A7:��G��HJ�?$�*%(f')�~a���
���lc��\�\����W
�*�dJ$��c�¸gG�W*%\?$�(¦eQ
b(f'G� gG�¸\��<�Wd�(�*%��H^')(K
��<��lcL�\�$%���¥���
dG
�(f�+(V*%����
.dJ�`HJ'J\����Qd��c��(m$t���Wd�(��b��(K
��?eGeJ�	����gG�Q*]\�'^�G�!��(#*�*t���G\��Q*�gWd²a8')�!gG�UeJ��$%\o��eQ
b(I�J�c� � H��?$�*%(f')�8� 0
HJ'J(I$ ��(m�QdJ$t� ��	�A�,Yl+��dG
 $%��E��Wd��<�!'!d
*²��eGeJ���f'G�)*�H���$�*%(V'G�¬2FECdj
�(f�m(V*��1��dG
M����
T�Wd��¸���	(¦$%�¬*��¸eJ��dG
�dJ�
HJ'J\����jd��c��(f$%�;gWdTa8')�GgG��$%��\o'^�J*�
�$�d�(K
�AW,��W*�\�'Ga8a��	��
M��(m$t�W*���\�\�')a�eJ���)�!���W
��f�W*�(+a����J�Q*�gG�W*_�M(+�fa�*3*%'G�W

gG'G�G\¤eJ��dG
 �W
0eJ��$%\���eQ
�(I�J�c�W* 'Qd©eJ�KdG
��W
0$%��\o'^�J*�
�$VdJ(K
%*¥*�d�(�H�����
¸�f� H^��$�*%(f'J�©gG�µ��l+�GOGeJ��$%��(+�+aTA;R`'Qd
*
L�
Vd�gQ(f'G�)*�gG���)*��c��*�d�(K
M����lc(m�J�b�Id����G\��0gG��\���
V
M�yHJ��$%(f���J�c��*�dJ$`�f�Q*8$%L?eJ'^�J*%�Q*�gG�Q*�L	�c��HJ�Q*�A7@%�3�
lc���Wd
�
$%��$t�	aZ�	��
TL�
ML¸eG'�*�*%(I�J�c�1gG��eG$%'JgWdJ(I$%�<d��¤\o')a8a`����
M��(f$%� ��lIdG
M(m�c(V*��	��
T��d�\�dJ�¬
M�?$ba8�~�W*�*t')\�(fL1�<d��J�
\�'G�Q�!�	(V*�*t�	�J\o�<eJ��$%\���eQ
M(I�J�c� � $t�W*be
A�$%��\�'G�)*�
�$�dJ(K
M��	tEUg�lV'/.��c�<eG$%L�\���dG
M(f'G� +�e)�IdG
��W
�eJ��$%\o��eW
�(I�J�c� -!EU'Qd
+�eJ�KdG
��W
 $%��\?'^�J*�
�$�dJ(K
 - \�'G�W
M�?�Wd��¹g)���J*¤��lV���G$tLoHJ(c��
M(c'^�©� '!d 2 �Wd�(0\�'G�G\���$%�!� *%��d��c��a��	��
¥�f�Q*
\�'Ga8a`����
M�	(¦$%�W*���
�eJ�W*��c�!*�(ca`�?�J�W* � HJ')(¦$7�;�G�G��p��3@b@b@.eJ'QdJ$-dJ�8��p���a�eJ�c�U���!�	�fO�*�L�	�A�R�'!d
*X�
l+��HJ'G�)*�eJ�Q*
�M�	(B
���eGeJ��$%���m
�$%�T�+��
M��pQ
M� gWd ��(c�+a *�dJ$8�VlcL�\�$%���<eJ'QdJ$�L�HJ(K
M�?$8�Wd�� �f�W*8L��c��HJ�Q*��J��*%'G(+����
3
M����
MLW*8gG�y�c�
$%��\o'^eG(f�?$���
X��(f�)*%(���'G$%\���$��3���3eG$�(V*t��gG�3�G'Q
M� � ��(c��°�$t�E�
�2�G�bA E��?>G>-� 	�A
@%�������`$%LW*�d��K
ML��c�`eG$%'JgWd�\�
�(f'G��gG��gG��dJp0�QOGeJ��$%a�L�gG(c�!*tE7�?eGeJ�	��L!*���M������ A�� �  ,
?E�\�'G�W
M���!���W
F\��!�W\�d���nQi
�b(f�+a�* � �8��d�
M��pQ
M�;\�'Ga8aZd�����
.PJk��0'Qd`2 	�A!5N���GLo')�f'G�)(+*%a��;�Wd
�;�G'Qd
*_��HJ'G��*_(f�W
�$%'JgWdJ(K
���dTgGL��jdG
�gG�
\���eG$%'��%��
;gG��$%��\?�G��$%\?�G� � �X��³JgG��� � ,��`/1��$tL�\��G���cE7PJqGqGnW��	��W*�
CL��J���f��a��	��
3dj
�(m�c(V*�L¡*t'!d
*��f�y��'G$�a��
��M������  0�$�����;gG���)*��c�C�f(K
V
ML?$%��
VdJ$%� � /1���#(��?$.�
�2�G�bA E^PJqGqQi 	�A
5���$�
M��(f��*���(+�+a�*tE^eJ��$��c��dJ$-
M(K
�$%��'Qd`����dJ$�\�'G�W
M����d�E)L�HJ'J�Wd���(f���W
�*�dJeJ�?$���(c\�(+���c�+��a����W
X�+�N
��!��a`��gG�Q*��o\	(cgG�Q*
��
�gG�W*��J��*%�Q*��J(+�����Wd�l+(c�#*T$%���c��HJ��(c���W
�gG���!'!
�(�'^�J* L��f'J(m�J�GLo�!*�A35;l+��*�
��c�¸\��Q*TgG�Q*T�b(c�+a�*Tn-�¸��
�nQP
(+a8eJ�+(c�Wd����W
����W*�$%L���\�
�(f'G��*Yg
l+��\�(cgG�Q*�*�dJ$Y�+�8a����)�!LQ*%(�d�a ��
3*�dJ$3�c�0(W(f�J\�$%�W*MeJ��\�
�(IH��	a����W
]�Wd�(-a���
V
M����

���"����d gG�W* eG$%'GeG$b(fL�
MLW*²g�l+'QpGOJgG'G$%L�gWd�\�
�(�'^�´��
��!'^�´g�l+��\�(cgG'Q�J�Q*%(c\	(B
MLQAN��l+��dG
�$t�W* ��(+�ca�*¡��HJ��(c�	��
T��d
\�'G�W
�$%�?(I$%��gG�W*-
M(K
�$%��*�L��f'^(¦�)�JLW*�gG�W*.eG$%LW*�����
M��
�(f'G�)*���\�(cgJ'!�^�W*%(c�Wd��W*�\��c�!*�*%(c�Wd��!*�\�'^a8a����+�Q*.��d�a�L�$t'±*���P
*�dJ$¸��lcL�HJ��eJ'G$%��
�(f'G��gG�U��l+����d�EJPJ>�*�dJ$��f��eJ')�f�IdG
b(f'G��gG�U��l+��(I$���
�nGn�*�dJ$��f��$%�W*Me)(f$%��
M(f'G�`a���(V*_L�H^')�Wd���(f���W

�����M��\�
M(IHJ��a����W
�gG��*_\o'^�!\���eQ
%*.dG
�(f�+��*_�;�+�;\�')a�eG$%L��G����*%(V'G��gG�C$%Lo��\�
�(f'G�)*���\�(+gG'Q�J��*%(+�Wd��Q*�AW,��CeG$tLW*%���G\��
gG��\��W*���(c�+a�*�L�
M��(K
��GL�\o�!*�*%��(f$%�3eJ'QdJ$-dJ�J�NdG
b(f�f(V*���
b(�'^�8gG�;��lc�QOGeJ��$%��(+�+a �+(cL��;�Nd��!�3$%��\��J��$%\��J��gG����lVL�
Vd�gG�
gWd�\��G'J(�prg�l�d��8��(c�+a£��
���lc�Q*�
�eJ�W*�gGL�HJ���f'GeGeJL��C(c\�( � �X��³�gG����� ,��N/���$%L�\��!�	�cEGPJqGq)=���hjPJqGq)=j\�	�A
� �,� ���&�!��� ���	�&��"� � �&����	%�,�
��HJ��\ d��!�<L�\�$%(K
VdJ$%����(c�+a`(c�Wd��¸*%'Q�G$%��E��G'�*���(c�+a�*r
�$t�	(I
M����
���H^��\¡dJ�1eJ��
M(K
8�G'JaU�G$%�0gG��eJ�c�	��*�g�lId��J�
dJ�G(c�Wd��`*�\����G��E�HJ')(I$t�rgG�8gG��dJp¡�	�T'GeGeJ'�*b(K
M(f'G�)*�AG�8(f�b�ML	$t���W
%*�*�
VOG�c�Q*Y'^��
�L�
MLUdj
�(m�c(V*%LQ*%E��W*�*t�	��
b(��	�c�c�	a����W

HJ(cgGL�'�*%E�g^(f�?eJ'^$%��a8�Q*;��
��?�G(+a���
M(f'^�J*%E7a���(V*�
M'!dO�%'QdJ$�*;��HJ��\rd��!��'^$M�J���G(V*%��
M(f'G���c(f�JLW��(I$t��gWd~*%\oL	�J�?$�(�'�A
���¹gG���G'G$�*1gWd¹
M��pQ
M�µgWd \�'Ga8a��	��
M��(I$%�µgWd �M(+�fa�Ey�G(y�G$�d�(K
 �G( a�d
*%(c�Wd�� �
l+(f��
M��$bHJ(+���G�!�	��
1*%��d
�
'J\�\��W*%(f'G�G�G���c�+��a����W
�eJ'WdJ$�gG�N�+dJ�J(K
M(f��*.�G$�d�(K
%*�g�l+��pGe�L�$%(f���G\o�!*�gG�C�f���^'^$%��
�'G(I$%�QA

 ,��W*�HJ(fg)Lo'±*.eJ�?$�aZ��
V
M���W
XgG��a8'G�W
�$%��$-dJ�Z'!�O����
X'QdrdJ��L�H^L��J�	a����W
�eJ��$t\���eQ
�(I�J�c�N
M�	�f�c�3d��!�U��pGeJL?$�(��	�J\��
gG�8\��G(ma�(c�QA),��W*Ye)�c���)*tE�*%'QdGHJ����
��f'G�Q�
*%E�*t��*�d�\�\���gG���W
]�	��'^$�*tE-���K
M��$M�G���W
�dJ�G�rHjd��rg
lc�	�J*���aZ�J�c��E
e)�c����*
a8'^O^����*_��
.�G$%'�*�eG�f����*�AG5��Q*�gG��$%�G(+�?$�*�eJ��$%a`��
V
M���W
�g�l+��
c
�(I$%��$���lc��
V
M����
�(f'G�y*�dJ$.dJ��gGL?�J���J��a`����
.�J��(���d)p^E
dJ��\��!�	�j�J��a`����
�gG��\�'QdJ�+��dJ$%E���lcL�HJ')�BdG
b(f'G��g
lIdJ�J��H^���+��dJ$3*�dJ$7dJ���?eGeJ��$%��(f�-gG��a��Q*�dJ$%�oE���
M\QAQ:������	(I���V�
���j�)�c�`gG��eJ�f')�j�JL��reJ��$%a���
]gG��$%�W*�
M(K
Vd���$Y�f�ZHJ(V*%(f'J� �G���J(K
Vd����+�c�8�Wd��`��l+'G�²�rgJ�W*Y'Q�O����
%*YgG�`�c�o�^'^$t��
�'G(I$%�
eJ'�*%LW*1*�dJ$�dJ�G�«eJ��(c�+�c�W*�*%����
��c�W*¸aZ'!dJHJ��a����W
%* gG�¤\���a8L�$t� *%'G�W
����
*%���W
%*�AU�8�?�)*¸�c�¤\o�!* g�lId��J�
��p!eJL�$%(+���!\���E~��l+L�HJ'J�KdG
b(�'^� gWd 
M�?a�e�* �!*�
µa8'G�W
�$tL�� eJ�?$ dJ�!� *�d�\�\��W*�*%(f'J� gG� eJ�f���)*¶aZ')�W
�$%�?�W

��lVL�HJL��G��a����W
XL�
Vd�gQ(fL���gG(f���ML�$%����
%*7(f�J*�
M����
%*�A



k


 ,��W*����G(ca`��
b(f'G�)*�*%'G�W
�eG$%L�\�(���d-*t�Q*.eJ'!dJ$�$%��eG$%L�*%����
M��$.�c�Ca8'G�GgG�3$t��\�'G�)*�
�$�dJ(K
�A

 ,��W*�gG(c��eJ'G$%��a��W*.eJ��$%a���
c
M���W
XgG�3a8'G�W
�$%�?$.gG�W*�gj'^�j�JL��W* � 
M���J������d�EGeG�G'Q
�'GEJ��
M\QA 	�A
,���a8')�W
M�?�J��gG�W*;��(c�+a�*���L�
ML`$%L����f(V*%LT�	�¡� �bd
*�
M���W
F�f�y�f'G�Q�Qd���dJ$;gG��*�e)�c����*;��\����f�+�TgG�W*3
M��pQ
M�W*;gG'G�W

��l+(+a8eJ'G$�
M���!\��~�W*�
²�W*�*����W
�(c���f�c�«gG���J*<�!'!
 $%�~L�
Vd�gG��A3�8�W*�(f�J\�$�d
*�
M��
�(f'G�)*0gG�¸
M��pQ
M�W*0*%'Qd
*���'^$%a8� g)�
�Wd����f�Wd��Q*¹a8'Q
%*¹'Qd *bOJaZ�^')�c�W* 'G�W
 L�
ML $tL����m(V*tL��Q* �Wd��	�!g ���+�c�Q*¶eJ��$%a���
V
M��(f����
 g�l+L�\��c��(f$%��$¹�V�
\�'Ga�eG$%L��G����*%(f'G��gG�Q*�(fa������W*%E�eJ��$���pJ��a8e)�c������(fgJ���W
�(f�b(c���W
�gG�W*]'!�8����
%*�'QdTgG�W*Y*bO�*�
M��a8��*�\��G(+a�(+�Wd���*?A
,��U*bOG�!'^eQ
�(��Wd
��g�lId��ZgG�W*���(c�+a�*��W*�
.gG'G�Q�!L����G�G��pJ�3@ � A
��� ��� 
�������� ����������� �����
:��G�����G(+a���
M(f'^�¸a�(c\�$%'�*%\�'GeG(f�Wd��¡�^�W*%L���*�dJ$8��lV(ca`�?�J��gG� �c�y"�(m�
AV��$%�?eG$%LW*%����
M�	(B
��f��gG(V*�*%'J\	(���
b(�'^� g)�
6Z5N��g)���)*���lV����d�AW�Z��dJp�\�')a8a��	��
M��(I$%�W*�'G�W
�L�
MLC$%LogQ(I��LQ*�eJ'QdJ$_\���eJ�W*�*%���J��E���lId����XE^dG
�(f�+(V*��U�c�W*.
M��$%a8�Q*
g�lc�W*�*%��a����c���J�Q*�gG���J'QdJ�c�W*`HJ�?$�
M�W*���
��J�f���J\��G�W*���
���lV��dG
�$%� 2 �WdJ(�gGL�\?$�(B
`�c�<a %�a��<���G(+a���
M(f'G�~���

M��$baZ�W*8gG� a8')�cL�\�d��c�W*;685��3��
�g�l+(f'G��*U6 P ��
�5_���?A�·��¸�G'Q
M��$t� �Wd����J(f���¸�Wd�� ��l+(ca`�?�J� L�HJ'J�Wd�� gG�W*
'Q�O�%��
%*;$%��\�'G�)*�
�$�d�(K
%*%E7eQd�(+*t�Wd.l+(c�3*?lc���)(B
;gWd1eJ'G(m��
;gG��HGd��TgG�y�c� \��G(fa`(c� g�l+(�')��*��	�1*%')�BdG
b(f'G�GE�\��y�Wd±(
(+a8eJ'G$#
M�3e!'!dJ$���l+���G���fO�*��N2 1+�0*%�N�^�W*��U*�dJ$��f�W*-
M�?$ba8�Q*-dG
�(f�+(V*%LQ*�gG�?��*7����\�')a8a��	��
M��(I$%��gWd���(c�+aTA
��l+��dG
�$t�W*¥��(c�+a�*~dG
M(m�f(V*���(c�	��
¥gG��*�g^(f�?eJ'^$%��a8��* � *�d�(K
t� g�lc(ma������W*���(Ip��Q*
	tE<gG�W*~HJ(fgJL�'�* � ��(+�+a�*�gG�
HJL?$�(B
M�o�J�c�W*�g�lV��pGeJL�$%(c���G\��W*�gG�C�c���J'G$%��
�'G(I$%��	%EJgG�W*-
M���J�f����dGp�'Qd�gG��*_*%\��!L�a`��*�A

	�

��������	�
��������������! "�$#!%
���'&�()#*&!�$+�#,%$�
�'&�+��$ .-/�*�/ "��01�
2!3,4�5�687:9�;<

='>�;�?@7�A�BDC
E $�( � �%�����&��� � � '�F��HG8I��,�
�Z'!d
(�� L��f��HJ��* g)� ��$%��a8(+�?$%� *t\	(c���W
M(f��(c�Wd�� � �?kG ��?s ����*
	 'G�W
 L�
ML (fa8e)�c(+�Wd�LQ* gG���)* \���
V
M�
��p!eJL�$%(+a����W
M��
�(f'G� �^�!*tL�� *�dJ$���lV�o\	(cgG'Q�J�Q*%(c\�(K
MLQA7,]��dJ$T\�'G�Q�G��(V*�*%���J\��0gG�¸\��¸gG')a8��(f�J�<gJ�<�c�¸\��G(+a8(V�
$%��eJ'�*%�?(K
�eG$%(f�G\�(feJ�	�c��a����W
�*�dJ$���l �	�J*%��(f�)�!��a`����
�$%��&�d��	�²\��c�!*�*��`�Wd����c�Wd��Q*�a8')(V*;��dJeJ�?$%��HJ���W
YgG�?��*��V�
\���gQ$t�3�G'G$ba8����gWd�eG$%'G�G$%��a8a���gG�`��S
A
5��W*´L	�c��HJ��*µ'G�W
¬L�
ML a8(V*�eJ��$«�J(f�$�Ja`�¹gG��H����W
1dJ� �QO!e��?$���(+�ca � � '!d 2 	�Ay��eG$t�!*~d�� \�'!dJ$V

��eGeG$%�?�W
M(+*�*%���J�;gG����lfdG
b(f�f(V*���
b(�'^�8gG�;��lc�QOGe���$%��(c�+a£eJ��$7�c��\?�G��$%\��!��dJ$%E)�c�Q*�L��c�oH���*�'^��
X��d8
M'!dj
M�C�f(I����$�
ML�gG�
�G��HJ(f�Qd���$�gG����*_��l+�GOGeJ��$%��(+�+a�A)¯.$%'G(+*_�J(f�$�)a��W*]'^��
-
 $%��HJ��(f�+�cL���H^��\U��l+�GOGeJ��$%��(+�+a£�¸��
���dG
M����
���H^��\U�c�C2ZA
:��G�`*�L�$%(f�8gG�8�Wd��W*�
M(f'G��* � HJ')(¦$3�f�U
M��pj
M�rgG�8�f�U
���\��!�r���T�U�G�!��pJ� � 	Y�8(m�!\�(K
MLr�c�W*YL��c��HJ�Q*Y�8\�'^�J*�d��K
M��$
\���$�
M��(f�)*_��(+�ca�*.eJ'!dJ$��?��$%��
M(I$%��$�gG��*7(f�J��'^$%a���
�(f'G��*��GL�\��W*�*%��(f$%�W*����+��dJ$�*.$%L�eJ'G�)*���*�A�,��U\��G'G(Ip�gG�W*��b(+�cay*
��
��c�U$bO�
b�Ga���g
lIdG
b(f�f(V*���
b(�'^��gG�!*_�^'!dG
#'^�J*��c��\�
VdJ$%�+1 eJ��d
*���'G�W
�L�
ML��f��(V*�*%L�*Y�Z��lV�?eGeG$%L�\�(c��
b(�'^�TgG�W*YL��c��HJ�Q*
����(f� g�lc'GeQ
�(ma�(V*%��$¸�c��dJ$ \�'^a�eG$%L��G����*%(f')� gG�W*¸�!'!
�(f'G��* ���J'G$%gGL��W* � �8*�
M'G�f��(cE<�?>��j>�	�AU,��W*��J(f�$�)a��Q*
g�lcL	�c��HJ�Q*�'G�W
XL�
ML3��(+�ca�L!*�gG�Ca����G(c��$%�;�FH^')(I$���l L�\�$%���8gJ�C��lc'^$tg^(f�G��
M��dJ$�A�,���dJ$�*.eG$%'JgWd�\�
�(f'^�J*�L�\�$%(K
M�W*�'G�W

