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THÈME 4





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

(�)�*,+-+/.0)�132�4�*,57698;:�<=*,>@?�2A+$B;2DCFE

G�H7IJLKMJON�P QARSK�TVUXWFYZR\[^]_JLY`[bacYZRdK�R\eZW^YZRd[b]
f JgeihAeiY IJLKMJ�e`j�[bK�aVUdJlkmJ�e
npo [^qrJlY9s�erYZRdKMJ

t WFaVau[ o Y f J o JLj H J o j H Jv]�wMxzy@{b{�P QmJlaVY|JlK�} o J�~&�@�z�OP ND��a�Wb�@JLe

����A�&��� ������ J�Y o W&�^W^RSU`W�a0[bT o [b}cqrJLYMUXW�K�[ f��JlUdR\eZW^YZRd[b]�]DTVK �J o R\�zT�J f J�UXW�a o [ba�Wb�zWFYZR\[^] f J�e�[^] f J�e
�JLUdJ�jLY o [bK�Wb�b] �JLYZRd�zT�J�e f W^]Ve�UdJpa o [Aj H J�eZ[^T�er�/eZ[bU-� IW f J�e7�V]�e f J o Jla �J o Wb�@J f�� [b}cqrJLYZe�JL]V��[bTcR\e���JlY f J�a o [ f TVR o J
f J�e�RdK�Wb�@JLe f T�eZ[bTVer��ei[bU/�cJL];TcYZRdUSR\eZW^]DY f JLe`K �JLY H [ f J�e Rd]�eraVR o �J�JLe f J	UXW¡eiRdeiK�R\�zT�Jb¢
£ W¤K�[ f��JlUdR\eZW^YZRd[b]3TVYiRdUSR\eZJ�U\W�K �JlY H [ f J f J�¥¦J�J§au[bT o¨o �J�ei[bT f o J©U\JLe �J��zT�W^YiR\[b]�e f J«ª;WFkA¬�JLUdU�yb

a�W o f Rd® �J o JL]�jLJ�e¨�V]VR\JLe f W^]�e�U\J f [bK�W^Rd]VJ§YZJLK�au[ o JLU-¢�¯ o^°WbjLJ«W^Tmk±Y|J�j H ]VR\�zT�JLe f��²�JLY|W^Y|e;W f qr[bRS]AYZe�� [b]
auJlTVYgJL]VeiTVRSY|J�j&W^UdjLTVUdJ o f J�e$RdK�Wb�@JLe f T�eZ[^T�er�/eZ[bU-�0KM[b]DY o WF]AYg[ IT�eZJ¡Y o [bTV�@Jl]DY f J�eg[b}cqrJlY|e	JL]DYZJ oZo �J�eL¢ £ J
j&W o WbjLY IJ o J�j�[b] f T�jLYZJLT o f T³eZ[^T�er�/eZ[bU o Jl] f W^]DY_UdJ¨a H �JL]�[bK IJL]VJ;R oio �JL�bJ o eiRd}cU\J¨JL]3YZJLK�a�e��¦[b]3TVYiRdUSR\eZJ'TV]
Y|JLj H ]VR\�zT�J f TVJ IW�¯ o R\JL¬�W^]V´¨a0[bT o K�Rd]VRSKMRdeZJ o UdJ�]�[bK�} o J f J¡eiRdK�TVUXW^YiR\[b]Ve���j�[bK�aVYZJ�Y|Jl]AT f J�U\WMaVU\Wbj�J
K �JlK�[^R o J f R\erau[b]cRd}VUdJb¢
µ=¶�· �l¸º¹z» ��_� spU\JLjLY o [bK�Wb�b] �JlYZRdeiKMJb� f RS® �J o JL]Vj�J�e¼�V]VR\JLe�� o W f W o � �JL[bU\[b�bR\�zT�J^� f��JLYZJ�jLYiR\[b] f�� [^}cqrJLYZepJL]DY|J oZo �J�e��
�JLY|W^Y½W f qr[bRS]AY

¾À¿pÁ²Â�ÃSÄ-ÅlÆrÃ\Ç^ÈbÃ\É�Ê
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�� � ·���� ¹ · � G�H Rde`¬�[ o ´�a o J�eiJL]DY|e$Y H Jú]DTVKMJ o R\j&WFU7K�[ f JLUSRd]���[b�pJlkAauJ o RSK�Jl]AYZe½T�erRd]���WM�@JL[bU\[b�bR\j o W f W o
Y|[�a o [^}uJ$Y H J	]�J&W o erTV}�eiT o �ÕWbjLJb��Y|[�U\[Aj&W^YZJ9}VT o R\J f [b}mqrJ�jLYZe�eiT�j H W^e �zWbe aVRda0J�eL¢
ª¨[ f JlUdRS]���R\e$}�WbeZJ f [b]�¥¦JLJ � e��� G  WFU\�@[ o RdY H K Y|[�eZ[bUS�@J�Y H JMyb ª;WFkA¬�JlUdU � egJ��zT�WFYZR\[^]�e�¢ G�H JL]7�

T�eiRS]���W f qr[bRd]DYgerYºW^YZJ�YZJ�j H ]VRd�zT�J�eL��¬�J�a o [ f T�jLJ�RSK_W^�@J�e	[b��Y H J�eiTc}�eiT o �ÕWbj�J^�pe H [æ¬ RS]���Y H J�U\[Aj&W^YiR\[b]�[b�
Y H J�}cT o RdJ f [b}cqrJLjLY|eL¢���JLj&W^TVeZJ¡Y H J¡erTV}�erT o �ÕWbjLJ¡R\e$jL[b] f T�jlYZRS�@Jb��Y H J�a o [ba�Wb�zWFYZR\[^]�R\e9R oZo JL�@J o erRd}VUdJb¢��«J
H W&�@J�Y|[ o JLeZ[ o YOYZ[¨W�YZJ�j H ]VRd�zT�J f T�J¡Y|[;¯ o R\JL¬�W^]V´;Y|['KMRS]VRdK�R��LJOY H J�]ATcK�}uJ o [b��erRdK�TcUXW^YiR\[b]�eL���bRS�@JL]
Y H JOW&�^W^RdU\W^}VUdJ½KMJLKM[ o h
� ���u¸ � ¶!�#" �^� spUdJ�jLY o [bK�Wb�b]VJLYZRdeiK��A�c]VRdYZJ f Rd®0J o JL]�jLJ�e����bJ�[bUd[@�bR\j o W f W o � f JLY|JLjLYiR\[b]¨[b��}VT o R\J f [b}mqrJ�jLYZe��
W f qr[bRS]DY�eiYºWFY|J
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0 132 ·��æ¶ " ��¹ ·54Õ¶ 2 6
~b¢S~ £ [^R\e f Jgj�[^KMa0[ o YZJLKMJL]DY f W^]Ve�UdJ�eáK�W^Y �J o R\W^Tck f R �JLUdJ�jlY o Rd�zT�J�e ¢O¢ú¢O¢ú¢O¢g¢ú¢O¢O¢ú¢O¢ú¢O¢ {
~b¢Úy ª�[ f��JLUdRde|W^YiR\[b] f J�e�a o [^a o R �JLY �JLe f Jgj�[b] f T�jLYiRd�DRdY �J	¢ú¢g¢O¢ú¢O¢ú¢O¢O¢ú¢O¢ú¢O¢g¢ú¢O¢O¢ú¢O¢ú¢O¢ 7
~b¢Öx t �J �J�j o RdYiT o J f T'K�[ f IJLUdJ½K�W^Y H �JLK�W^YZRd�DTVJ½Jl]¨YZJL]�WF]AYáj�[bK�aVY|J f J�e�a o [ba o R �JlY �J�e f T�K_W^Y �J o RXW^T �

8 µ �� ·59�¶ " � 2 ��� �� �:4+; ���=< ¶ � � » � � 4 �§��» �c·�4Õ¶ 2 >
yA¢S~ Qmj H �JLK�W f J$¥¦J�J ¢O¢O¢ú¢O¢ú¢g¢O¢ú¢O¢O¢ú¢O¢ú¢O¢O¢ú¢g¢O¢ú¢O¢ú¢O¢O¢ú¢O¢ú¢O¢g¢ú¢O¢O¢ú¢O¢ú¢O¢ ~�?
yA¢Úy QAYºW^}cRdUdRSY �J½JLY f R\erauJ o erR\[b] f T�eZj H �JlK_W ¢ú¢O¢ú¢O¢O¢ú¢g¢O¢ú¢O¢ú¢O¢O¢ú¢O¢ú¢O¢g¢ú¢O¢O¢ú¢O¢ú¢O¢ ~�7
yA¢Öx t �JLeiTVUSYºW^YZeA@�TVK �J o Rd�zT�J�e ¢O¢ú¢g¢O¢ú¢O¢O¢ú¢O¢ú¢O¢O¢ú¢g¢O¢ú¢O¢ú¢O¢O¢ú¢O¢ú¢O¢g¢ú¢O¢O¢ú¢O¢ú¢O¢ ~æ�

B C � 2 ·�9ED�A���#F 4 � » 4�¶-G ��� < 9H4I; ��� 8J6
xm¢S~ ª �JLY H [ f J=KZQAhD]AY H JLYiR\júW^a0J o YiT o J	RSK_Wb�^Rd]��ML ¢O¢O¢ú¢g¢O¢ú¢O¢ú¢O¢O¢ú¢O¢ú¢O¢g¢ú¢O¢O¢ú¢O¢ú¢O¢ y@{
xm¢Úy ª �JLY H [ f J f J f RS® o WbjLYiR\[b]�Y|[bKM[@� o W^a H Rd�DTVJ ¢O¢O¢ú¢g¢O¢ú¢O¢ú¢O¢O¢ú¢O¢ú¢O¢g¢ú¢O¢O¢ú¢O¢ú¢O¢ y�7
xm¢Öx ª �JLY H [ f J f J ��[ o ] ¢O¢ú¢O¢ú¢g¢O¢ú¢O¢O¢ú¢O¢ú¢O¢O¢ú¢g¢O¢ú¢O¢ú¢O¢O¢ú¢O¢ú¢O¢g¢ú¢O¢O¢ú¢O¢ú¢O¢ y�7

6 N �æ¶ � » D�A�«� 1,2�O � � ��� 8 P
Nc¢S~ � W^U\jlTVU f J	U �²�JLY|W^Y�W f qr[^Rd]DY�JL]�j�[b]DYiRd]DT ¢ú¢O¢ú¢O¢O¢ú¢g¢O¢ú¢O¢ú¢O¢O¢ú¢O¢ú¢O¢g¢ú¢O¢O¢ú¢O¢ú¢O¢ xM?
Nc¢Úy � W^U\jlTVU f J	U �²�JLY|W^Y�W f qr[^Rd]DY f R\eij o JLY�¢O¢O¢ú¢O¢ú¢O¢O¢ú¢g¢O¢ú¢O¢ú¢O¢O¢ú¢O¢ú¢O¢g¢ú¢O¢O¢ú¢O¢ú¢O¢ x@x
Nc¢Öx Q½U\�b[ o RSY H KMJ�e f JOj�W^U\jlTVU f J	U �²�JlYºW^Y`W f qr[bRd]DY ¢O¢O¢ú¢g¢O¢ú¢O¢ú¢O¢O¢ú¢O¢ú¢O¢g¢ú¢O¢O¢ú¢O¢ú¢O¢ xz�
Nc¢ÓN t �JLeiTVUSYºW^YZeA@�TVK �J o Rd�zT�J�e ¢O¢ú¢g¢O¢ú¢O¢O¢ú¢O¢ú¢O¢O¢ú¢g¢O¢ú¢O¢ú¢O¢O¢ú¢O¢ú¢O¢g¢ú¢O¢O¢ú¢O¢ú¢O¢ NDy
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	WF]�e�Tc]3a o JlKMRdJ o Y|JlKMa�e�]�[bT�e_W^UdUd[b]�e¡Rd]DY o [ f TVR o J�UdJ�e �J��zT�W^YiR\[b]�e f J�ª�WFkA¬�JlUdU/¢ £ W«eZJLjLYiR\[b]�/y��
JlkAa0[@eZJgUXW�Y|JLj H ]VRd�DTVJOK�R\eiJ$JL]�[mJlTV� o Jgau[^T o [b}VYZJL]VR o TV] o �J�erTVUdY|W^Y��VJlUdUdJ$a o �JLeZJL]DYZJOU\W¡K �JLY H [ f J f J o �JLeZ[^�
UdTVYiR\[b] f J�e �J��zT�WFYZR\[^]�e f JOª;WFkA¬�JLUSU�j H [bR\erR\J��mTV]�J	K �JLY H [ f J f J f RS® �J o JL]Vj�J�e �V]cR\J�e [^T ��Rd]VRSY|J$9RS®uJ o Jl]�j�J
G RdKMJ	$[bK�W^Rd]�� �p G ��â�cJLUSU\J9a o �J�eiJL]DY|JúW^T�eieiR��zT�JlU\�zT�J�e�TV]�e f J�e o �JLeiTVUSYºW^YZe`[^}VY|Jl]ATVe�¢ n TVR\eáTc] o �J�erTVK �J
o W^acR f J f JLe f Rd�bJ o eiJ�e f [AjLTVKMJL]DYºWFYZR\[^]�e��,erT o U\J�a o [b}VU IJLKMJ�Rd]D�@J o eiJ�� �JLYZT f R �JLJ�egJ�erY	�ÕW^RdY f W^]�e	UXW_eiJ�jLYiR\[b]�-x��â¢7sp]V�V]�UXW_eiJ�jLYiR\[b]��ÕN��½a o �JLeZJl]AYZJ�U\W�K �JlY H [ f J f J o �J�eZ[^UdTVYiR\[b]�TVYiRdUSR\e �JLJúa0[bT o	o �J�eZ[^T f o J¡UdJ�a o [b}cU IJLKMJ
Rd]D�@J o eiJb¢