L�
ML�$%��a��W*�*%Lo�W*.eQd�(#*��op!e)��')(K
ML��W*XeJ'!dJ$�\?'^a�eG$%���GgQ$%��\�'Qa�a��	��
��f�Q*�L��+��H^�W*-dG
M(m�f(V*����W
��f�Q*���(c�+a�*�A
J " ���#��� � ��� 
 �/�'F���� ��"��KF �LG8I����
·��)(����Wd��!*�
�(f'G��* � �c(V*�
M�8���y�;�G�G��p�� � 	Y'G�W
]L�
ML�eJ'±*tL��W*Y��dJp¡L	�c��HJ��*����Ta %�a��Z
M��a�e�*F�Wd��r�c��dJ$FL�
M��(K

eG$%LW*t���W
ML¥��l+�QOGeJ��$%��(+�ca�AC���f�c�Q*0��HJ��(c�	��
ydJ�£\o��$%��\�
M�?$%� �JL��!L�$%������
��f��dJ$�*�$%L�eJ'G�)*%�Q*tEZ�J(c���£�Wd��¬�!')�
gG(I$%��\�
M��a8����
�eG$%LW*t���W
M�W*�gG���)*8�c�W*8��(+�ca�*tE_eJ'!dGH^�	(c���W
 %�
�$%�TL�
M��OJL��W*�eJ��$�gG�!*�(f�)��'G$%a8��
M(f'^��*;eG$%L�*%���W
M�Q*
gG����*;�c�Q*U(ca����J�W*�'!d �f��dJ$;\�'Jara����W
M��(I$t�!*�A±��� e���$�
�(f��@b@%E.�c���Wd��Q*�
�(f'G�<�!L�\��Q*�*%(K
M��(K
FgG�y��lc���J�	�fO�*t�ygG�Q*

M�wTx1NGv

A�� �  PO

QSR�T,U"V�WYX�Z[U!Z'\)T]\:\^Z"_@`�a
T'b�Zc\@\"Z
`�dfeg\^ZhZ"WiV�W�Zj`1k,V�a�Zl`�a�T*W�U'R�ZhZ:m
V�W�Zn`�k,V�aoZ�p�ZqdLm<Z]r

s�vutj¨%v ¼
v3¨��wv
vyx
QSR�T!U"V�W�ZiX�ZzU!Z'\{_|k�a�}'U"V1a�Zc\�~�Q�a
\�Z�m�d�T'W�\��<k8df_|Z@Z"W[V�Wje�kuW�~y��Z�mSV�W
e�k8W|Q�a��qr

s�v8tQ¨%v�¼
v3¨��wv
vN�

A����� ��



s

L�H^L	�J��a����W
%* �Wd�(�*t� gGL�$t'!dJ�c���W
 eJ���GgG���W
0dJ�©��(f�+aTA�@b�yeJ'QdGHJ��(K
¸O %�
�$t� $%L?eG'G�GgWd *t'^(B
¸eJ��$¸dJ�G�
\�'G�Q�!�	(V*�*t�	�J\o� ��(f�J� gG�W*¶�!'!
�(�'^�J*©*�dJ$ �f�W*£$%L���\�
b(f'G�)* ��\�(fgG'Q���W*%(c�Wd��!* �Wd�� ���!* L��c��HJ�W* L�
M��(f���W

*�d
*t\���eQ
M(I�J�+�Q* gG� \o'^�G�!� �f
�$%� �G$ ��\�� � ��lc����*%��(f�)�!��a`����
 �Wd�lc(m�V* ��HJ��(c���W
 $%��&�d�E¶*%'J(K
 � eJ��$�
�(I$
g�l+(f�G��'G$�a���
M(f'G�)*�\o'^��
M���Wd��Q*.eG$%L�*%����
M�W*.eJ��$���(f�+�c��dJ$�*�gG�	�J*���lc�QOGe���$%��(c�+a�A
�=.�- .'4 725 MI:'CFE C��@4=BI4 7�� ?
E

� ����� ��� 
 �
R�'!d
*²��H^'^�J*�����*%L ��lV���G���fO�*%�1gG�W*T$%L�eJ'G�)*���* Lo\�$%(K
M�W* eJ�?$�dJ�!� 
M��\?�Q�G(c�Wd�� �?eGeJ��$%���W
ML��1��dGp +IA������
 �[��
�-GE)�c(K
V
ML�$%�?�f��a`����
I#�+8\���$�
M��gWd����IdJp � gWd�HJ'J\����Qd��V��(I$t�+1�gG�W*�(cgGL��W*
	�-�A��Z�N
M�	�f�c�W*�\���$�
M�W*.eJ��$%a8��
V
M�?�W

gG��$%��eG$%L�*%����
M��$3�Vl �	�!\��G���V�J�	a����W
]gWdTHJ'J\����Qd��c��(I$��ZeG$tLW*����W
]gG���J*_d���$%Lo\	(B
��c��dJ$�*�$%���c��
�(f'G��* � �;�GgG��$�*%'G�
� �Z��a`��
�$�(Bd
*%E7�?>G>Gn�	�A��8���)*��G'Q
�$%�;\��W*%EJeJ'!d!$_\��!���Wd����Wd��W*�
�(f'G�y*%'Qd�ar(V*t����dJp�L��c��HJ�Q*%EGd��!� A��%���  �H�
��L�
ML�\�'G�)*�
�$�dJ(K
M� �����8���)���X�UeJ��$V
�(I$�gWd�*t��HJ')(¦$�����*%��(f�J�JLQAQ�_�f�c����L�
ML���dJ�Ga8���W
ML���gG�W*7
M��$Ma8�Q*7
�$M'!dGH^L��W*
gG����*Y�f�Q*�$%L�eJ'G�)*t�!*YLo\�$%(K
M�W*YgG�W*YL��c��HJ�Q*Y�Wd����G'Q
�$%�8���G���fO�*��8��eG$%(f'^$M(-�
lc�oH^��(K
_eJ��*Y�	��
b(�\	(feJLQAG,��`*%��HJ')(f$
����*t�	(f�J�GL;\�'G�)*%(cgGL�$%L��;L�
ML�\����Id�(JeG$%LW*�����
.gG�?��*7�c��eG$%'G�Q$%��a8a���')����(c\�(+������
.gG���J*_�c�Ca����Wd����)dG
�(f�c(#*�L3eJ��$
�c�Q*_L��c��HJ�Q* � /1(c\�$%')aZ���J��E)PJqGq-��	�A!5N�J���Wd��;���J\	�!���#�J��a����W
�gG�F
M��$%a8��*7
�$M'!dGH^LW*�gG���)*��c�W*�$%L�eJ'G�)*t�!*�gG�Q*
L��f��HJ�Q*Y�Q*�
�
�$%��gWdJ(K
�eJ��$_dJ�T�+(c��� gG���)*Y�c�`\��?$�
M�8�rL�
MLr�?$��J(K
�$%��(I$%��a����W
���d�a�L�$t'W
MLZeJ�?$3\o'^a8a8'Jg^(B
MLQA^�X��$
\�'G�)*�
�$�d�\�
�(�'^�!E�\��W*�\���$�
M�W*�$%�W*�*%��a����c���W
rgG'^�!\¡
�'Qd
*��+��*r
M��$Ma8�Q*���
Z�f��dJ$�*`$t�	����
b(�'^�J*��Wd��<�c�Q*�L��c��HJ�Q*
eJ��dGH^�	��
�eG$t')gWdJ(I$t��gG���J*��c��dJ$�*8$%L�eJ'G�)*t�Q*�A_·��¸O¸
�$%'!djHJ��gG'G�G\��J(c���¸e)�Id
*��Wd����c�0'!d¥���W*8$%L�eJ'G��*%�Q*
eJ'�*�*%(I�J�c�W*�A
�X��$���pJ��a8eJ�+�oE3�f����(f�QdJ$%� P~a8'G�W
�$%���f��A������  �[� \�'Q�J*�
�$�d�(K
M� eJ'!d!$8�f���Wd��W*�
M(f'G� +
	6O � � ���$�
��� �����
�

����G� �� L%��� �
��� � � ��� �
�0
����G� �� .N1��
 �=�)�
�.�������$��� ��� �$�
� �
�0
 �����G����� ���$�$
 �	O ���G�$R�� �$�0
�� ?I�G� A��%�/���
���#�
� �$� �$
 �I����� �=����� 
�
 -�A�:8�!�3$%L�eJ'G�)*�����\�\���eQ
M���J�+���;\���
+
M���Wd���*�
�(f'G��eJ'QdJ$b$%��(K
 %�
�$t��#K+U,YlcL�
��G���G'J��
M��gG�
*%'JgQ(Kd�a (f�W
�$%'JgWdJ(K
�gG���)*���lV����d<*t�rgG(V*�*%'QdG
�gG���)*���lV�o��d0���TgG'G�G�G���W
.dJ�!�`*%')�KdG
M(f'G�T���Wd���d
*t�r(f')�G(c�Wd��E-�A
���m�c��dG
b(f�+(V*t��$%��(K
��c�Q*3�c(c�	��*YnG�oE-nQ�JE-s²��
��?qGE-aZ�	(V*Ye)�Id�*�g�lc(m�J��'G$�aZ��
b(�'^�TeJ'!dJ$M$%��(K
,%�
�$%�8gG'G�Q�GLo�`gG���)*��c�
$%L�eJ'G�)*t��*�l+(+��L�
M��(K
]�b��(K
�$tL	��L?$%���G\����`�+�8$%L���\�
�(f'^�²\��G(+a�(+�Wd���gG�`gG(V*�*%'G�KdG
b(�'^�!E.��d)p¡��'^$%aUd��c�W*�gG�Q*�(�'^��*tE
��
M\QA�R8'W
V$%� (f��
ML�$A%�
¸eG'QdJ$ \��«
VOje��£g�l+���J���mO�*%�µ$%LQ*�d��K
M�£gG�	��* �c� eJ'�*�*%(I��(m�c(K
ML£g)�£gGL��G')a��G$t��$~�f�Q*
(f�)��'G$%a8��
M(f'G�)*�L�HJ���W
Vd����f�c�	a����W


 $b'QdGHJL���*�gG����*7�c�W*��b(c�+a�*�\�'G��*�d��K
MLW*XeJ��$7�c�Q*�L��c��HJ�W*tE)���8�G��\�'G��*%�?$tH^���W

�Wd���\����+�c�W*��Wd�(-*�l ��$�
�(f\�d��c���W
XgG���)*_�c�;\���gQ$%��gG�;�+�3$tL�eJ'^�J*�����
V
M���!gWd���E)��
.�Wd�(Ge���$7�c�3eG$%���G�!�	��
�*%����*�A����
�����M��
ME)eJ�?$7$%�?eGeG'G$#
���dGp8
�$%��gQ(K
�(f'G�G�J���f�+�Q*�\���$�
M�W*�\�'G�G\o��e^
Vd��?�m�c�W*���'QdJ$b�G(V*�*%����
�gG�W*�$%LW*t����dJp *tL	a����W
M(f�Wd��Q*
�Wd�(�*t�FH^��d��c���W


�$%�?�)*beJ'�*%���J�+�Q*�g
lId��8\o'^��
M��pQ
M���Nd��8��dG
�$%� � R`'QHJ��³JE.�?>���iJE.�?>G>Gq�h��¬�	�!g)�?$�*%���oE��?>G>Gq�h
���o\�'!�J(��
�F�G�bABE��?>G>Qi�	_h_�f��*IA������  �[��
T\�'G�)*��?$�HJ���W
��c��
�$%��\o� gG�y��l+'G$b�J���G(V*t��
b(�'^� gG�!*8(cgGL���*8gJ�	�J*8�V�
gG(+*�\�'QdJ$�*�L�
Vd�gQ(fL � �U�!gG��$�*%'G�0�
���G�bABEQPJqGq-��	�A
�� 'F,�����%������� � � ����� � 	� #���&��� � ' � � ��� ����������� ')" �&���&�!� ���&��� � ���,�*���������
:��G���G$�(f�c�+�;g
l+���G���fO�*�� � 
M���J�f����d¸��	��UL��J���f��a����W
�L�
MLFdj
c(+�+(V*tLW��eJ'QdJ$����G���mO�*%��$��+��*7$tL�eJ'^�J*%�Q*�L�\�$%(K
M�W*�gG�Q*
gG'Qd
(���L��f��HJ�Q*�gG���J*3�c��\��Q*]gG�r\��!���Wd��8�Wd��W*�
M(f'G��gG�r�c�U
���\��!�QAQ,��8\�'^��
M���Wd²gG�Q*]\�')�f'G�G�G�Q*�gWd�
M���J�+����d
�W*�
.gGLo\�$b(K
X\�(f bgG�W*�*t'!d
*�AQ5�'Ga8a`��(+����lc�!*�
�eJ�W*_*%(fa8e)�c��gJ��gG'^�j�G��$-d��G��gGL��b(f�G(K
M(f')���JL��!L�$%���c��g�lId��!�Nd��G(B
%L
g�lIdG
�(m�c(V*���
b(�'^� gWd���(c�+a8E��G'Qd
*���H^'^�J*��+(V*�
ML0gG�W*�g^(c���ML�$����W
%*8
VOje���*�g
l�dG
�(f�c(#*���
b(f'G� ��dµ*%��(f�¥gG�¸\��G�o\�d
�
gG�W*t�Wd��	�V*�(f���Q*�
-e!'±*�*%(I�J�+��gG��\o'^a�eG$t�	�!gQ$%��\�'Ga8a`����
.'Q��eJ��dG
��f�Q*�gGL��G'JaZ�!$%��$�A

��A
 
,��reG$t�	a8(c��$��`\o')�f'G�G�G�`gG��\o��
V
M�r�G$b(f�f�c��(f�!g^(c�Wd±�`�+��*��J'^a�*�gJ�W*FL	�c��H��W*F�Wd�(.$tL�eJ'^�!gG���W
Y��d��J�
�Wd��W*�
�(f'^��eJ'±*tL��QA

P
A
 
,���gG��dGpJ(c��a��3$%��eG$%���Gg8�f��dJ$�*XeG$%')gWd�\�
�(f'^�J*�L�\�$%(K
M��*�A

n�A
 
,��N
�$M'^(+*%(c��a��C(f�JgG(c�Wd��C�f�N
�OjeJ��g�l�dG
M(f�+(V*%��
b(f'G�8gWd���(f�+a£e���$.�f�Q*�L��c�oH^�W*��f'G$�*�gG���f��dJ$.$%L�eJ'G�)*t��#


 < �������#
 � �����)� �
�  0�G�*
 �G�&�#��>���� �G�'A�� �  0�,YlIdG
b(f�+(V*t��
b(�'^�8e���$_��l+L��c��H��UgG��a8'Q
%*�gWd`
M��pj
M�UgWdT��(+�caTAG53�Q*
a8'Q
%*�*%'G�W
��?�r�G$t�W*�gG�	��*��c�F
M���J�c����d1�3eJ��$���pJ��a8e)�c�QAG·���\�')a�eQ
M���J(+�+(V*��;\��G���Wd���e)�j$%�Q*%�3dG
b(f�f(V*�L��;g�lId
�
�b(f�+a \�')a8a��NdJ�J��\�'G�Q�!�	(V*�*t�	�J\o�QA

 < �������#
 � �����)� �
� �)O �  ��?@� �G��A����  00,Yl�dG
�(f�+(V*���
�(�'^��eJ��$U��lcL��+��H��Tg�l�d��G�T(m�J��'G$�a���
�(�'^�0��H���\y�c�ya %�a��
$%��eG$tLW*%����
M��
�(f'G��*�L�a8(f'Q
b(��Wd�� � �;d)H^���fE3�?>G>)=
	��Wd���\����+�c��gG�`�Vl+(ca`�?�J�`gWd0�b(f�+a � �c���Q�J���J�`�!��
VdJ$%��� 1�a8'Q
%*%E
$%��eG$tLW*%����
M��
�(f'G��* (c\�'G�G(+�Wd���* 1V�J'Qd��f�Q*%E $%��eG$tLW*%���W
M��
�(f'^�J* *bOJa��J')�c(c�Wd��W* 1���'G$%aUd��c�Q* \	�G(ca`(c�Wd��Q* 'Qd



�

L��Wd���
�(�'^��*�\��G(ca`(c�Wd��Q*
	�A�,��W*_(f�G��'G$%a`��
b(f'G�)*.dG
�(f�+(V*�L��Q*.e���$��f�Q*�L��c�oH���*N*t'^��
X�	�8(K
M���c(+�Wd���gJ���)*��c�F
M���J�+�o�od
�Wd����Q
M���J�c����d $WA

 F � �����G�����
� � � �%�)� �
� �)O �� ��?@� �G�'A�� �  0�:���
M������')�G\�
M(c'^�j�G��a����W
��;L�
ML;gGL�\�$%L�
MLU�Wd����!g`��l+L��c��HJ�;gG'^�G�J�
gWd¸*t�	��*F����lc(+a����J��gWd0�b(f�+a ����dG
M(f�+(V*����W
YgG�W*Fa8'!
%*FgG(+���bL�$t�	��
%*�gG��\o��d)p¡gWd�
M��pQ
M��gG�`�b(f�+aTA)���c�+���Q*�

$%��eJL?$%L��3eJ��$-dJ�`*t'!dJ�f(f�J�GL�gG����*��f�N
M���J�c����d�n�A

 < ����� ��
 � �����)� �
���)O ���
��� �G�.A����� 0¡5����f�8\�'G$b$%�W*MeJ'^�!gy�8�Vl�dG
M(f�+(V*%��
b(f'G��eJ��$Y��lcL��c�oH^�8g�lId��!�r(fgJL��8gWd���(+�ca
gG����*-dJ�8�!'!dGH^����d�\�'G�W
M��pj
M����
X��H^��\�gG�W*.�!'!dGH^����dJp`a�'W
%*�A

�� �$�$
 �G����� ��
 � �����)� �G�'A����� 0T5����c�U\�'G$b$%��*beJ'G�Gg`�;�f�U\�'G�)*�
�$�d�\�
�(�'^��g
l�d��G��$%L�eJ'G�)*t��L�\�$%(K
M�;�CeJ�?$�
�(I$�gG�^*
\�'G�Q�!�	(V*�*t�	�J\o�W*.eG$%L����c���J�c�W*�gG�W*�L��c��HJ�Q*%EG�G'G��eG$%L�*%���W
M�W*�gG���)*��c�W*���(c�+a�*�\�'G��*�d��K
MLW*�A

i
A
 
,��`
�OjeJ�TgWd1�b(+�fa gWd��Wd����N��lcL��+��H��`dG
b(f�f(V*���d��G�T(m�J��'G$�a���
M(f'G�0gG�	��*8*t��eG$%'JgWd�\�
�(f'G�0L�\�$%(K
M�y��*�

eG$%LW*t���W
 gG����* �c� �Wd���
�$b(f��a�� \o')�f'G�G�G��#¶��(c�+a gJ'G�W
 �f� \�')a8a��	��
M��(I$%� dG
�(f�+(V*%� eJ��d�*
eJ��$�
�(�\�d��c(c��$%��a��	��
�gG��*_
M��$%a8�W*FgWd�a8')�!gG�©eJ��$%\���eQ
M(I�J�V� � $%��*beJ��\�
�AJ$%��\�'G�)*�
�$�dJ(K
 	%E�"�� � $%�W*beJ�o\�
�A
"�2 	%E���
.��(m�ca¹gG'G�W
.(f�
��l �opJ(V*�
M�U�Wd�lIdJ��
M��pQ
M�;\�'Gara�d��GE^"�5CA!5N���c�;\�'^��
�$b(I�Qd��;�C$tL�eJ'^�!gQ$%�;�FdJ�J�
gG���!'±*��Wd��W*�
b(f'G�)*�gG��$t��\��G��$%\��!��*�dJ$��c��$%���f��
M(f'^� ���Q
�$%� �c���G��
VdJ$%�¡�%1+2 g�lIdJ�~�b(c�fa ��
�*%'G�
dG
�(f�+(V*%��
b(f'G��A

=JA
 
,���\�(f�G�Wd�(+��a���\�')��'^�G�!�C(f�JgG(f�Wd
���f���Wd�a�L�$%'`gG�3�f(c���8gG�W*�A��%���  �[��
�A

k�A
 
,��`*%(Ip�(c��a��r\o'^�f'G�G�J�r(f�!g^(c�Wd��r�c���G'JaZ�!$%�
	¥gG�8�m(c���)*F��eGeJ��$�d
*�A^��'!dJ$7
M�?�W
M��$3gG�8\?'^a�eG$%���GgQ$%�
��l+(f�)�M��d����!\W�8gG�W*F��(c�+a�*U*�dJ$3�c�r��'J�G\�
M(f'G�G�G��a��	��
�\o'^�G�G(K
�(c��gG�W*FL��+��H^�W*%E-�!'!d
*Y��HJ'G�)*Y$%���f��H�Lr�c�Q*
$%���f��
M(f'G�)*;����
�$%�`�c�W*;��(c�+a�*�\�'^�J*�d��K
MLW*�eJ�?$U�c�W*;L��c��HJ�Q*���
Y�f�W*;�+(c����*;��eGeJ�?$�d
*;���W
�$%�`���!*Y
M��$ba8�Q*
dG
�(f�+(V*%LQ*�A�R�'!d
*���HJ'G�)*.eJ'QdG$�\o���f�NdG
M(m�f(V*�L�gG���)*�\o��
V
M��\�'G�c'^�j�G���c�W*�\�'JgG�W*_*�d�(IH����W
%* #


 	/ # 	��f(c����*_*%'G�W
X\?'^�J*�
�$�dJ(B
M�W*.eJ��$�2
�G�������#
 � �����)���
�  ,�G��
F�G� �#��>���� �G� A����� L� .N 2�A

 	 � # 	<�f(c���)*_*t'^��
.\o'^�J*�
�$�dJ(K
M��*.eJ��$�2
�G� � ���#
 � � �%�)���
� �)O �  ��?@� �G�IA�� �  L � N 2�A

 	.� # 	0�f(+���J*_*%'G�W
X\�'G�)*�
�$�dJ(K
M�W*.eJ�?$�2
��� �����*����� � � � �%�)���
� �)O �� ��?@� �G�
A����� L#� NI2�A

 	/� # 	0�f(+���J*_*%'G�W
X\�'G�)*�
�$�dJ(K
M�W*.eJ�?$�2
�G� ��� ��
 � � ���)���
� �)O � �
��� �G�IA�� �  L � NI2�A

 	.
Q# 	��f(c����*_*%'G�W
X\?'^�J*�
�$�dJ(K
M��*�2�
 �$�

I�G� � ���#
 � � �%�)���G�IA����  L#
#N 2�A

�Z�Ue)�Bd
*%E-*%(�d����c(+�����W*�
�\�'G�)*�
�$�dJ(K
�eJ��$���lcL��c�oH^�����rdG
M(f�+(�*t���W
�gG��dGp�
VOQeJ�Q*]gG�U$%L�eJ'G�)*t��'^��$%��eJ'G$#
M��gG�?�)*
�c�yk��Y\�')�f'G�G�G�oE_qGE+=  ��¥qGE+=
�+E�gG���)*��+�T\��W*�'/.<dJ�0�m(c���0�W*�
C\�'G�)*�
�$�dJ(K
�eJ��$Q2
�G� � ���#
 � � �%�)���
��
� 0�G�*
 �G�
��� >����$2���
 2
�G�������#
 � �����)���
� �	O �  ��?@� �G�IA�� �  2�A

s�A
 
�Z����*��c�TgG��$%�G(+�?$%�y\o')�f'G�G�G��E_�G'Qd
*���HJ'G�)*8(f�Jg^(��Wd
L�E_�f�²\��W*�L�\	�!L����W
ME_�f�T\�'G�G\���eQ
YdG
�(f�+(V*�L�eJ��$
��lVL��c�oH^�¸��
�\����Kd�(��Wd��<�!'!d
*T��H^'^�J*T\�'G��*%(+gGL?$%L¸\�'Gara�� *tL	a����W
M(f�Wd±��a`����
`eG$M'J\��G��E�eG$%LW*t���W

gG����*��f��\�'Jara����W
M��(I$t����\�\�')a�eJ���)�!���W
��f����(c�+aTA

��� ��� 
������ � ' "%���&�!��� ���&��� � ������� �hF���( ����� � ' � � ��� ���#�
,��W*]�op���a�eJ�c�Q*���'!dJ$b�G(V*Y\�(f bgJ�W*�*t'!d
*�(f�+�Id
*�
�$%���W
 � ��	7dJ��\���*�g
l�dG
�(f�+(V*���
M(f'G��gWd�
M��pj
M��g�lIdJ���b(+�ca8E�eQd�(V* � P�	
g�lId��!�`(ma������`gWd0��(f�+a ��
Y�?�G��(f� � n�	Fg�l+(f�W
M��$MeG$%L�
M��
�(f'^�¡g�l�d��G�`(fa������QA):��!�Z
M���f�c�`gG(+\��!'W
�'Gar(c���	��
�$%�r�c�

M��pj
M� ��
;�Vl+(ca����J���W*�
K��d�*�
M(m��(cL��yeJ��$8�c�¡�M��(K
��WdXl+(+��*���a����c� ��\��Wd�(V*8�Wd�����l %�
�$%�y��d�a���(f� eJ'�*�*t��gG� gG�Q*
*bO�*�
M��a8�Q*�gG(V*�
�(f�J\�
%*FgG�Z
V$t�	(B
M��a��	��
YgG�r��l+(f�J��'^$%a8��
b(f'G�yHJ(V*�d±���f�+����
_HJ��$��J���c� � �X��(IH�(f'JE3�?>��jk�h�5��+�?$b³ �
�X��(�HJ(�')E.�?>G>-��hW�F��gGgG���f��OJE.�?>G>QPJE.�?>G>��
	�A
��� tJv�wYv�ucv�¼���xG�
xQu�����v�¼����
�y{��1v
	cv�z3{��QucucvWzY¼
��¨%v!tQ¨%v�¼����
����	fu+w
,��r
M���J�c����d���gG'^�G�!����lV��pJ��a8eJ�+��gG����lV���G���mO�*���gG���c�T�Wd��W*�
�(�'^�¥��gG���c�`e���$�
�(f�`@ #�2 	 O �
� ���$�
��� �#� �I�

����G� �� L%��� �
��� � � ��� �
�0
����G� �� .N1��
 �=�)�
�.�������$��� ��� �$�
� �
�0
 �����G����� ���$�$
 �	O ���G�$R�� �$�0
�� ?I�G� A��%�/���
���#�
� �$� �$
 �I�����)�������)
 
)2�A



>

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

0��(	%���#$	�&213$4�57698;:�<
=>���@?��*	#$	A&B�C	D��� E � /F/ �%�*	%����	%�

G T'd�e
ZIHJ T,dHmLR�}'a�Z"_LK MON }/mLR�T*W�k8TqmfZ X�Z)\:k�X8e�V�_QP1Z:V8m
\�Z�_|}'a
T,W�b�Z"d�R a N ZqT*Vwr

\�T'W�\
V]m<e
a�e�\.Zqd
a�Z���e
a
_ S T T>U T ` VXW \^Z�_|}'a
T,W�b�Z"dZY

\^Z�X8e�\:\.k,V�X8d�Z

[ T8\�UqT,a�H\yR�a�Z"_

MON }/mLR�T*W�k8TqmfZ X Z \.k�X8e�V�_ \"Z
X�e�\:\�k,V]mnX]T,W�\ a N Z"T'V r.]yk!W�U@T'VU'k8W!m<T,U:m X�Z a N ZqT*V�^ V�W�Z
W�k,V�p�Z'a
a�Z Z!\"P�_"U!Z U*R�e
_|e�`,V Z
Z'\<mS��k8df_|}'ZbaBc�d�c�e�fhg.ijd%k�l�m�n�io7l�nBpjq:r M k8d/\ X�Z a�T#$���r�r��&�s��"����� ^hX Zc\ W�k,V�p�Z"T'V�t������� \:k8W!mu/ �$���
�%� rv] k8W�U a�T�r�7&Bs����w��� ��k8df_|}'Z Z!\<m �������2xhs�	aBczy-m {*WIc�d%k�l�m-d%|}n�i�oDl�n�pjq:r

V]m<e
a�e�\�T"m<e
k8W
X�Z'\S_|k'm�\
X,V m<Z t]mfZ
X,V|�<e�a
_V�V

~�� T T}U T `
U� U��*�
V�p���V7W
\�k8e m� a
e�Z"W�\

�<k8df_�T"m<e�k8W@X N e�k8W�\Y1d�}"T!U:m<eok8W
U"R�eg_|e�`,V�Z
\�k8a�V]m�eok8W>Y

\�k8a�V]mfe�k8W@T%`,V�Z.V�\.Z

�����8�
7r�r�|� �O���!7.���]�
7q;h�]=*�!91�(�S�'9H

����7-�.���:>D�:���];f7-�%�">u; �
7��r�';��,7D�(�����]7q; A�
�='>}���j� �:%��]#*&]�'#!%�4I�'4S�/���,��3*+9�$�!3 #, r�q%�#!%
4-�'4
�/�D�!�
3'+���4.�/%83'&!410��'3%�'-�4��D�
#"&]  �!4S�/���
3%���
4-�!#'&,����� 4"#!3D �¡S3'4S�/� ¢�&!� £'�$4S q4.%�%�4�0h�!-�#'�/4�0 �,3'-¥¤c�,3'�§¦����©¨S>�>8="A�7������ª�!>]7�7�:9LA�

7-�!7S���D9F«z�]='>�;<7-��«^Aw«-«r�:9<
 A�7���67�:>'A$�!7-�:='>�;¬�!��A�7/9h�!>�­H

�$� 7�A%�8>A�z�!A�9<7®�r�!9F¯q;^�

,��Z
M���J�+�o��d¥�8(f�Jg^(c�Wd��`�Wd��r/���$%(c�`��
_�F��$�
��GL��f��arO¡'^�Q
N\�'G�)*�
�$�dJ(K
YgG��dGp¡�+(c����* � nG����
YnW� 	�gG�`�c� A��%� �
 �[� � HJ'G(I$�"�(m�
A.P�	`*t����*UdG
�(f�c(#*��?$8gG� ��(c�+a � P)
8	�A.@%�N(f��g^(��Wd�� L��J���c�	a����W
��Wd����.��*%\����Y��
;�;�G�+��a 'G�W

\�'G�)*�
�$�dJ(K
8�c�W*��f(c����*`i¬��
��?q1gG�<\���
+
M��A������  �[� ��� dj
�(f�+(V*����W
��f�Q*�a8'Q
%*��WdJ(;*%� 
�$b'QdGHJ����
�gG���J*��V�
\�'Ga8a`����
M�	(¦$%��gWd���(f�+a£PGP � P� 	%EJ��

�f�Q*��m(c����*�nG����
�nW��*%���)*�dG
�(m�c(V*���$7���C��(+�ca � P)
�	�A

	�

��� °n��	��
=*±Y�j� ��9<7.���.A�
 687�²S�(�����]7q; A�
�='>}���j� �:%��]#*&!�!#!%�4I�'4D���%�,�$3'+³�$�!3 #, r�q%�#!%
4-�'4S�/�%�'�
3*+���4.�/%83'&!4�0 �,3%�*-/4-����#*&] ��84
���%�
3%�D�$4I�'#*&!����� 4q#'3D �¡S3,4D��� ¢ &!� £q�
4  .4q%�%�4�0��,-/#*�/4�0 �!3*-�¤q�,3'�O¦��

��� tJv�wYv�ucv�¼���xG�
xQu�����v�¼����
��v���¨ 	fu 	+��xQ¨ 	+�G�T¼ ���
�
v 	+wTx�NGv�¼����
�`��	fucw
,Ylc�op���a�eJ�c��gWd�
M���J�c����dTPT\o'^�!\W�?$b�G���c���Wd��Q*�
M(f'G�`PTgG���f�UeJ��$�
�(f�U@ # 2r´���  0��� � ��� �G��µ!�)�1����������
���� �#�K�
���L¶���� 
 �I�F�$
H
 �����/
������G�����)�·¶����$���Q�)� � �)���G�#� �
� �	O �
� ���$�
��� ��� �
�E
 ���G���� ���$�$
K�
� �KO ���G�.�I�)��� 
)2�A



�?q

�O�B�����
	 ���8v
�G����v���{�z 	f¨%v � ��#$	j#$	/ ����� �"��������	%�
	%�$�#$	%�-��&B'*).	%�
+-,.��	#$	/ ��&��

=>���
?��*	#$	�&��(	D���

��KuagpuT,e
W}H\ V�d�k8d�Z
V]m�e�aoeg\^Tqm<e
k8W|X�Z'\
e
_@T,b�Zc\SX Zc\
�<e�a
_|\�� Z/m��

~¥[ U~¥[ �Xl

�����8�
7r�r��°��O���'A
92�"
 A$�.� �!>87D9F«��8='>�;<7-�.��«:�(¯�687 7^A�7r�!7.���]�
7-�.���:>7�:� ��;f7�­2�"
�;F�:>,A�� �%�%�:9¬���
A
9<7D�F���'A�
$�

�;F�^Ag

=">j�.� �!>]7S
$�
�:�!7-�.�ª�!>­H

��� �	�-���z�!>��


7�> >.����«�A�«-�:='>�;LA
9¬�!
$A��D�:>�;��:7-�r�';��
S^O!�IH��	(f�T��
��3dJ$t'^$%��'^��
�$%L�\�dJeJL�$tLU�f�Q*_$%�?eG$%LW*%����
M��
�(f'G�)*YgG�W*�a8'J�+Lo\�d��c�Q*�g�l ��\�(+gG��L�
��G���G' � �Wd��8��
�g�l+�o�od
eG$%LW*t���W
M��*�gG����*��c�W*�(+a����J�Q*�gG��*��b(+�ca�* ����
�> � H^')(I$_�;�G�G��pJ�;@
	���
�eQd�(+*�(+�V*]�	��'^��
_����(K
.d��G�8*bOG�W
M�G�Q*��
���UdG
M(f�+(V*%����
.�f�W*X$%��eG$%LW*t���W
M��
�(f'G��*�gG��\���*7aZ')�cL�\�d��+�Q*��3eJ�?$�
�(I$�gWdT*%\�L��!��$%(f'`gWd���(f�+a >�A�,���\�'^�J*�
�$�d�\�
�(f')�
gG���f��dJ$_$tL�eJ'^�J*%��Lo\�$%(K
M����L�
ML��	(f�J*%(�$tL����+(V*%L����	�8dG
b(f�c(#*t���W
�gG�W*�(fa����J�Q*�gG��\o�W*��b(+�fa�*�AQ����$%��H^�	�J\��!��E-(+�
�
lmO¬��HJ��(K
�eJ�W*TgG��$%���+��
b(f'G�¥���W
�$t�<\���
c
M��$%L?eG'G�)*%�0L�\�$b(K
M�¸��
��f��$%L�eJ'G��*%�0��
V
M���GgWd��jA_@��c*y�
lc'G�W
�gG'G�G\
\�'G�)*�
�$�dJ(K
X��d�\�dJ�8�f(c�	�ZgG�C�c�)A������) �[� \�'G�G\o��$b�J���W
X\���
+
#���Wd��W*�
�(f'G� � q�� 	�A

��� tJv�wYv�ucv�¼���xG�
xQu�����v�¼����
��v 	c��¨%v�z!v�z?��¨%xQ¨ 	+�G�T¼ �#���
v 	+wTx1NGv�¼ �#���`� 	mucw
,Ylc�op���a�eJ�c��gWd8
M���J�c�W��d�n8\�'G�G\o��$%�G���+���Wd��Q*�
�(f'^�²�3gG���c�3eJ��$�
M(f�3@b@b@ #
2 � �$�������G�2�G��� ��
 ���)� ���$
�� A�
 �����)�
�����)
 
)2�A

�O�������
	 �j����������	��7��������	 � ��#$	j#$	/ ����� �"��������	%�
	%�$�#$	%�-��&B'*).	%�
+§,.��	j#$	/ ��&�� 0��(	%���I#$	A&¬13$4�57698;:"< =>���
?��*	 #h	&C�B	%���

\ X8dfe�Z"W>H
M k8b�T*W


�Q�k8d�dfku\^e���
 \:egb�W�e
��e�Z `,V1Z
� T X�}"b�d�T,X�Z U,ZqdLm<T!e�W�Z'\
_@Tqm�e�_qd�Z'\ U,k8_@_�Z a
T��	717s k,V�a
T �*	%&B&�s�&�����	>#hs��1X���(	%� r

V]m�e�aoeg\^Tqm<e
k8W|X�Z'\S_|k'm�\
X,V m<Z t]mfZ�X,V|�<e�ag_ V
e
W!m�Z"dFP�d�}�m<Tqm<e
k8W@X�Z'\
e
_@T!b�Zc\SX,V|��e
a
_ V

~¥� V�T}U�V8`
U7V�X ��^��7p��
V.^��De
\^k]e m T a
e�Z"W�\�¥�"�8�
7r� ���n�����'A�9¬�"
 A.�$� �!>87D9F«��]='>�;�7��$��«:�(¯�687S7�A�7 �!7:���8�
7��$���:>7�:� ��;f7®­2�"
g; �:>,A��r�D�%�:92���
A�9<7D�F�ª�'A�
$�

�;F��A�

=q>
�!7D� ="AH;¥����A�7r�'A�7D7�A

�F�$
�>'A�7:9¬�!9F«�A(�:A

�='>��$�$
��A�"�!7";����O­H

�
�)�
¯.$b'G(V*_�f(c�	��* � PJ�oE)PQ����
.PJg�	�gG�C��� A��%���  �[�~eG$%LQ*t�	��
ML��U��(I�QdJ$%�;n`'G�W
�L�
MLU\?'G�)*�
�$�dJ(K
%*�eJ��$_�f�W*]L��+��H^�W*��W�
dG
�(f�+(V*%����
.gG��*�a8'!
%* 2!��� � �������)
 �$2%E.2 �F�[�I����� 2���
�2 �����G�@2_eG$%L�*%����
%*�gG���)*��c��\�'Jara����W
M��(I$t��gWdT��(c�+a S�� � �
�
���)� ���$
�� A � �f(c����PJg�	���
X���8(f�W
M��$MeG$%L�
M�?�W
��f�Q*�(ma������W*�gG��\�����(f�ca � �+(c���)*XPJ����
�PQ��	�A�,��W*�L��c��HJ�Q*�'G�W
XgQ'G�Q�JL
dJ��*%����*3eJ�?$�*%'G�G�G�����`��l+(+a����J��gG�`\��`�M(+�fa ����dG
M(f�+(V*%���W
Y�f��dJ$�*3eG$t'^eG$%��*3a8'Q
%* #I+12r´��)�H� �)
�� A�
 
8� ?I�G� A��%�
¶��$�������
�H?I� ���
�������O� �G���
��
F � � ��������
�-�A	,��N
M��pj
M��gWd���(f�+a¶�!��\�'^��
b(��	��
��G()�c��a8'!
 2%gGL��G$t��gG��
�(f'G�I2��G(��V�
a8'Q
�2%a8��
M(f��$t�)2%E-a��	(V*Y(f�-eJ��$%�c�8g�l�d��J��$%L���\�
�(�'^�T\��G(+a�(V�Wd��8����
�$%�UdJ�T��\�(+gG�8��
��f�Q*Y�W*MeJ�W\o�W*Y\��G(+a`(c�Wd��Q*
eG$%LW*t���W
M��*TgG����*y�c�<e�����d�A3�;(f��*%(fE (m�V*²'G�W
�\�'G�)*�
�$�dJ(K
��f�Q*T�+(c���)*TPJ�¸��
�PQ��gJ�¸\���
V
M��A������  �[� �W�
(f�W
M��$MeG$%L�
M����
-� l+(+a�������gWd���(c�+a�A
��� �Gwyw vo�±¨tx�	+z?vW�����-zY{�v��_v8t!vWwYv�ucvW�
R�'!d
*.����(V*%'J�)*���l+�^O!eJ'!
��!�W*%���Wd����c�3eG$%LW*t�	�J\o��gG�	�J*��+�Q*�$%L�eJ'G�)*t�W*�L�\?$�(B
M�W*�gJ�W*�L��c�oH���*�gG�CaZ'!
%*-
M���+*��Wd
�
eJ����d�E�\����f�Id��f'�*%��'Qd0eJ��eG(f��$�eG$tLW*%���W
%*CgG���)*;�c�W*;\�'Jara����W
M��(I$t�W*;gG�Q*;��(c�ma�*;(f�Jg^(c�Wd����W
F�Wd��`�f�Q*;L��c��HJ�Q*
'G�W
���a�eG$�dJ�W
ML�\���*7
M��$baZ�!*]��d²��(f�+aTA�R�'!d
*���lcL�
M��O!'^��*�eJ��$_�c������(K
��Wd��r*�dJ$]gG��dGpTgG�W*Y*%(Ipy�J(f�$�Ja`��*%E����^*
(f�W
M��$t��\�
M(f'^�J*�'G�W
�L�
ML�
�$%���)*t\�$%(K
M�W*]��
��Wd���gG�C
M���V*�a8'Q
%*_�G�`*t'^��
 �%��a���(V*Y��eGeJ��$�d
*YgG���)*��c��HJ'J\����Qd��c��(m$��
gG�W*�L��f��H��W*��oH^���W
X�Wd��3��lc��(K
XL�
ML�\�'G�)*�d��B
MLC�f����(+�+a \�'G$b$%��*beJ'G�GgG���W
�A



�G�

	�

��� �S��	��
=*±Y�j�r� 9<7:���.A�
 687-² �(�-���87q;LA�

='>}� ¡S3'4®¤'4q3'%7�!��-�4 �  "�'-�-��*�/� £ � 0 �,3'-¥¤c�'3*�v¦��

5. Résultats et discussion
�X'!d!$8\��!���Wd�� �Wd��Q*�
M(f'G�¸gG� �c��
���\��G� �G'Qd
*8��H^'^�J*�eG$�LW*%����
ML¡���!*�$%LW*�d��K
M��
%*8'Q�Q
M����d
*8����dG
M(f�+(V*����W
�dJ�

M���J�f�o��dT*%��a����c���J�c����d8
M���J�c����d�i
A

=>���
?��*	 #h	�&��(	%���������� �"��s��(��	%�-��17��&�	%�-��&('*)�	%��O�B�����
	 +§,.��	#$	 / ��&��
� 8 ��� ��� ��� ��	

=>���
?��*	�"�D�"17&#$	�&��(	%����������"�"��s��(�"�
=>���@?��*	��"�D�r17&#$	A&B�C	D���I#¥17���-&21