@`[bT�e�]�[^T�e�Rd]DY �J o JLeZeZ[^]�e f W^]�e¡jLJ_a o [^qrJlY&� IW f J�e�a H �Jl]�[bK IJL]�JLe �JLU\JLjLY o [bK�Wb�b] �JlYZRd�DTVJ�e�¢ � J�e¡a H �Jl]�[^�
K IJl]�J�e`eZJ f��JLj o Rd�@Jl]DY IW�U � W^R f J f JLe �JL�DT�W^YZRd[b]�e f Júª;WFkA¬�JLUdU-¢� ]�j H W^K�a �JlU\JLjLY o [bK�Wb�b] �JlYZR\�zT�JOJ�erY f��JLj o RSY½a�W o TV]��DT�W f o TcaVU\JlY f Júj H W^K�a�e f JO�@JLjLY|JlT o e f W^]�e9TV]
f [bK�W^Rd]VJ�� f J ��� �����������������

 ! �#"%$'&(� �@j H W^K�a �JLU\JLjLY o R\�zT�JgJl]*)�[bUSY|e,+FK IJlY o J
 - �#"%$'&(�.�@j H W^K�a¨K_Wb�^] �JLYiR\�zT�J	JL] Q½K�a IJ o J�e,+FK IJLY o J
 / �0"%$'&(� �@j H W^K�a f�� RS] f T�jlYZRd[b] �JLU\JLjLY o R\�zT�JgJl] � [bTcU\[bK�}Ve1+FK IJLY o J�2
 3 �0"%$'&(� �@j H W^K�a f�� RS] f T�jlYZRd[b]�K_Wb�^] �JLYiR\�zT�J	JL] �©JL}0J o e,+FK IJLY o J�2

�i~4�

	W^]�e�jLJ'�zTVRáa o �J�j IJ f Jb�5" f��JLeiR\�^]�J�U\JMau[bRS]DY�j�[^T o W^]DY f J6�87 � � JlY¡Y:9 ? f��JLeiRd�b]�J_U\J�Y|JlKMa�eL¢ � J�e
j H W^K�a�e f J	�@JLjLY|JlT o e½eZ[b]DY o JlUdR �JLe IW;���������

< �#"%$'&(�.� f JL]VeiRdY �J f Jgj H W o �bJ �JlU\JLjLY o R\�zT�JgJL] � [bTVUd[bK�}�e,+FK IJLY o J �
 = �0"%$'&(� � f JL]VeiRdY �J f Jgj�[bT o W^]DY`JL] Q½K�a IJ o J�e1+æK IJlY o J>2 �/y��

£ J�e½�^W o RXW^YiR\[b]Ve JL]�JLeia�W^j�J�JlY9Jl];Y|JlKMaVe f JOj�JLe f RS�@J o eZJLe$�zT�W^]DYZRSY �J�e`eZ[^]AY o �JL�bR\JLe`a�W o UdJ�e �J��zT�W^YiR\[b]Ve f J
ª;WFkA¬�JLUdU�� ?

@@@@@@@@@@@@@@@@A
@@@@@@@@@@@@@@@@B

C  3C &ED o [bY  !GF ?

C  /C &IH o [bY  - D  = F ?

f Rd�  /JF <
f Rd�  3KF ?

�-x��

sp]�a o JL]�W^]DY¼UXW f Rd�bJ o �@JL]�jLJ f JL�-xm¢Úy��â��JL] f��J o Rd�^W^]DYM�-xc¢Óx��ua�W o�o WFaVau[ o Y¼W^TOY|JLK�a�e�JLY¼JL]�WFqr[bTVY|W^]DY�KMJLK�} o J
IW�KMJLK�} o J$UdJ�e f JlTck �J��zT�W^YiR\[b]Ve`[^}VY|Jl]ATVJ�e���[b]�[b}VYiR\Jl]AY U �²�JL�zT�W^YZRd[b]��C <C & D f RS�  = F ? �,N��

é�¼ô�é�Þ
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�zTVR�JlkAa o RSK�J��zT�J�U\JLe f JL]�erRdY �JLe < JLY  = eZ[^]AY o JLUdR �J�JLe�a�W o UXW$U\[bR f J½jL[b]�eiJ o �^W^YiR\[b] f J UXW	j H W o �@J �JLUdJ�jLY o Rd�DTVJb¢
£ JLe �J��zT�W^YiR\[b]�e �,x��uJLY �ÕN���]�J�erT � eZJl]AY�a�Wbe IW j�W o WbjlY �J o R\eiJ o UdJpj H W^K�a �JLU\JLjLY o [bK�Wb�b] �JlYZRd�DTVJb¢��/U@j�[b]D�DR\Jl]AY

f J5�
�ÕR � f��JLj o R o J�U\JLe�U\[bRde f J_j�[bK�a0[ o YZJLKMJL]DY f T¤K�W^Y �J o R\W^T��zTVR��@[b]DY�a0J o K�JlYZY o J f J o JLUSR\J o UdJ�e
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£ JLe¡j H W^K�a�e¡JLY¡U\W�jLRd}cU\J �JlYZT f R �J�J'ei[b]DY�Rd]D�^W o R\W^]DY|eúa�W o¡o W^acau[ o Y IW;TV]�J f R o JLjLYZRd[b] f [^]V] �J�J^¢�	W^]�e

]�[bY o J	j&W^e`jL[bK�K�J9]V[bT�eáU\J$KM[b]DY o J o [b]�eáaVUST�eáYºW o f �c]�[^T�e�W&�@[b]�e�j H [^R\eiRuTV]�J	Rd]D�^W o R\W^]�jLJ9a�W o o W^aVa0[ o Y IW
U � WFkmJ�� � � ��UdJ�e f��J o RS� �JLJ�e�a�W o o W^aVa0[ o Y IW � ei[b]DY`]DTVUSU\JLe1�l¢
£ JLe f JlTck©eZ[bT�eúeihAeiY IJLKMJ�e f R\eÕqr[^Rd]DY|eOeZ[b]DY�WbeZei[mjlR �J�e IW f JLTck©au[^UXW o R\e|WFYZR\[^]�e9Rd] f��JLa0JL] f W^]DY|J�eL�¼U\W�a0[^�

UXW o R\eZW^YZRd[b] G�o W^]�ei�bJ o eZJ �spU\JLjLY o R\�zT�J*� G s � �ÕU\J�j H WFKMa �JlU\JLjLY o R\�zT�J  ! o J�erY|J f W^]�eúUdJ¡aVUXW^] KrY o W^]�er�@J o eZJ3L
� " � [ o Y H [b�@[b]�W^U IWOUXW f R o JLjLYiR\[b] f�� Rd]D�^W o R\W^]�j�J�� � ��JLY�U\Wga0[bU\W o Rde|W^YiR\[b] G7o W^]�er�@J o eZJOª�Wb�b] �JlYZR\�zT�J � G ª ��ÕUdJ	j H W^K�a¨K�Wb�b] �JLYZRd�zT�J  - o JLeiY|J f WF]�eáU\J$aVU\W^] KrY o W^]�er�@J o eZJ3L���" � [ o Y H [@�@[b]�WFU IW�UXW f R o JLjLYZRd[b] f�� Rd]D�^WF�
o R\W^]�j�J�� � �l¢ � JLe f JlTck�eZ[bT�e�eihAeiY IJLKMJ�e f��J�j o Rd�bJL]DY�W^Ud[ o e�U\JLe¦RS]DY|J o WbjLYiR\[b]Ve �JlU\J�jlY o [bK_W^�b] �JLYiR\�zT�JLe f WF]�e�TV]
JL]D�DR o [b]V]�JlK�Jl]AY`}VR f RdKMJL]�erR\[b]c]�JLU-¢
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 �JLeZ[ o K_WFR\e�]�[^T�e¨]V[bT�e�aVUXW��jL[b]�e f W^]Ve�UdJ§j&Wbe f J§U � H hAa0[bY H�IJ�eiJ�}VR f RdKMJL]VeiR\[^]V]�JLUSU\J^��JlY;jLJLUXW�a0[bT o
aVUdTVeiR\JlT o e o W^R\ei[b]�e �

	 n [^T o f JLe o W^RdeZ[b]�eOY|JLj H ]VR\�zT�JLe���U � JâkAY|JL]VeiR\[^] f�� Tc] j�[ f J�yb W^T�j&Wbe¡xb eZ[bTVU IJL�bJ f J�]�[^K�} o JlTck
a o [b}VU IJlK�JLe f J½K�R\eZJ`JL]�[mJlTV� o J½e|W^]�e o R\Jl]_WFaVau[ o Y|J o f J�]�[bTc�@J&WFT��DT�W^]DY W^TckMjL[b]�j�JlaVY|eL¢V$J�aVUdTVe��
j�JlUXW�]V[bT�eúU\W^R\eieZJ�TV]�J�acUdT�eú� o W^] f JMU\W^YZRSYZT f JMW^T©]VRd�bJ&W^T f JLe�eiRSK�TVU\W^YZRd[b]�e IW��bJL]VR o aVTVRdeZ�zT�J�UdJ�e
Y|JlKMaVe f J�j&W^UdjLTVUAJLY¼UXW�K �JlK�[bR o Jp] �JLj�JLeZe|WFR o JLe IW½U � RSKMaVU �JLKMJL]DYºWFYZR\[^] f�� TV]¡j�[ f Jáyb eZ[^]AY¼]�JLYiY|JlK�Jl]AY
aVUST�e9�ÕW^RS}VU\JLe½�zT�J�a0[bT o TV]§j�[ f J¡x@ �ÕeiR¼U\JúYZJLK�a�e f J�j&W^UdjLTVU�JL]©ybvJLeiY f J�U � [ o f o J f J � � W^U\[ o e
JL];x@=RdU7JLeiY½W^T¨K�[^Rd]�e f JgU � [ o f o J f J ��� �l¢
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	 69]¤auJlTVY�JL]VeiTVRSY|J o JLK�W o �zT�J o �zT�J_U\J f��JLaVU\Wbj�JlK�Jl]AY f T o W f W o e � JL®0J�jlYZT�WF]AY�erTVRd�^W^]DY�TV]VJ_UdR\�^]�J
f o [bRdYZJ �,�zT�J�U � [b] f��J�erR\�b]�J�jL[bKMKMJ �JlYºW^]DY�U � WFkmJ � � �l�pU � [^] f J �JLK�R\eiJ�eZJ'a o [^a�Wb�@J¨W^Ud[ o e f W^]�e�U\J
aVU\W^] � � 
 �Õ[ IT � 
 JLeiYáU\WOa o [b��[b] f JLT o �l¢ £ WOaVUdTVa�W o Y f J�e�YZTVh@W^Tck o JL]Vj�[b]DY o �J�e jL[bTVa0JL]DY�W^Ud[ o e¦j�JlYZY|J
Y o WFqrJ�jlY|[bR o J�JLY f [b]Vj¨a0JLTV�bJL]DY °JlY o J�jL[b]�eiR f��J o �J�eMj�[bK�K�J �JlYºW^]DY�a�W o W^UdU IJLU\J IW§U � WFkmJ � � ¢¦$J�acUdT�e
U\J o W f W o �JlK�JlY'UdTVR	W^T�eZerR	TV]�j H W^K�a �JlU\JLjLY o R\�zT�J�a�W o W^UdU IJLUdJ IW�U � WFkmJ � � ��]�[bT�e'a0[bTV�b[b]�e f [b]�j
j�[^]�eiR f��J o J o U\J$K�RdUSR\JLT_j�[bK�K�J �JlYºW^]DY�Rd]D�^W o RXW^]DYáa�W o o W^aVa0[ o Y IW�jLJLYiY|J f R o J�jLYiR\[b]�¢
ª�W^U\� o �J$Y|[bTcY½jLJLYiY|J H hDa0[bY H7IJ�eZJOa o �JLeZJl]AYZJ f JLe`USRdK�RdYZJ�e��A[b]¨]�JgK�[ f��JLUSR\eiJ9a�Wbe Y o&IJ�e�}VR\Jl]�UdJ$KMRSUdRdJLT�JL]

U\J	erTVaVa0[@e|W^]DY`Rd]D�^W o R\W^]DYáa�W o�o W^aVa0[ o Y IW�U � WFkmJ � � ¢
£ J o W f W o �JlK�JlYZYºWF]AY¼TV]¡j H WFKMa �JlU\JLjLY o R\�zT�J¦a�W o WFUdU IJlU\J IW½U � WækcJ � � ]�[bT�e o �JLeZ[bT f o [b]�e¼U\J¦eihAeiY IJLKMJ�� G ª �
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@`[bT�e¡W&�b[b]�e¡[baVY �J�a0[bT o TV]VJ�K �JlY H [ f J�YZJLK�au[ o JLUSU\J^��RSU�]V[bT�e¡W;�ÕW^USUdT«j H [bR\erR o f W^]�e�U �²�Jl�@Jl]AY|W^RdU f J�e
K �JlY H [ f JLe_Rd]�erYºW^YiR\[b]V]�W^R o J�e_jLJLUdUdJ��zTVR	jL[b]D�@JL]�W^RdY�U\J�KMRdJLTck IW«]�[bY o J�a o [^}VU IJlK�J^¢ £ J�e'K �JLY H [ f JLe_a�W o
�JLU �JLKMJL]DY|e��V]cR\eúa o �J�eiJL]DY|Jl]DYMU � W&�^W^]DYºWb�bJ f J_KM[ f��JLUdRdeZJ o W&�@JLj_a o �JLjLRdeiR\[^] f J�e�erT o �ÕW^j�J�e¡USRdK�RdY|JLegj�[bT o }uJLe��
K_WFR\e IW�TV]§j�[ °TVY`a o [ H Rd}cRdYZRS��a0[bT o ]V[bY o Júa o [b}VU IJlK�J^¢ n W o W^RSUdUdJLT o e�� IWMU � H JlT o J¡W^jLYZTVJLUdUdJb��U\JLe f RSK�Jl]�eiRd[b]�e
f J�e`[b}cqrJlY|e Y o W^RdY �J�eáUSRdK�RdY|Jl]DY�U � TVYiRdUdRde|W^YiR\[b] f Jgj�JLe�K �JLY H [ f J�eL¢