 3$4�576 8;:"<��

\ X8d�eoZ"W>H M kubuT*W ~�� � �\ W�W�e�ZvH G T'd�buk'm ~¥[ � �

 a�e�\.ZIH ~ a�k8d�Z"W�U!Z S T TG T'd�e
ZIH J T,dHmLR�}'a�Z"_LK S V V[ T]\�U"T!a�HL\ R�a�Z"_ ~�� V V �
��K�a
p�T!egW>HL\ V�dfk]d�Z ~¥[ � V V

� �

�����8�
7r� ������B�«q; �]��A��:AH;1=r�,A�7:>D��;��D�:>�;1�
7��r�';¥�!7D�(�-���87q;LA�

=q> �w�
� �:%��]#*&]�!#'%
4-�!4 �/�D�'��3*+ �$�,3�#, r�q%
#'%
4-�!4 �/�%�,�$3*+���4.�/%83'&84
0��!3D�'-/4-�%�
#*&! r�!4S������3D�%��4��,#'&!�Z��� 4:#,3% 7¡S3'4S�/� ¢ &]� £c�
4D "4:%
%
4�0h�!-�#'��4�0 �!3*-Z¤q�!3*�v¦��

,��3HJ���c��dJ$��  ��²qreJ'QdJ$.�;gQ$%(c�	�Z��

,�'^�J����\�'G$b$%��*beJ'G�Gg8�Nd��!�FdG
M(f�f(#*���
b(f'G�8gG�Q*�a8'Q
%*�gWd8
M�opj
M���Wd�(J�
lV�
eJ��$%a8(V*8gG� \�'G�)*�
�$�d�(I$%� ��d�\�d��¸�f(c���¸gG� �c� A������  �[�¹$%���f��
M(IHJ� � �c� �Wd��W*�
b(�'^�0eJ'±*tL��QA-�_� �����b��
ME��y�c�
�Wd��W*�
�(f'^� 2 	 O �
� ���$�
��� �#� �
�X
 ���G���� ��
O� �)�
�B�������
��� �����$�
� �
�X
 �����G����� ���$�$
��	O ���G�$R � �$�X
8� ?I�G� A��%�
���
� ����� �$� �$
 �"�����$�Q�����)
 $K2%E_(+�V*�'G�W
�$tL�eJ'^�!gWd¸eJ��$�dG�0��pQ
�$t�	(B
;gWd¸��(+�ca 2�� ��
�
 �$� � � �����)� �
��� ´,��� �
´����z´������ #B2�� �6��� �G�@����� 
 ���9¶��
�)�)O � � ���$�
��� ��� �
�U
����G� �� � ��� ��� � �)� ���)� �"! 2y�Wd�(��
lc�Q*�
�eJ�W*
��eGeG$%'GeQ$M(+Lo�3eJ'!dJ$X\���
+
M��$%L�e!'^�J*%�QA



��P

,��W*T�G'JaZ�!$%�W*Tg
lIdG
b(f�f(V*���
b(�'^�J*TgG���M(+�fa�* ��
�gG�¸�f(c�	�J*²\�'^�J*�
�$�dJ(B
%*�eJ��$T�f�Q*¸��P�L	�c��HJ��*�*t�<eG$%LW*t�	��
M���W

\�'Ga8a`�y*�dJ$��c����(f�QdJ$%�ri0��
Y�f�Q*�
M���J�c�W��d)p0=²��
Yk ��'!dJ$M�G(#*�*t���W
Y��l+�W*�*t���W
M(f����g)�W*FgG'G�G�JL��W*�$%L�*�d��K
M���W
YgG�
��lV���G���mO�*%�QA�:8�U
M���J�f����d�eJ��d
*�\�')a�eJ�c��
X�W*�

eG$tLW*%����
ML�gG���)*���lV���G�G��p^� � @ � H^'^(¦$7�c�W*-
M���J�+�o��d)p ����
�>�	�A

	�

��� �����*�!>8=*�!A�
(���87��,7 �F�ª�'A�
$�

�;F��A�

='>��!7q;¥�:='>,>%�"
g;f;F�:>7�:7";��,A�

�$
�; «:7c;h�8=*�]9�9F«��]='>7�'9<7�� �������]7";LA�

='>u;f�

� � � � ���
	���

����������������� ����� � ���>° ���j� � �}° °!����"�#}°$"
���&%��������&%�� �'"��>° "�� � ���}° � �(� � �)����# ��*
����+,��������+,� ���>° � � � ���(� ���j� ��� �)#�*
���
	���
 ��°-��*�# �!� �'�)� �)#j�." *�����#j�!� °�����#�� ��/��j�.*�#(/$�
�����8�
7r� �0����1�='���89<7q;��$���,A�

�$
�; �:A

�='>�;®�!7��:='>!>7�"
g;f;¬�:>7�:7q;S521)#3/4�'C¥�!9F«q;<7.>!A�7q;®�%�.>u; �
7q; ­H

���);��:='>�; �]� A�«q;®���8
$�]7:9L� 7�A
A�7�>'A
=*�j>8='>��!7}�q='>�; A�9¬�]
�9<7>�,7q;��

�7.>u;f��5O�:>�;��.67�r���]7}�r�c;�787��
7j�89<7:� 
�7.9�>]='���89<7j�7�:9�7r�,7:���8��7:9S	�?<;,# �=�[7q;LAS��7@>8='�O�89<7�.�ª�!A�
���
�; ��A�
�=">�; �!7��:='>8>��.
g;f;F�:>7�:7";Z���8
.�"='>7���]
 A�²��(�O�:='>�;LA
9¬����A


='>>�$���!>)�$

7:>4787�A1��7�;�7©�.='>��47D���.9w7 �!7:���8�
7,9 	�??>@# �478>�������';h�]7:9L� 
�;¥�!7-�q='>�; A�9¬���^Ag

=">��85�7®�]����;�7*+A#}�,Ag
��

g;¬�.A�

=q>j�,7 �y="Ao; ��� A�7r�'A�7-����­H

�
�CB!�?#}�'Ag

��
g; ��A�

='>j�!7S�F�$
��j�:�!7-����­H

�
�DB
&E# 
�>'A�7�9¬�!9F«�A���A�

='>A�,7D�F�$
��j�:�,7����O­H

�
�FB��)#
�!A

��

�;¬�.A�

='>��!7S� � 
C�D«:7-����­H

�$�FB*�@#@;F�:>�;$�,A�

�

�;¬�:A

�='>����A­L
����)�

� � � � G�H�IKJ�L
MN��� � � �=� / � �PO
MN�&% �!� ° � * � /QO
MN��+ O � � � /
MSR � � � � �QO
�����8�
7r� �TO)�U1�='���89<7q;,V �,7 �$

7:>�;I�.='>u; A�9B�]
 Ao;�521)#z�=O$�*CZ���.9 �F� 7:>�;�7:�O�8�
7j�!7";I«:�(¯�687q;�; �]
 67�q>,AD�
7�Aª���]7�	�?W7�	 B =*�|	WX�.�ª�!>u­H

�
� �:='>�;¬�8�$A�« 7^A ; �]
 67�">!A �
7 � =��!7
�.�ª�!A�

��
�; ��A�
�='>
�,7 �F�$
�>%­�='9<�j�^Ag

=">���Vw;�7";LAD�
7 >8='�O�89<7j�!7)�


7:>�;I�:='>�;LA�9B�]
�AH;�; �:>�;�!A�

�$
�;�7:9��!7��:='>8>D�q
�;�; �:>7�:7��!9F«q;<7.>!A�7��%�.>u;®�!>}­L
��
� �:='>�;¬�8� A�«'�45�7��]����;�7 +Y#
�,A�

�$
�; �:A

�='>u�!7 � ="AH;-���)A�7r�'A�7����L­L
��
�FB��Z#�!A�

�$
�; ��A�
�='>��,7D�F�$
��j�q�,7�����­H

���FB"&-#)
$>'A�7:9¬�!9F«^AC�.A�

='>��!7S� � 
$�j�"�!7�����­H

���[B%��#j�'A�

�$
�; ��A�
�='>��,7D�F�$
(�%«.7����O­H

�
�)�
,��W*Y$%LQ*�d��K
M��
%*FgG�W*�
M���J�c����dJp¸=T��
Yk�*%'G�W
YgG(+*�\�dG
MLW*FgG���J*U�c��*�d�(K
M��gG�`\���
V
M�reJ��$V
�(f��g�lc�o�^'^$tg gG�`�b�o&�')�
�J�f'!�^���+�3eQd�(V*����)*�d�(K
M��gG�3eJ�Kd�*�����eJ�Id
*�gGL�
M��(f�+�cLW*�A

\,]'^_],`ba&c=dNe
fhg ijaZi�eQkWalc=a�m3iEg,npo:kWaZmrq(s=t-e
f=c�f=m�dNe
f.gNi�mrq�avu
fwchnpmra_e�c=a�m3e'x)y-aZmrq�avu
fwchnpm

,��r��(f�QdJ$%�`=`$t��eG$%���!gy�c�!*YgG'G�Q�JLo�W*YgWdy
M���J�+�o��d<=�����$����G$%'QdJeJ���W
]\����f�c�Q*�$%���f��
M(�H^�Q*Y��d)p²��(+�+a�*_�XE±2 ��

5�AZ���f�c� a8'G�W
�$t�µ�Wd��¤�f�Q*1L��+��H^�W*<dG
M(m�f(V*����W
0eG�Kd�*1gG�µ\�'G�Q�!�	(V*�*t�	�!\��Q*¸eG$%LW*t���W
M�W*1gG�?��* ���!*1��(+�cay*



�?n

\�'G�)*�d��K
ML�* � :�" �0s)=
	��Wd��8gG��\�'G�G�G��(V*�*%���J\���*3��l+L�
M����
.eJ�W*]g)���)*�d��T��(+�+a \�'G�)*�d��K
ML � ��* �0PJn�	�AQ�8���
*
\���$�
M��(f�)*F\��W*%E-(c�7*?lc���J(K
�g
lIdJ�J�Z$tL�eJ'^�J*%�8��dJp<*t')�f�+(c\�(K
M��
M(c'^�J*YgG�W*Y�Wd��Q*�
M(f'^�J*YgG�r�c�Z
��o\��G� � HJ')(¦$N�;�G�J��pJ�
� 	%E�a8��(#*YgG���J*YgG�Z�!')a��G$%��d)p�\��W*%E
�c��\�'G��*�d��K
M��
M(f'^��g)����(+�ca�*]�Q*�
�*beJ'G�W
M�?�GL��QAQ���`eJ�Id
*�gWd²�b��(K
��WdXl�d��
\�'G�W
�$%��
�(fa8e)�c(+\�(K
M�;�JL�$%��(K
]\���
V
M����p!eJL�$%(fa`����
M��
�(f'G�rdG
M(m�c(�*t�	��
.dJ���QOGeJ��$%�b(c�fa � ��
�gG'G�G\��Wd�l+(+���b���+�c��(K
��J(c�W�
*�lc���<*%�?$tHJ(¦$
	%E.'G�yeJ��dG
]$%��a8��$t�Wd���$��Wd�� � ( 	��+�Q*F�Wd��Q*�
�(f'G�)*;L�
M�	(��	��
�*%\�(c��a8a`����
�eJ'±*tL��W*FgG���)*�d��<*�
�O!�V�
gG(m���ML�$%���W
 � eG�Kd�* 'QdGHJ�?$�
M�W*%E���gQa8��
V
M����
�eG�Kd
*%(c��dJ$�*T$%L�eJ'G�)*t�W*%E8*%���)*²\����+\�d��V*
	²gG�1\����m�c�Q*T$%���G\�'G�W
�$tL��W*
�G���J(K
Vd����c�+��a����W
¡gG���)*0�+�Q* ��pJ��$%\�(c\��W*1*%\o')�f��(f$%�Q*0��
 � (+( 	0e)�Id
*%(c��dJ$�*¸aZ')(V* *�lVL�
M��(f���W
¡L�\�'QdJ�fLQ*0���W
�$%�
��lV���)*t�	(f�J�G��a����W
TgG��*���\�(cgG�Q* ��
TgG�W*T���W*%�Q*²���µ\��c�W*�*�� ��
T\���
c
M� ��pGeJL�$%(fa��	��
M��
M(f'^��AN,������W*t')(f��g)�
$%L��o\�
�(IHJ��$�*%�Q*�\�'G�Q�G��(V*�*%���J\���*N*�dJ$_\o�F
��!�	a��;L�
M��(c���W
XeJ��dG
M 
%�
V$t�U��d
*�*%()�G$t���Gg��Wd��U\����Id�(
gG�F
�$M'QdGHJ��$�gG�W*
(f�)��'G$%a8��
M(f'G�)*.eJ'QdGHJ���W
�eJ��$Ma8��
V
�$%��gG��$%L�eG'G�GgQ$t����dGp��Wd��W*�
�(f'^��*�A

	�

��� ���A¨S9<

�'
$>87��,7q;_1v# "Q*��:='>!>D�q
�;�; �:>7�:7q;h�'A�

�$
�;F«:7";��7�:91�
7q;���°�«:�(¯�687c;¥���]7:�
�
7q; ;<='

7:>,A7�!9F«q;<7.>!A�7q;¥���:>�; ��7";�­L
��
� ; � 	�?W7
	�B 7�A 	WX��.='>u; �]��A�«q;�=*���%�c; ��� ;f�

,��W*��b(c�+a�*72 *%'G�W
�eJ�Kd
*7dG
M(f�+(V*%LQ* � P.� �«�?q �0k �¥���¸n��8eG�j$%�W*��W*Y*�dJ$�>��T*%'J(K
�nG>���	��Wd��U���!*���(+�ca�*_�
� ��i �1s �~= �1n �¸PJ>yeG�j$%�W*��W*�*�dJ$�>�� *t'^(B
�PJ>���	�A�·C�TeJ��dG
�*�l+(f�W
M��$b$t'^�J��$;*�dJ$Y�f�y*%(f�)�G(f�b(c\���
�(f'G� �Wd±(
eJ��dG
 %�
V$%�0gG'^�j�GL��¸�0\W��
+
M�<gG(f���ML�$%���!\W�jA�·FdG
�$%�<���<�G'GaZ�J$t�<a8')gG�Q*�
M�W*�g�lcL��c�oH���*T��OJ���W
8eG$%(+*�eJ��$�
��
��lV��pGeJL�$%(fa����W
M��
�(f'G�GE��c��\��G'J(�p�gG�W*���(+�ca�*��W*�
�L��J���c��a`���Q
�dJ�`����\�
M��dJ$_g�l+(f�J���Id±���G\��;gG��\���
V
M�;gQ(f���ML�$%���J\��jA
����\����Wd�(
\�'G�J\���$M�J�Z�c�W*]L��+��H^�!*��!'!d
*]��HJ'G�)*�eG$%(#*�*t'^(f��gG��\��G')(+*%(f$�gG��d)p�eJ'^eQd��f��
M(f'G�)*��Wd�(���HJ��(c�	��
_�c�
a %�a`�8eG$%')��(f� � a %�a��`�G(IH��W��d¸*%\�'J�f��(m$t��E�a %�a��`\��c�Q*�*%��E-a %�a��reG$%'G���Q*�*%��dJ$
	�A)��� \����Wd�(�\�'G�G\��?$��!�`�V�
\��!')(Ip�gG�W*���(c�+a�*%EG�G'Qd
*���HJ'G�)*.H^��$%(fL���d�a8(c��d)p��f��dJ$_*�
VOJ�c����
��f�Q*_*�d�����
%*����^'^$tgGLW* � H^'^(I$.�;�G�G��p��3@
	�A
,��W*.PGi�� *%��d��c��a��	��
XgG�3$%L�eJ'G�)*%��* ��� 
 �yPJn8gJ�	�J*��+���b(f�QdJ$%�U=
	���lV��O^�	��
�eJ�W*-dG
�(f�+(V*�L��+��*_��(+�+a�*�*%'G�W
X���
��\�\o'^$%g���HJ��\��f������(K
��Wd���\���
+
M�U$%�o\��G��$t\��G����L�
MLUeG'�*%(K
�(c'G�Q�GLo����eG$%�W*�d������)*%��(f�J�G��a��	��
�*�dJ$_���r*�d�����
���

�Wd����f�W*�L��c��HJ�Q*.�
lc�oH^��(+����
-eJ��*���gGL�\�'QdGHG$b(¦$7�c�U*�d�����
XgG�	*���\�(fgG�Q*���
XgG�W*-�^�W*%�W*�A

\,]
	 ],`ba&c=dNe
fhg ijaZi�eQkWalc=a�m3iEg,npo:kWaZmrq�alc�f=aZi-m��ZgNi�m�eQk&t)f=e aZmra&e(c8s=t�e8f=cwfhm�d e8f.g ipq-aZmru
f�c=npm

,��W*YgG'G�G�GL���*YgG�!*�
M���J�c����dJp�=���
�k�a8')�W
�$t���W
��Wd����G'G� *%��d��c��a��	��
�\�'G�G�G��(V*�*%���G\��Q*]gG�!*��M(+�+a�*_2 *%'G�W

eJ�Kd
*©dG
M(m�c(V*�LW*%E a���(V* �WdXl+���+�c�W* *t'^��
 (fa8e)�f(c�Wd
Lo�W* gG����*©d��G� eJ��d
* �G$%���GgG� \�'^�J*�
�$�d�\�
�(f'^� g)�
�+(c���)* � "�(m�
ABkG��	�A^���T�	���M��
ME�$%�?eG$%LW*%�?�W
ML��W*Y\o'^a8a���*�dJ$3�c�r��(f�QdJ$%�8kG��E-(f�.��eGeJ��$t� �f
��Wd��8sGky�f(c����* � ,7"�2 �
iJq �yPGi � � �yi�	�*�dJ$��?k)= � iJk���	%E)\o'^��
�$%�U*%��d��f��a����W
.PGP�� � ,."�� �1��i �1�?q �²s ��= �²nGk�*�dJ$��?k)=
	tE
*%'G�W
X\?'^�J*�
�$�dJ(B
%*��3eJ��$V
�(I$�gG�W*���(c�+a�*-��A
�¥eJ��$�
M(I$�gG�W*�gG'G�Q�JLo�W*�gWd8
M���J�c����dT=jEG�G'Qd
*���HJ'G�)*�'Q�Q
M����d��c����(f�QdJ$%��kQ�
A����f�c�Ca8'G�W
�$t���Wd��C�f��*.e)�j$%�Q*%�Q*
�Wd�(GeJ��$%a`��
V
M���W
��f�;\�'G��*�
�$�d�\�
�(f'G�8g)��*7�c(c�	��*�*t'^��
-eJ�Kd
*�eJ$%LW*%�?�W
M�W*�gJ���)*��c�Q*7�M(+�+a�*.2 � "�2�
��~�?> ��> � i
�¥���¸nGny*�dJ$3>���*t')(K
�nQi���	tE��Wd���gG�W*��b(+�ca�*_� � "���
����?q ��= ��i �¥� ��PJq¡*�dJ$�>��y*t')(K
�PJq���	�A)·��
eJ'QdJ$�$%�?(K
�$%L�
#'^$%�Wd��?$���\��W*�$%LW*�d��K
M��
%*��Wd����f�Q*��Wd��Q*�
�(�'^��*�eJ'�*%L���*_$%���Wd�L?$%��(+����
�gG�W*_$%L?eJ'^�J*%�W*YgG�C
�OjeJ�U2
��
X�G'G�Z��AW��lId��!�UeJ��$�
ME)(f�
�M��dG
���HJ'J(I$7eG$tLW*%���W
��U��lV�W*MeG$�(f
��Wd��U���W*���(c�+a�*7����
-2¥HJL��G(c\�d��c���W
����W*�a %	a��Q*
(cgGL��Q* � a %	a��Q*�(fa����J�Q*���
;\?'Gara����W
M��(I$t�W*��Wd�(���p!eG$�(fa����W
F�+��*�a %�a`��*�(cgGL��Q*%E7a���(V*��oH^��\TgG�W*�a8'Q
%*
gG(m���ML�$%���W
%*`� H�*�A�2 0�HJ')(I$T��lV��pJ��a8e)�c�¸gJ����lV���G�!�op^��@M@b@
	T��
�g�lc��dG
�$%�<eJ�?$#
ME��f� ��(f�QdJ$%�¸k!�´a8'G�W
�$%�
L��J���f��a����W
��Wd�l�d��~eJ�Id
*��G$%���Gg¥�G')a��G$t�¸gG�<e)�j$%�W*%�Q*T�
lc�oO^���W
�eJ�W*�eJ��$%a8(V*TgJ�¸\�'^�J*�
�$�d�(I$%�¸gG�¸�f(c�W�



��i

� eG�j$%�W*%�;(m�J\o'^$b$t��\�
M�W*@	7eG$M'!HJ(��	�G�!���W
�gG��*_�b(c�+a�*.� � "���� � i �²P �~� � P �¡>y*�dJ$�PJ>�*%'J(K
�n-� ��	�\�'G�W
�$%�
*%��d��c��a��	��
_= � "�2 � �²P �~� � P ��q��<=
	�*�dJ$�n���eJ'QdJ$_�f�Q*_��(+�ca�*72 � �?n���	�A�R�'!d
*�����\�'G�G\��Id�'^�J*��Wd��
�c�Q*�\�'G�Q�G��(V*�*%���J\���*.eG$%LW*t�	��
M�W*�gG����*���(+�ca�*�2¥'G�W
XL�
ML3eG�Kd
*���
�a8(f��dJp�dG
M(m�c(V*%LQ*��Wd���\����f�c�!*�gG�W*���(c�+a�*-��A

	�

��� O�� 5��"C�1�='���89<7q;¥�!7S�$

7�>u;¥�:='>�; A�9¬�!
�AH;$���.91��7";�� °�«:�(¯�687";���687*��52V1	�?&7�V1	 B 7PV1	WX C17�A�;F�:>�; 5 Vw;<C1�F�ª�'A�
$�

�;F��A�

=q>
�!7®­H

�$� ;
521 # ��O$��7�² �D�r�7�h687:Cf�c5��8C�1�='�O�89<7q;¥�$���'A�

�$
�;F�^Ag

='>�;��,7�­L
���� ;¥���!
D�]7.9<� 7�A$A�7:>*A�5H;�7r��A�7��]9�;��'9L
�;F«q;�C1=*��>8='> 5H;�7r��A�7��]9�;� �q9L9<7:�(«q;<C��,7��.='>u;oA
9¬�]
�9<7��!7q;��


7�>u;�521v#U"Q*�7�²-�'9<='
�Ag7.C��

\,]�� ]�� gNq�aZmrq�avu�g i �&e
f.gNi�iEa�npaZi�e q�a�m��&c	��
 aZm

,��<
M���J�c����d¶= eJ��$%a8��
�L��J���+��a����W
�gG��a8'G�W
�$t��$ �Wd��oECeJ'QdG$T$%L�e!'^�!gQ$%� ��dGpµ�Wd���*�
M(f'^��*tE��f�W*²L��+��H��Q*
dG
�(f�+(V*%����
3a��
�%'G$%(K
M��(I$%��a��	��
YgG�W*�aZ'!
%*FgWd 
M��pj
M�`gG�`�b(f�+a �  �¸iJq<*�dJ$Fs)= *%')(B
�=jn���	%E�H^')(I$���(m�QdJ$t�`s
A
,��W*;(fa��	�J��*;gWd0�b(f�+a *%'G�W
Y���J'G�GgG��a�a`����
�$%L�dG
�(f�f(V*�L��Q* � ���µ�?> *�dJ$�s)=�*%'J(K
�P�= ��	�A),Ylc(m��
M��$beG$%L�
M��
�(f'G�
gG�W*�(ca����J�Q*�gWd��b(c�ma � �G	���
��c��$%L�dG
b(f�f(V*���
b(�'^� gG�Q*�(cg)L���*`HJL��G(c\�d��+L��W* � �G	 eJ��$��c����(+�ca ��*�
�a8')(f��*
�V$%L��Wd±���W
M� � ��= � ��
Ys�� $%�W*be
A 	�*t���)* %�
�$%������*t���W
M�QA�,���aZL�
��G'JgG�rdG
�(f�m(V*�L��`eJ'QdJ$;\���
c
M�r$%�o\��G��$t\	�!���W*�

eJ��$�
�(��	�c�c�	a����W
´$%�W*MeJ'^�J*%���J�c� gG� \o�W* 
�OjeJ�W* g)� ��'J�G\�
M(f'G�G�G��a��	��
�A�,��W* L��c�oH���*¹\�'Ga8a`���JgG��(c���W

��lV��HJ���G\o�	a����W
�gWd ��(+�+a � �c��dJ$�$bO�
b�Ga�� ��
���HJ��(c���W
��+�y
M��a�e�*ZgG�yeG$%���GgQ$%�²gG�W*`�!'W
M�W*�A-�Z���)*��c� \��Q*
g�lId��!�ZdG
M(m�c(V*%��
M(f'G�yeJ(+�f'Q
ML��8eJ��$Nd��yeG$t'^�M�W*�*%��dJ$���� \��c�Q*�*%��E.�c�W*FL	�c��H��W*��J�8eJ'!dJ$M$%��(c���W
�eJ�W*Fa`L�a8'G$%(V*%��$
�c�Q*�eG�Q$%��*��W*3dG
�(f�+(V*�L��W*CgG�	��*;�f��\o')a8a`����
M�	(¦$%��gWd0��(c�+a�E���
�gG��HG$%��(f���W
Y�f�Q*�$t��\�'G�)*�
�$�dJ(I$%��E�\����Wd��`�G'Qd
*

�$%��gWdJ(¦$�(�'^��*1��HJ��\¤�G'Q
�$%�¤\o��
ML��G'G$b(f�µ\o'^a8a��«d��!�«dG
V(c�+(V*%��
M(f'G�¹gG�W*1(+a����J��*1'!d gG�W* (fg)Lo�W*�A�5���
V
M�
a8'JgG���+(K
ML¸g
l�dG
�(f�c(#*���
b(f'G�¥gWd´��(c�+a �Wd����!'!d
*T��H^'^�J*�HGd��¸��*�
�gG'^�!\ *�d
*t\���eQ
M(��J�c�¸g
l+�?eGeJ��$%���m
�$%�¸gG����*
g�lc��dG
�$%�W*-dj
�(f�+(V*���
�(f'G��*�gG����(c�ma �Wd���\����+�c�W*�\�'^��
�$%��(f�W
M�W*.eJ�?$.�G'W
�$%�3a8L�
��G'JgG��gG�3$%��\�d���(f�JgJ�W*�gG'G�Q�JL���*�A

	�

��� /��
�j=��,7��$���,Ag
��

g; ��A�

=q>j�,7q;h­H

�$� ; 5 1v#�/4�'C
\,] \S] `ba&c=dNe
f.gNi aZi-eQkWa cha�m k���yEg iEm�a�m q�aZm��&c	��
)a�m�� c=a�m iEgSn o:kWaZm q�s=t�e
f=c�fhm?dNe
f.gNiEm qEa
u
f�c=npmrg tjq�alcwfhaZi-m �@g i-m e!k&t�f�e�m

,��8�Wd��W*�
M(f'G�T�W*�
](f\�(-gJ�8\�'Ga�eG$%���GgQ$%�8��l+(f�)�b�Id����G\o�rgWd�\���$%��\�
M��$%�U� '!d�2 g�l�dJ�T��(c�+a *�dJ$3�c��eG$%'J\��W*�*�d
*
gG�3$%L�eJ'G�)*t�U��d)p��Wd��Q*�
�(f'^��*XeJ'±*tL��W*%EJ��
�eJ��d
*XeG$%L�\�(V*�L	a����W
�*�dJ$7�c���G')a��G$t��g)���+(c���)*��Wd�lId�����(c�+a Hjd�eJ��$
�c�Q*�L��f��HJ�Q*.eJ��$%a8��
XgG��\�'G�)*�
�$�dJ(I$%�jA



��=

����eG$%���!�	��
X���8\�'Ga�eQ
M���f�W*-dG
M(f�m(V*���
M(f'G�)*�gG��*7aZ'!
%* �  	�gG�W*���(+�fa�* � ¯��o�J�c����d�k8��
Xs
	 #

 �?>8gG�W*.P.�_dQ
�(f�c(#*t��
M(f'^��*�gG�W*���(c�ma�*.2 � :U"�2�a�
�	�'^��

eG�?$�a8(V*�gG��\�'G�)*�
�$�dJ(I$%�N,�"�2Fa �TiJqr�f(c���)*�A

 �?q8gG�W*F��iZdj
�(f�+(V*%��
M(f'G��*�gG�W*���(+�fa�*-� � :U"��Xa 
 	�'G�W
�eJ��$%a8(V*�gG��\�'G�)*�
�$�dJ(I$%�N,�"��.a��1��i`�f(c����*�A

����eG$%���!�	��
X���8\�'Ga�eQ
M���f�W*-dG
M(f�m(V*���
M(f'G�)*�gG��*7(ca����J�W* � � 	�gG�W*.��(+�ca�* #

 >8gG�W*��?qUdQ
�(f�c(#*t��
M(f'^��*�gG�W*���(c�ma�*.2 � :U"�2�( 
 	�'^��

eJ��$�a`(V*�gG��\�'G�)*�
�$�dJ(I$%�N,�"�2F( �TPGi`�f(c���)*�A

 =�gG�W*�s�dj
�(f�+(V*%��
M(f'G��*�gG�W*���(+�fa�*-� � :U"��X( 
�	�'G�W
�eJ��$ba8(�*�gG��\�'^�J*�
�$�dJ(¦$%�N,."��.( �1�?qr�f(c�	�J*�A

5��W*�gG'G�G�JL��W*�eJ�?$�aZ��
V
M���W
�gG�;eJ����*%��$]�Wd��r�c�W*Y\�'G�G�G��(V*�*%���G\o�W*�$%��\�'G�)*�
�$�d�(K
M�W*_HJL��G(c\�d��cL��Q*_eJ��$��c�U
M��pQ
M�
g�lId�� ��(+�ca e���$%a8��
 g�lc��$�
M(f\�d��c��$¤*��W*¥(ca����J�Q*¥��
¥*t'^�¹
M��pQ
M�¶gG�¶�M��&�'G�©eJ�Id-*¬�	���b(c\���\��¶�Wd��¹gG�Q*
\�'G�Q�!�	(V*�*t�	�J\o�W*3e���$%\o��eQ
�(I�J�+�Q*�A
5N�Q*FgG��$%�G(c��$%�W*;\o')�f�+����
�e)�Bd
*;��d 
M��pj
M�`��
NgGL	�f(IHJ$%��d�� a��Q*�*��?�J�`�Wd�(7�J�
�Id�(��W*�
£eJ�W*¹\o')a�eJ�+L�a����W
M��(I$%�jA :Z� �b(f�+a 2 ���Q�����!gQ$%� gG'G�G\ eG$%'Q�J���J�c��a��	��
µdJ�G� a`��(f�+�c��dJ$��
\�'G�)*�
�$�d�\�
�(�'^�´gG�~\�'G�G�G��(V*�*%���G\��Q*¡\	�!��(¥��l+L��c��H�� eQd�(V*��Wd��~�Vl+(ca8eJ'^$�
M�?�W
���l+�Q*�
TeJ�W*�gG�«*t� �f(+a�(K
M��$��
��eGeJ'G$#
M�?$�gG����lc(m�G��'G$%a���
b(�'^�T�8��lcL��c�oH^��E-a8��(V*�L?�J�	�c��a����W
]gG�Z�c�8�Kd�(.����(f$%�8a`���G(feQd��+�?$3g�lId��G�r�M��&�'G�T�Wd
(
�M�W*�*%�U*t�	��* � /1��O!��$ � /�'^$%�?�G'JEQPJqGqQP�	�A

6. Implication pour l’enseignement et conclusion 
5��W*�$%LW*�d��K
M��
%*_'G�W
�L�
ML�'Q�Q
M�?�Wd
*����8eG$%'GeJ'±*t���W
X�f�U\o'^��*bd��K
M��
�(f'G��gG�U��(+�+a�*�gG�;\	�G(ca`(c�;�UgG�W*�L��c��H��W*.
M'!dj

��� �c��dJ$¹eJ'±*t�	��
¹gG��* �Wd��!*�
�(f'G��* � H^'^(¦$©�;�G�J�op^� � 	©����(V*%���W
¢�W*�*t�	��
�(c�	�f�c�Wa����W
¢��eGeJ����� gG�Q*
�G'Q
�(f'G�)*�\o'^�!\���eQ
Vd����f�+�Q*�A R�'!d
* ��lc�oH^'^��* eJ�W* ���QHJ(�*t���JL gG� �Wd��W*�
M(f'G��* a`��
+
M����
 �?� �t��d g)�Q*
��eGeJ�f(+\o��
b(�'^��*;�Wd�a�L�$%(c�Wd��W*%E�gG�Q*U��')(V*UeJ�QO�*%(c\�'J b\��G(ca`(c�Qd��W*%E�gG�W*�a�L�\o�	�G(V*%a��Q*�gG��\	�G(ca`(c�T'^$b�J�?�G(f�Wd
�oE
��
M\QA��WdJ(-��')��
�L?�J�	���	a����W
�eJ��$�
�(��rgJ�W*Y�Wd��Q*�
M(f'G�)*Y�Wd��`��lV'G��$%���!\�'^��
�$%��eJ'!dJ$V
M����
�gG���J*3��lc����*%��(f�)�!�	a����W

gG���f��\��G(+a`(c�QA�,YlcL��Wd�(IH����c���J\������W
�$%�3�f�Q*�\o��eJ��\�(K
MLQ*��3$%L�eJ'G�GgQ$t����gG�W*��Wd��W*�
�(f'^��*���
��f��\�')a�eG$tL	�!���)*%(f'��
\�'G�G\��?eQ
Vd��	�f�c��gG�<�c��\��G(ca`(c�<��g
l+��(+�c�c��dJ$�*�L�
ML $%L��+dG
ML�� � RZdJ$M$%���Q�J�?$�� � �X(c\�³J��$%(f�G�JEr�?>��js�	�A_�3d�\�d��
���I�J'G$�(B
��Ga`� � ��'JgQ�G�?$%E��?>��js�	���lVL�
M��(K
�$%���WdJ(V*�eJ'QdJ$�$ML�eJ'^�!gQ$%�¸��dGp��Wd±�W*�
b(f'G�)*�eJ'±*tL��Q*�A�R`'Qd
*��G'Qd
*
*%'Ga8a��!*�(m��
ML�$%�W*�*tLW*T�0gGL�
M��\�
M��$��f�¡
�$t��\��<gG�<��lIdG
b(f�c(#*���
�(f'^� gG�Q*���(+�+a�*T��� \��G��$%\��!�	��
���$t��eJL�$%��$����^*
\�'G�Q�!�	(V*�*t�	�J\o�W*3eG$tL!*t���W
M�W*FgG���)*��c�Q*���(+�+a�*;��
Y\����f�+�Q*�d)
�(f�c(#*tL��Q*3eJ�?$��+��*;L��+��H^�W*�A):8�!�re���$�
�(fa8eJ'G$#
M����
M�
gG�W*;\o'^�j�J�	(V*�*��	�!\��W*;�?eGeJ��$%��(V*�*%���W
FgG���J*U�c�W*F$%L�eJ'G�)*%�Q*��W*�
3ej$%LW*t���W
M��gG���J*;�+�Q*;��(+�fa�*�AJR`'Qd
*�eJ'QdGHJ'G�)*
gG'G�G\;g^(I$t����HJ��\�\o'^�G��(c�	�J\o�U�Wd����c�C$t�	�c��
M(f'G���	��
�$%�U�f����(+�ca¹��
��c�U��')�!\�
b(�'^�G�!�	a����W
�gG�W*�L��+��H^�!*��f'G$�*�g)�Q*
$%L�eJ'G�)*t�W*���dJp��Wd���*�
M(f'^�J*��!*�
.��'G$�
M��eQdJ(+*%�Wd��;\���$�
M��(f�G�Q*�\�'G�Q�!�	(V*�*t�	�J\o�W*.dG
b(f�f(V*�L��Q*N*t'^��
�gG�W*�(fa`�?�J�!*�gG�Q*
�b(f�+a�*;gG'G�W
Y�f�Q*FL��+��H^�!*F�
l+'G�W
�eQd�g^(+*MeJ'±*t��$���dG
�$%��a����W
�A�@b�����²�W*�
�eG$t'!�^���J�c�	a����W
NgG�`a %�a��reJ'QdJ$��f�Q*
��dG
�$%��*�\�'G�Q�!��(#*�*t���G\��W*_*�dJeGeJ'^$�
MLo�W*%EG���f�c�Q*%EGeJ��$�gG�W*.aZ'!
M*�gG����*��f�Q*-
M��pj
M�W*�gG�W*.��(+�ca�*�A
,��W*@A��%���  �[��
²'^��
�eJ��$%a8(V*�g�lc���G���mO�*���$`��(f�J��a`����
8�c�W*8$%L�eJ'G�)*t�!*�gG��*�L��c��HJ�W*���
ZgG��gG(+*�\��?$b�J��$`���^*
\�'G�Q�!�	(V*�*t�	�J\o�W*Y�Wd�(�*?l+(f�W
ML��G$t�	(c���W
]�r���Z$tL�eJ'^�J*��8��
�\o�	�f�c�Q*Y�Wd�(��
l+�?eGeJ'^$�
M�?(f���W
�$b(c�	�T��d $%��(V*%'G�G�G��a����W
�A
SQdJ$¥\���
c
M� �J��*%�¶�G'Qd
*¥��H^'^��* eQd eG$%L�\�(V*%��$¥�c��dJ$¥'G$%(I�J(m�J�£eG$%'!�^���J�c�¹��
 \�'G�)*�
M��
M��$¥�Wd�lIdJ�G�£eJ��$�

(+a8eJ'G$#
M�?�W
M�<eG$M'!H^���G��(K
�gG�W*T��(+�+a�*tECeJ'QdJ$��f�<eJ�KdJeJ��$�
�gG��*yaZ'!
%*TgG�<����dJ$T\�'Gara����W
M��(I$t�QA35�lc�W*�
8dJ�J�
\�'G�GgG(K
M(f'^��(fareJ'G$�
M����
M�Ce!'!dJ$��Wd����f��dJ$��J��
VdJ$%�3��'Qd`2¬��(K
-dJ�!�U(f�G�b�Id
���G\o�QAQ@%����*�
.$t�	aZ��$%�Wd����J�c�U�Wd��U�c�Q*
(cgGL��Q*�gWd¹��(+�ca eQd�(V*�*%����
²L��J���+��a����W
�%�
�$t� $%L�dG
�(f�+(V*t�o�J�c�Q* eJ�?$��c�Q*0L��c�oH^�W*0\���$¡gG�	��*��c�¥\��Q*�g
lId��J�
dG
�(f�+(V*%��
b(f'G�0\�'QdJ$%���W
M�TgG�y��(+�ca�*�gG� \��G(fa`(c��E�eJ��$���p^�	a�e)���y�Wd����Gg<�c�y�M(+�+a gGL	�M(m�c��*t����*UeJ'QdGHJ'J(I$ %�
�$%�
(f�W
M��$M$%'^a�eQd�E±�c�3
M��pQ
M�;�W*�
-�J(c���`a8')(f��*���\�\��W*�*%(I���c�U�U��lV��eGeG$%�?�G���W
��Wd�(�gG')(K
X$%L�dQ
�(f�c(#*��?$_�c�W*_(cgGL��Q*��Wd.lc(m���
eQd0\��?eQ
M��$�A),YlIdG
�(m�f(V*���
M(f'G� gG�W*F�b(+�ca�*FgG'G�W
Y�f�Z
M��pQ
M�`��*�
YgG�8�G��
VdJ$%�8e)�BdG
��W
_$%�o\�'^�J*�
�$�dJ(B
M�`�reJ�?$�a8(V*F��d�p
L��f��HJ�Q*�gG��\�'G�)*�
�$�dJ(I$%�3eJ�Kd�*�gG���m(c���)*��Wd��C�c�W*���dG
�$%�W*%EJ��
�gG�W*��f(+����*.eJ�Kd
*.eJ�?$�
b(¦�J�	��
%*�A
R�'±*²$%LW*�d��K
M��
%*�aZ'^��
�$%���W
²�Wd�lc(m���Q*�
TeG$tL	��L?$%���J�+� �Wd��«�f�¥\�')a8a����W
M��(I$%� gWd¶�b(c�+a ��gG'GeQ
M��dJ� *�
�O!�V�
$%��\o'^�J*�
�$�dJ(K
ME�\Ql+��*�
M b�� MgQ(I$%�T�Wd�l+(+�_�J� *%�T�m(ca`(K
M��eJ�Q*���dJ�!�¡*%(careJ�c�ygG�Q*t\�$%(IeQ
b(�'^�0gG�T\��y�Wd�(���eGe��?$%���m
;�
��lVL�\�$t�	��A^,��8�+���j�J���J�8g)�8\���
V
M��$%�o\�'G�)*�
�$�d�\�
�(�'^�T��eGeJ�?$%��(#*�*t���W
]��d<*t��(m�²g�lId��Ta��!*�*%�����ra8(IpQ
t�ZHJ(V*�d��	� 0
HJ�?$t�^���_�Q*�
YeJ�Kd
*;�b�o\	(c�c�	a����W
F�W*�*%(+a�(+�cL���
YeJ'±*�*%��gG��gG'G�G\`eJ�Id-*CgG��\	�J���!\���g�l %�
�$%��(fa�eJ�+(c�Wd�LygG���J*3d
�

�$%���J*%����$�
YdJ�K
ML�$%(f��dJ$�A
,��W*�\�$%L���
M��dJ$�*�gG�y��(c�+a�*�gG�y\��G(ca`(c�y'G�W
CgG'^�!\r
�'QdQ
F(m��
ML�$A%�
C�y\?'Gara����W
M�?$U�c��dJ$
(+a����J� � �QO!eJ'!
��!�W*%�²gWd gG'!dG�J�c� \�'JgG���J��	tENa8��(V*�L��J���c�	a����W
��TeG$%'^e!'±*t��$UdJ� \�')a8a��	��
M��(I$%� gG���)*;d
�



�?k

*�
VO!�c� $%�o\�'^�J*�
�$�dJ(B
ME \��?$�
M�W*µeJ�Kd
*£gG(+���b(c\�(+�c� g�l ��\�\��Q*£eJ'!dJ$µ��lcL��+��H^��E a���(#*´eJ'!
M����
�(f���+�c��a��	��
�e)�Kd�*
dG
�(f�+(V*%���J�c�QA
�Z����*�*��F
M��p^'^�!')a8(c�UgG�Q*_a��Q*�*t���J�Q*���d�g^(�'^HJ(V*�d±�	��E±�����Qd�(f�G'Q
 � �?>GsGsJ	�gQ(#*�
b(f�j�Qd��U�c�!*�\�'QdJ$�*����Q$%�?�)(V*�
�$tLW*%E
�c�Q*3��(+�ca�*YeJ'QdJ$N���!*t�Wd����#*F�+��eG$%'J\��W*YgG(fgG��\�
�(f�Wd±�8�W*�
]�����M��\�
Vd�L�eJ��$Y\����Kd�(��Wd�(.���	(B
��c�`gG'J\�d�aZ�	��
ME-��
_�c�Q*
�b(f�+a�*YgG'G�W
��c��a8�Q*�*����J�;eJ��$%a`��
��f��\�'G��*�
�$�d�\�
�(f'^��g�l�d�� *%��H^'^(I$ � ��
��G'G�y*t�C
�$%���J*%a`(V*�*%(f')� 	����T��HJ����e���$
\����Kd�(��Wd�(���eGeG$%���!g�A!,���*��b(+�ca�*Y*%\�(c���W
M(m�M(+�Wd��Q*]gG'^��
��f�Q*��$�Q
V$%�W*Y*%'G�W
�gG�U����\���
ML��J'Q$b(f��(f�W
M�?$�a�L�gG(c��(I$�����

���o�Wd�(f�G'Q
]gG�Zej$%L�\�(+*t��$Y�Wd��r\o�	�Bd�(X�Wd�(
$%��&o')(K
��G��eJ��dG
]�	d�lc��\�\���eQ
M�?$3'QdT$%� �t��
M��$��c�ra8�Q*�*t���J�QAJ@��.*t�	a����V�
�Wd��`�f�8$�(c\��J��*�*%�`gG��*�a8'JgG�	�c(K
MLW*Fg�lc(m��
M��$%��\�
�(f'^�²���W
�$%�`�c�`��(f�+a ��
Y�VlV�?eGeG$%���J���W
�*t'^(B
�eG�Kd�*�\�'Ga�eJ�c�op�����

�Wd����f�y����(K
F�Wd��y�c���!��
VdJ$%�r�¬'!d�2¢gG�W*;\�'Ga8a��	��
M��(I$��W*;(m�G�M��d�� *�dJ$;��l�dG
M(f�+(V*%��
b(f'G��gJ��\�'G�G�G��(V*�*%���G\��Q*�A
5���$�
M�W*X��lc(+a����J�3eJL�gG���J'G�J(f�Wd����N
M���GgJ���G\����U*?lcL�\�$t�!*t��$_*�dJ$��f�3$%L���L�$t�	��
 � �����Wd�(f�G'Q
�E.�?>G>GsGE^e�AV�G�?>�	-a���(�*
(+��eJ��dG
rO ��H^')(I$`�G$ ��\��<��d�\�'Gara����W
M��(I$t��E���� eJ��$�
�(+\�d��f(+�?$`$%��\o'^�J*�
�$�dJ(K
MENdJ�!�<��$�
�(+\�d��c��
�(f'G�¥���W
�$t���f�Q*
'Q�O�%��
%*8�Wd�(�\�'G��*�
�(B
Vd����W
���l+(+a����J��E���
;���!*Z\�'G�G�G��(V*�*%���G\��W*ZgG�¡�c� \��G(fa`(c� �WdXl+(c�#*�*t'^��
8*�dJeGeJ'�*%LW*�����(m$��
L�a8��$b�J�?$�AQ,�lc��eGeG$%���G����
���gG'^�!\��+��*�L��cL	a����W
%*]�Wd�(
eJ��$%a���
V
M����
��f�8\�'G�)*�
�$�d�\�
�(f'G��g�lId�� *t�oH^')(I$%E
\�'Ga8a��
gG����*��f�Q*���(c�fa�*�gWdr
�$M'G(#*%(c��a��3�G(IH��W��d�A
,��W*T�b(c�+a�*T\�'QdJ$�
%*T\�'Ga8a��¸\���dJp��Wd
�¸�G'Qd
*T��HJ'G�)*Ta�(#*²���D(�d)H!$%�<eJ��dJHJ���W
T*t��$bHJ(I$Tg�lc��dJpJ(+�c(+��(I$��Q*
eJL�gG���J'G�G(f�Wd��Q*Y��
,%�
�$%�UdQ
�(f�f(V*�LW*F�	�T\o'!dJ$�*�eJ�?$3�Vlc����*%��(f�)�!�	��
��?�y�c(+��d���
�eJ�f��\��8g�l�d��G���op!eJL�$%(c�	�!\��U
�$b'Ge
\�'�!Q
M��d
*t��E-
�$b'Ge<�f'G�Q�Qd��T'Qd�
�$M'Ge¸\��!��$%�QA-@M�7O �y�+(c��d�g)��eJ����*%�?$��Wd��y�c�T\�'Gara����W
M��(I$t�ygWd1�b(f�ca *t��$%�
$%���!gWd (f�J��d�gG(I���c����
�$%��a�e)�c��\�LUeJ�?$�\����Wd±����l �	�J*%��(f�)�!���W
�*%'QdJ�G��(K
M��g^(I$��QAG@%�
��dJ$t�����f'^$�*3�c��\��G'J(�p����W
�$%�
dJ� \�'Gara����W
M��(I$t� ��pQ
M��a�eJ'G$%���!L g)� �G��
VdJ$%� 2 'Qd � �Wd�(~�
lc��dJ$%�©eJ�Q*£�c� a %	a�� ���b�M��
£*�dJ$
��lV��eGeG$%����
�(#*�*%�����QA

7. Références
��R��U��2�S)·�R ·rA�2�A � �;�7/0��¯-2Y@�:�S£·8A���A � �?>G>Gn�	�A�� ���f'Q°Z ta���e£a���
��G'Jgµ'G��$%��eG$%�W*t���W
M(m�G�

\�'G�G�G(K
M(�H^�y*�
�$�d�\�
VdJ$%���J�W*t��g 'G� $%�W*MeJ'^�!gG�	��
%*�l��G��$b$t��
b(IH���d
*%(m�G�0*�\	(c���G\o�`\�'G�W
M����
�A��$���)�H���G���PA
����
����$� � � ��� � � �%���
�����$���
� �G�#��?�E!H^'^�VAjnGqGEG��� �jEGeGe
A�>)=�nG b>GkG>�A

��R��U��2�S)·�R ·rAQ2�ABE�2Y��R��U,.�1��A2� 5�· � ·;¯NSJ·8ST¯NA � PJqGq-��	�AG¯.�G�;$%'^����'^��(fgJ����
M(f'G�G���
�G��
V°Z'^$M³�*
(f�¶�c���J'G$%��
�'G$�O£(f�J�Wd�(m$bO �c����$%�G(f�G�¹���Ggµ³)�!'!°8����gQ����'^�²��HJ')�BdG
b(f'G� �	aZ')�Q�¹*���HJ���W
��µ�G$%�og)�
*�
Vd�gG�?�W
%*�A � � �%���
�����I�G�$��� � ���)��EWHJ'G�VA��G=jE^���7iJEGeGe
AWi.�?qj #iGP�=JA

�8SJ¯7·3,�"
@���AB #��A � �?>��j>
	�A��3d���� � *
	�*%����*�eJ'QdJ$3�?(fgG�Q*Yg^(cgG��\�
�(��Wd��!* $U@%�y�8A +U(f'G$%gG���GE
��AB #,YAG/1��$�
�(f�!�	�Jg
� 5�A~SJ'Qd�\��G'G� � ��g)*@	%E 	���
��G� �
��
 �G�����
�
� �2¶��$��
 �����)� � � ������� �)� � � � ��� A$�)�  � �����)�

�������� ��� A��¬¶��$��
/�
�F�#��� �$�G�¬¶��$��
�A
��\�
M��*;gG�W*��G�
	���
��7��'!dJ$��GLo�!*F@b�W
M��$M�G��
M(f'G�G���c�!*�*�dJ$;��lI�]gWd�\���
M(f')�
SJ\�(f���W
M(m��(c�Wd
� � 5_�G��a8')�G(Ip�E_PGiJ �PJk �%���QHJ(c��$ �?>��j>�	�A-�X��$�(c*%E7:U" �8(fgJ��\�
M(f�Wd�� gG�W*;�8(V*%\�(fe)�c(m�J�Q*tE
:��G(�H��?$�*%(K
MLN�X��$%(V*�sGE^eGe
A�i.�? �i�=GA

�3:�/�·NR�¯��oAJ� /¸�32Y@��</¬A � �?>����
	�A 	6O �$���G� MI
�� �
��
�A����� B
	A	�X��$b(V*%E�R`��
��G����A
�Y�C�;�;�7,.���¤�8A � �?>G>QP�	�A �¬'^$M³G(m�j�`a���a8'G$tO�A � � �����
����EQHJ'G�VAWP�=G=jEGeGe
AQ=G=jkG �=G=j>JA
�Y�C�;�;�7,.���¤�8A � �?>G>��
	�A � �� �$�� ��� ��)��M�A��Y'�*�
�'G�GEW/1� #��U�c�mOG�����!gU�;��\�'G��A
�F·F�FR��72 +rA_/¥A � �?>��js�	�A�¯.�G�<$%'G�f�¸'G���	�f�J'G$b(K
��GaT*y(f� 
M�o��\��G(f�G�¥eG$%'!�J���	a *%'J��HJ(f�G�
A��$���)�H���G����A

´ �
�� Q�����G���I�G�$��� �����)��EQHJ'G�VAQkQiJEQ���_kGEGeGe
A^=
�?nG �=
��i�A
57,_�32Y� ��Ar/¬A � ����@ � @%· �8A � �?>G>-��	�Ar�Ud��?� \�'JgQ(m�j� 
��!��'^$�O ���Gg©�ogWd�\���
M(f'^��A��I�G�$��� � �%�)���G�

O�
�M � �
������?�Mj����� �%� �FE!H^')�VAjnGE^���_nGE^eGe
A
��iJ>Q �P.�?q�A
�;:�@%¯µ2�A � ¯-2��_� +3:�SJ¯ ��A�"�A � �?>G>���	�A-,�����$b�G(f�J�~(f�~*%\�(c�	�!\�� 0¬�V$%'^a �J���J��HJ(f'QdJ$�(c*%a 
M'Q°8��$tg)*

*%'J\�(f���.\�'G��*�
�$�d�\�
�(IHJ(V*%a ���Gg��^�oO!')�!g�A)@%�`��A���AG"
$%�Q*%��$ �©��A +8A�¯�'!�J(f� � �]g)*
	%E F � ����� ��� � �%�)���G�
���$��� �)�$���/�PA � � �����
�����I�G�$��� � �%�)� � �X��$#
�·��G�O	�AQ�8'Q$%g�$%��\���
ME)���KdJ°Z��$��;\���gG��a`(c\C�
dJ�J�+(V*%�G��$�*tE
eGe
AjnG �P�=GA



�?s

�;: � �C, 2�A � �?>G>)=
	�A � �� Q���)
��#
J� � �����$
 ��� �G�� �G���
���,���H?'�#
O�*����
6
��� Q���G� �2¶��$��
 �
� �[�$��� ��� � ��
 
 ��?@��

��� �#� ���%���
���$� ��
	A	�F��$b�!E!�X��
M��$-,����j�
A

"�·32F¯X/1��R �oAN�oA � ���;¯�¯�@ R`· 2�A � �?>G>Gq�	�A_� eG$%��\�
�(f\����;���Gg¥(m�J��p!eJ�	��*%(IH�� *t��
�'^��HJ(cgG��'Q
M��eJ��g
gG��a8'G��*�
�$%��
�(f'G�)*�A
�$���)� ���G�I�PA·´ �
�O �%���G� �I�G�$��� �����)��EWHJ'G�VAjkGsGE^���N=jEGeGe
A�iGPJqG �iGP.��A

���;5�·F�Y@���ABEC�F· �F:�@�,.,�·3R /¬A � �
2�� � ·8S)¯ ��A � �?>G>Qi�	�AN,���*y$t��eG$%LW*t�	��
M��
�(f'G�)*�*beJ��
b(f���c�Q*²g)�
\�'G�G\��?eQ
%*_*%\�(f���W
M(f��(c�Wd±�W* #Q(f�QHJ���W
M��(I$t����
XgQ(�H^��$�*%(K
MLjA � � ���$
 � �G������E^���N=jE^eGe
A
�G�? �PGi�A

���;5�·F��SQ�XR �oA^�oA��¢/�·U·32��~�oA��µA � �?>G>Gs�	�AJ5_�G��a8(V*�
�$bO�5�')a8�W*��;�+(IH���� � ')�Bd�a��y�Q#^����*�
�$%��\�
�'^�
SGeJ��\�(f���
@�*�*�d��y� �jE
�857�8 V2�·3/¥A �$���$�H���G� �PA ´ �
�� �%� �G� �I�G�$��� � �%�)��E�H^'^� A)sQiJE
� �C=jE�eGe
AJkGqGsG 
kGq��JA

���;5 �F:�@VR�·U¯ +8A � �?>GsGs�	�A F  ��?@� �
� ��������?@��?'�%��R�S ���G� MI
�� 
��� Q�����%��?'�¬¶��$� �G�1A�� �  Z���� ����� � ���)�
�G� ���
� � �¬¶��$�!A	�X��$b(c*%EQ��:;"�A

��·3, � /¥A � �?>G>Qi�	�A 	6O �  ��?@� �
� ����
U
8� ?I�
��
 R�SI�$�����$� �
� 
 �� �%������?'�2¶��$� �
�L�	O �  ��?@�/A��*>)�GA��X��$b(+*tE
R���
��G����A

�;@�� �~2��£��A��8AKE��U:;�F·C@�S`RTA)"�ABE-576U2Y@�SJ¯.@b��R �TABE�/15�SQ6���R����8AKE�/<���C��2�68·�"�"���2µ/¥A'�
2F·rSQ����,7,.��� ��A � �?>G>-��	�AµR8'W
M�� +
M��³G(f�Q� �+d��!\�
M(+'G�)* ���Gg 
M�o\��G�G(c�Wd��W*�A �$���)� ���G� �PA
�I�G�$��� � �%�)���G��O�
�M@� �
������?�M�EQHJ'G�VA��jnGE^���7PJE^eGe
A�PGiJqQ �PGi)=JA

,�� � ��2F¯ � ��A_¯_A � /�5 +;�32 � ��� ��A.��A.��A � �?>j>-��	�A7� \�'G�)*�
�$�d�\�
�(IHJ(V*�
Z��eGeG$M')�o\��<
�' ������$%�G(f�G�
A
�I�G�$��� � �%�)� �#�·´ �
�� Q��
O�*��M�EQHJ'J�VAWP �jEG����iJE^eGe
A�>G>G ��?qQP�A

,.� ��@%·3:U2Y@�Sµ,YA � PJqGqGq�	�A@´��)�
����� � �%�)� �
� 
�������
 F � �����H�
�
�D�
�1�
�����
� �
� ��� �)� �G����� ��
 � �����)� ���$�


�G� A%A$������� ����
 
�������� � �%�)�$
 �
� ����� �
� � � �
� �
�$� �� ���� � �G��� � ��� ���������H?@� �
� � M �����GAT¯.�G�Q*%� g)�
gG'J\�
#'^$%��
�EQ:��G(�H^��$�*%(K
MLN,.d�a`(c��$t�N,7O!')��P
A

,.�¸/1�32�4�5768��,¸�oAB #"�A � �?>G>G>�	�AW/1'JgG���f�+(f�G� *�
Vd�gG�?�W
�lV*_\o'^�G�G(K
M(IH��U�o\�
b(IHJ(K
�O�gWdJ$%(m�j�r
��!�C$%�Q*t')�KdG
�(f'G��')�
eG$%'Q�J�f��a�*`�J�W*t��g~'G�1��pGe���$%(ma����W
M��������\�
%*�(f�~\��G��a�(+\������ogWd�\���
M(f'^��A7@b�1��A7,��o��\��D� �8A�5�A
�X��d��+*���� � �]g)*
	%E,O�� �
�
� �%���G���0�)� � ��� � � �%���
�����I�G�$��� � �%�)��A	��'G$%g�$%��\���
ME!���KdG°Z��$%EGeGe
A#�?>)=j �PJqG>)A

/1� ���72 2�Ar�FA � /�·F2��XR`· 2�A � PJqGqQP�	�A`�;(fg)*1
�'©\o'^a�eQdG
M�?$% #�J��*%��g©aUd��K
M(+a���gG(c� �c����$%�G(f�G�
A
	����$�H�G�#��?&�$��� F �$
O���8�$�
� �%�)��E!H^'^� A���PJEG���U�?EGeGe
A��?qGsG ��G��>�A

/<��,��.��2�E��8ABEU6��8S
SQ�]E�S
ABEU�%��SQ��:;,7���]E8·rABE�SG576	��R�EZ@�A � 6;�72F5
�.�,+UEU/¥A � PJqGqQi�	�A�¯.�G�
(f�W
M��$t��\�
M(�H^�~���GgµaUd��K
b(� �eG$%'Q
M���G'G�G(+*�
²��(m�ca�#U� �QOGeJ��$%a8'^HJ(c�~'G�«� � ��A�@b�¥/¥A32F��dG
M��$��J��$b�
� �]g�A 	%E �"� �#���O� �G���� ���� �j´��� '�I�G������?�� F ´ �b´�
�������A�¯-�G�8R`��
��!��$%�c�	�!g)*%E_¯.�G(f$%g�@M�W
M��$b�!��
M(f'^�!�W�
5�'^�G���?$%���G\��N��(f�!g^�!'!H^�	�!E^eGe
A
�?>GnG �PJqGn�A

R�· � �C� ��A_��A � �?>���i 	�A_��eGe)�f(c\���
�(f'G�¥')����gWH����G\o�W* (f�¥�f����$%�G(f�G�~
��G��'G$�O¬���Gg 
��G�<eG�G(c�f'�*%'GeG�QO¬'±�
*%\�(c���G\���
M'�
��G� (fareG$t'!H^�	a����W
�'G�;\��G��a`(V*�
�$tO�
M���o\	�G(f�G�
A �$���)� ���G�E�PA ´ �
�� Q�����G� � �G�$��� �����)��E
HJ'J�VAQk-�?EG����sGE^eGe
A�kGqGsG bk-��P�A

R�· � �C� �oA7��A � �?>G>Gq�	�A�5�'^�!\���eQ
8aZ��eGe)(f�G�;#N� d
*%���#d��N
M'G'G����'G$y*%\�(c���G\��0��gWd±\���
M(f'^��A �$���)�H���G�,�PA
����
����$� � � ��� � � �%���
�����$���
� �G�#��?�E!H^'^�VA�PJsGEG���U�?qGEGeGe
A�>QnGsG b>QiJ>�A

R�:U2�2��.R����72�R S
A)5�AG� ��@%5]����2Y@VR +´/¬A � �?>��js�	�AJ5�'G�G\���eQ
��f���?$��G(f�G��HJ��$�*�d
*�eG$%'!�J���	a *%')�IHJ(f�G�;#
@�*

��G��$t����g^(f���b��$t�	�!\��
$ �$���$�H���G� �PA�´ �
�� �%���G���I�G�$��� � �#�)��EQHJ'G�VAjkQiJE^���_kGE^eGe
AQ=jq��j %=
�?q)A

����@ � @%· �8A � �?>��jk�	�A�� ��� � ����� ��������
 ��� � � �����)�

�� S �G���G�������G����? �[�$�������
� ��A.·3pJ��'G$%gGE�:;� #�·�pJ��'^$%g
:��G(�H��?$�*%(K
�O���$%�W*�*�A

�
�7���Z�;�´��A � PJqGq)=
	�A F � A�� �$���
��� �
��
���� ��� � �%�)�$
���� ��� � �%����� >����0� �=�)O �� ��?@� �,O �)��A����  ��
�0� �G�� �%�B
��$�
�)O �
�
� �%� ���#������?I�G��������� �,O �)�Q�[�$���������$� ��A�¯��!�W*%��gG��gG'J\�
#'Q$%��
#E!:��G(IHJ��$�*%(B
MLN,.d�a�(+�?$%�N,7O!')��P
A

�
�7���Z�;� ��A/� ,.� / �C2�4]5�6Z�3,£��AB #"�A � PJqGqGnG��	�A-@b�G����d����J\��²'^�3
��!�y$%���f��
M(f'G�)*��J��
V°8���?�<eJ(+\�
VdJ$%�
���!g¢
M��pj
1'G�¸\��G��a`(c\������ogWd�\���
M(f'^� �b(+�fa�*¥'G� \�'G�G\���eQ
Vd����²\��G���Q���QA`@b�¶��Ar�;$%�G��� � �]g�	%E



� �

O����$���K�O�G����?I
 �PAL� �
� � �*>�� � � � ���.S � ��  0����µ�
 � �
�$��� � 2��ogG'!HJ� ��(c\��oE3P�=j bn-� �3dJ�Qd
*�
ZPJqGqQP�	�A
, ��d)�J� ���	�J�oE!:��G(IH���$�*%(K
�O8'J�±, �bd)�J� �����J�N��$%�W*�*tE^eGe
A�PJqQiG �P-�G��A