@`[bT�eg]�[bT�eOeZ[^KMKMJ�e f [b]VjMY|[^T o ] �JLeO�bJ o eúTV]�J�K �JlY H [ f J f J f R\eij o �JLYZRde|W^YiR\[b]§a�W o f RS® �J o Jl]�j�JLeú�V]VRdJ�e
f J�e �JL�DT�W^YZRd[b]�e f J½ª;WFkA¬�JLUSU/�@JlY�]�[bT�e�W&�@[^]�e�j H [bR\erR f�� TVYZRSUdR\eiJ o TV]MW^U\�@[ o RdY H KMJ���[ o K�TVU �J¦a�W o ¥¦JLJ`Jl]¨~��M7VW
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� x��-¢ � JLU\Wúau[^T o f JLeáj�[^]�eiR f��J o W^YZRd[b]�e f J9YºWFRdUdUdJ f J�e�a o [b}cU IJLKMJ�e IWúa o JL] f o J$Jl]�j�[bK�aVY|J^� f J½�DRdYZJ�eZeiJ f�� Jlk �Jl�
jLTVYiR\[b]�� f JO�ÕW^jLRdUSRdY �J f�� RdK�aVU �JlK�Jl]DYºW^YiR\[b]7�Aau[^T o U\J$�ÕW^RSY��DTVJújLJLY9W^U\�@[ o RdY H KMJ9J�erY½a�W o �ÕW^RSY|JlK�Jl]AY`W f W^aVY �J IW
UXW f RdeZj o �JLYiR\eZW^YZRd[b] f J�e �JL�DT�W^YZRd[b]�e f J½ª;WFkA¬�JLUSU�JLY�JL]c�V]Ma�W o j�J��zT�J�j�JlY�WFU\�@[ o RdY H K�J¦J�erY o �JLacTVY �J o [^}VT�eiYZJb¢

@`[bT�e�W^UdUd[b]�e	a o �JLeZJl]AYZJ o jLJLYZYZJ�K �JLY H [ f J^��eZJ�e�j&W o WbjLY �J o RdeiYiR\�zT�J�eL��JlY�]�[bTVeúRd]DY �J o JLeZeiJ o;IW;eZW�K�R\eZJ�JL]
[mJlTV� o J^¢

@`[bT�e¡]�[bTVe�aVU\W��j�[^]�e f [b]�j�JL] f RSK�Jl]�eiRd[b] f JLTck0��]�[bTVe f��JLj�[bTcau[b]Ve�UdJ f [bK�W^Rd]�J f J�j�W^U\jlTVU�� ��U\J
eZ[bU ��JL]�TV]�Jg� o RSUdUdJ o �JL�bTVUSR IJ o J o JLjLYºWF]��bTVU\W^R o Jb¢ � JlYZY|JO� o RdUdUdJ½]�J	a0[bTV�^W^]DY °JLY o JgRd]V�V]cR\Jb�cJLUdUdJ$J�erY9jL[bK�au[@e �J�J
f J � � � H ~��OG � � 
 H ~��	jLJLUSUdTVUdJ�e f JMY|W^RdUSU\J:��� "%$�� � �l��[ IT�� "¤JlY�� � ei[b]DY o J�erauJLjLYZRS�@JlK�Jl]AY�U\J�e	a�W^e f J
f R\eij o �JLYZRde|W^YiR\[b] U\J'Ud[b]�� f J�e�WFkmJ�e � � JlY�� 
 ¢ £ J��ÕW^RdY��zT�J�UXW§� o RSUdU\JM]�J�ei[bRdY�a�W^eMRd]c�V]VR\J'Jl]DY o W ° 5 ]�J�UXW
] �J�jLJ�eieiRdY �J f�� W&�@[bR o f J�e9jL[b] f RSYZRd[b]�e`W^Tck�}0[ o f e9W^}VeZ[ o }�W^]DY|JLe�¢ � H WbjLTc]�J f JLe9jL[bKMa0[@eZW^]DY|J�e f JLe9j H W^K�a�e! JlY - JLeiY �JL�^W^UdT �J�J IWgTV]MJL] f o [bRSY¦eia �JLjLRd�V�DTVJ f J�UXW	� o RdUdUdJ f J`j&W^UdjLTVU-� f��JLj&W^U �J�J�a�W o�o W^acau[ o Y�W^Tck�W^TcY o JLe�¢
£ J`j H W^KMa�K�Wb�b] �JlYZR\�zT�J JLeiY�YºWF]��@JL]DYiR\JLU�WFT�K�RdUSR\JlT f J�j H Wb�zT�J½W o&°JlY|J f J UXW$jLJLUSUdTVUdJb�^UdJ j H W^K�a �JlU\JLjLY o R\�zT�J
J�erYá]�[ o K_W^UuW^T'jLJL]DY o J f J9j H Wb�zT�J	j�JlUdUdTcU\Jb¢�@`[bT�e W&�@[^]�e f [b]�j½JL]'�ÕW^RSY�}0J�ei[bRd] f J9Y o [bR\e¦� o RdUdUdJ�e f J$j�W^U\jlTVU
�zTVR�]�[bT�e f��Jl�V]VR\eieZJl]AY`Y o [bR\e JLeia�W^j�J�e f JgeiTcRdY|JLe f JO��[^]�jLYiR\[b]�eL¢

�/Uu]�[bT�e��ÕW^TVY f [^]�j	TV]�Jg� o RSUdUdJ f Jgj&WFU\jLTcU�au[^T o �
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£ W����bT o JgeiTVRS�^W^]DY|J	RdUST�eiY o J$jLJúj�W^U\jlTVU/�mJL] f��JLY|W^RdUSUXW^K�Y�U\JLe f Rd® �J o JL]DY|JLe½� o RdUSU\J�e¦KMRdeZJLe JL]�qrJLT7¢
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69]MWFqr[bTcY|J IW$j�JlYZYZJ f R\eZj o �JlYZR\eZW^YZRd[b]¡Jl]�JLeia�WbjLJ TV]�J f R\eij o �JLYZRde|W^YiR\[b]�JL]�Y|JlKMa�e f JáY�hDa0J�e|W^TVYZJl�-K�[bTcY|[b]� � &�J�erYpU\J¦a�Wbe f J f R\eij o �JlYZRde|W^YiR\[b]�JL]�YZJLK�a�epJLY ��� U\J�]�[bK�} o J f J�a�Wbe f J�Y|JlKMaVepJL®0J�jlYZT �JLJ�e1�â�@j � J�erYi� IWF� f R o J
�zT�J U\J�j H W^KMa �JlU\J�jlY o R\�zT�JáJLeiY¦j&W^UdjLTVU �J�TV] f JlKMRma�Wbe f JáYZJLK�a�epjL[b]�e �JLjLTVYiRd�bJLKMJL]DYáWFT�j&W^UdjLTVU f J�e�j H W^K�a�e
K_W^�b] �JLYiR\�zT�JLe�¢�sp]§Y|Jl]�W^]DY	jL[bKMacY|J f T��ÕWFRdY$�zT�J�UdJ�j�W^U\jlTVU f JLe	j�[bK�a0[@e|W^]DYZJ�e f JLe	j H W^K�a�e �JlU\J�jlY o R\�zT�J�e
JLYgK�Wb�b] �JlYZR\�zT�J�e � JL®0J�jLYiT�JMW��bJ�j¡TV] f��J�j�W^UXW^�@J f�� TV] f JLK�Rpa�Wbe f J�YZJLK�a�e��0U\J�e f��J o RS� �J�J�e	a�W o YZRdJLUSU\J�e`a�W o
o W^acau[ o Y`W^T¨Y|JLK�a�e�e ���J�j o RS�@JL]DY
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eZ[bRSY IW�xM?M?Mª : �^�ueZ[^RdY IW_{�?M?@ª : �új�[bK�K�JgjLJLUdUdJ f T o W f W o f J K|¯OQVQ�� LV¢069]�j H [^R\eiRSY$WFT�eZerR f JOa o Jl] f o J
U\J$]�[^K�} o J f J$au[bRS]DY|eáa�W o U\[b]��^T�JLT o fu� [b] f J �J��zWFU IW'~�?:�Õa0[bT o TV]VJO�zT�JLeiYiR\[b] f J o W^aVR f RdY �J f J�e�j&WFU\jLTcU\e1�â¢
n [bT o a0[bTV�@[^R o �ÕW^R o Já}uJ�W^T�jL[bTVa f J½erRdK�TVU\W^YZRd[b]�e o W^aVR f JLKMJL]DY¦JLY f [b]Vj`YZJ�eiYZJ o ]�[bY o J a o [b� o W^K�KMJb�@[b]

a o Jl] f TV] f [bK_WFRd]�J f J½j&W^UdjLTVU�a0JLYZRSY � � " F � � F y�?c~��l�DJLY�a�Wbe�Y o [ba f J½a�Wbe f J`Y|JlKMa�e � � & F {:?c~4�l¢A$J
j�JLe f [b]V] �JLJ�e�[b] f��J f TVRSYpa�W o UXW½��[ o K�TVUdJ �,xzy���U\W½�^W^U\JlT o f J � "�JlY � � �ÕJLUSU\J�e��^W^U\Jl]AY IW½auJlT¡a o&IJLe¦y^N9K�K:�â�
aVTVRde�a�W o U\W½jL[b] f RSYZR\[^]�] �J�jLJ�eie|W^R o J f JáerYºW^}cRdUdRSY �JL�-xc~���UXW`�bWFU\JLT o f J � & �,jLJá�zTVR f [b]c]�J � & F { G 7z{A~�? C*E E²e,�l¢
£ J f [bK_WFRd]�J��ÕWFRdY f [^]�j�NV� W_K IJLY o J�e f J¡Ud[b]��'JLY f J¡a o [b��[b] f JLT o �7[b]§U �²�JLYZT f R\J¡erT o TV]�J f T o �J�J f JMyBW^]�e�,eZWbj H W^]DY½�DTVJOU\W�eZ[bT o j�J f T o JúxF]�e1�â¢ £ JLe�j�[b] f RdYZRd[b]�eáRS]VRdYiRXW^UdJ�e¦eZ[b]DY`Y|[bTbqr[^T o eá]DTVUSU\J�eL¢
ª�W^Rd]DY|Jl]�W^]DY&��[^]¨�^W¡a o �JLeZJl]AYZJ o f JLTmk f J�e�eiRSK�TVU\W^YZRd[b]�e�]DTVK �J o R\�zT�J�e �
	 G [bTVY fu� W^}0[ o f [b]úK�[ f��JLUSR\eiJ�Tc]¡eZ[bTVer��ei[bU o JLU\W^YZRS�@JlK�Jl]AY¼eiRSKMacU\Jb��[^]�a o JL] f¡f [^]�j¦Tc]�KMRSUdRdJLT IW f JlTck
j�[^T�j H J�e �VTV]�J$jL[bT�j H J f�� W^R o � f J$j�[^] f T�jlYZRd�DRSY �J �JlU\J�jlY o R\�zT�J � E F ?�JlY f J9a0J o KMRSYZYiRd�DRdY �J �JlU\JLjLY o R\�zT�J
o JlUXW^YiRd�bJ-7 E F ~4��JlY JL]V�c]'TV]�J	j�[^T�j H J f J9YZJ oio J � � 2 F ?�G ?M?m~�$S7 2 F W��l¢m	W^]�e�UXWújL[bT�j H J f J$Y|J oio J
[b]¨aVUXW^j�J$TV]¨YZTVh@W^T f J	��J o � � F ~�?���$S7 F ~4�l¢

	 sp]�eiTcRdY|J�[b]�KM[ f��JlUdRdeZJ	UXW���[@eZeiJ f J�eZW^}VU\J f JúU � WFR o J f�� J�eie|W^R�j�[bK�K�JgTV]�K�RdUSR\JLT IW f JLTck�j�[bTVj H J�e �
TV]�Júj�[bTVj H J f�� W^R o � f J�j�[^] f T�jlYZRd�DRSY �J �JlU\JLjLY o R\�zT�J � E F ?�JLY f Júa0J o K�RdYiYZRS�ARSY �J �JlU\J�jlY o R\�zT�J o JLU\W^YZRS�@J
7 E F ~4��JlY�TV]VJ;j�[^T�j H J f J;e|W^}VUdJ�eiJ�j � � 2 F ?PG ?�?M?M?c~�$ 7 2 F N��l¢�69]3aVUXW^j�J f W^]�e�UXW©jL[bT�j H Jf J�e|W^}cU\J�Y o [^R\e$YZTchzW^Tck0��TV]�Jl]¤WbjlR\J o ��TV]«JL]«��[^]AYZJ � ��F ~�? � $ 7 F ~4�â�7JLYgTV]«JL]«a0[bUSh@JLY H hAUdJL]�J� � F ? $S7 F y GÓN��â¢
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Tuyau

Oz

Air

Sol

201

151
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101

0
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201

101

Ox
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BELOW -220

-220 - -180

-180 - -140

-140 - -100

-100 - -60

-60 - -20

-20 - 20

20 - 60

60 - 100

100 - 140

140 - 180

180 - 220

ABOVE 220
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BELOW -220

-220 - -180

-180 - -140

-140 - -100

-100 - -60

-60 - -20

-20 - 20

20 - 60

60 - 100

100 - 140

140 - 180

180 - 220

ABOVE 220
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BELOW -1000

-1000 - -818

-818 - -636

-636 - -455

-455 - -273

-273 - -91

-91 - 91

91 - 273

273 - 455

455 - 636

636 - 818

818 - 1000

ABOVE 1000
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BELOW -500

-500 - -409

-409 - -318

-318 - -227

-227 - -136

-136 - -45

-45 - 45

45 - 136

136 - 227

227 - 318

318 - 409

409 - 500

ABOVE 500
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BELOW -1000

-1000 - -818

-818 - -636

-636 - -455

-455 - -273

-273 - -91

-91 - 91

91 - 273

273 - 455

455 - 636

636 - 818

818 - 1000

ABOVE 1000
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BELOW -1000

-1000 - -818

-818 - -636

-636 - -455

-455 - -273

-273 - -91

-91 - 91

91 - 273

273 - 455

455 - 636

636 - 818

818 - 1000

ABOVE 1000
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Ox

T3 tuyau de PE de rayon 8 cm

Oz

Air

Sable

1 m 2 m 6 m5 m

1 m

0 m

1.5 m

O

T1 T2 T3

R

T1 tuyau d’acier de rayon 8 cm

T2 tuyau de fonte de rayon 5 cm
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BELOW -600