�
�7���Z�;� ��A � ,.� /1�32�4]5�6Z�C, ��AB #"�A � PJqGqGnW�G	�A�6UOjeJ��$%�b(f�+a #C:8�£'QdG
�(m��gG�~$%��\��G��$t\	�!�¥�W�
gG(fgG��\�
M(f�Wd��¤gJ�¤�c�¤\��G(+a�(c�QA�@b�¹5�AU�Z�W*%a8'Qd��c(m��*tEr��AU/1��$%�Wd���
 � ��AU�F'QdJ�G(f�J����d � �]g)*
	tE
���
� ��� �)�$�
�� 0��� ��
 F � A$�)�  � � �2¶��$��
'�����)�Q�)O S �$��� ��� � �#
H
 ��?@� � �� �G����A��;\�
M�W*�gG�8�f�`\o'^�G�ML�$%���G\��
��@b�36 � S�
�$%�W*��^'!dJ$M�JE-��=j ��?s���H!$�(f�GPJqGqGn�	�A��X��$%(+*%EG�;¯.@��7"²��
-@ RZ2���EGeGe�AG=�iJsQ �=G=jq�A

�
�7���Z�;�«��A
�¶,.�</1�32�4]5�6Z�C, ��AB #"�A � PJqGq)=j��	�A�"�(+�ca�*���
XaUd��K
b(ca�L�g^(c�W*�gG����*���lV���)*%��(f�J�J�	a����W
XgG�
�c��\��G(+a8(c�QA � � ���$
 � �G������E±*t'!dJa8(V*�A

�
�7���Z�;�«��A��¶,.�¸/1�32�4�5768��,¸�oAB #"�A � PJqGq)=���	�AW"X��\�
�'G$�*�@b�G���Id��	�!\�(m�G�8
��G�8SQ
Vd�gG���W
%*�l-5��G')(f\o�!*�')�
SJ\�(f���W
M(m��(c\�/1'QHJ(c�Q*�A3@b������� � �G')aQ	 ����� � �G'Ga�	 � �]g)*�A 	%E������������������ L�� ���*���PN�AU=����
5�'^�G���?$%���G\�����SQ��23� � �7dJ$t'^eJ���?�<SJ\�(f���G\�����gWd�\o��
b(�'^�y2F�W*t����$%\�� ��*�*t')\�(f��
b(f'G��	 � �F��$%\����f'G�G�oE
P ���3dJ�Qd�*�
�0¬��SJ��eW
M��a��J��$YPJqGq)=
	�A	����� � �f(c��d0gG�reGdG�J�+(c\���
M(f'G��	%E
����� � �Wd�(X�reQdJ�J�+(cL�E-eJ��$
��p^�	a8eJ�c�U@VR�2N� 'Qd�R`��
��G����'!d�:��G(IH���$�*%(K
�O�')�-�F��$%\����V'G�G���-$t�W*�*@	%E�eGe
A������� ������8A � ���U��l+��(
eJ�W*�57� gG����l��FSQ�72F�¤\��J��(;a8')(�E±(f�
��*�
X\��G��(;a��!*XeJ��$����W
%*��Wd�(��!�o�J(B
M�	��
X����dG
�$%�NHJ(+�c�c�QA	�Y*�
M M\��
�Wd��N
Vd8eJ��dGpr\�'^a�e)�cL�
M��$�\o��
c
M�3$%L���L�$%�?�J\���E)a8�?$%\�( 	

�
�7���Z�;�«��A �¢,.�¸/1�32�4]5768�C, ��AB #"�A � PJqGq)=j\�	�AW/���a8'^$%(V*%��
�(f'^��')��@%�G��'^$%a8��
M(f'G�`�V$%'Ja©SJ\�(c�	��
b(f��(V\
/1'QHJ(c�W*�A � � �%���
���O� �F�[�����H
�A)� �� � � ���.S�
�����
JE)*%'QdJa8(V*�A

�
�72Y� ���¤��A � �?>G>Qi�	�AQ�Z�W*_a8'Q
%*���
�gG�W*�(ma����J�Q*�A �:���)�H���G�6�
�Q��� ���$
�� � ?I�
�� ���� � ���8�  �G�����	E�� �NiJ>GE�eGe
A
PGPJ �P�=JA

2F·F:�S
SQ������AB ��AKEQ�Y�32��3@��72~/¬AB #,YAJ�£�-@t·F,��;¯<�8A � PJqGq-��	�AW�;(cgG���U�c�3$%��\��G�?$%\��G�;g�l+(f�)��'G$%a`��
�(f'^�
*
*�dJ$�*�dJeGeJ'^$V
_�QOjeJ��$%a�L�gG(c�r��
_eG$%'JgWd�\�
�(f'^�TLo\�$%(K
M��eJ��$Yg)�I�%��d��G�Q*�$%L�gG��\�
M��dJ$�*�AJ@b�`�FA^�Z� � $%(f�W*tE
��AB #����AZ�X��$b�G(f��� ��AB #��AZ�X��Oj$%(m� � ��g)*@	%E �"M������  ����G���$
 �
�0SI�$������� � ��
 
 ��?@��
�

A8�;\�
M�W*1gWd
\�(f�G�Wd�(+��a���\�')�f�f'J�Wd�� � +�$%���!'!�J�c��EJ>G ��G�Y��HG$%(f�GPJqGq-��	�A��X��$%(+*%EG@VR�2N�¡��
��.��@%EQeGe
A���=
�? ?�?k)=GA

SG�3,7,��3���72Y2 � ��AB b5�A � PJqGqGq�	�A 5_'G'G$%gQ(I�J��
�(�'^� gG�W* +�$%��eG$%L�*%���W
M��
�(�'^�J* (fa������E- ��
 gG�W*
$%��eG$tLW*%����
M��
�(f'G��*¸$%��
�(�'^�G�J���f�c�!*�gG�	��*1�c�µ\�'G��*�
�$�d�\�
�(f'G� gWd \o'^�!\���eQ
 g�l+L��cL�a��	��
 \��G(+a�(+�Wd��jA
� � ���$
 ���G��� ��EG���;�?sGE^eGe
A
�?q-�� ���P.��A

SQ,��C�F�3:�+36 �µA�6�A;� 68�;¯�576 5�A � A � �?>)=��
	�A=+;���!��$%����\��G��a`(V*�
�$tO²HJ(+�`
M���f��HJ(V*%(f')��A��$���$�H���G���PA
´ �
�� Q�����G���I�G�$��� �����)��EQHJ'G�VAQn)=jEQ���U�?EGeGe
AQ>)=j b>GkJA

SQ/¸@%¯-6 +8A �´A � �?>GsQi�	�A � (fgG��'Q
M��eJ�U��pGeJ'�*%(K
�(f'G��A �$���)�����G�@�%A ´ �
�� Q�����G���I�G�$��� � �%�)�JE^H^'^�VAJ=
�?E)�����?E)e
A
��P
A

¯.@����72 +36�@��XR �8A � �?>G>Qi�	�A�/1'JgG���f(f�G�¸�W*��`���W*%(V*��%'G$;���!�	�IO:(W(f�G��
M����\��G(f�G� 0 �c�W�?$b�G(f�G� *%(K
Vd���
M(f'G�)*�A
	����$�H�G�#��?&�$��� F �$
O���8�$�
� �%�)��E!H^'^� AWiJEG���U�?EGeGe
A�s-�? 1�jsJA

¯-23@t5N·;¯«�8A � �?>G>Gn�	�A�SW
 $%��
ML?�G(+��*;gG���J��HJ(I����
�(f'G�0��
;*�
�$%��
ML��G(f��*;g�lc��eGeG$%����
b(+*�*t���J� #±�X'QdJ$���lc��eGeG$%'J\��J�
��p!eJL�$%(+a����W
M���f�©g�lId�� eG$%'Q�J�c��a`� \�'G�G�G(K
b(f�%A @b� +8AK V,YAy���?$%'^�!E<��A�����d�gGL � ��A�gG�¢,��
�X�W*�*t��$%gG(c��$%� � �]g)*
	tE ��M������  0�O�G� �$
6�
� S �$��� ��� � �#
�
 ��?@��
 

A.��\�
M�W*8gG��*8gG��dJpJ(c�	a��Q*I�%'QdJ$%�GL��Q*
*%\�(c���W
�(f�b(c�Wd��Q* � ,�(f�+�c��EGPGiJ �P�=;a8��$�*��?>G>Gn�	�A��X��$b(V*tE^@VR�2�����
��.��@%EQeGe
A�P.�? bnGs)A

� �72 +�Rr�3:;� +8A � �?>G>Gq�	�A),���
��GL�'G$b(f��gG�!*F\��G��a8e�*C\�'^�!\���eQ
Vd����+*�A��E��� �
����� � ��
���� � �����
�
� �2¶��$� �
��

� � � �
�� � ���¬¶��$��
�E!H^'^� A��?qGEG���7PJ MnGE^eGe
A��?nGnG ��?sGqJA

�¥��R��U��2�SQ�7����A)6�A � �?>G>Gq�	�A
5�'^�!\���eQ
�a8�?eGe)(f�G�����Gg�
��G�`\o��$�
M'G�G$%��eG�QO²'G�3\o'^�G�G(K
M(f'G��A��$���)� ���G� �PA
����
����$� � � ��� � � �%���
�����$���
� �G�#��?�E!H^'^�VA�PJsGEG���U�?qGEGeGe
A�>WPJnG b>GnGk�A



�?>

� i�i-a��SaZm

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

/10 2 �3)4*5�-6�7����8�#�9��"� ��:��)+���-.�������$�&(��)�*;� < ������%��&(�9)4*
/  =��"�$
��%��

)?>?��*5 �@���%��
&(��)+*
A3B "�$
C���%��
&D��)E*
FD*5����GH�I��6�GKJ

� \ U,e�X�Z�U,k8W�X,V�U:mfe
p�e m�} ~¥[ Z/m ~¥� ] e
T�P�k8d�T'_@TV \ U,e�X�Z�U,k8d�d�k�\�e
� ~¥[ Z/m ~¥� L e�X�}'k ��� \�ZqU�r
T \y_@_|k8W�e
T8U�Z�m U'R�a�k8d<V�dfZ�X N R�K�X]dfk8b._"W�Z ~¥[ Z/m ~¥� L e�X�}'k� J T8\�Z�U,k8d�d�k�\�egp�Z ~¥[ Z/m ~¥� ] e
T�P�k8d�T'_@T
� J T8\�e
U!e mf}�X�Z a
T U'Z"W�X8d�Z ~¥[ Z/m ~¥� L e�X�}'k
M ]yeg\.\�k�U'e
Tqm<eok8W>H|T*W�e
_�T"m<e�k8W@_|e
U'd�k�\�U!kDP�eB`!V1Z ~¥[ Z/m ~¥� \ W�e
_@Tqm�e�k8W
N ]yeg\.\�k�U'e
Tqm<eok8W>H|}�`,V�T"m<e�k8W ~¥[ Z/m ~¥� \ W�e
_@Tqm�e�k8W
� ]yeg\.\�k�U'e
Tqm<eok8W�X Z�~�Q�a�Z/mDQ�~�O Q'P-Qo~ ~¥[ Z/m ~¥� ] e
T�P�k8d�T'_@T � �@\�ZqU�r � �@\^ZqU�r
� ]yeg\.\�k�a�V]mfe�kuW>H|T*Wueg_�T"m�e�k,W@_|e�U'dfk�\�U!kDP1eC`,V1Z ~¥[ Z/m ~¥� \ W�e
_@Tqm�e�k8W
�©� 
 �<��Z�m X�Z�a N T,X�X�e m<e�kuW�X N V W�T,U'e�X�Z�\/V�dDa�ZvP�~ ~¥[ Z/m ~¥� L e�X�}'k �S_|egW r

���@\�ZqU�r �S_|e
W r� �@\^ZqU�r��� 
 �<��Z�m�\SX�Z'\®P�a�V�e�Z'\ST!U'eoX�Zc\ ~¥[ Z/m ~¥� ] e
T�P�k8d�T'_@T�rV R puT�P�k8d�T"m<e
k8W�X Z�a N ZqT*V ~¥[ Z/m ~¥� ] e
T�P�k8d�T'_@T
� T

 t�Z"_LP�aoZYX�ZhU,k!V�P�a�ZhT,U'e�X�Z Y�`�T8\:Z
SS~�QTPUO4VY<QTP-O Q V ~¥[ Z/m ~¥� \ W�e
_@Tqm�e�k8W

� � 
 t�Z"_LP�aoZ X�Z U,k!V�P�a�Z T,U'e�X�Z Y�`�T]\.Z�S
W ~YX+Z Y W ~�O ~¥[ Z/m ~¥� \ W�e
_@Tqm�e�k8W

�	� 
 t�Z"_LP�aoZc\SX N T!U,e�X�Z'\ ~ Q ] e
T�P�k8d�T'_@T� M 
 t�Z"_LP�aoZc\SX�Zn`�T]\^Zc\ ~ Q ] e
T�P�k8d�T'_@T
� N 
 t�Z"_LP�aoZc\ X�Z U!k,V�P1a�Zc\-S W ~ X4Z Y W ~ O Z�m

~
QEP�Yo~[P-V ~ Q \ W�e
_@Tqm�e�k8W
� � 
 t�Z"_LP�aoZc\SX�Z�U!k,V�P1a�Z'\ST!U'e�X�Z Y�`�T8\�Z ~¥[ Z/m ~¥� ] e
T�P�k8d�T'_@T�	� ~@Q�a�T!U'e
X�Z X�Z J d�\8W�\<mfZ'X ~¥[ Z/m ~¥� \ W�e
_@Tqm�e�k8WV.� ~ Q P T*_>P�R�k'm�_"d�Z ~¥[ Z/m ~¥� \ W�e
_@Tqm�e�k8WV�� ~@Q�a�Z/m�~ O P Z T!U'e
X�Z!\SX�Z J d]\8W�\<mfZ'X ~¥[ Z/m ~¥� ] e
T�P�k8d�T'_@TV�V W T^P�~ `�T]\^Z�X�Z J d]\8W�\<mfZ'X ~¥[ Z/m ~¥� \ W�e
_@Tqm�e�k8WV T W ~ O `�T8\�Z�X Z J d]\uW \�m�Z'X ~¥[ Z/m ~¥� \ W�e
_@Tqm�e�k8WV � W kcm�Tqm<e
k8W@b�}"W�}qdfT!a�Z�X�Z!\SX�Z"_|e+_�}�`!V�Tqm<e�kuW \ ~ Q \ W�e
_@Tqm�e�k8WV � P ~PX�Z�a
T \�k8a�V]mfe
k8W|X N T!_@_|kuW�e
T!U ~¥[ Z/m ~¥� \ W�e
_@Tqm�e�k8WV M P ~PX�Zc\�\^k]a�V]mfe�k8W�\ST,U'e�X Zc\ ~ Q `DT*`�a
ZqT*V�Y ��U"R�}"_�TV N P ~PX�Zc\�\^k]a�V]mfe�k8W�\ `�T8\�e(`,V�Z'\ ~ Q `DT*`�a
ZqT*V�Y2] e
T�P�k8d�T,_�TV � P ~PX!V@p�e
W�T,e
b�d/Z ~¥[ Z/m ~¥� \ W�e
_@Tqm�e�k8WV � [ k8a�a�V]m<e�k8W@X�Z a N T!e
d ~¥[ Z/m ~¥� ] e
T�P�k8d�T'_@T
T � a�V�T'W!m<e mf}�X N e�kuW \SX8T*W \nX8e��<��}"d�Z"W*mfZ'\ `�T]\�Z'\ ~ Q L e�X�}'k
T � � }qT,U:m<e�k8W@T!U'eoX�ZrYL_@T!b W�}c\^e$V�_ ~¥[ Z/m ~¥� L e�X�}'k
T V � }qT,U:m<e�k8W@T!U'eoX�ZrY�b!e
W�U ~¥[ Z/m ~¥� L e�X�}'k
T�T � Zc\"P�e
d�Tqm�e�kuW ~ Q ] e
T�P�k8d�T'_@T
T � L e
W�T!e
b�d�Z Z�mD\�k,V�X Z ~¥[ Z/m ~¥� L e�X�}'k

c V��-�]9<7�� 
(¯�9<7-�:='�
='>]>87S� ='>'A
9<7�>!A��(�I���!9F«.7��,7q;h­H

���);1?L�"��="9�;¥���87 �(�I�!7z���'
(¯:� 7®�]=*�89 �
7q;h­H

�
� ; B��
9�>87�;�7��]�
7-�:='��='>!>87-�«�A�«®�!A�

�$
�;F«:7S
(�:
7�8=*�!91��7";�­L
��
� ;h�:='� ���!>�; 5g	WX�C��*�]
!>����/67�"

7�>'A.���.���8>�;�7��]�,A�7r�*Ag7�;<='>8="9<
�;F«'�



PJq

��������	 �
�I�����H��$
"�6���" $
 =���+7�� %����-.�������$ &D��)E* �

< .���*5�!� ��7�"����D��.���*5��� �T �@���%���6�.�7��9	�%��^�'&D�3)4*,�\�U,e�X�Z'\ST'V�\�Z"W�\SX�Z J d]\8W�\<mfZ'Xa¬V@�<e�ag_�\�q aL�<e�a
_|\}�	� Z/mZV�� q
T,U'e
X�Zc\ �<T,e�\�T'W!m P�T!dLm<e
Z X�Z W�k'm<d�Z
Z"W p�e
d�k8W�W�Z"_|Z"W]m�aL��e
a
_ �	�7q\�U,e�X�Z'\SR�k8d�\SX!V|a
T*`�k8d�Tqm�k]e
dfZa �)�<e�ag_�\�q T,U'e
X�e m�}lX�Zla�T P�a$V�e�Z·aL��eoa
_ \ ���*^L�rV.^vV � Z/m

T�T qU'kuW�X,V�U:m�eok8W�}'aoZ'U:m<d�e(`,V�Z�a<�<e�ag_ �rq
X8T*W�b�Z"d�aL�<e�a
_ V�q
a
e�`1}qdfTqm<e�kuW�X N V�W�e�kuW ~YZIaL��e�a
_|\ M ^ N Z/m �DqP ~ aL�<e�ag_�\}�©��^�V M Z�mZV �%q
df}qT,U:m<e�k8WlT'p�Z"U|U,ZqdLm<T!e
W�\y_|}�m<T'V�t aL�<e�ag_ \ T �Z�m T V�q

�;\	(cgG�Q*
� � �;��(c�ma�*A	

[ d�kDP�dfe
}/mf}c\SX Zc\ST,U'e�X�Z'\Ia*�����<e�a
_�\�q

df}qT,U:m<e�k8W@T'p�ZqU a�Z'\ `�T]\^Zc\IaL�fe�ag_ T � qJ T]\�Z'\ST'V�\�Z.W�\SX�Z J d]\8W�\<mfZ'Xa¬V@�<e�ag_�\�q aL�<e�a
_|\-V�V Z/mZV T qJ T]\�Z'\ R�k8d/\SX,V|a
T'`�k8dfTqm<k8e
d�Za*���<e�ag_;q aL�<eoa
_ � M q
U'kuW�X,V�U:m�eok8W�}'aoZ'U:m<d�e(`,V�Z�a<�<e�ag_ T �7qX8T*W�b�Z"d�aL�<e�a
_ � q
X eg\.\�k�a�V]m<e�kuW|X�Z�U,ZqdLm<T!e�W�Z'\ `�T]\^Zc\IaL�fe�ag_ ��qP ~ aL�<e�ag_�\���^�V � Z�mZV N q

�F�W*t�!*
� �?q���(c�ma�*A	

[ d�kDP�dfe
}/mf}c\SX Zc\ `�T8\�Z'\Ia N �<e�a
_|\rq
df}qT,U:m<e�k8W@T'p�ZqU a�Z'\ST!U'e�X Zc\IaL�fe�a
_ T q� W*m�d�k�X,V�U:mfe�k8W@T'V|U'k,V�P�aoZ�T!U'eoX�ZrYo`�T]\�Za*���<e�ag_;q aL�<eoa
_ � �Dq

] }'�<e
W�e mfe�kuW|X!V|U'k,V�P1a�Z�T!U'e�X�Z Y�`�T8\:Za¬V@�<e�ag_�\�q aL�<e�a
_|\}� T Z/m�� � q
~ k8d<_|Z�U!k8W
	fV�b8V�}'Z�a*���<e�a
_;q aL�<eoa
_ � N q\ _LP�R�k'm _qd�ZAa*���<eoa
_;q aL�<eoa
_ V.�Xq

5�'!dJeG�f�Q*��o\	(cgG�+1V�^�W*��
� kZ��(+�fa�*A	

] Z"_|e+_<}�`,V�T"m<e�k8W;a*���<e�a
_;q aL�<eoa
_ V � q



P.�

��������	��
� � ����� 	 � * ��)���%��
���
	=����% >]"���&D�3)�* ��������$�� ��7�� � ��"��+���
,��W*1\o'^�G�!�	(V*�*t�	�!\��Q*¸a`(V*��W*��	� ����d gG���J*1\��W*1\o')a8a`����
M�	(¦$%�W*~*t'^��
0���G���mO�*%L��W*1��
�\�')gGLo�W*¸����
�$%�
eJ��$%�?�W
��G�Q*t���oH^��\��+�Q*�a %�a`�Q*_*%(f�J�G(+�b(c\���
b(f'G�)*�gG�	��*���lV��$�
�(f\��+��#j· �²'!�O����
�eJ��$%\o��eQ
�(I�J�+�oE!� � L�HJL��!�	a����W

eJ��$%\o��eQ
�(I�J�+�oEX� �~eG$%'GeG$b(fL�
ML`eJ�?$%\���eQ
M(I�J�+�oE7' �~'Q�O����
Y$%��\�'G�)*�
�$�dJ(K
ME�L��~L�H�L��G��a����W
Y$%��\�'G�)*�
�$�dJ(K
ME.e �
eG$%'GeQ$b(�L�
ML3$%��\�'G�)*�
�$�dJ(K
M�QA