-600 - -500

-500 - -400

-400 - -300

-300 - -200

-200 - -100

-100 - 0

0 - 100

100 - 200

200 - 300

300 - 400

ABOVE 400
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BELOW -200

-200 - -164

-164 - -127

-127 - -91

-91 - -55

-55 - -18

-18 - 18

18 - 55

55 - 91

91 - 127

127 - 164

164 - 200

ABOVE 200
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BELOW -500

-500 - -409

-409 - -318

-318 - -227

-227 - -136

-136 - -45

-45 - 45

45 - 136

136 - 227

227 - 318

318 - 409

409 - 500

ABOVE 500
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t W^aVa0JLUd[b]�e��zT�J½U\WgY o WbjLJ f�� TV]_K�RdUSR\JlT�J�eiY�UXWáq²TckAYºW^a0[@erRdYZRd[b] f J�e�JL] o J��bRdeiY o JLKMJL]DYZe�Y|JlKMa0[ o JlU\e o J �jLT�e
JL]���[^]�jLYiR\[b] f JúU\W�a0[@erRdYZRd[b] f T o W f W o �VTV]�Rd]VeiYºWF]AY|W^] �JOJ�erY9UXW¡�^W^U\JlT o f�� TV]�j H W^K�a�Jl]�Y|[^T�e`UdJ�e�au[^Rd]DY|e
IW�Tc]�RS]�eiY|W^]DY f [b]V] �J^¢

69]_a0JLTcY��@[^R o �zT�J f W^]�e�U\WúerRdK�TVU\W^YZRd[b] f�� TV]'KMRSUdRdJLT IW¡yújL[bT�j H JLe�W��bJ�j$TV]_eZJLTcU�YZTVh@W^T7�AUXWOa0[@erRdYZRd[b]
f T�YZTVh@W^T�W^aVa�W o W ° 5 YájLU\W^R o JLKMJL]DY��ÕeZ[bK�KMJLY f J�e H hDauJ o }0[bU\JLe f W^]�eáUdJ�e����^T o JLe9��JlY Wc�m[bT�j o [bRSk f W^]�eáUdJ�e
���bT o J�e`�¡JLYO~�?��â¢M69]�auJlTVY`W^T�eieiR o JlK_W o �zT�J o �zT�J	U\JLe j�[b] f RdYiR\[b]�eáW^Tck'}0[ o f e f J�� o W^]�jlR\e � [bUSUdRd]V[�eZ[^]AY
Y o&IJ�e`J � j&WbjLJ�e �,jL[bKMa�W o J o U\J�e ���^T o JLe9{�JlY 7��l¢
£ W f JlTckAR IJLKMJ¨eiRdK�TVUXW^YiR\[b] f [b]V]�J f JLe o �J�eiTcUdYºWFY|e�W^]�W^Ud[@�bT�J�WFTck K�JLeiT o J�e�a H hAeiR\�zT�JLe���JLUdUdJ_�^W^UdR f J

f [b]�jMU\JMa o [@� o W^K�K�J^¢�6$] o JLK�W o �DTVJ'W^T�eieiRá�zT � TV]�J_K�R\� o W^YiR\[b]§a0J o KMJLYúU IW¨JL]�jL[ o J f J f��JlY|J o KMRS]�J o UXW
au[beiRdYiR\[b] f J�e�YZTVh@W^Tck0¢
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� JlYZYZJOeiJ�jlYZR\[^]�JâkAau[@eiJúJlY f [b]V]VJgTc] o �J�erTVK �J o W^aVR f J f J	UXW f RS�@J o eZJ f [AjLTVKMJL]DY|W^YZRd[b] �JLYiT f R �JLJb¢ G [bTVY
f�� W^}u[ o f q � W^R �JlY �J WFK�Jl] �J IW½USR o J�U\JLe¼USRd� o JLe � {��VJlY � 7��ma0[bT o K � Rd]VRSYZRdJ o W^Tck �J��zT�W^YiR\[b]Ve f J�ª;Wækm¬�JLUSU/¢ n TVR\e�UdJ�e
W o YiR\jlU\J�e � � �m��WA�V� � �¦��[bT o ]VRde�a�W o ¯ Q���	s � t Q @ � s �mK � [^]AYáW^aVa0[ o Y �J9aVUST�e f J½a o �JLjLR\erR\[b]VeáeiT o U\J9erTbqrJLY
f T�erYºWb�@J^¢�Q#U � W^R f J fu� �/]DY|J o ]�JlY&�mq � W^R o JLj H J o j H �J f JLe	W o YiR\jlU\J�e`eiT o U\JLe o W f W o e9� �JL[bU\[b�bR\�zT�JLe � � ~�?A�¼~b~@��~æym�
~�xc�0~&N � �l¢ £ W�}cRd}VUSR\[bY H�IJ��zT�J f J9U � � @ t � Q�K � Wú��[bT o ]VRuUdJ�e W o YZRdjLU\JLe � � ~æ{D�u~�7m�u~æ�D�u~ Wc�0~��m�Vy�?c�cym~@�Vy@yA�Vybx � �l¢
spY½Jl]V�V]�q � W^R o J �jlT�UdJ�e`W o YZR\jlU\JLe�� � y^NV��yb{m��y�7m��yb�A��yBWA��yb� � ��JLY�UXW�Y H�IJ�eiJ � xM? � f Jú¯ Q���	s � t Q�@ � s ¢
£ JLe f Rd�bJ o e¨W o YZRdjLU\JLe�}VRdJL] �zT�J�a�W o U\W^]DY_Y|[^T�e f J�e o W f W o e'� �J�[bUd[@�bRd�DTVJ�e��¦auJlTV�@Jl]DY;eiJ o �JLa�W o YiR o JL]

aVUdTVeiR\JlT o e�j&W^Y �J��@[ o R\JLe��bjLJLTck��zTVRVa o �J�eZJl]DY|JL]DY�eZJlTVU\JlK�Jl]AY�U\J�e f Rd�bJ o eiJ�e�W^acaVUdRdj&W^YiR\[b]�e�a0[@eZerRd}VUdJ�e f JLe o W f W o e� � �m�c~�{m�@yby�� �â�bjLJLTck��DTcR o �JLeZ[bUS�@Jl]AY�UdJ�a o [b}VU IJlK�J f R o J�jlY��,j�W^U\jlTVU f J�epj H WFKMa�e �JlU\JLjLY o R\�zT�JLepJLYpK�Wb�b] �JLYZRd�zT�J�e
f W^]�e TV]¨K�RdUdRdJLT f [b]V] �J��áJL]¨TVYZRSUdR\eZW^]DYáTV]�J	K �JLY H [ f J f J f Rd® �J o JL]�jLJ�e �V]VRdJ�e�eZ[bRSY�JL] f [bK�W^RS]�J9Y|JlKMa0[ o JLU� � ~æym��xM? � �â��eZ[bRSY�JL] f [bK�W^Rd]�J_� o �J��zT�Jl]AYiR\JlU � � �A� ~�? � �l��jLJLTck �zTVR o �JLeZ[bUS�@Jl]AY�U\J_a o [b}VU IJLKMJ f J f��JLYZJ�jLYiR\[b]
f�� [b}cqrJLYZeúJl]DY|J oio �JLe�JL] o �JLeZ[bUS�^W^]DY	TV]«a o [b}VU IJLKMJ�Rd]D�@J o eiJ � � ~ Wm��~��m��y�?m��ym~@��~�xA��~&NV��y^xc��y^Nc��y:7m��y@�m�7yBWc�
yb� � �l��JL]V�c] UdJ�e�W o YiR\jLUdJ�eO�zTVR j H J o j H Jl]AY IW�KM[ f��JLUSR\eZJ o U\J�e�W^]DY|JL]c]�J�eL��U � RdK�aVTVUdeiR\[^]©[^T�U\JMeZ[bU�UdTVR �/K °JLKMJ� � ~�7c��y@yD��y@{ � �l¢
£ J o W f W o � �JL[bU\[b�bR\�zT�Jg[bT K|¯ o [bTV] f n JL]VJLY o W^YZRS]�� t W f W o L �-¯ n�t � a0JLTcY °JLY o J f��JL�V]cRpj�[^KMKMJ �JlYºW^]DY

TV] o W f W o f [b]DY¦U\J }VTVY�J�erY f J f��JlY|J�jlY|J o JLY¦R f JL]DYZRS��J o U\JLe¦erY o T�jLYiT o JLeáJLY�[b}cqrJlY|e�a o �J�eiJL]DY|e f W^]�e�U\J a o [mj H J
eZ[bTVer��ei[bU/¢@QmJ�e�WFaVaVUdRdj&W^YiR\[b]Ve¼ei[b]DYpUXW½a o �JL�bJL]DYZRd[b] f J�e o R\ei�DTVJ�e�eZ[^TVY|J oZo WFRd]�eL�^UXW�a o �Jla�W o W^YZRd[b] f JLe�j H W^]DYZRdJ o e
f J�� �JL]cR\J'jLRS�DRdU/��U\J�j�[b]DY oF°[bU\J fu� [bTc� o Wb�@JLe*��au[^]AYZe��pYiTV]V]�JlU\e1�â��UXW;a o [@erauJLjLYZRd[b] � �J�[^U\[@�bRd�zT�Jb��U �²�JLYZT f J f J�e
eiRSY|J�e$a0[bUSUdT �JLe �Õa�W o f JLe	j�[b]DY|W^KMRS]�W^]DY|e o W f Rd[zWbjlYZRd��eL��j H RdK�R\�zT�JLe1�l��U �²�JLYiT f J f J¡erRdYZJ�e9K�RdUSRdYºWFR o JLe��,jL[bKMKMJ
U\JLe�Y|J oZo WFRd]�e�K�Rd] �J�e��A[ IT_UdJ�e�USR\JLTmk f J	j�[bK�}�W^Y|e�a0[bT o�o JlY o [^TV�@J o UdJ�e¦K�TV]VRSYZR\[^]�e��zTVR�] � [b]DYáa�WbeáJlkAaVUd[@e �J��l�
U � W o j H �J�[bUd[@�bR\J^¢S¢ ¢ £ � W o YZRdjLU\JOU\JOaVUdT�e f��JLY|W^RdUSU �JOeiT o U\J�erTbqrJLYgJLeiY � y@y��,¢ £ J�a o [b}VU IJLKMJú�zTVR�]�[bT�e9RS]DY �J o J�eieZJ¡eZJ
aVUXW^j�J f W^]�e¦U\J`j&W f o J f J`UXWg�@J�erYZRd[b] f JLe o �JLeZJ�W^TckMT o }�WFRd]�eL� �JlU\J�jlY o R\jLRSY �J^�z�zW �b�zY �JLU �JLj�[bK�K�TV]cR\j&WFYZR\[^]�e��zJ�W^T7�
WbeZeZW^Rd]cR\eZeiJLKMJL]DY&� �JLjLUXWFR o W^�@Jb�^¢S¢ ¢ �â��au[bT o U\J�ei�zT�JLUde�U � T�eZWb�@J f T o W f W o j�[b]Vj�J o ]�J�JLeZeiJL]DYZRdJLUdUdJLKMJL]DY�U\J o JLa �J o Wb�@J
f J�e o �J�eZJ�W^Tck�Jl]AYZJ oio �J�eOW^�c] f J��ÕW^jLRdUSRdYZJ o UXW�a o �JLa�W o W^YZRd[b] f JLeOj H W^]DYZR\J o e f J�a0[@eZJ f J�} o W^]�j H JLKMJL]DY|eOJLY
f�� JlkAY|Jl]�eiRd[b]�e�¢
£ J o W f W o J�erY½Tc]�}0[ ° 5 YiR\J o K�[^}VRdUdJ$j�[bK�a0[@e �J f�� TV]�JúW^]DY|Jl]V]�JO�DTcR �JlK�JlY f J�e�RdK�aVTVUdeiR\[^]�e�} o&IJL�@JLe½�bJ o e

U\J�}�Wbe��¼JLY fu� TV]VJ'W^]DY|Jl]V]�J f J���[ o KMJ�R f JL]DYZRd�zT�J_�zTVR o J�jlT�JLRSUdU\J�U\JLe �JLj H [@e o �J�� �J�j H R\e�a�W o U\J�Y|J oio W^RS]7�7UXW
Y|[bY|W^UdRSY �J f J�j�JLe �J�j H [@e�JLeiY�WFaVauJlU �JLJ¦Y o WbjLJ o W f W o ¢B69] f��JLaVU\Wbj�J�U\J o W f W o U\J�U\[^]�� f J�UXW erT o �ÕWbjLJ�JlY¼UdJ�e�Y o W^j�J�e
o JLjLT�JlRdUdUSR\JLeá��[ o KMJL]DY�TV]�JgeZJLjLYiR\[b] o W f W o ¢N69] f R\eia0[@eiJ f [b]�j f J f [b]V] �JLJ�e f W^]�e�U\J f [bK�W^RS]�J �#"%$ � $'&(�â��JLY
U � [b]¨j H J o j H J IW o JLY o [bTV�bJ o U\J�eáa�W o W^K IJLY o JLe�a H hAerR\�zT�J�e f W^]�e UdJ f [bK�W^Rd]�J �#"%$ � $ � �
ª�W^Y H �JlK_WFYZR\�zT�JlK�Jl]DYgj�J�a o [b}cU IJLKMJ¡JL]DY o J f W^]�e	UXW'jlUXWbeieZJ f J�e	a o [b}VU IJlK�JLe f RdYZegRS]D�@J o eZJLe�¢¼	W^]�e	j�J

Y�hDauJ f Jáa o [b}VU IJLKMJ�eL�b[b]�erTVaVa0[@eZJ f [b]c] �JáTV]¡KM[ f IJlU\J o JLUSRXW^]DY¼U\J�e f [b]V] �JLJ�e�[b}�eiJ o � �JLJ�e �ÕRdjLRmU\J�e�JL] o J��bRdeiY o Jl�
K�Jl]DY|e f T�j H W^K�a �JLUdJ�jlY o Rd�zT�J���W^TckOa�W o W^K IJlY o J�e¼a H hAerR\�zT�J�e���auJ o K �J&W^}cRdUdRSY �J �JlU\J�jlY o R\�zT�J�JlYpjL[b] f T�jlYZRS�ARSY �J��l�
JLYg[b]§j H J o j H J IW o JLY o [bTV�bJ o U\JLe9a�W o W^K IJlY o J�e9a o [ f TVR\eZW^]DY f J�eg[b}VeZJ o �^W^YZRd[b]�e f [^]V] �J�JLe�¢ � [b]DY o W^R o JLKMJL]DY
W^T�a o [^}VU IJlK�J f R o J�jLY �,[bT�erRdK�TVU\W^YZRd[b]
� �JLY|W^]DY f [b]V] �JáTV]$qrJLTck f Jáa�W o W^K IJLY o J�eL�ba o �J f R o J�U\JLep[b}�eiJ o �bWFYZR\[^]�e1�
�zTVRáJLeiY f��JlY|J o KMRS] �J f JMK�W^]VR IJ o J�TV]VR\�zT�J^�¼UdJ�a o [b}VU IJLKMJMRd]D�bJ o eiJ_] � W�a�Wbe f J_eZ[bUSTVYZRd[b]«Tc]VR\�zT�J^��[b] f RdY
�zT � RSU�J�erY`K�W^U�a0[@e �Jb¢

�/U�JâkAR\eiYZJ f Rd�@J o eiJ�e�K �JlY H [ f J�e a0[bT o W^YiYºWb�zT�J o jLJga o [b}VU IJLKMJb¢�spUSU\J�e a0JLTV�bJL]DY$eiJ f Rd® �J o Jl]�jLRdJ o a�W o UdJ�e
H hAa0[bY H�IJ�eiJ�e�W	a o R\[ o RV�zT � JLUSU\JLep��[b]DY�eiT o UdJ�e�a�W o W^K IJLY o J�epa H hAerR\�zT�J�eL¢ n W o JâkcJlKMacU\Jb�bj�J o YºW^RS]�J�e�erTVaVa0[@eZJl]DY
�zT�J�U � [^]§j H J o j H JMTV]©[b}cqrJlY f J¡��[ o KMJ¡j�[b]c]ATVJ �ÕjLR o jLTVU\W^R o J�� f W^]�e	TV]�KMRSUdRdJLT H [^K�[@� IJL]�J¡[bT�erY o WFYZRd� �Jb¢
69]Ma0JLTVY�W^TVeZeiR�erTVaVa0[@eZJ o �zT�J UdJáKMRSUdR\JlT¡J�erY�Rd]D�^W o R\W^]DYpa�W o Y o W^]�erUXW^YiR\[b] f W^]�e�TV]�J f R o J�jlYZR\[^]7�^K�W^R\e�e|W^]�e
RdK�au[beZJ o f J���[ o KMJpau[bT o U\J�e H �JlY �J o [@� �Jl] �JLRSY �JLe���[bTúJL]�jL[ o J�jL[bK�}VRS]�J o j�JLe f JLTck H hDa0[bY H7IJLeZJLe�¢:@½[bT�e�] � W&�@[b]�e
a�Wbe7Y o [bTV� �J f�� W o YiR\jlU\J�W^YiYºWb�zT�WF]AY�UdJ�a o [^}VU IJlK�J�UdJpaVUdTVe7� �JL] �J o W^U � o JLY o [bTV�bJ o TV]�J f RdeiY o Rd}VTcYZR\[^]�� �,W o }VRdY o W^R o J
	 	
f J�e�a�W o WFK IJlY o JLe¦a H hAerR\�zT�J�e IWga�W o YZR o f JLe�[b}VeZJ o �^W^YZRd[b]�e�¢ £ � JâkAa �J o R\JL]Vj�J	WbjL�zTVR\eiJ½a�W o U\JLe�� �J�[ba H hAeiRdeZjlR\JL]Ve
auJ o KMJLY f J	a0JL]�eiJ o �zT�JújLJ	a o [b}cU IJLKMJ	J�erY f R � jLRSU\J ���@[bR o U\JLe�Y o W&�^W^Tck f J�ª�¢ � H W&�@JL]DY � xc~�� �â¢
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@`[bT�e¡WFUdU\[^]�e o �J�eiTcK�J o x�W o YiR\jlU\J�e � ~�NV��y@yD��ym~ �á�zT�J_]�[bTVe¡j�[b]�erR f��J o [b]Ve¡j�[bK�K�J�a�W o YZR\jlTVUdR IJ o JLKMJL]DY
eiRd�b]VRd�Vj&W^YiRd��e�¢ £ J�e f JLTmk³a o JlKMRdJ o e_TVYZRSUdR\eiJL]DY_TV]VJ§YZJ�j H ]cR\�zT�J f J o JLj�[b]�erY o T�jLYiR\[b] }�Wbe �J�J§eiT o TV] KM[^�
f IJLUdJ f J`a o [ba�Wb�zW^YiR\[b]_WbeZeiJ �	eiRSKMacU\J �Õ�^W^U\W^}VU\J`JL]�KMRSUdR\JlT H [bK�[b� IJL]�J½[bT'erY o WFYZRd� �J H [ o R��L[b]DYºW^UdJLKMJL]DY �â¢ £ J
Y o [bR\erR IJLKMJgau[@eiJ�TV]�a o [b}VU IJlK�JORd]D�@J o eiJ��ÕUdRS] �J&W o R\e �J��â��K�W^Rde$W�JLeZeZJl]DYZR\JlUdUdJLKMJL]DY$U\JúK °JlK�J f [bK�W^Rd]�J f�� W^ac�
aVUdRdj&W^}cRdUdRSY �J��zT�J	U\JLe f JLTmk'a o JlKMRdJ o ¢ G [bT�eáY o [bR\e�eZ[b]DY�JL]��ÕW^RSY f JLeáK �JlY H [ f J�e fu� RSK_Wb�bJ o RdJ �,W^T�eZJl]�e f J$UXW
KMRd� o WFYZR\[^]�eiRdeiK�R\�zT�J�� �^RSU\e�a o [ f TVRdeZJL]DY�TV]VJ � ��RdK�Wb�@J
	 	 f TMei[bT�e²��eZ[^U�[ IT�U\JLe�[b}cqrJLYZe�JL]DY|J oZo �J�e¦eZ[b]DY�Rd] f R\�zT �JLe�¢
sp]�a0[bT o eiTVRS�^W^]DY$U � W^]�W^Ud[@�bRdJúW&�bJ�j¡UXW�� �J�[ba H hAeiRd�zT�Jb��UdJ�e f JlTck�a o JLK�R\J o W o YZR\jlU\JLe � ~&NV�7yby � o �J&W^USR\eZJl]DY9TV]�J
KMRd� o WFYZR\[^] f J � R o j HcH [b® ���@[bR o�� xzy � �â��W^U\[ o e �zT�J � yA~��7K�JlY�JL]��	TV� o J	TV]�J	Rd]D�bJ o erR\[b] f J ��[ o ]7¢
£ W�KMRd� o W^YiR\[b] f J � R o j HVH [b® o JLa0[@eiJ_eiT o U � R f��JLJM�zT�J��,W^T�KM[bRd]Ve f W^]�e�TV]«KMRSUdR\JlT H [bK�[b� IJL]�J��	UdJ�e

Y o Wbj�JLe o W f W o j�[ oio J�erau[^] f W^]DY IW f J�e$a0[@erRdYZRd[b]�e9�b[bR\erRd]�JLe f J�U � W^]DYZJL]V]�J¡e � [ o �zW^]cR\eZJl]DYgeZJLUd[b] f J�e H hDa0J o �
}u[^U\J�eL¢�	W^]�e$TV]�K�RdUdRdJLT H [bK�[b� IJL]�J��Õ[bT§��[ o K �J f J¡aVUST�eiRdJLT o e	j�[bT�j H J�e H [bK�[b� IJL]�JLe1�½UdJ�e	au[^Rd]DY|e f�� TV]�J
K °JlK�J H hDa0J o }u[bUdJ_eZ[^]AY�UdR �JLe�W^T¤K °JLKMJMa0[bRS]AY�JL] J�era�WbjLJb¢ £ W�K�R\� o W^YZRd[b] f J � R o j HVH [b® o �J&W^USR\eiJ �ÕacUdT�e
[bT�KM[bRd]Ve`JâkAaVUdRdjLRdYZJLKMJL]DY �áTV]�JORd]DY �JL� o WFU\J	U\JgU\[b]V� f Júj�JLe H hAa0J o }u[^U\J�e`au[^T o a o [ f TVR o JOU � RSK_Wb�bJ f W^]�e`U\J
f [bK�W^Rd]VJ��#"%$ � $ � �â¢
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@`[bT�e o �JLeiTVKM[b]�e�R\jlRzUXW�K �JLY H [ f J�a o �J�eiJL]DY �JLJ f W^]Ve�U � W o YZRdjLUdJ f J�s�¢Öª©¢�b[ H WF]�eZei[b]¡W^] f c¢æs ¢^ª;WberY � ~&N �,¢
69];erTVaVa0[@eZJ5�
� �zT�JgU � [b]�j H J o j H JúTc];[b}mqrJLY`JL]DY|J oZo �J f WF]�e TV]�K�RdUSR\JlT H [bKM[@� IJl]�Jb�
� �zT�JgU � [b]'au[beZe IJ f J�@#WF]AYZJL]V]VJ�e f J o �J�jLJLaVYiR\[b]�JLY9ª W^]DY|Jl]V]�J�e f��²�JLK�R\eieiR\[^]7�
� �zT�JgU � [b] f J o J �jLTVJga�W o UXW ��������� W^]DY|Jl]V]�JOJLY �JLK�R\eiJ$a�W o UXW R ������� J�eiY�]�[^Y �J�J��
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£ W��zT�WF]AYiRdY �J�� Y�� D � ���	 o Jla o �JLeZJl]AYZJ	U\J½YZJLK�a�e�K�R\e�a0[bT o TV]VJ9RdK�aVTVUdeiR\[^] �JlU\JLjLY o [bK�Wb�b] �JlYZR\�zT�J`au[^T o �
W^UdUdJ o f JúU\W � �������`WF]AYZJL]V]VJ f��²�JLK�R\eZerR\[b]�W^T�a0[bRd]DY �#"%$ � $ � � f JúU � [b}mqrJLY&��eZJ o �J � �J�j H R o JLY$W^UdUdJ o�IW�UXW R��������
W^]DY|Jl]V]�J f J o �J�j�JlaVYZRd[b]7¢b	W^]�e�TV]¡K�RdUSR\JlT H [^K�[@� IJL]�J��Õj&Wbe�eiRdK�aVUdJ��l�æ[b]¡a0JLTcY�eiTVacau[@eiJ o �zT�JáU � [b] f J o J �jLT�J
JL]�TV]§au[^Rd]DY$JLeiYOeiRSKMaVUdJLKMJL]DY9Tc]�J��@J o eiRd[b] f��J�j�W^U �JLJ¡JL]§Y|JlKMa�e f J�U � [b] f J �JlKMRdeZJ^¢ � ]�J¡JLeiYiRdK�W^YZRd[b] f J
UXW f R\eiY o RS}VTVYZRd[b] f J9U � [b}cqrJlY�W^T_a0[bRd]DY �#"%$ � $ � ��JLeiY erRdK�aVU\JlK�Jl]DY�U\WúK�[�hbJL]V]�J f J�e [b] f J�e o J �jLTVJ�e �JL�^W^UST �J�J
W^Tck'YZJLK�a�e f J	a�W o j�[bT o e au[bT o j H Wb�zT�J�WF]AYZJL]V]VJb¢
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	 	�JLeiY`UXW��DRdYZJ�eieZJ f J	a o [ba�Wb�zW^YiR\[b] f WF]�e U\J$K�RdUdRdJLT7�
	 & F � Y � D � � �	 UdJ$Y|JLK�a�e f J	a�W o j�[bT o e��
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n [bT o e � W^® o WF]�j H R o f J�U � H hDa0[bY H7IJ�eZJ f�� TV]§K�RdUdRdJLT�W^K�}VR\W^]DY H [bKM[@� IJl]�Jb�0U � W^U\�@[ o RdY H KMJOJLeiY �JlY|JL] f T IW

TV];K�RdUSR\JlT H [bKM[@� IJL]VJOa�W o jL[bT�j H J^¢�$9T�W^] f U � [b] f J o JL]�jL[b]DY o JúTV]�JO]�[bTV�bJLUSU\Jgj�[bTVj H J�eZW�Y o WFqrJ�jlY|[bR o JOJLY
e|W��ARSY|JLeZeZJOj H W^]V�@JL]DY&��K�W^R\eáeZW�Y o WFqrJLjLY|[^R o JgJâkVW^jLY|Jg] � J�erY½a�W^e½jL[b]V]DT�Jb��[b]¨]�JOj�[b]c]�W ° 5 Y��zT�JOU\J$a0[bRd]DY f J
f��JLa�W o Y	JlY$U\JOau[^Rd]DY f�� W oio Rd� �JLJ f J�U � [b] f Jb¢F6 o U � W^U\�b[ o RSY H KMJgW�}uJLeZ[bRS] f J�U\W f RdeiYºWF]�j�J�a�W o jL[bT o TVJ f W^]�e
j H Wb�zT�J�j�[^T�j H Jb¢ £ JLe	W^TVYZJLT o e	J�eiYiRdKMJL]DY f [^]�j�U\JLe9a0[@eiRSYZR\[^]�e f JLe$au[^Rd]DY|e fu� RS] ��JlkARd[b]�e �ÕJL]�TVYiRdUdRde|W^]DY`UXW
U\[bR f JO$J�eZj�W o YZJ�e,���zTVR7K�Rd]VRSKMRdeZJl]AY�U\J$YZJLK�a�e f J	a�W o j�[bT o e�¢
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� ];JâkmJLK�aVU\J	erhA]DY H �JLYiR\�zT�J�JLeiY�a o �J�eZJl]DY �Jb��[ IT�U\JLe�W^TVY|JlT o e�Y|Jl]DY|JL]DY f J o JlY o [^TV�@J o f JLe`}�W oZo J�e K �JlYºW^U �

UdRd�DTVJ�e�JL]V��[^TVR\JLe f W^]�e TV]¨}�W oio J&WFT f J	} �JlY|[b]�¢
£ JLe�UdRSKMRSYºW^YiR\[b]�e f J�UXW�K �JlY H [ f Já�zT�W^] f U\J�K�RdUSR\JlT�JLeiYpK�TcUdYZRdj�[bTVj H JáeZ[^]AYpjLUXWFR o JLe�¢^sp]�JL®0JLY&�FUXW f��JLY|J o �
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G [bTbqr[^T o e`JL]�KMRSUdR\JlT H [bKM[@� IJl]�Jb����JLeiY$Jl];�ÕW^RSY�a o [ba0[ o YZR\[^]V]�JLU IW���¢�s�] f��J o Rd�^W^]DY � a�W o`o W^aVa0[ o Y IW

�_[b] �JLUdRSKMRS]�J�UXW f��JlauJl] f W^]Vj�J f J � a�W o o W^aVa0[ o Y IW�� 2�¢*69]�auJlTVY f [b]Vj	JL]�erTVRdYZJ$TVYZRSUdR\eiJ o TV]�J	Y|JLj H ]VR\�zT�JjLU\WbeZerR\�zT�J f J9K�R\� o W^YiR\[b] f W^]�e�U\J f [^K_W^RS]�J f J���[bT o RdJ o ¢P69]�[b}cYZR\Jl]DY�W^Rd]VeiRuTc]�J$J�erYZRSK_W^YiR\[b] f J  �cj � JLeiYi�
IWF� f R o J f JgU\W���[ o KMJ f J	U � [b}cqrJlY&¢
£ JLe�W^TVY|JlT o e a o �J�eiJL]DY|Jl]AY`TV]�J �JlYZT f J f J$UXW�UdRSKMRSY|J f J o �JLeZ[bUSTVYZRd[b] f J	U\WúK �JlY H [ f J^¢�spUdU\J9J�eiY USR �JLJ IW�UXW

U\[b]V�bT�JLT o f�� [^] f JgTVYZRSUdR\e �J�J$JlY IW¡U\W�UXW o �@JLT o f J o W&h@[b]c]�JLKMJL]DY f J	U � W^]DY|JL]c]�Jb¢
£ W«K �JLY H [ f J�J�eiY��^W^USR f��JLJ�eiT o UdJ;K °JlK�J;j&Wbe�JlkAa �J o RSK�Jl]AY|W^U	�zT � W^T a�W o W^� o W^a H J�a o �JLj �J f JL]DY&¢ £ J�e

o �JLeiTVUSYºW^YZe¦eiJLK�}cU\JL]DY¦eiTca �J o R\JLT o e��Ae|WF]�e��DTVJ`U � [b]�aVTcR\eZeiJ ] �J�jLJ�eZeZW^R o JLKMJL]DYá� �JL] �J o W^USR\eZJ o j�JlYZY|J�[b}VeZJ o �^W^YZRd[b]7¢

� ��� � )�F���%	 ��������� 	��* 
� JLe	K �JlY H [ f J�e$TcYZRdUSR\eiJL]DY9TV]VJ�W^aVa o [�kARSK_W^YiR\[b] f J ��[ o ]7��JLUSU\JLe$eiTVacau[@eiJL]DYúJL]§�ÕW^RdY9�zT�J¡U � [b}cqrJLY$J�eiY

TV]�J¨auJlYZRdYZJ'auJ o YZT o }�W^YiR\[b] f T K�RdUSR\JlT JLYMJLUdUdJ�e¡UdRS] �J&W o R\eiJL]DY&¢�spUSU\J�e¡YiR\JL]c]�JL]DY_jL[bK�aVY|J f T �ÕWFRdY��zT�J�UdJ�e
f [b]V] �J�J�e���[bT o ]VR\eieZJl]AY f JlTck Y�hDauJLe fu� RS]V��[ o K�W^YiR\[b]�e ��UdJ�e�Y|JlKMaVe f J�Y o WFqrJlY�JLY�U\JlT o e�WFKMaVUSRdYiT f J�eL¢ £ J�e
Y|JlKMa�e f JgY o WFqrJLY f JLe9[b] f J�e f [b]V]�Jl]DY9� �Jl] �J o W^U\JlK�Jl]DY f JLe`RS]V��[ o K_W^YiR\[b]VeáeiT o U\JLe�j�[bK�au[be|W^]DY|JLe`}�WbeZeiJ�er�
� o �JL�DTVJL]�jLJ�e ��U\J�KMRSUdRdJLT±W^K�}VRXW^]DY�[bT � �X}�Wbj|´A� o [bTc] f 	 	 � f JLe¨a�W o W^K IJLY o J�e f T�KMRSUdRdJLT7��j � J�eiYr� IWF� f R o J�eiT o
UXW�a�W o YZRdJ�UdJL]DY|JlK�Jl]DY��^W o RXW^}cU\J f JLe�a�W o W^K IJLY o J�eL¢ £ J�eMW^KMacUdRdYiT f JLe¡JLUdUdJ�eL� f [b]V]VJL]DY f JLe�RS]V��[ o K_W^YiR\[b]Ve
eiT o U\J�eO[b}cqrJlY|e�a o �J�eiJL]DY|e f W^]�eúj�J�K�RdUSR\JLT���j � J�erYi� IWæ� f R o J�eiT o U\J�eOj�[^KMa0[@e|WF]AYZJ�e H W^TVY|JLer�-� o �J��zT�Jl]�j�JLe f J�e
a�W o W^K IJlY o J�e�¢
£ W�K �JLY H [ f J f J ��[ o ]�J�eiY`Jl]��ÕW^RSY TV]�JgjLU\WbeZeiJ f J	K �JlY H [ f J f J	auJ o YiT o }�WFYZR\[^]7¢M69];erTVaVa0[@eZJOj�[^]V]DT

U\J¨KMRSUdR\JlT W^K�}VR\W^]DY&��JLY_U � [^]3j H J o j H J�UdJ�e_[b}mqrJLY|e�j�[bK�K�J f JLe�auJ o YiT o }�WFYZR\[^]�e_W^T a o JlKMRdJ o [ o f o J f J
j�J�KMRSUdR\JlT7¢7sp]�a o W^YZRd�zT�Jb�7RdU¦JLeiY�ei[bTV�bJL]DY�] �JLj�J�eie|W^R o J f JMjL[b]V]�W ° 5 Y o J�U\W���[b]VjLYZRd[b] f J'¯ o J�Jl] f T«KMRSUdR\JlT
W^K�}VR\W^]DY�j�Jg�zTVR7a o �J�eZJl]DY|JúTc]�J	UdRdK�RdY|W^YZRd[b]Me �J o R\JlT�eZJ f Jgj�JLe�K �JLY H [ f J�eL¢
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@`[bT�e7a o �J�eZJl]DY|[b]�e�K_WFRd]DY|Jl]�W^]DY7U � W^aVaVUSR\j�W^YZRd[b] f J�UXW�K �JLY H [ f J f J ��[ o ]ORdY �J o W^YZRS�@J�eZJlU\[b]gU � W o YZRdjLU\J � ym~ ���
£ J�K�RdUSR\JLT f W^]Ve$U\J��zT�JlU�[b] o �JLeZ[bTcY	U\J�a o [b}VU IJLKMJ�J�erYújL[b]�erYZRdYiT �J f J f JlTck�jL[bT�j H JLe��7U � TV]�J �JlYºW^]DY	TV]

KMRSUdRdJLT H [bKM[@� IJL]VJ�� f J�a0J o K �J&WF}VRdUSRdY �J$K�Wb�b] �JLYZRd�zT�J�9F=��0JlY f Júa0J o KMRSYZYiRd�DRdY �J �JlU\JLjLY o R\�zT�J<7 E �l��U � W^TVY o JúTV]KMRSUdRdJLT_RS] H [bKM[@� IJl]�J � f Jga�W o W^K IJLY o JLe 9F=&�VJlY47 2 � � �(��j�[b]DYZJL]�W^]DY�TV]�[b}cqrJlY�JL]DY|J oZo �J � f Jga�W o W^K IJLY o JLe 9F=&�JLY 7 � � �'�â¢£ J	j H WFKMa���Y|[bY|W^U�� �J o Rd��J	U �²�JL�DT�W^YZRd[b]¨eiTVRS�bWF]AYZJ5�
��� 2 D � 2 � � ����� � � � F	� � � � �,xM7��

[ IT � J�erY`U\W���[b]�jLYiR\[b]�ei[bT o j�Jb��JlY �_TV]�eZj�W^UXW^R o J$�zTVR�eZW^YZRdei�ÕW^RSY
�

� 2 � � � F

?
@@@@@@@@@@A
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 2S9F=S7 E � � o �J��bRd[b]�~


 2S9F=S7 2 � � � � � o �J��bRd[b]�y


 2S9F=S7 � � � � ��[^}cqrJLY

�,xz���

£ J�K�RdUSR\JlT�W^K�}cRXW^]DY � � �X}�Wbj|´A� o [bTc] f 	 	 �9JLeiY	UdJúK�RdUdRdJLT�a o �JLj �J f JL]DYOe|W^]�e$U � [^}cqrJLY���RdU¼J�erY f [b]�j H �JlY �J o [^�
� IJL]VJ��l¢069] f��JL�c]VRdY
�

� 2� � � � F
?
@@@@A
@@@@B

 2S9F=S7 E � � o �J��bRd[b]�~


 2 9F=S7 2 � � � � � o �J��bRd[b]�y
�,xVW��

£ �²�J��zT�W^YiR\[b]E�,xM7�� f Jl�ARdJL]DY
�
��� 2 D � 2� � � ����� � � � F	� � � � H ��� � �� � � � �,x@���

[ IT
��� � � F � 2 � � � H � 2� � � �

�/]DY o [ f TVR\ei[b]�e UXW���[^]�jLYiR\[b] f Jú¯ o J�Jl] f T�K�RdUSR\JLT_W^K�}VR\W^]DY � � � � $ � � �â�
��� 2 D � 2� � � ��� � � � � $ � � � F H � � � H �

� � �ÕN%?��
UdJ	j H W^K�a�Y|[bY|W^U�a0JLTVY f [b]VjOe �²�JLj o R o Jgei[bT�e�UXW���[ o K�J	erTVRd�^W^]DY|J �

� � � � F H
 � � � � � � H � � � � ��� � � � � � � � � � $ � � � � � � �ÕNV~4�

QA[bRdY�� � � � U\J	j H W^KMa¨Rd]VjLR f JL]DY f [b]V] �Jga�W o �
� � � � � � � F H

 � � � � ��� � � � $ � � � � � � �ÕNDy��
ô�ô êVU �3W3X�X
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JLY � 
 � �½U\J	j H W^KMa o �J�� �J�j H R/�
� 
 � � � � � F


��� � � ��� � � � ��� � � � $ � � � � � � �ÕNzx��

W^U\[ o eáU\J	j H W^KMa¨Y|[^YºW^U7JLeiY
� � � � F � � � � � � � D � 
 � � � � � �ÕN@N��

£ J�j H W^K�a o �J�� �J�j H R�J�erYgTV]�J¡��[b]�jlYZR\[^] f T©a o [b�VU f J¡U � [b}mqrJLY&� �ÕNzx�� f [^]V] �J¡a�W o TV]�J¡RS]AY �J�� o W^U\Jú]�[b]c�
UdRS] �J&W^R o J f T;a o JlKMRdJ o [ o f o JOJL] � � � �l�VaVTVRdeZ�zT�J �§JLeiY`UdTVR �/K °JLKMJ$TV]�Jú��[^]�jLYiR\[b] f J �M¢ £ �²�JL�DT�W^YZRd[b] �ÕNzx��J�erY o �JLeZ[bUST�J½a�W o Tc]�J½K �JLY H [ f J`]DTVK �J o R\�zT�J9Jl]_TVYiRdUdRde|W^]DY�TV]VJ½UdRS] �J&W o R\eZW^YZRd[b] �-WFaVa o [&kARdK�W^YiR\[b] f J ��[ o ] �l¢
£ W���[b]VjLYZRd[b] f JO¯ o JLJL] f��JlauJl] f¨f J$UXWú� o �J��zT�Jl]�j�J f T¨eiRd�b]�W^U �JLK�R\eL� f JLe j&W o WbjLY �J o R\eiYiR\�zT�JLe f T¨eZ[bU-� f J

UXW_a0[@eiRSYZR\[^] f J�eúW^]DY|Jl]V]�J�e o �JLj�JlaVY o R\j�JLe�¢¼sp]©a o Rd]�jlRda0J¡[b]�auJlTVYgUXW'j&W^UdjLTVUdJ o WF]�W^UdhDYiR\�zT�JLKMJL]DY f W^]VegUdJ�e
KMRSUdRdJLTck f R �JLUdJ�jLY o Rd�DTVJ�e��mJL] o �J�eZ[^Ud�^W^]DY�U �²�JL�DT�W^YZRd[b]_Rd]DY �J�� o W^U\J f JgQm[bK�KMJ o �VJLU f ¢csp]'a o W^YZRd�DTVJ9U\JLe�K�RdUdRdJLTck
�JLY|W^]DY�a�W o JLKMJL]DYZe H [bKM[@� IJl]�J�e�UXW$��[b]VjLYZRd[b]MJ�eiY¦Y o&IJ�e f R � jlRdU\J IWOj&W^UdjLTVUdJ o ¢ � � JLeiY�au[bT o �zT�[bR�U\JLe�WFTVY|JlT o e�UXW
j&W^UdjLTVUdJL]DY$]DTVK �J o R\�zT�JLKMJL]DY	Jl]�TVYZRSUdRde|W^]DY`TV]�J�K �JLY H [ f J f J f RS® �J o JL]Vj�J�e$�c]VR\JLe$JLY$Tc]�J�Y o W^]�er��[ o K�W^YZRd[b]
f J ��[bT o R\J o ¢ £ W¨��[b]�jlYZRd[b] f J'¯ o J�JL]�J�eiY�UXW o �JLa0[b]�eiJ f T�K�RdUSR\JLT IW�Tc]�JMRSKMaVTcU\eiRd[b]I�,j � J�erY�UXW¨eZ[bUSTVYZRd[b]
�JLU �JLKMJL]DYºW^R o J f J�U ���J��zT�WFYZR\[^] f JLe$[b] f JLe1�â¢�69]��^W f [b]�júUXWMj�W^U\jlTVU\J o Jl]�aVUXW��j&W^]DY9Tc]�J�eZ[^T o jLJ¡JL]�j H W^�DTVJ
W^]DY|Jl]V]�J f J o �JLj�JLacYZR\[^]úJlY�JL] �JL�^W^UST�W^]DY7U\JLe7j H W^K�a�e �JLU\JLjLY o [bK�Wb�b] �JlYZRd�DTVJ�e�Jl]úYZ[bT�e�U\JLe�au[^Rd]DY|e f T f [^K_W^RS]�J�,jLJ��zT�J¡U � [b]��ÕWFRdY	Jl]�TcYZRdUSR\eZW^]DY9UXW �� G ��l¢ � ]�J���[bRde$UXWM��[b]VjLYZRd[b] f JM¯ o J�Jl]�j�[b]V]DT�J^��[b]§j&W^UdjLTVUdJ¡eZ[b]
Rd]DY �JL� o WFU\J IW9U � RS]DY �J o R\JlT o f J�U � [b}cqrJLYpJL]�eiTcaVau[be|W^]DY¦�zT�J eZJLep�bW o RXWFYZR\[^]�e¼ei[b]DY�UdRS] �J&W^R o JLe¼erT o j H Wb�zT�J jLJLUdUSTVU\J^¢
£ �²�J��zT�W^YiR\[b]G�ÕNzx���J�eiY o �J�ei[bUdT�J�]DTVK �J o R\�zT�JlK�Jl]AY_JL] f R\eij o �JLYZRde|W^]DY_UdJ;a o [b}VU IJlK�J^¢ � JLjLRgJLeiY'�ÕW^RSY_JL]

f Rd�DRde|W^]DY¡U\J f [bK_WFRd]�J'Jl] jLJLUdUSTVU\JLe�eiT o UdJ�ei�DTVJLUdUdJ�e � JlY�UdJ�e�j H W^K�a�e�eZ[^]AY�jL[b]�eiY|W^]DY|eL¢�69] f [bRSY�W^U\[ o e
o �JLeZ[bT f o JgU\J	eihAerY IJLKMJgK_W^Y o RdjLR\JlUuerTVRd�^W^]DY
� � � � � F / �ÕND{��
[ IT�� JLeiY�K_W^RS]DY|JL]�W^]DY¦UdJáa o [^�VU f J`U � [^}cqrJLY�� / J�erY�Tc]��@JLjLYZJLT o j�[b]DY|Jl]�W^]DY�UdJ�e�[b}�eiJ o �bWFYZR\[^]�e��DJLY � � ��TV]�J
K_WFY o Rdj�J f��JlauJl] f W^]DY f T¨j H W^K�a�YZ[bYºWFU7JLY f J	U � Rd]DY �J�� o W^U\J f JOU\W���[b]�jlYZR\[^] f J�¯ o JLJL]�eiT o UdJ�e j�JlUdUSTVU\JLe�¢
ª�W^U H JlT o JlT�eZJlK�Jl]DY�jL[bKMKMJá[b]�U � W f��J²q IW f RSY�U\Jáa o [b}VU IJLKMJá] � W$a�W^e f J½ei[bUdTVYiR\[b]¡Tc]VR\�zT�J^¢ £ JLe¦W^TVY|JlT o e

o �JLeZ[bUS�@JL]DY f [b]�jOU\J	a o [^}VU IJlK�J	Rd]D�bJ o eiJ�JL]�TVYZRSUdRde|W^]DY UXW¡Y|JLj H ]VRd�DTVJ f J o �J��^TVUXW o R\eZW^YZRd[b] f J G RS´ H [b]�[���¢ £ W
o �JL�bTVUXW o R\eZW^YZRd[b] o JLK�aVUXWbjLJ9U\J½a o [b}cU IJLKMJ9K�W^Uua0[@e �Jga�W o TV]�}VR\Jl]�au[@e �Jb�VJlUdUdJ9KMRS]VRdK�R\eiJ � � � H / � 2 eZ[bT�eUXW�jL[b]DY o W^Rd]DY|J ��� � � F jL[b]�eiY|W^]DY|J^��W&�@J�j � TV]�erYºW^}VRSUdRde|W^YZJLT o UdRS] �J&WFR o J^¢�6$]�j H J o j H J	JL]'�ÕW^RSY IW o �J�eZ[^T f o J
U\J$a o [b}VU IJLKMJ	eiTVRS�bWF]AY �

R � ��� � � � H / � 2 D�� 2 ��� � � 2	� �ÕN%7��
[ IT � J�erY$W^acauJlU

�J$a�W o W^K IJLY o J f J o �JL�bTVUXW o R\eZW^YZRd[b]
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�/U½e � Wb�bRSY�Jl]³�ÕW^RdY f�� J�erYZRdKMJ o U\JLeM�^W^U\JlT o e f J�eMa�W o WFK IJlY o JLeMRS]�j�[b]c]ATVe f T3a o [b}VU IJLKMJ f R o J�jlY�� f W^]�e
]�[bY o J�j&W^e�UdJ�e��^W^UdJLT o e f J�e'jL[b]�erYºW^]DY|JLe f T K�RdUSR\JlT �l��j�[^]V]�W^RdeZe|WF]AY'Tc]�J�[b}�eiJ o �^W^YiR\[b] f J�U\W�eZ[bUSTVYZRd[b]
f J¡j�Júa o [b}cU IJLKMJ6��R\jlR�TV]�J�[b}�eZJ o �^W^YiR\[b] f T§j H W^KMa �JlU\JLjLY o R\�zT�J��l¢2�/UpJlkAR\erY|J f RS® �J o Jl]AYZJ�e$K �JLY H [ f J�e9a0[bT o
o �JLeZ[bT f o Jgj�J	Y�hDauJ f Jga o [b}VU IJLKMJ9Rd]D�bJ o eiJ ��JlUdU\JLeáeZ[^]AY�a0[bT o U\W�aVUdTca�W o Y�}�Wbe �JLJ�e�eiT o U\J$�ÕW^RSY f J$K�Rd]VRSKMRdeZJ o
TV]�J���[b]VjLYZRd[b]V]�JlUdUdJ�� f��JLa0JL] f W^]DY f J�e�a�W o W^K IJLY o JLe�¢á$J�j�J;�ÕWFRdY&� o �JLeZ[bT f o J;]V[bY o J;a o [^}VU IJlK�J¨Rd]D�@J o eZJ
o Jl�ARdJL]DY IW o �J�ei[bT f o JOUdJ$a o [b}cU IJLKMJ f�� [baVYiRdK�R\eZW^YZRd[b]'eiTcRd�^W^]DY
�

R � � ��� � � �
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@@@@@@B

� � 7 $ � � F �5� 7 $ � $  ! $  - �
W&�bJ�j �  ! $  - ��eZ[^UdTVYiR\[b] f J �/yA~4�¦a0[bT o � 7 $ � � f [b]V] �JLe��
[ ITE� 7 $ � ��W^aVa�W o YZRdJL]V]�Jl]DY IW¡U � JL]VeZJLK�}VU\J f JLe a�W o WFK IJlY o JLe`W f K�R\eZerRd}VUdJ�eL¢

�ÕND���

�/U0]�[bT�eá�ÕWFTVY f [b]�j f��JL�V]VR o TV]�J$��[^]�jLYiR\[b]V]VJLUdUdJ � f RdYZJ9��[b]�jlYZR\[^]'j�[ °TVY1�l�mj�JLYiY|J$��[b]VjLYZRd[b]V]�JlUdUdJ f [bRSY °JLY o J
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 J�erY`UdJ	j H W^K�a �JlU\JLjLY o R\�zT�Jg[b}�eiJ o � �J �,JlY�[b}VYZJL]DT;a�W o U\J o W f W o �â�
	 !�� J�erY½UdJ	j H W^K�a �JlU\JLjLY o R\�zT�Jgj&WFU\jLTcU �Jb¢
n [bT o	o JLa o �J�eZJl]DY|J o �ÕWbjlRdUdJLKMJL]DY9UdJ�e9�^W o RXW^YiR\[b]�e f J c�uJlY	� �J o RS��J o UdJ�� o W f RdJL]DY&�0[b]�eZJ o WFK IJl]�J IW�TV]�J

��[b]�jlYZR\[^] fu� TV]VJO�^W o RXW^}VUdJL&â��Jl]�RS]AY o [ f TVRde|W^]DY UXW���[^]�jLYiR\[b] = �
= �#&(� F �5� 7>= D & � � $ � = D & � � � �-�b���

[ IT
	 &`J�erY9TV]�Jú�bW o RXWF}VU\JOeZj�W^UXW^R o J �#& � � ? $&~��,��[b]�eZJ f��JLaVU\Wbj�JúeiT o TV]§eZJL�bK�Jl]DY f J�U � JLeia�W^j�J f JLe9a�W o WF�
K IJLY o J�e,�l�
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����������	�
��������	�������������������������� ��	!��"#	$�%%��	&�&'�����(�)��
+*,�-� Nzx

	 � 7>=�$ � = ��eZ[b]DY�U\JLe�a�W o W^K IJLY o JLe f T�K�RdUSR\JlT_Rd]VRSYZR\W^Uu[ IT'U � [^];W¡Jl®uJLjLYZT �JOU � [b}VeZJ o �^W^YZRd[b]7�
	 � � � $ � � � o JLa o �J�eiJL]DY|Jl]AY9U\J�eá�^W o RXW^YiR\[b]Ve f J�e a�W o W^K IJLY o J�eL¢
£ JOKMRSUdR\JlT�RS]VRdYiRXW^U�J�eiY$j�[b]�erYZRSYZT �J f J¡yMjL[bT�j H JLe���TV]�J f�� W^R o �0JlY9U � W^TVY o J f J�j�[^] f T�jlYZRd�DRSY �J �JlU\JLjLY o R\�zT�J

]�[b]M]ATcUdU\J � F NOJLY f J½a0J o KMRSYZYZRS�DRdY �J �JLU\JLjLY o R\�zT�J o JlUXW^YiRd�bJ 7 F NV¢ � � $ � � ei[b]DY f J�a0JLYZRSY|JLe¦a0J o YZT o }�W^YZRd[b]�e� � � $ � � ei[b]DY9]DTVUde`a�W o Y|[^TVY9eZW^TV��erT o TV]VJújL[bT�j H J�erRdYiT �J�J IW�UXW¡a o [b��[b] f JlT o = F �@�¡UXW o �@J f J¡{¡K_W^RSUdUdJ�e�¢£ Wg���^T o Jg~��$KM[b]DY o JáUdJ�ep�^W^UdJLT o e f J = JL]���[b]�jlYZR\[^] f J�&¼au[^T o & � � ? $&~ �-¢ 69]�auJlTVY¦[b}�eiJ o �bJ o �zT�J`K °JLKMJ
eiR�U\JLe¦�^W^UdJLT o e f J`UXW	��[b]�jlYZR\[^]V]�JLUSU\J = ei[b]DY�a0JLYZRSY|JLe��zU\JLe¦�^W o RXW^YiR\[b]�e f T_KMRSUdRdJLT�W^aVa�W o W^RdeZeiJL]DY�jlUXW^R o JlK�Jl]AY�¢

1.04e-07

1.06e-07

1.08e-07

1.1e-07

1.12e-07

1.14e-07

1.16e-07

1.18e-07

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
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1e-09
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1e-05

0.0001
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�
 � '��	���" ����� �V"�
���� �
n [bT o � �J o Rd��J o U\J¡� o W f R\Jl]DY	j&W^UdjLTVU �J�a�W o U �²�JlYºW^YgW f qr[bRd]DY���j�JlUdTVR�jlR�J�erYúj�W^U\jlTVU �J �J��zW^UdJLKMJL]DY	a�W o f Rd® �Jl�

o Jl]�j�JLeú�V]VRdJ�eL¢ £ W'���bT o J_y:?'KM[b]DY o J¡U � J oZo JLT oOo JlUXW^YiRd�bJ¡JL]DY o J�UdJ�e f JLTck�Jl]«��[b]VjLYZRd[b] f T«a�Wbe � TVYZRSUdR\e �Jau[^T o j&WFU\jLTcU\J o U\J�� o W f R\Jl]AYMa�W o f Rd® �J o Jl]�j�JLe_�V]VRdJ�e�¢869]3auJlTVY'jL[b]�eiY|W^Y|J o ~4�M�zT�J�U � J oZo JLT o J�erY'�ÕW^Rd}VUdJ
ô�ô êVU �3W3X�X
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�i~�? C*E = au[^T o � F ~�? C � �l�uy����zT�J¡j � JLeiY$Tc]�Jú��[b]VjLYZRd[b]�jL[b]D�@JlkmJ^¢ � JLYiY|J���[ o K�Jga�W o YZRdjLTVUSR IJ o JúJLeiY f T�J¡W^T�ÕW^RdY¦�zT�J$�zT�WF] f � � ~�? C � UdJ`a�Wbe f J f R\eij o �JLYZRde|W^YiR\[b]MJ�erY�Y o [ba�� o W^] f a0[bT o �zT�J`U\J`� o W f R\Jl]AY�j&WFU\jLTcU �J a�W of Rd® �J o JL]�jLJ�e$�V]cR\J�e½eZ[bRSY½a o �J�jlR\eL�uJLY9�zT�J�U\[ o eZ�zT�J � ��~�? C Q UdJ�e9J oZo JLT o e f�� W oZo [b] f RdJ�e½�ÕWFT�eZeiJL]DY	U\JOj&W^UdjLTVU-¢
n [bT o � }VR\Jl]�j H [bR\erR�~�? C � � � � ~ ? C Q U � J oZo JLT o JLeiY�KMRS]VRdK�TVK JLY�]�[bY o Jg� o W f R\Jl]AY�JLeiY��^W^UdR f��Jb¢£ W¤���bT o J�yA~©JLeiY�[b}VY|Jl]DT�J«Jl] eZ[^KMK�W^]DY�eiT o U\JLe¨a0[bRS]AYZe f J�YiR o UdJ�e¨� o W f R\JL]DYZe�a�W o�o W^aVa0[ o Y IW
7A¢ � H Wb�zT�J§� o W f R\Jl]DY'J�erY�j�W^U\jlTVU �J�a�W o UXW�K �JlY H [ f J f J�U �²�JlYºW^Y�W f qr[bRd]DY'Jl] f��JLaVU\W��j&WF]AY'UdJ o W f W o ¢ 6$]
auJlTVY9RS]DY|J o a o �JlY|J o j�J o �JLeiTVUSYºW^Y½j�[bK�KMJgUdJú� o W f RdJL]DY f JúU\W���[b]VjLYZRd[b]�j�[ °TVY½eZ[bK�KMJOerT o YZ[bT�e`U\J�e�YZR o e f J�e
��[b]�jlYZR\[^]�e�j�[ °TVY f��JL�V]VRdJ�e�a o �JLj �J f JLK�K�Jl]DY&¢ � J	a o [Aj �J f��JúJLeiY`j�[^]V]DT�JL]�eiRdeiK�R\�zT�J o �J ��JâkmRd[b]�eZ[bT�e�U\J$]V[bK
f J KMRd� o WFYZR\[^]¡W&�^W^]DY�eZ[bK�K_WFYZR\[^]7¢V69]�a0JLTVY�jL[bKMa�W o J o j�J o �JLeiTVUSYºW^Y IW9Tc]�J KMRd� o W^YiR\[b]�W^a o&IJ�e�eZ[^KMK�W^YZRd[b]�Õ�b[bR o ���bT o J�y@y��â¢�	W^]Ve�U\JLe f JlTck¤j�Wbe�[b]��b[bRdY�W^aVa�W o W ° 5 Y o J�U\J�YZTVh@W^T7��K�W^RdeOUdJ�j&WFU\jLTcU�a�W o K�R\� o W^YZRd[b]
W^a o&IJ�e`eZ[bK�K_WFYZR\[^]'J�erY`}0J&WFT�j�[bTca�aVUST�e o W^acR f J^¢

BELOW -3999999983616

-3999999983616 - 0

0 - 3999999983616

3999999983616 - 7999999967232

7999999967232 - 12000000212992

12000000212992 - 15999999934464

15999999934464 - 19999999655936

19999999655936 - 24000000425984

24000000425984 - 28000001196032

28000001196032 - 32000001966080

32000001966080 - 36000000638976

ABOVE36000000638976
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BELOW -40000

-40000 - -32727

-32727 - -25455

-25455 - -18182

-18182 - -10909

-10909 - -3636

-3636 - 3636

3636 - 10909

10909 - 18182

18182 - 25455

25455 - 32727

32727 - 40000

ABOVE 40000
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� JlYZYZJúWF]V]�JlkmJ	a o �J�eZJl]DY|JgU\J�e�W^eiYZTVj�J�e`�zTVR�[b]DY a0J o K�R\e f��²�JLj o R o J	U\Wúa o [Aj �J f T o JgY o JLJL�@J o eiJ�JL]¨��[ o Y o WF]7¢
� [^KMKMJMUdJM��[ o Y o WF]¤] � JLeiY¡a�W^e o �JLjLT o eiRd�`[b] W f [b]�j � �½Y o Rdj H �J 	 	 JL] � �J o W^]DY�Tc]�J��ÕW^T�eieZJ'aVRSU\J�JLY�JL]

TVYZRSUdRde|W^]DY f JLe Rd]�erY o TVjLYZRd[b];¯ 6 G 6�¢
C ·�� ��¹ · � � � " � » � � � �¼����� < 4 »�� ��spUdUdJ�J�erY¡JL] �ÕW^RSY�jL[bK�au[@e �J�J f J�aVUdTVeiR\JlT o eúYºW^}VUdJ&W^Tmku��TV]¤a0[bT o

j H Wb�zT�JO�bW o RXWF}VU\J f J	UXW�a o [Aj �J f T o Jb¢ G [bTVY f�� W^}u[ o f � f J	Y|W^}VU\J�W^Tck f J f RdKMJL]�erR\[b]§~ f�� JL]DYZRdJ o e �
	 f JlUdYºW Y au[bT o � �
	 Y H JLYºW Y��ca0[bT o ���
	 }0JLYºW Y&�Va0[bT o ���
	 eiRd�bK�W Y&�mau[bT o � �
	 a H R Y&�ca0[bT o �9�
	 a H R ´ Y&�Va0[bT o � � �
	 ´ Y au[bT o � �

JL]�erTVRdYZJb� f J	YºWF}VU\J�W^Tck f J f RdKMJL]�erR\[b]¨x f J o �JLJLU\eáa0[bT o UdJ�e j H W^K�a�e �
	 sph Y�a0[bT o !�� �
	 :�k Y a0[bT oL-�� �
	 : � Y au[bT o -�
 ¢
n [bT o U\W½� �J o J o �F[b]¡TVYZRSUdRdeZJ f JLTmk¡j�[^KMaVYZJLT o e �������ú�DTcRVe � [Aj�jLTcauJ f JLe�YºWF}VU\J�W^Tck f�� JL]DYZRdJ o e�JLY
	�������zTVR

UdTVR@e � [mjLjLTVa0J f J�e7YºW^}cU\J&WFTck f J o �J�JLUde�¢�Q j H Wb�zT�J�W^aVa0JLU o �J�jlT o erRd� �-W^aVa0JLU f J�Y o JLJL�@J o eiJ f W^]Ve�U � WFU\�@[ o RdY H K�J��l�
[b]�JlKMacRdU\J$UdJ�e`W^]�jlR\Jl]V]�J�e`�^W^U\JlT o e f W^]�e�U\JLe YºW^}VUdJ&W^Tmk f�� Jl]DYZR\J o eL��[^];U\JLe f��JLaVRSU\JOW�U\W¡eZ[ o YZR\J f JgU � W^aVa0JLU-¢
£ W�aVRSU\J f J o �J�JlU\e���JlUdUdJ$J�erY`TcYZRdUSR\e �J�J$a0[bT o eiRSK�TVUdJ o UdJ�e ��[b]�jlYZR\[^]�e e|W^Tc�@J��@W o f J o JlY`j H W o �bJ o ¢
n [bT o erRdK�TcU\J o UXW o �J�jlT o erRd�DRdY �Jb�c[^]'TVYZRSUdR\eiJ`U � RS]�eiY o T�jlYZRd[b]¨¯<6 G 6 �AJL]��ÕW^RSYá[b]_U � TcYZRdUSR\eiJ f JlTck_��[^R\e��DTV]�J

a o JlKMR IJ o JO��[bRde au[bT o erRdK�TVUdJ o U � W^aVa0JLU IW¡Y o J�JL�bJ o eZJ¡JLY`TV]�JúeZJLj�[b] f J�au[^T o ei[ o YiR o f JOU � W^aVa0JLU/¢N69]�TVYZRSUdR\eiJ
TV];W^TVY o Jú¯ 6 G 6 a0[bT o �ÕW^R o J9U\W�}u[^T�jLUdJgY|W^]DY��zT�Jb¢

ô�ô êVU �3W3X�X
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� ~��!Q�¢ G W ��[��@JúW^] f � ¢ t ¢ � K�Wbe H W^]V´^W o ¢ G�H J ��Rd]VRSY|Jl��9Rd®0J o JL]�jLJ G RdKMJl��$[bK�W^Rd] � �p½� G �� ª�JLY H [ f
��[ o spU\J�jlY o [bK_W^�b]�JLYiR\j�QAj&W^YiY|J o Rd]��¨W^] f �/]DYZJ o W^jLYZRd[b] n�o [b}VUdJLKMe�¢�� � � �(����I	���������" ��� � �������E�%��� �d�
~��,N�� �Öx�7@x 	 xVW@�m�0~&�VWz�m¢� y��!Q�¢ G W �V[æ�bJb¢ � ���A��� �� +
���" ��� � �(����+	��,��:" ��� 
������ �T��� � 
 "�
� ��� ��
 ����	���" ��� � 
 � ��� � ������
 " � �� ���, ¢
Q o YZJ�j H :½[bT�eiJb�!��[beiY|[^]7��ª Q���W&�^W^RSUXW^}VUdJ ^TV]VJb��~��@�z{A¢� x � � ¢ÖQ0¢�¥¦JLJb¢ @`TVKMJ o R\j&WFU`Qm[bUSTVYZRd[b] [b�-�/]VRdYiRXW^U ��[bTV] f W o h )¦W^UST�J npo [b}cU\JLKMe
�/]D�@[bUS�ARS]��«ª;WFkA¬�JlUdU � e
s��zT�WFYZR\[^]�e�Rd] ��eZ[bY o [baVRdj	ª�J f RXWm¢ � � � � � 	$��" � � � "  ��"�" ����� 	���� ���%�  �d�JQ n �|~&N �ÕN�� �ÓxM?zy 	 xM?z�m��~��M7�7c¢� N ��� o W^]�jlR\e � [bUdUSRd]�[V¢ � [b] f RSYZR\[^]�e�WFTck UdRdK�RdYZJ�e�W^}VeZ[ o }�W^]DY|JLe�au[^T o UdJ�e �J��zT�W^YiR\[b]�e f J�K�WFkA¬�JLUdU½JL]
KMRSUdR\JlT'eiY o W^YiRd� �J^¢ G JLj H ]VRdj&W^U o JLa0[ o Y��*� @ t � Q��7~��@�@{m¢� {�� c¢ £ ¢ £ R\[b]Ve t ¢�	WFTVY o W�hb¢ � " ��� �5��� � �  � '����� I
+*,������ �)���(���J� "���� '��	�
+*,��� ¢� 7 ��¯�¢ ��[bT o ]�JlY&¢ � �(����I	���������"�'��+
(��� � �� � ��	 +
 	 ���� '�,*,� � I
���" ���(���)���(��� ¢� ���!Q�¢ £ [bY H [b];JlY n ¢!��[bT o ]VR\J o ¢ £ � RSK_Wb�bJ o RdJ f T¨a o [mj H JOeZ[^T�er�/eZ[bU �W¡�zW � f Jg� o W^]Vj�Jb¢ � ��� � ��"�
��)� I
���"
��� � ��"���	 '���	� � � � � ��
 �Aa�Wb�@J�~ Wc�u~��@�bNV¢� W � £ � RdK�Wb�@J o RdJ f T�a o [Aj H J`eZ[bT�e²��ei[bU �Wg�@W � f J`� o W^]�jLJb¢ G J�j H ]VR\j�W^U o JLa0[ o Y&�A¯ Q���	s � t Q�@ � s ��~��@�^NV¢� � ��¯�¢ n [bYiY|J�j H J o ¢ £ J o W f W o � �J�[^U\[@�bRd�zT�J9JlYáU\JLe o �JLeZJ&WFTck'T o }�W^Rd]Ve�¢ � � �  � ��� � ���J	$ � ����
 �u~æy �Ú{@�^x 	 {@�@�A�
~��@�c~@¢� ~ ? �ús�¢ � ¢¼QAU\[^}«WF] f c¢ G ¢ ��[b´D´@JLK�Wc¢���[ o ¬�W o f KM[ f JLUdRS]��'[b��� o [^TV] f auJl]�JLY o W^YiRd]�� o W f W o f W^Y|W���[ o W
H [ o R ��[b]DY|W^UdUSh�U\W&h@J o J f J&W o Y H ¢� ~b~�� c¢ G ¢ ��[b´D´@JlK_Wb� W^] f Q�¢ �0R\[^Ud´@[�¬�er´AR-¢ G�H J j o RdYZRdj&W^U o J �VJ�jLYiR\[b]�Y H JL[ o JlK;¢ � ��� ���� � � � ���
{@y �/� � �Ó�M7z{ 	 �@�@ym��~��VWz�m¢� ~�y���Qmj�[bYiY½�¢�@½JlU\eZ[^]7¢�spK K�[ f JlUdRd]V����[ o �baVR o T�eiRS]���x f � f Y f KM[ f JlUdRS]���j�[ f JLe�¢� ~&x � c¢�s�¢¦ª�WbeiY�W^] f s ¢Úª©¢�b[ H W^]�eZei[b]7¢ G�HVo JLJl� f RdKMJL]�erR\[b]�WFU � o [^TV] f auJl]�JLY o W^YiRd]�� o W f W o RdK�Wb�bRS]��
T�eiRS]��¡K�TVUdYiRS�-� o J��zT�Jl]�jLh f Rd® o W^jLYZRd[b]'Y|[^K�[@� o W^a H hb¢� ~�N �ús�¢Öª©¢�b[ H WF]�eZei[b]³W^] f c¢�s ¢�ª;WberY&¢ G�HVo JLJl� f RdKMJL]�erR\[b]�WFU � o [^TV] f auJl]�JLY o W^YiRd]�� o W f W o RdK�Wb�bRS]��
T�eiRS]���eihD]DY H JlYZR\júW^a0J o YZT o JgYiRdKMJl� f [bK�W^Rd]M��[mjlT�eiRS]��V¢� ~�{�� c¢"c¢^	W^]VRdJLU\e £ ¢ n JLYZJ o e�� £ ¢ ��JlUdUd[æ¬�W^] f c¢Ó�¢�¥¦[bTV]��V¢c¯ o [bTV] f auJl]�JLY o W^YiRd]�� o W f W o Wbe�W½erTV}�eiT o �ÕWbjLJ
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