 � ��$�*%(f'G�U�¡gWd�\o'^a8a����W
M��(I$%��gWd���(+�+a S�� ���
�����)�����)
8� A
,��W*��	��

�	��������� 
 �)� �����������	��
 ������� �GE8\?'^a8a��~�+�~a8'J�W
�$%�~\o��
+
M�~��pGeJL�$%(f���G\o�QA �Fd����c�Wd��W* �J'QdG
+
M��*
g�l��	��

�	�!��"$# �%"&�'

(	"$�)�*�%�`*%'G�W
+�	,.-/���',����!��0$��*�dJ$-d��1-2�3-/
4�5�!�*�%��A�@�a8a�L�gG(c��
M��a8���W
+

#6�����)7$�	
8�'��

9+��06�
��
���l��	��

�	�:�*�%�;98�'�	7���-<�5�����=�>0?� �c�@-/�3-/

�5��������A
5���*%(+�G�G�`(f�JgG(c�Wd����Wd�l�d��;#4

(	"$

�	�:�*�%� ��
 �������������'
 �
��� �)AJ·���gG'G(K
�$%�W*MeJ��\�
M��$]\���$V
M��(f�G�Q*�\�'G�)*%(f�J�G�Q*�\o')a8a`���c�6-/���'9���0$��gG�2A$�	7$9��)�*�%��gG�UeG$%'W
M�o\�
�(f'G��AQ,��Q*
�	��
4�	�5�<���	BCB��5����
4�	"EDF�����8*%'G�	
�
�'Qd
*�
 $%�W*G�����������'
 ���!�>����A


 � ��$�*%(f'G�U2¬gWd�\o'^a8a����W
M��(I$%��gWd���(f�+a S�� � �
�����)� ���$
�� A
,��W*H�	��
4�	���I�*���~*t'^��
J�����K�'����
 � �I�����!EN\o'^a8a����f��a8')��
�$%��\���
+
M�²��pGeJL�$%(f���J\��jA�,��W*H
4�	7&�HL�M=�.�3�1���
�G$%���!g��G')a��G$t��gG�	��*�\���
+�	��

�	�)��� �)���	7$����7$98�',)� -	�N�	,5�'O�P$�����	94��7$96�.,.���f�Q�R��#
#4"?#4�����)�.�3�8gWdS-/�3-/
4�5�!�*�%�
��
S#
�=�.�3�C�	,�98�'"?
�����7$9/�.,T��eJ�?$7dJ�G�N��,R�	��9

4�	7U��O$

B�
4(	"$���.,.��$%��eG(�gG�QA�5��`*%(f�)�!�r(f�GgG(c�Wd��r�WdXlId���#4

(	"$

�	�
�*�%�8�W*�
+�����������'
 �=��� �)A�@b�GeJ��dG
�O8��H^')(I$-dJ�G�Q��,R�	��9

4�	7;�VO$

BC

(	"$�)�.,.�8����
�$%�NdJ�)�	��
4�	�)�.�3�8��
-���!*1�5��-/WV�����
��O$

B�
4(�"$�5�X�.�3�¤eG$%LW*t���W
M��*�gG����*��c��-/���	"Y�*�%�GE`*�dJ$V
�'QdQ
�*M(8��l�� ��

�	�Z�T�3�µ�W*�
:�R�	7?�R��7$98��,[� -	��A�SG'G�
dG
�(f�+(V*%��
b(f'G��$%�o�Wd�(f�?$�
��f��-/����96�>0?�8gG��A$�	7$9��!�*�%��gG�3eG$M'W
V�o\�
�(f'G��A

,��W*�gJ��dJp8HJ��$�*%(�')��*�gG�;\��C�M(+�fa¹L�HJ'J�Wd����W
X�f�;\���$%��\�
M��$%��\�'G$b$M'±*M(m�XgG�Q*���\�(cgG�!*�A	�Z����*_*%��HJ��$�*%(�')�U�XE)>�·
��i`� �0nr� �¥�?k�\�'G�Q�G��(V*�*%���!\��Q*3*%'G�W
�\o��
ML��J'Q$b(V*%Lo�W*YgG����*��c��a8')�GgG�;eJ��$%\���eQ
M(I�J�c����
���d�\�dJ�!�Q*��G���V�
*%'G�W
X��dGpZ�G(�H��o��d)pZ$%��\�'G�)*�
�$�dJ(K
%*�A�����$%��H^�	�!\��G��EJgG���)*_*��NH^��$�*%(f')�;2�EJ>8\�'G�Q�G��(V*�*%���!\��Q*_*%��\���
ML��J'^$M(+*%���W

gG����*��f��a8')�!gG�3eJ��$%\���eQ
�(I�J�c����
Y��P�gG���)*��f��a8'G�GgJ�3$%��\�'G�)*�
�$�dJ(K
�A



PGP

��������	 �
��� � ������7��:������"��
%���� %��3&�&(C $��^� �#�-�:)� ����-%�"�&D�3)4* 0 ������9��	�!#�� �	�	�	
49


�	7���� "?7��	�R

�	�Q��"��<#4�
-6L

�-�87O�$�$7:>�;�7:�O�8�
7O�,7��F�$7 ����«.9<
�7�>7�:7�7�A

�>7�:9¬�u;oA���A�

='> �!9F«r�:
�;F�:>,A ��� >%�.A(�!9<7�$���!>
�!7q; 9F«r�©�^A�
�­ ;h�!A�
$�

�;F«";��

� 9<=!; �]���:> �y='>!A
92�.>'A �
7q; =r�
	f7�AH;�]7:9F�:7z�!A�
��8��7"; >7«r�:7q;f;F�"

9<7q; ²
� ���:>D�q���8;<7 7�A �]> «�67«:>87:� 7.>'A�]7:9F�:7z�!A�
��8��7 7q;�;�7:>,A�
�7.� 7 ��7}�7�q9��8="A��"�!7�.�ª�!> �����

?��(�:> � =*�!7:>�� ='>'A
9F�:>'A[�2��«�6�='���,Ag

='>�!7 �(��67�"��7z�!9����L��
 ���H�¥�:='>�;LA�
�A(�]7��!>
9<7���¯.9<7 ; �!9 �!>87 �!9<=*�89H
(«�A�« ���
;¬�]; Aw¯.� 7 �.68

� 
C���]7 7�A �]7:9<� 7^A � �
;¬�87r��A��:A�7��89��!7 ;�7 ;<
�A(�]7�9��D�:>�; ��7
A�7:���u;®���7�:>%�)�(��67�q�
7��!9Z� ­�­H
(�.67«:7 7q;LA 7�]���u;�A��:9F�!7"A
9F¯q;¥�'
�­B­ «:9<7.>'A�7'�

�-�,A�9<7 �8�C�.>i� =r�87:> � ='>'A
9F�:>'A}²Y���­<='
�;³�8> �.6D�:>8�!7:� 7�>,A �,7 �:=*�8��7z�]9�D�:>�; �
7}�7�q�
�
=q>h7^A����|9<7.���.A�

='>h7�>!A
9<7
�
7q;¥�,7���� ;��8;LA�¯:�y7c;¥�.68
$�y
C�*�87q;��

�-�!A�9<7 �'9<=!; �]�(�:> �]7�9<� 7�A�Aw�.>'A�.��
$>�;<
�;LA�7�9D;¬�!9 �2��«�6 ='���,A�
�='>}�.� �!>]7I�,7q;�]9<=*�!9<
(«�A�«q;¥�87:9F�:7��,Ag
��8�
7q;D5o�(�O�:=*�8�
7��]9<C���j�:='>,A�7/>D�����§�7�"�
�
='>��

V 7|9<7�A�=*�89 ;¬�!9��:7 �]�(�:>l� =r�87:> �%«�	�²
6D� �8='>!>87u�]>87[
C�D«:7
�!7[�F��«�6�='���,Ag

='>��� A�7:���u;¥�!7 � ��7r����«:9L

7:>7�:7'�

X 7h�!9<=!;u�8�C�.> �D«�	�²l6D�9�]7:9<�y7�Ab�,7
;�
�AC�87:9 �F��«�68='���,Ag

='>}��� A�7:� �u; �'9��*�:7O²
�(�-�:=*�]�
7��89��*�j�:='>,A�7�>%�����I�7�q�
�
=q>��

���.� 7Q�.='� � 7:>,AC�"
$9<7 ���87 ; �!9 �
7�]�(�:>��:='9L9<7q;¬�8='>��D�:>'A$�:
��B�!7q;f;¬��;�� V 7 �8�C�.>��.��7/>�;�7:�O�8�
787
�:='�����.9F« � ��]�(�:> 
�>!
�A�
��"� 7u�87�9H� 7^A �,7��:='>�;LA���A�7:9
�F�$7:>�;�7:�O�8�
7 �,7q; «�6�«.>]7.� 7:>,AH;�]7:9LA

$>87�>,Ao; �!7��F�$7 ����«.9<
�7�>7�:787��]=*�]9 �
7q;
� 7�A
A�9<7S7�> 9<7/�(�.A�

='>��

,���ar(V*�������*%\����!�3$%�Q*beJ��\�
M���f��\��G�?$�
M��gG�W*���(c�+a�*�g
l+��pJeJL�$%(f���!\���gG�C�c��*%L�$%(c�L´ �
�� Q��
O���%M6���� 0��
 S � �������
� ����\�'Q��*%�����©/�')'G$%�?E3�?>G>Gs�	I#�(f�)*%(V*�
M���G\o��*�dJ$��c��\��G(+a�(+�oE-$%L���\�
�(�'^�²���y�G$%'�*Ye)�f���!E-eJ�W*3eJ�Kd�*��Wd��`���^*
a���(m��*FgG�`��l+'GeJL�$%��
M��dJ$3��l+��eGe���$%��(V*�*t���W
ME.��
M\�A),��`�f(m�JLo�	$%(K
ML�gWd¸*%\oL��G��$%(f'JE.�f�r$%�?eJL�$%���J��gG�	��*�
M��a�e�*Fg)�
��lV��pGeJL�$%(c���G\�� � ����\��Wd�(f�G'Q
ME��?>GsGs
	_*M'^��
.gG��eG�Kd�*.eG$%(+*����8\�'Ga�eQ
M�QA



PJn

��������	 � � ��� "���������7����-��7�� C����- �":	 C�) � � ���

�<����9

4�����
��HJ���W
ZgG� $%L�eJ'G�GgQ$%����dJp �Wd��W*�
M(f'G��*�gG��\W��
+
M� eJ��$V
�(f��EN$%���J�?$%gG��(<�����b(c�ma 2%gG(V*�*%'J\�(f��
M(f'^�1gG�y6�5�����

576��t5N·�	�6 2���
XL�HJ����
Vd����m�c��a����W
Xg�l+��dG
�$%�W*.��(+�fa�*�gJ�NHJ'Q
V$%��\��!'^(Ip±A
��	_,Yl+L�
��G���G'J��
M�8gG�`*%'Jg^(Kd�a � '!d¡��\�L�
M��
M�8gG�`*%'JgQ(Kd�a�	F�W*�
�dJ�G��eJ'Qd�gQ$%�U�J�+���J\��G�`*t')�KdJ�J�+��gG���)*���lc�W��d�A
�3d��U*%(I�)�G(c�b(c��\���
c
M�3eG�Q$%�W*t�3eJ'!dJ$
HJ'Qd
* $
P�	�5�'^a8a����W
�eJ��dG
M �'^��$%��eG$%LW*t���W
M��$�\����Wd�(
*%�3eJ�Q*�*t�U����*%')�BdG
�(f'^���Wd����Gg8'G�8�
�%'QdG
M��gG�C��lVL�
��!���G'J��
M��gG�
*%'JgQ(Kd�a¶gG���J*�gG�C��lc����d�eQdJ$%� $
n�	 �3d��3eJ��dQ
M �'^�ZgQ(I$%��gWd�eQ6£gG�3�f�U*t')�KdG
M(f'G�8'!�j
M���Wd�� $N�.
±eG'QdJ$%�WdJ'G( $
i�	Y·C�T�
�%'QdG
M�8gG�U��l+�o\	(cgG�8\��G�f'G$��QO^gQ$%(f�Wd��8�r�c�`*%')�KdG
M(f'G�T'!�j
M���Wd��jA^��pGeJ�m(c�Wd���$�eJ'QdJ$%�WdJ'G(����+�c��eJ'±*�*%��gG�
���f'G$�*-dJ�G��'JgG��dJ$�gG�_HJ(m�!��(m�G$t� $

�<����9

4���
���
�X'!d!$�$%L�e!'^�!gQ$%����dGp0�Wd��W*�
�(f'G��*;gG��\���
c
M�`eJ��$#
�(���E�$t���J��$%gG��(T�f����(c�+a 2%�����M��
FgG�`��l+��gGgG(K
M(f')��g�lId�����\�(cg)�
*�dJ$.�c�3eQ6 2���
XL�HJ����
Vd����m�c��a����W
Xg�l+��dG
�$%�W*.��(+�fa�*�gJ�NHJ'Q
�$b��\��!')(Ip
A
��	Y5�'^a��J(c��� gG��$%L��o\�
b(�'^��*Y\��G(+a�(c�Wd��W*3eJ�?$�a���
V
M�?�W
]g�l+��p!e)�c(c�Wd���$Y\W�8�Wd�(_*%��eJ�Q*�*t�`gG���)*��c���J���+�f'J� gG�
�J��d�\��J� $���d�*�
�(f�b(c��$-H^'!
�$%��$%L�e!'^�J*%�����UdG
�(f�+(V*%����
.\o�3��(c�+a�EG'Qd�g�lc��dG
�$%�W*�gG�NHJ'W
V$t��\��G'G(Ip
A
P�	Y5�'^a��J(c���TgG�Z$tL���\�
�(f'G��*Y\��G(+a8(c�Wd
��*�eJ��$%a`��
V
M���W
�g�lc��pGeJ�+(c�Wd���$Y\��8�Wd�(7*t�ZeJ��*�*%�8gG���)*Y�+���JL�\��J��$YgG�
gQ$%'G(K
M� $N�%d
*�
�(f�b(c��$-H^'!
�$%��$%L�e!'^�J*%�����UdG
�(f�+(V*%����
.�f����(c�+a�A

�<����9

4���
�����
2F���J��$%gG��(��c�W*_�b(c�fa�* 2%��\	(�g)�;\�'G$b$b'�*b(f� 2_��
=2t�^�W*��;\�'^$M$b'�*�(�H��	2���
.$%L?eG'G�GgQ$%�;��dGp��Wd��Q*�
�(f'G��*�*�d�(�H�����
M�W*��W�
HJ'Qd
*���(fgG���W
XL�H^���W
Vd����f�+��a����W
Xg�lc��dG
�$%�W*.��(f�+a�*�A
��	 �3d��NHJ��dG
�gQ(¦$%�02%\�'G$b$%'�*b(f�H2.eJ'QdJ$-HJ'Qd
* $
P�	-��'QdJ$%�WdJ'G(J�NHJ'Q
V$t����HJ(+*-d��8��\�(cgG����

dJ�G�N�^�W*%�3eJ��dJH�����
M t(f�V* %�
�$t��\�'G$�$M'�*%(m�%* $
n�	�5���$V
M��(f�G�Q*-�J'J(#*�*%'G��*_*%'G�W
X��\?(fgG�Q*�AJS)'G�W
# b���f�c�Q*�L��J���c�	a����W
X\�'Q$M$b'�*b(IHJ�Q*K$N�%d
*�
M(f��(c��$��c�3$%L�eJ'G�)*%�jA
�<����9

4���
���
�X'!d!$�$%L�eJ'G�GgQ$t� � �f���Wd��W*�
M(f'G�~*�d�(�H�����
M��HJ'Qd
*�eJ'QdGH���( $%�?�J��$%gG��$Ud��¸'Qd1eJ�Kd
*%(c�odJ$�*8��(c�+a�*�gG�¡H^'W
�$%�
\��!')(Ip
A
� '!d
*�gQ(V*beJ'�*%��(�g�lId���(m�JgG(c\���
M��dJ$�\�'G�f'G$%LU(f�G\�'G�G�Wd�E�g�l�d��8eJ��dTgG�;\��	�!gQ$%��E�gG�;�Wd����f�Wd��Q*.
VdG�J�W*����W*�*t��(�*
��
¡g�l+��dG
�$%�W*0'Q�O�%��
%*0\�'QdJ$%����
%*0gG�¤�+���^'^$%��
�'G(I$%�jAC�Y*�
M b\��¤*�d��b�M(#*t���W
²eJ'!dJ$0a8'^��
�$%��$ME`�¥��lc��(cgG�¤g
l�d��G�
��p!eJL�$%(+���!\����Wd��FH^'!d
*�gGL�\�$b(I$t� (	E±*%(J�f�3�J')(+*�*t'^�Z�W*�
�eG�KdG
��W
��o\	(�gG��'!d�eG�KdG
��W
��^�W*%(c�Wd�� $

�<����9

4�����
� '!d
*�HJ'QdJ�f��(8��pGeJ�+(c�Wd���$]�CdJ��L��c��HJ��gG��\o'^�f�c������\����Wd�lc�W*�
.dJ� 2%\�'QdJe)�f����\�(+gG�#1V�J�W*��)2�A � '!d
*]gQ(+*beJ'�*%��(
gG���f�N�J���G�Wd±��gG�3��(+�+aTAj5�'^a8a����W

HJ'Qd
*.O�eG$%�?�GgQ$%(c��(� �H�'!d
* $

 
 
��p!e)�f'G$%��$��f�3�J���G�Wd��3eJ'QdJ$-HJ'G(I$��Wd����f�c�W*�(m�G��'G$%a���
b(�'^�J*_�Wd��NH^'!d
*�*%'QdJ�G��(K
M��(3dG
�(f�f(V*���$

 
 
eG$%L�eJ�?$%��$-dJ��eJ��
�(B
.gj'±*�*%(f��$.eJ'QdJ$�H^'W
�$%�3��p!e)�f(c\���
�(f'G�8��\�� �t��d��!��L��+��H^�QA





��

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

! " # $% &' (
)* (+ , -�. % + /0 1 /0 2 /3 1 /3 2 / 4 1 / 4 2 /0 1 / 0 2 /3 1 /3 2 / 4 1 / 4 2 / 0 1 / 0 2 /3 1 /3 2 /0 1 /0 2 /3 1 /3 2 / 4 1 / 4 2 5

687 9:7 ; < < < < =

687 9:7 > < < < < ?

687 9:7 @ < < < < < A

687 9:7 B ? < < < < C

67 9 9 7 ; C C ? C ?

67 9 9 7 > ? < ? < < < ? <

67 9 9 9:7 ; ? C < ? < C

67 9 9 9:7 > < C < < A

67 9 9 9:7 @ ? < < < < <

67 9D ? < < <

67 D < ? < ?

EFG H�IJ KLM�N O PQ P KR O P FS KLJ T PQG KUVW VX YZ [\
]^

_` a
bc de

f
_` a

bc g e
]h

_` a
bi de

j
_` a

b i g e

k
_` a

b l de

j
_` a

b l g e

m
_n ab c de

j
_n ab c g e

h
_n abi de

]
_n abi g e

]
_n ab l de

]
_n ab l g e

f
_o abc de

]
_ o ab c g e

f
_o abi de

j
_o abi g e

]
_ p abc de

j
_ p abc g e

]
_ p abi de

^
_ p abi g e

^
_ p ab l de

]
_ p ab l g e

j k
_qe

rs tuv sw xzy {| } t~ v� ��w � �u �� s � � |� � �v � �u }� _ {� � x e� s ~ uv � �� �u� �v � � w � �s� � uv ��� v c:� i | w l ��w � � �u }v �� w � �s� � uv }| �v ��w � �u �� s � � |� �v u � �� �| ~ }s � � |� _` � w � �u �� s � � |� �v}| �� �w �v � �v �w � �u }� n � w � �u �� s � � |� �v u � � }s� v �w � �u }� o � �� �v ~� ~ � �s � � |� �v u � � }s� v �w � �u }� p � w � �u �� s � � |� �v u � � � �v �w � �u }� q � � s� � w � �u �� s � � |� �w � �u }e:� � | ~� �w v uv� bc d�bi dv � b l d� ~ �� v � �v � � uv� � | } t~ v� ��w � �u �� s � � |� � �v � �u }� � v ~ }v � �s� � �v � |� � �~w �~ v �v� u �v � � � uv� bc g� bi gv � b l g }|� �~ v � � uv� � | } t~ v � ��w � �u �� s � � |� � �v � �u }� �w �� v � v ~ }v � �v � �

� s� �v � |� � �~w �~ v �v� u �v � �



���


