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Ê:G�Ê ¨�WaR*DGF � ^_i \_OEJLVeGIGKGJGIGJGIGJGIGJGKGIGJGIGJGIGJGJGIGKGIGJGIGJGJGIGJGIGKGIGJG O N

O ¡1OdM���FUJLH�HbW*i�KIf_gTH�JLKIMN]S^_W*i GJGIGJGIGJGIGJGKGIGJGIGJGIGJGJGIGKGIGJGIGJGJGIGJGIGKGIGJG O i
L c�D(�dúTVNW�RØJGR�f_WMGIGJGJGIGJGIGKGJGIGJGIGJGIGJGKGIGJGIGJGIGJGJGIGKGIGJGIGJGJGIGJGIGKGIGJG O i

L4G F P!MNiIKUJLO_R*W��dW��7^dV�V��EJGR bSüv¨¶MNWT�dVNWTF!i�ùSHbgTKIFIMN]S^_W�GIGJGJGIGKGIGJGIGJGJGIGJGIGKGIGJG O P
L4G�Ê ��DGOSKIFUJLM�OhK�W*i7iI^dF�VNW*i�R*D(W���RTMNWTOhK�iIGJGKGIGJGIGJGIGJGJGIGKGIGJGIGJGJGIGJGIGKGIGJG O U
L4G O � � KIM�H�MNiUJLKIMNDGO��@^÷RØJLVNRT^dVt�dW�VrJ��@MNi�KUJLO_R*W��dW	��¨HGJGIGKGIGJGIGJGJGIGJGIGKGIGJG LhÌ
L4G L P7W*i��@MNiIKUJLO_R*W*i�O_DGFIH�JLV�MNi�g*W*i1JL^�� � F�DG�EJL�dM�V�M�K�g*i1�@^/HbDS�dúTVNWaRØJGR�f_W GJGIGKGIGJG L F

N ¢1úT��VNW��dW��dg*RTMNiIMNDGO GJGIGJGIGKGJGIGJGIGJGIGJGKGIGJGIGJGIGJGJGIGKGIGJGIGJGJGIGJGIGKGIGJG L F
i ¢1g*iI^dV�KUJLK�i GIGJGIGJGJGIGJGIGKGJGIGJGIGJGIGJGKGIGJGIGJGIGJGJGIGKGIGJGIGJGJGIGJGIGKGIGJG LhÊ

i:G F ¬=JLFIMrJLKIMNDGO��@^/O_DGHa�dF�W��dW7HbDGK�i�RTVNg*i � JLF�KIf_úTHbW*i GIGKGIGJGIGJGJGIGJGIGKGIGJG LhÊ
i:G�Ê ¬=JLFIMrJLKIMNDGO��@^/O_DGHa�dF�W��dW7HbDGK�i��dW7VrJ�iIK�D � V�MNi�K�W GIGKGIGJGIGJGJGIGJGIGKGIGJG L O
i:G O ¡1KIM�V�MNiUJLKIMNDGO÷�dW*i�VNWTH�HbW*i � DG^dF�VrJ�RTVrJGi�iIM]\ERØJLKIMNDGOSGJGIGKGIGJGIGJGJGIGJGIGKGIGJG LhL
i:G L Sù(OhKIf_ú*i�W��dW*i�F�g*iI^dV�KUJLK�iMGJGIGJGIGJGKGIGJGIGJGIGJGJGIGKGIGJGIGJGJGIGJGIGKGIGJG L5i
i:GfN ¯¦V�^_i�MNWT^dF�i�gTKIMN]S^_WTKIK�W*i�KIf_gTH�JLKIMN]S^_W*i GIGJGIGJGIGJGJGIGKGIGJGIGJGJGIGJGIGKGIGJG LhË
i:Gfi �8VrJGi�i�M]\ERØJLKIMNDGO÷KIf_gTH�JLKIMN]S^_W��dW��dD(RT^dHbWTOhK�i��dW � JLF�DGVNWAGIGJGIGJGJGIGJGIGKGIGJG L5U

P ¯�WTF�i � W*RTKIM �ÁW*i GJGIGJGJGIGJGIGKGJGIGJGIGJGIGJGKGIGJGIGJGIGJGJGIGKGIGJGIGJGJGIGJGIGKGIGJG N F
 �
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F YZOhKIF�D(�@^_RTKIMNDGOgGJGIGJGJGIGJGIGKGJGIGJGIGJGIGJGKGIGJGIGJGIGJGJGIGKGIGJGIGJGJGIGJGIGKGIGJG N�Ê
Ê  =iIKIM�H�JLKIMNDGOQ�dW*i � F�DG�EJL�dM�V�M�K�g*i!�dW*i�HbD(�dúTVNW*i GIGJGIGJGIGJGJGIGKGIGJGIGJGJGIGJGIGKGIGJG N O

Ê:G F P!MNiIKIFIM��d^dKIMNDGO�P1MNiURTF�úTK�W GJGIGJGIGJGKGIGJGIGJGIGJGJGIGKGIGJGIGJGJGIGJGIGKGIGJG N O
Ê:G�Ê P!MNiIKIFIM��d^dKIMNDGO�P1MNiURTF�úTK�W�SùSHbgTKIFIMN]S^_W GIGJGIGJGIGJGJGIGKGIGJGIGJGJGIGJGIGKGIGJG NDL
Ê:G O  �i�KIM�H�JLKIMNDGO � JLF�H�J �@M�Ha^dHä�dW �SFUJLMNi�WTH��dVrJLO_R*W GJGIGKGIGJGIGJGJGIGJGIGKGIGJG NDL
Ê:G L  �i�KIM�H�JLKIMNDGO÷�EJ*ùÁg*i�MNWTOdO_W GJGIGJGIGJGKGIGJGIGJGIGJGJGIGKGIGJGIGJGJGIGJGIGKGIGJG NhN

O  =iIKIM�H�JLKIMNDGOQ�dW*i��dDGOdO_g*W*i�H�JLO_]h^EJLOSK�W*i GJGKGIGJGIGJGIGJGJGIGKGIGJGIGJGJGIGJGIGKGIGJG Nhi
O G F c�gTKIf_DS�dWa�dW�®7D(DS�(üv�t^dFIM�Od� GJGIGJGKGIGJGIGJGIGJGJGIGKGIGJGIGJGJGIGJGIGKGIGJG Nhi
O G�Ê ÿ�JGR b(M�Od�GüvD�� GIGJGIGKGJGIGJGIGJGIGJGKGIGJGIGJGIGJGJGIGKGIGJGIGJGJGIGJGIGKGIGJG N-P
O G O YZOhK�WTF � DGVrJLKIMNDGO÷V�M�O_gØJLM�F�W GIGJGIGJGIGJGKGIGJGIGJGIGJGJGIGKGIGJGIGJGJGIGJGIGKGIGJG N-P

L c�D(�dúTVNW*i�J �ÁW*R�JG�_J � KUJLKIMNDGO�GKGJGIGJGIGJGIGJGKGIGJGIGJGIGJGJGIGKGIGJGIGJGJGIGJGIGKGIGJG N-P
L4G F c�DS�dúTVNW*i��@ùSOEJLH�MN]S^_W*i�WTK�HbD(�dúTVNW*i��@MNiIKUJLOSK�i GIGJGJGIGKGIGJGIGJGJGIGJGIGKGIGJG N-P
L4G�Ê c�DS�dúTVNW�KIFIM����ÁWTF�WTK�HbD(�dúTVNW�RØJGR�f_W�GKGIGJGIGJGIGJGJGIGKGIGJGIGJGJGIGJGIGKGIGJG NhU
L4G O c�DS�dúTVNW*i�KIf_gTH�JLKIMN]h^_W*i7GIGJGIGJGIGJGKGIGJGIGJGIGJGJGIGKGIGJGIGJGJGIGJGIGKGIGJG i�Ì

N ¥��_J � KUJLKIMNDGO��@ùSOEJLH�MN]S^_W��dW*i�HbD(�dúTVNW*i�KIf_gTH�JLKIMN]S^_W*i GJGJGIGKGIGJGIGJGJGIGJGIGKGIGJG i�Ì
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N:G F ¯¦FIM�O_RTM � W`GJGJGIGJGIGKGJGIGJGIGJGIGJGKGIGJGIGJGIGJGJGIGKGIGJGIGJGJGIGJGIGKGIGJG i�Ì
N:G�Ê   � � gTFIM�HbWTOhKUJLKIMNDGO GKGJGIGJGIGJGIGJGKGIGJGIGJGIGJGJGIGKGIGJGIGJGJGIGJGIGKGIGJG i�Ê
N:G O ¢1g*iI^dV�KUJLK�i�GJGIGJGIGKGJGIGJGIGJGIGJGKGIGJGIGJGIGJGJGIGKGIGJGIGJGJGIGJGIGKGIGJG i O

i ¯�WTF�i � W*RTKIM �ÁW*i GJGIGJGJGIGJGIGKGJGIGJGIGJGIGJGKGIGJGIGJGIGJGJGIGKGIGJGIGJGJGIGJGIGKGIGJG iDL
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F YZOhKIF�D(�@^_RTKIMNDGOgGJGIGJGJGIGJGIGKGJGIGJGIGJGIGJGKGIGJGIGJGIGJGJGIGKGIGJGIGJGJGIGJGIGKGIGJG ihN
Ê ¢1W � gTFUJL�ÁWa�dW*i�RØJLO_�@MN�_JLK�i GKGJGIGJGIGJGIGJGKGIGJGIGJGIGJGJGIGKGIGJGIGJGJGIGJGIGKGIGJG ihi

Ê:G F c�DS�dúTVNW ^��EJGi�W��dW�HbgTHbDGM�F�WaRØJGRUf_W	GIGJGIGJGIGJGJGIGKGIGJGIGJGJGIGJGIGKGIGJG ihi
Ê:G�Ê ÿ�M���FUJLH�HbW*i ^��@MNiIKUJLO_R*WkGJGIGJGIGJGKGIGJGIGJGIGJGJGIGKGIGJGIGJGJGIGJGIGKGIGJG ihU
Ê:G O Sù(OhKIf_ú*i�W��dW*i�F�g*iI^dV�KUJLK�i��@^÷F�W � gTFUJL�ÁW GJGIGJGIGJGJGIGKGIGJGIGJGJGIGJGIGKGIGJG PGÌ

O (gTVNW*RTKIMNDGO��dW*i�RØJLO_�@MN�_JLK�i GIGKGJGIGJGIGJGIGJGKGIGJGIGJGIGJGJGIGKGIGJGIGJGJGIGJGIGKGIGJG PGÊ
O G F c�DS�dúTVNWaRØJGR�f_W GJGIGKGJGIGJGIGJGIGJGKGIGJGIGJGIGJGJGIGKGIGJGIGJGJGIGJGIGKGIGJG PGÊ
O G�Ê ý1MNiIK�DGFIMN]S^_W �GJLFIMrJL�dVNW GJGIGJGIGJGIGJGKGIGJGIGJGIGJGJGIGKGIGJGIGJGJGIGJGIGKGIGJG P(L

L Sù(OhKIf_ú*iUW��dW*i�F�g*iI^dV�KUJLK�ikGIGKGJGIGJGIGJGIGJGKGIGJGIGJGIGJGJGIGKGIGJGIGJGJGIGJGIGKGIGJG PXi

8 ���� ��24!3���<'1! )�0=%D05;9���-#&0 �	�

F YZOhKIF�D(�@^_RTKIMNDGOgGJGIGJGJGIGJGIGKGJGIGJGIGJGIGJGKGIGJGIGJGIGJGJGIGKGIGJGIGJGJGIGJGIGKGIGJG PGË
Ê ¥ �d� F�D(R�f_W*i�WTOQW � � JLO_iIMNDGO÷JL^dK�DGH�JLKIMN]S^_Wa�dW�F�W*]h^�
TK�W GJGJGIGKGIGJGIGJGJGIGJGIGKGIGJG PXU
O  �� � JLO_iIMNDGOQ�dW�F�W*]h^�
TK�W�JL^dK�DGH�JLKIMN]h^_W � JLF�F�WTK�DG^dF��dW � WTFIKIM�O_WTO_R*W GIGJGJGIGJGIGKGIGJG Ë�Ì
L ¢1g*iI^dV�KUJLK�i�DG�dK�WTOS^_i1iI^dF���¢1 8� GJGIGJGIGJGKGIGJGIGJGIGJGJGIGKGIGJGIGJGJGIGJGIGKGIGJG Ë O

L4G F ¨tJbRØJLH � JL��O_Wa��¢� �� GIGJGIGJGIGJGKGIGJGIGJGIGJGJGIGKGIGJGIGJGJGIGJGIGKGIGJG Ë O
L4G�Ê C_DGO_RTKIMNDGO_i � DG^dF�VÓª«DGF��dDGOdOEJLO_R*WTHbWTOhK��dW*i��dD(RT^dHbWTOhK�iMGIGJGIGJGJGIGJGIGKGIGJG ËDL
L4G O Sù@iIK�úTHbW��dW�RTVrJGi�iUWTHbWTOhK1�dW*i��dDSRT^dHbWTOSK�i GJGIGJGJGIGKGIGJGIGJGJGIGJGIGKGIGJG ËDL
L4G L  ���JLV�^EJLKIMNDGOe�dW*i � WTF�[\DGFIH�JLO_R*W*i!WTO÷^dKIM�V�MNi}JLOhK7¢�D(R*R�fdMND � DG^dF1DGF��dDGOdO_WTF7WTK!J [|ü

[ W*RTK�WTF�^dO � DGMN�di�JL^��>K�WTFIHbW*iKGJGIGJGKGIGJGIGJGIGJGJGIGKGIGJGIGJGJGIGJGIGKGIGJG ËhN
�K'1!3+5> �,�(�.'$! ���
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¨�ª«gTHbWTFI�ÁWTO_R*W7�dW�O_DG^ �ÁWTV�VNW*i=[ DGFIHbW*i8�dW1R*DGH�Ha^dOdMNRØJLKIMNDGO÷J�WTOSKIFUJ
	NO_g!�dW�O_DG^ �ÁWØJL^�� � F�DG�dVNúTHbW*i7XÁVNWiIK�D(R b�JL�ÁW�ÍGVrJ7KIFUJLO_iIH�MNi�iIMNDGO�ÍÁVrJ!F�W*R�f_WTF�R�f_W!�dW*i¦M�O@[ DGFIH�JLKIMNDGO_i8JLM�O_iIM_]S^_W�VNWT^dF¦^dKIM�V�MNiUJLKIMNDGO9GS¨�W*i¦M�O@[ DGFIH�J ü
KIMNDGO_i3]h^_W!VÓª«DGO>KIFUJLM�K�W7KIFUJLO_iIM�K�WTOhK � JLF��@M �ÁWTF�i3HbW*�@MrJÐX(V�M�KIK�gTFUJLKI^dF�W�Í([\DGFI^dH��dW7�@MNi�RT^_i�i�MNDGO�Í � JL�ÁW*i���WT��ÍH�JLMNi=JL^_i�iIMdHbW*iUiUJL�ÁW*i � JLFIVNg*iØÍ�gTH�MNi�i�MNDGO_i��dW�FUJG�@MNDCG G GS��W � WTO_�_JLOhK8VNWT^dF¦[\DGFIHbW3F�W*i�K�W�RTVrJGi�iIMN]S^_W�ÍGM�VEiØª�JL��M�KiI^dFIK�DG^dKa�dWb�dDGOdO_g*W*iaK�W �(KI^_WTV�VNW*i#Í��dW�HbW*i�iUJL�ÁW*i�JL^_�@MNDdÍ��¶ª M�H�JL�ÁW*i�DG^ �dW �SMN�dg*D�i#Í�]h^�ª M�V�[ JL^dK � DG^ �ÁDGM�FRTVrJGi�i�WTF � DG^dF JGR*R*g*�dWTF � V�^_i W���RØJGR*WTHbWTOSK ^ R*WTKIK�W÷H�JGi�i�W:K�DG^GøIDG^dF�i ��FUJLO_�@MNi�iUJLOhK�WQ�¶ª M�O@[\DGFIH�JLKIMNDGO_i�G¡�O KIFUJLM�K�WTHbWTOhK�H�JLOS^_WTV�W*iIKØÍ¦JL^Gø�DG^dF��¶ª fS^dMÓÍ¦�dW��ÁWTOh^±M�V�V�^_i�DGM�F�W [ÓJGR*W8^QVrJQ]h^EJLOSKIM�K�g:�dW>�dDGOdO_g*W*i&G%¨�W*i
HbgTKIf_DS�dW*i1JL^dK�DGH�JLKIMN]h^_W*i!�dW�RTVrJGi�iIM]\ERØJLKIMNDGO�WTK��dW�i�WT��HbWTOhKUJLKIMNDGO�iØª M�H � D�i�WTOhK1JLVNDGF�i1�¶ª«WTV�VNW*i�üÓH 
THbW*i&G

¨�W*i�R*DGF � DGFUJ:R*DGO_i�MNiIK�WTOhK�JLM�O_iIM=WTO ^dO�EDGK��dWb�dDGOdO_g*W*iaR*DGOSKIM�Oh^_W*i�M�O_RTV�^_i�W*ia�_JLO_ia�dW*iai�WT��HbWTOSK�i�dW�OEJLKI^dF�WÐ�@M �¶gTF�WTOhK�WhG¦¨tJQi�WT��HbWTOhKUJLKIMNDGO-WTK�VrJQRTVrJGi�iIM]\ERØJLKIMNDGO±R*DGO_iIMNiIK�WTOSK ^Qi�g � JLF�WTF��dW*i�K�W �(K�W*i�WTOWTOhKIM�K�g*i1�dW�OEJLKI^dF�W � F�D(R�f_W�Í;WTKB^�F�WT��F�DG^ � WTF!JL^dK�DGH�JLKIMN]S^_WTHbWTOhK7R*W*i�WTOhKIM�K�g*i!WTO÷RTVrJGi�iUW*i�WTOQJGi�iIM���OEJLOSK^dO_W8DG^ � V�^_iIMNWT^dF�i¦�dW�R*W*i%RTVrJGi�i�W*i ^�RUfEJG]h^_W � DGFIKIMNDGO��dW=K�W �@K�WhG ¨�J1RTVrJGiUiIM]\ERØJLKIMNDGObJ � DG^dF��d^dK¦�dW8FUJLOd�ÁWTFVNW*i1�dDGOdO_g*W*i7�_JLO_i7�dW*i!RØJLK�gT�ÁDGFIMNW*i�i�WTVNDGOQ^dOeR*WTFIKUJLM�OeDGF��@F�W�WTK!iI^dM ��JLOhK!^dO_W�R*WTFIKUJLM�O_W�HbgTKIf_D(�dDGVNDG��MNWhG
¥�M�O_i�MÓÍ � V�^_iIMNWT^dF�i�Kvù � W*i8�dW1RTVrJGi�iIM]\ERØJLKIMNDGO_i � WT^ �ÁWTOhK 
TKIF�W�F�gØJLV�MNi�g*W*i�� � JLF�Kvù � W1�dW�HbW*iUiUJL�ÁW�Í � JLF��ÁWTOdF�WV�M�KIK�gTFUJLM�F�W�Í � JLF�KIf_gTH�JLKIMN]S^_W�JL�nDGF��dg*WhG G G���WTKaiUWTVNDGO �@M �ÁWTF�i�W*i�HbgTKIf_D(�dW*i��\iIKUJLKIMNi�KIMN]h^_W�Í � JLF�iIM�H�M�VrJLFIM�K�g�ÍG G G�� G�¨�W*i�KIFUJ ��JL^�� � F�g*iUWTOhK�g*ibMNRTM1iØª M�OhK�gTF�W*i�iUWTOhK8^ VrJ RTVrJGi�iIM]\ERØJLKIMNDGO KIf_gTH�JLKIMN]h^_WQ�dW>K�W �(K�W*i � JLF��dW*iHbgTKIf_DS�dW*i�iIKUJLKIMNiIKIMN]S^_W*i&G%¨�ª«DG�@ø�W*RTKIMþ[�W*iIKb�¶ª�JGi�i�M���O_WTF�^dO VrJL�nWTV�KIf_gTH�JLKIMN]S^_W=^Q^dO_W:WTOhKIM�K�g:K�W �@KI^_WTV�VNW�Í
� JLFIH�M�^dO/WTO_i�WTH��dVNWa�dW�VrJL�nWTVNi � D�i�iIM��dVNW*i&G

¨tJ�i�WT��HbWTOhKUJLKIMNDGO�ÍdWTK�O_DGKUJLH�HbWTOhK�iUWTVNDGO ^dO>RTFIM�K�úTF�W!KIf_gTH�JLKIMN]h^_W�Í@W*iIK8^dO � F�D(R*W*i�iI^_i�^dKIM�V�MNi�g!�_JLO_i�dW7O_DGHa�dF�WT^_i�W*i7J �d� V�MNRØJLKIMNDGO_i&G� ¦O/F�W*RUf_WTF�R�f_W��dDSRT^dHbWTOSKUJLM�F�W�Í;i�WT��HbWTOSK�WTF�VNW*i��dD(RT^dHbWTOhK�i�[ DG^dFIOdMNi�WTOF�g � DGO_iUW ^�VrJ F�W*]h^�
TK�W��¶ª ^dOe^dKIM�V�MNiUJLK�WT^dF � WTFIHbWTK��dW�O_W�V�^dM � F�D � D�i�WTF7]h^_W�VNW*i�i�WT��HbWTOSK�i � WTFIKIM�O_WTOSK�i&GP�JLO_i�R*W/RØJGiØÍ=DGO R*DGO_iIMN�dúTF�W�Í � JLF�W �@WTH � VNW�Í8]h^_W/VÓª ^dKIM�V�MNiUJLK�WT^dF O_W÷�dg*iIM�F�W÷R*DGO_iI^dV�K�WTFÐ]h^_W/VrJ � JLFIKIMNW�¶ª ^dOQ�dD(RT^dHbWTOhK7]h^dM�R*DGOhKIMNWTOhK��dW*i!DSR*RT^dFIF�WTO_R*W*i!�dW*i1HbDGK�i�W � � FIM�Hbg*i1�_JLO_i1VrJ�F�W*]S^�
TK�WhG���W*i���H�MNRTF�DLü�dDSRT^dHbWTOSK�i�� � WT^ �ÁWTOhK�JL^_i�iIM 
TKIF�WbRTF�g*g*i�i�WTVNDGO��dW*i�RTFIM�K�úTF�W*i��dWbR*DGf_g*iIMNDGO�VNW �(MNRØJLVNW � F�g*i�WTOhK�i��_JLO_i�VNWK�W �(K�W��|F�g � gTKIM�KIMNDGO��dW*i7K�WTFIHbW*i�WTK�F�WTVrJLKIMNDGO_i�iUgTH�JLOhKIMN]S^_W*i���Í¶DG^ � JLF��¶ª�JL^dKIF�W*i�HbgTKIf_D(�dW*i�R*DGH�HbW�VNW*iJLFI�dF�W*i��dW��dg*RTMNiIMNDGOQDG^:VNW*i�HbgTKIf_D(�dW*i�iIKUJLKIMNiIKIMN]S^_W*i&G
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TK�W3M�OdM�KIMrJLVNWWTK��¶ª«WTO÷W �@KIFUJLM�F�W�JL^dK�DGH�JLKIMN]S^_WTHbWTOhK!^dO÷WTO_i�WTH��dVNW��dW�O_DG^ �ÁWØJL^��:K�WTFIHbW*i&Gn�1O � F�D � D�i�W��¶ª«g���JLV�^_WTF�VrJ
� WTFIKIM�O_WTO_R*WÐ�dW*i�K�WTFIHbW*i�RØJLO_�@MN�_JLK�i�WTO
RØJLVNRT^dVrJLOSK�VrJ/�@MNiIKUJLO_R*WÐWTOhKIF�W VrJ/�@MNiIKIFIM��d^dKIMNDGO6�dW*i�HbWTM�V�VNWT^dF�iK�WTFIHbW*i��dW*i��dD(RT^dHbWTOhK�i�[\DG^dFIOdMNi � JLF�VNW�iIù@iIK�úTHbW��dW�F�W*R�f_WTF�RUf_W ^ � JLFIKIM�F1�dW�VrJ�F�W*]h^�
TK�W�M�OdM�KIMrJLVNW�WTK�VrJ�@MNiIKIFIM��d^dKIMNDGO÷�dW�R*W*i3K�WTFIHbW*i��_JLO_i�VrJ�R*DGV�VNW*RTKIMNDGO÷WTOhKIMNúTF�W��dW*i��dD(RT^dHbWTOhK�i�G;��WTKIK�W�HbW*iI^dF�W�W*iIK�g���JLV�^_g*W
J �ÁW*R�VrJb�@M �ÁWTFI�ÁWTO_R*W��dW	�7^dV�V��EJGR bSüv¨�WTM��dVNWTFØÍ;MNi�iI^_W��dW�VrJ�KIf_g*DGFIMNW��dW7VÓª M�O@[\DGFIH�JLKIMNDGO9G
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�1O � WT^dK �ÁDGM�F>VrJ R*DGH�Ha^dOdMNRØJLKIMNDGO5ý!DGH�HbW�üvc�JGRUfdM�O_W R*DGH�HbWe^dOðg*R�fEJLOd�ÁW �¶ª M�O@[ DGFIH�JLKIMNDGO_i=^

KIFUJ �ÁWTF�i%^dO�HbDØùÁWTO � fhù@iIMN]S^_WhGÁ��W*i�M�O@[ DGFIH�JLKIMNDGO_i¦i�DGOSK�R*D(�dg*W*i¦J �ÁW*R�^dO_W=HbgTKIf_D(�dW�J �d� F�D � FIMNg*W � DG^dF�VrJKIFUJLO_iIH�MNi�iIMNDGO ���«P7W�c�DGFIM F UhU�Ë�� � G�¨�W � F�DSR*W*i�i�^_i¦]h^dM � F�D(�@^dM�K�^dO_W3F�W � F�g*i�WTOSKUJLKIMNDGOÐ�dW�R*W�]S^dM_�dDGM�K 
TKIF�WR*DGH�Ha^dOdMN]S^_g�iØª�J �d� WTV�VNW!VNW�R*DS�_JL�ÁWhGd¨�W7R*DGOSK�WTOh^Q�dW7R*W�]S^dM¶�dDGM�K 
TKIF�W!R*DGH�H�^dOdMN]h^_gaW*iIK�iIKIFI^_RTKI^dF�g�WTO^dKIM�V�MNiUJLOhK��dW*i%HbDGK�i%F�W � F�g*iUWTOhK�g*i � JLF��dW*i¦i�g*]S^_WTO_R*W*i¦�dW3iIù(Ha�nDGVNW*i¦�¶ª ^dO�JLV � fEJL�nWTK�WTK¦i�WTVNDGO�^dO�VNW �(MN]S^_W�dDGOdO_ghG�¨�J÷R*DGO_RØJLK�gTOEJLKIMNDGO-�dW*i�HbDGK�i�i�WTVNDGO
VNW*i�F�úT��VNW*i��¶ª ^dO_WÐ��FUJLH�H�JLM�F�WÐ�dDGOdO_W>�dW*i�W � � F�W*iUiIMNDGO_i&G��W*i�KZù � W*i ��JLFIMNg*ia�dW R*DGOhKIFUJLM�OhK�W*i�iUDGOhK��dW*i�i�DG^dF�R*W*i��dWbR*DGOdOEJLMNi�iUJLO_R*W*i ���«û�^dO_]S^EJbWTK�ý7JLK�DGO F UhUhi�� �J �ÁW*RQVNW*i�]S^_WTV�VNW*i DGO R*DGO_iIKIFI^dM�K ^dO_W �ÁWTF�iIMNDGO i�ùSH���DGV�MN]S^_WQ�@^ HbW*i�iUJL�ÁW7^ g*R�fEJLOd�ÁWTF&G���WTV�VNW�üvRTM7iI^d�dM�K
� V�^_iIMNWT^dF�i�KIFUJLO_i�[ DGFIH�JLKIMNDGO_i�]h^dM�F�WTO_�dWTOhK�VNW1HbW*i�iUJL�ÁW1KIFUJLO_iIH�MNi�iIM��dVNW!iI^dF�VNW1RØJLOEJLV � fSù(iIMN]S^_WhG_��W�KZù � W�dWQR*DGH�H�^dOdMNRØJLKIMNDGO¼iØª�J �d� ^dMNWeiI^dFÐVrJ
KIf_g*DGFIMNW �dW÷VÓª M�O@[ DGFIH�JLKIMNDGO �dDGOhK/R*WTKIK�Wei�W*RTKIMNDGO � F�g*i�WTOSK�WeVNW*i
� FIM�O_RTM � W*i��dW��EJGi�WhG

¨tJÐKIf_g*DGFIMNWb�dW�VÓª M�O@[\DGFIH�JLKIMNDGO J �S^eVNW!øIDG^dF�J �ÁW*R�VNW��dg��ÁWTVND �d� WTHbWTOSK�RTF�DGMNi�i}JLOhK��dW*i�K�gTVNg*R*DGH�H�^@üOdMNRØJLKIMNDGO_i&G�¨�ª ^dO
�dW*i � F�DG�dVNúTHbW*i�W*iIK��dW�KIFUJLO_iIHbWTKIKIF�W>W���RØJGR*WTHbWTOhK�VNW*iaM�O@[ DGFIH�JLKIMNDGO_iØÍ�WTO [ DGO_RTKIMNDGO�dW*ia�@M �¶gTF�WTOhK�W*i�R*DGOhKIFUJLM�OSK�W*iØÍ�O_DGKUJLH�HbWTOhK�R*WTV�VNW*ia�@^_W*i�JL^�� � F�D � FIMNgTK�g*i��dWbVrJ:V�M���O_WhG�¨tJ:KIf_g*DGFIMNWÐ�dWVÓª M�O@[\DGFIH�JLKIMNDGO�[ DG^dFIOdM�K¦^dO_W�HbW*iI^dF�W�]S^EJLOhKIM�KUJLKIM �ÁW��dW�VrJ1O_DGKIMNDGOb�¶ª M�O@[\DGFIH�JLKIMNDGO�J �d� DGFIK�g*W � JLF¦^dO�HbW*i�üiUJL�ÁW �\DG^ ^dO_W�DG�_i�WTF ��JLKIMNDGO � G���WTKIK�W�O_DGKIMNDGO [\^dK�M�OhKIF�D(�@^dM�K�W � JLF��8VrJL^_�dW SfEJLOdO_DGO WTO F UDLhË:J(\_O��dWF�g � DGO_�@F�W_^��dWT^���]S^_W*iIKIMNDGO_i=[\DGO_�_JLHbWTOSKUJLVNW*i��_JLO_i8VNW��dDGH�JLM�O_W!�dW*i�K�W*RUfdOdMN]h^_W*i3�dW1R*DGH�Ha^dOdMNRØJLKIMNDGO X]h^_WTV�VNW�W*iIK�VrJbV�M�H�M�K�W�WTOQH�JLKIMNúTF�Wa�dWaR*DGH � F�W*iUiIMNDGO��dW��dDGOdO_g*W*i�ü�VÓª«WTOhKIF�D � MNW�� �@^÷HbW*i�i}JL�ÁW�ÍEWTK1]S^_WTV
W*iIK=VNW1�dgT�dM�K8H�J �@M�H�JLVn�dW�KIFUJLO_iIH�MNiUiIMNDGO �¶ª M�O@[ DGFIH�JLKIMNDGO_i�JL^�HbD#ùÁWTO>�dW1RØJLOEJL^����dFI^dM�K�g*i8ü�VrJ�RØJ � JGRTM�K�g �@^÷RØJLOEJLV����wSfEJLOdO_DGO F UDLhË�� � G

¨tJ KIf_g*DGFIMNWe�dW�VÓª M�O@[\DGFIH�JLKIMNDGO�Í�K�WTV�VNWe]S^�ª«WTV�VNW�[|^dK>gTVrJL�nDGF�g*W � JLF/SfEJLOdO_DGO5J �GJLM�K � DG^dF:DG�@ø�W*RTKIMþ[
� FIM�O_RTM � JLV��¶ª«g���JLV�^_WTF�VNW*i � WTF�[\DGFIH�JLO_R*W*i1V�M�H�M�K�W*i1�dW*i1iIù@iIK�úTHbW*i��dWaK�gTVNg*R*DGH�Ha^dOdMNRØJLKIMNDGO_i"!$# ���&%(')!$#+*,!
- ! �.! �$/10 �32 �4/ � �4#.' �456% �7/ �
� ��!(' G ¨tJ \_��^dF�W8Y G F F�W � F�g*i�WTOSK�W=VNW8i�R�f_gTH�J1�dW=R*DGH�H�^dOdMNRØJLKIMNDGO��dg*iIM���O_g8iUDG^_i�VNWO_DGH5�dW � � � � - �98;:<! - !>=@? �;#@#��;# GT¡�O_WA' �;0 ��*(!tWTOd�ÁWTO_�@F�W=^dOB:<!(',' �)8C!,^3VÓª M�OhK�WTOSKIMNDGO��¶ª ^dO - !('$/ �D# �4/ �
� ��! G
¨tJ�i�DG^dF�R*W�WTK�VNW��dW*iIKIM�OEJLKUJLM�F�WaiUDGOhK��dWT^��:WTOhKIM�K�g*i!i�g � JLF�g*W*i�]S^dMti�DGOSK�F�WTV�MNg*W*i � JLF�^dOE* �;# �;5d]S^dM�W*iIK�VNW
iI^ �d� DGFIK1�dW�VrJ R*DGH�Ha^dOdMNRØJLKIMNDGO �¶ª ^dO_W � JLFIKØÍ;H�JLMNi1]S^dM��¶ª�JL^dKIF�W � JLFIK!W*i�K�VNWai�MNúT�ÁW��dW �.!��F/10 �)2 �4/ �	�;#.' G��W*it�dWTFIOdMNúTF�W*iØÍLJLVNW)GLK�DGM�F�W*iØÍ#DGOSK � DG^dFtW��¶WTKt�dW�RTF�g*WTFt^dO_W=�@M �ngTF�WTO_R*W8WTOhKIF�W8VNW¦HbW*i�iUJL�ÁW�gTH�MNi�WTKtR*WTV�^dMS]S^dM
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W*iIKtF�W��T^9GL¯%JLF¦JLM�V�VNWT^dF�i#Í#VNW8HbW*i�iUJL�ÁW�gTH�MNi � JLF�VrJ1i�DG^dF�R*W8W*i�KØÍ#�_JLO_i�^dO_W8R*WTFIKUJLM�O_W�HbW*iI^dF�W�Í M�H � F�g��(MNiIM��dVNW�ÍRØJLF�iØª M�VtgTKUJLM�K�R*DGOdOS^7^�VÓª�J ��JLO_R*W�VrJ�R*DGH�H�^dOdMNRØJLKIMNDGO i�WTFUJLM�K�M�Oh^dKIM�VNWhG

SOURCE CANAL DESTINATAIRE

Perturbations

Ordinateur
Homme

Fibre optique
Enregistrement magnétique
Signal acoustique

Bruit de fond thermique
Erreurs d’écriture/lecture
Bruit de fond acoustique

Ordinateur
Homme

( Æ&)+* Y G F-, (RUf_gTH�J�[ DGO_�_JLHbWTOhKUJLV��¶ª ^dO_W�R*DGH�Ha^dOdMNRØJLKIMNDGO

¡1O÷RØJLOEJLV��¶ª M�O@[ DGFIH�JLKIMNDGOei�W��dg*RTFIM�K7WTO/^dO�JLV � fEJL�nWTK!�dDGOdO_g��¶ª«WTOhKIF�g*W/.1032547698hÍ;:<0>=@?BA ?�C�C�C�?EDdÍ
^dO/JLV � fEJL��WTK��dW7i�DGFIKIMNWGFH012�IKJ@8hÍMLN0O=@?BA ?�C�C�C�?BPaWTK�^dO:WTO_i�WTHa�dVNW��dW � F�DG�EJL�dM�V�M�K�g*i�R*DGO_�@M�KIMNDGOdO_WTV�VNW*i
QSRTI JVU 4 6TW � DG^dF1K�DG^_i�VNW*iX:�WTK+L � D�i�i�M��dVNW*i&GYQSRTI JVU 4 6	W W*iIK1VrJ � F�DG�EJL�dM�V�M�K�g�]h^_WaVNWaiIù(Ha�nDGVNWa�dW�i�DGFIKIMNW
IKJ�i�DGM�K�F�W��T^/]S^EJLO_�Z4[6¦J�gTK�gagTH�MNi&G

\ ] ÝnÞ�Û�ñ�ÞIïÐî¦ë5é�îÝnî¦ñ�Ú�Û�Û�å�Þ�ë;ëEå�Û�ñ�î
¨�W*i=i�ù(iIK�úTHbW*i=�dW�F�W*R*DGOdOEJLMNi�iUJLO_R*W�JL^dK�DGH�JLKIMN]S^_W!�dW3VrJ � JLF�DGVNW1JGR*R*DGH � V�MNi�iUWTOhK=^dO � F�DSR*W*i�i�^_i��dW��dg�üR*DS�_JL�ÁW � �ÁDGM�F"�«ûÁWTV�M�O_W b F U-PXi �vÍ �«ûÁWTV�M�O_W b:WTK�c�WTF�R*WTF F U�Ë�Ì��vÍ��«ÿ�JLfdVtWTK1JLV G F U�Ë O �vÍ��«P!^d�hJGiIK1WTK�JLV G F UhUhN��vÍ

�«ûÁWTV�M�O_W b F UhU-P � ��WTO�^dKIM�V�MNiUJLOSK�VNW*i�i�DG^dF�R*W*i��dW�R*DGOdOEJLMNiUiUJLO_R*W � DG^dF¦KIFUJLO_i�[\DGFIHbWTF=VNW3HbW*i�iUJL�ÁW3F�W � F�g*i�WTOSK�g
� JLF1^dOeiIM���OEJLV%�dW � JLF�DGVNW�J �ÁW*R��@M �¶gTF�WTOhK�i7OdM �ÁWØJL^��e�dWaF�W � F�g*iUWTOhKUJLKIMNDGO_i�iIù(Ha�nDGV�MN]S^_W*i&G;¨tW��dg*R*D(�_JL�ÁW
� WT^dK � F�D(�@^dM�F�W��dW*i�iUg*]h^_WTO_R*W*i1�dW7HbDGK�i�DG^/�dW*i�fSù � DGKIf_ú*i�W*i�R*DGO_R*W � KI^_WTV�VNW*i�G
��DGOhKIFUJLM�F�WTHbWTOSKZ^ VrJ R*DGH�Ha^dOdMNRØJLKIMNDGOðý!DGH�HbW�üvý1DGH�HbW�Í=VrJ R*DGH�Ha^dOdMNRØJLKIMNDGOðý!DGH�HbW�üvc�JGRUfdM�O_W

�dDGM�K � F�D(�@^dM�F�W��dW*i�M�O_i�KUJLO_R*W*i8�dW��dDGOdO_g*W*i�iIKIFI^_RTKI^dF�g*W*i��dW3[ÓJ �*DGO��dgTK�WTFIH�M�OdMNiIK�W�Í(R*W�]h^dM;iIM���OdM]\EW�]S^_W�VNWiIù@iIK�úTHbW%M�O@[\DGFIH�JLKIMN]S^_W=�dDGM�K�WTOd�ÁWTO_�@F�WTFtVrJ3H 
THbW=F�W � F�g*i�WTOhKUJLKIMNDGO�R�fEJG]S^_W¦[ DGMNi�]S^�ª ^dO�H 
THbW=i�M���OEJLVhW*iIKKIFUJLM�K�ghGØ¨�W*i�i�DG^dF�R*W*it�dW�R*DGOdOEJLMNiUiUJLO_R*W�^dKIM�V�MNi�g*W*i��@^dFUJLOhK�VNW��dg*R*DS�_JL�ÁW � JLF�VNW*i�H�JGRUfdM�O_W*i�i�DGOSKti�WT^dVNWTHbWTOSK�dW*i>: � -[^ 56!$'��dW=R*WTV�VNW*i�^dKIM�V�MNi�g*W*i � JLFtVÓª f_DGH�HbW � DG^dF�M�OSK�WTF � F�gTK�WTF¦i�W*itHbW*iUiUJL�ÁW*i&GL¨�ª ^dO_W8�dW�R*W*i�R*DGOdOEJLMNi�üiUJLO_R*W*i%W*iIK�VNW : � -[^ 56! - !A5 �;#�8 �)8C!�]h^dM(F�W � F�g*i�WTOSK�W3VNW8F�WT��F�DG^ � WTHbWTOhK��dW3R*DGOSKIFUJLM�OhK�W*i�iI^dF%VNW*i%i�g*]S^_WTO_R*W*i�dW3HbDGK�i=JGR*R*W � KUJL�dVNW*i��_JLO_i¦^dO�VrJLOd�hJL�ÁW��dDGOdO_g ���«C_W*�dWTFIMNR*D WTK1JLV G F UhUhN �vÍ.� �7O_W*i�WTF1WTK!SK�WTM�Oh�dMNi�i F UhU O �vÍ� �7^dfdO÷WTK�P7W�c�DGFIM F UhU�Ì�� � G
¡�O_W7�dW*i3�@M ��RT^dV�K�g*i�M�H � DGFIKUJLOhK�W*i��dW!VÓª�JLOEJLV�ù@i�W7�@^>VrJLOd�hJL�ÁW7OEJLKI^dF�WTVnW*i�K3]S^�ª M�V¶W*iIK � F�W*i�]h^_W!M�H � D�i�üiIM��dVNW��dW�R*DGO_R*W��ÁDGM�F8^dO_W���FUJLH�H�JLM�F�W�_ôRØJ � JL�dVNW��dW3�ÁgTO_gTF�WTF ^!VrJ7[\DGMNi¦K�DG^dK�W*i=VNW*i � fdFUJGi�W*i8�@^bVrJLOd�hJL�ÁW�ÍH�JLMNi�JL^_i�iIM�i�WT^dVNWTHbWTOSK�R*WTV�VNW*i�üvRTM GE��W*RTM�W*iIK��a`=^��dW!O_DGHa�dF�WT^��>[ÓJGRTK�WT^dF�i��dDGOhK�VNW � V�^_i�M�H � DGFIKUJLOSK�W*iIK

� F�DG�EJL�dVNWTHbWTOhK�VNW�[ÓJLM�Ka]S^_W�VNW*i�VrJLOd�hJL�ÁW*i�OEJLKI^dF�WTVNi�g��ÁDGV�^_WTOSK�WTKa]S^�ª M�V=W*iIK��@M ��RTM�VNW��dWbVNW*iaRØJLFUJGRTK�gTFIMþüi�WTFaJ �ÁW*R �dW*i�HbD(�dúTVNW*i7[ DGFIHbWTVNi&G�¨�W*ia��FUJLH�H�JLM�F�W*i�]S^dM=DGOhKa^dO ��FUJLO_� O_DGH��dF�W��dW�F�úT��VNW*i��dgTKUJLM�V�VNg*W*i
� WT^ �ÁWTOSKbHbD(�dgTV�MNi�WTF�J �ÁW*R � F�g*RTMNi�MNDGO©R*WTFIKUJLM�O_i�JGi � W*RTK�ib�@^±VrJLOd�hJL�ÁW:H�JLMNibiUDGOhK�KIF�D � V�M�H�M�K�g*W*i � DG^dFR*WTFIKUJLM�O_i1JL^dKIF�W*i&G���W*i���FUJLH�H�JLM�F�W*i�i�DGOSK��@M�K�W*iB^�[ÓJLM��dVNW�R*DG^ �ÁWTFIKI^dF�WhG
P�ª�JL^dKIF�W*i¦��FUJLH�H�JLM�F�W*i � WT^ �ÁWTOhK8J �ÁDGM�F¦^dO_W�R*DG^ �ÁWTFIKI^dF�W�R*DGH � VNúTK�W3H�JLMNiØÍ�WTO�F�W*iIKUJLOhK=KIF�ú*i%�ÁgTO_gTFUJLVNW*iØÍWTV�VNW*i � WT^ �ÁWTOhK��ÁgTO_gTF�WTF��dW*i � fdFUJGiUW*it]S^dMÁO�ª�J �d� JLFIKIMNWTOdO_WTOhK � JGi�JL^aVrJLOd�hJL�ÁWhG#¡1OaW �@WTH � VNW=�dW=R*W¦KZù � W��dW
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�(' � Gt¨tJ:iI^dF � F�D(�@^_RTKIMNDGO � WT^dK 
TKIF�WbJLKIK�gTOh^_g*W � JLF�VÓª�JGi�i�D(RTMrJLKIMNDGO��dW
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TK�W�WTK�VNW*i�F�W � F�g*i�WTOSKUJLKIMNDGO_i7�dW*i��dD(RT^dHbWTOhK�i&G;¨�W�HbDGK�WT^dF1�dW�F�W*R�f_WTF�R�f_Wi�gTVNW*RTKIMNDGOdO_W�^dO�WTO_iUWTHa�dVNW��dW��dD(RT^dHbWTOhK�i8RØJLO_�@MN�_JLK�iØÍ � ^dMNi=R*W*i��dDSRT^dHbWTOSK�i=i�DGOSK=DGF��dDGOdO_g*i=WTK=^dKIM�V�MNi�g*i
� DG^dF�WTOdFIMNRUfdM�FaVÓª fdMNiIK�DGFIMN]S^_W��dW�]h^_W*i�KIMNDGO_i&Gt��W*i7fdMNiIK�DGFIMN]S^_W*i � WT^ �ÁWTOSK 
TKIF�W�^dKIM�VNW*i � JLF�VrJ>iI^dM�K�W � DG^dFWTOdFIMNR�fdM�F VrJeF�W � F�g*i�WTOhKUJLKIMNDGO �¶ª ^dO_W:O_DG^ �ÁWTV�VNW÷F�W*]h^�
TK�W/]S^dM�i�WTH��dVNW 
TKIF�W � F�D(R�f_W÷�dW/R*WTKbfdMNiIK�DGFIMN]S^_WhG¨�W*i�HbDGK�i�RTVNg*i��dW*i�F�g � DGO_i�W*i�iUJLKIMNi�[ÓJLMNiUJLOhK�W*i�JL^��e]S^_W*iIKIMNDGO_iai�M�H�M�VrJLM�F�W*i � WT^ �ÁWTOhK 
TKIF�W�^dKIM�V�MNi�g*i � DG^dFWTOdFIMNR�fdM�F�VrJ�F�W � F�g*iUWTOhKUJLKIMNDGO:�dW�VrJ�F�W*]h^�
TK�W7JGRTKI^_WTV�VNW!J �ÁW*R1�dW1O_DG^ �ÁWØJL^���K�WTFIHbW*i&G@��W � F�D(R*W*i�iI^_i#Í���^dMN�dg
� JLF�VÓª ^dKIM�V�MNiUJLK�WT^dFØÍt]S^dM�W � � FIM�HbW�VrJ>iUJLKIMNi�[ÓJGRTKIMNDGO�^>^dO_W�]S^_W*iIKIMNDGO�Í�W*iIKaJ �d� WTVNg�F�WTK�DG^dFa�dW � WTFIKIM�O_WTO_R*WDG^���F�WTVNW��GJLO_R*W�[\W*W*�(üÓ�EJGR b �XG

¨tW*iÐJ �d� F�D(R�f_W*iÐWTO©F�W*RUf_WTF�R�f_We�dDSRT^dHbWTOSKUJLM�F�W � WT^ �ÁWTOSK 
TKIF�WQRTVrJGi�i�g*W*iÐWTO �dWT^��©RØJLK�gT�ÁDGFIMNW*i&G8¨tJ
� F�WTH�MNúTF�WbW*iIK��EJGi�g*W�i�^dF�VNW*i�R*DGFIF�W*i � DGO_�_JLO_R*W*iaWTOhKIF�W �ÁW*RTK�WT^dF�ia�dW � JLFUJLHbúTKIF�W*iai�^dF�VNW*i�iIKUJLKIMNiIKIMN]S^_W*i�dW*i!HbDGK�i&Gn¨tJÐi�W*R*DGO_�dW�iØª�J �d� ^dMNW�iI^dF7VNW*i1F�W � F�g*iUWTOhKUJLKIMNDGO_iaR*DGO_R*W � KI^_WTV�VNW*i#Í¶]h^dM � WT^ �ÁWTOSK 
TKIF�W��EJGi�g*W*iiI^dF�VrJei�gTVNW*RTKIMNDGO©�dW>K�WTFIHbW*i&G¦P�JLO_ibR*W:RØJGi#Í�VNW*ibK�WTFIHbW*ib�dg \_OdMNi�i�WTOSKbVNW:�dDSRT^dHbWTOSK�WTKbi�DGOSKb�dDGOdO_g*i
� JLF�^dO-W � � WTFIK�fh^dH�JLM�O9G8¨tJeR*DGFIF�W*i � DGO_�_JLO_R*W/WTOhKIF�W:VNW*i�HbDGK�i�WTK�VrJ�F�W � F�g*i�WTOhKUJLKIMNDGO R*DGO_R*W � KI^_WTV�VNWW*iIK�DG�dK�WTOS^_W � JLF ^dO_WQiUDG^dF�R*W÷�dW÷R*DGOdOEJLMNiUiUJLO_R*W*i>]h^dM�W*i�K i�DG^ �ÁWTOSK ^dO KIf_W*iUJL^dFI^_i��Q�dWQi�WTO_iÐWTK �dWiIù(O_DGOhù(HbW*i��dW*i�HbDGK�i&G
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P7W*i3F�W*RUf_WTF�R�f_W*i�F�g*R*WTOSK�W*i�iI^dF3VÓª ^dKIM�V�MNiUJLKIMNDGO/�dW*i3F�W � F�g*i�WTOSKUJLKIMNDGO_i�i�gTH�JLOSKIMN]h^_W*i � DG^dF3VrJ�F�W*R�f_WTF�R�f_W�dDSRT^dHbWTOSKUJLM�F�WaDGOSK�H�MNi�WTO/g��SMN�dWTO_R*W�VNW*i � F�DG�dVNúTHbW*i�RØJL^_i�g*i � JLF�VÓª ^dKIM�V�MNi}JLKIMNDGO÷�dW*i�HbDGK�i � DG^dF�F�W � F�g�üi�WTOhK�WTFtVNW¦R*DGOhK�WTOh^��dW*i��dD(RT^dHbWTOhK�i���� �7F�D �ÁWTK � F UhUhN�� � GØP7WT^�� � F�DG�dVNúTHbW*i�gTHbWTFI�ÁWTOhK¦JLVNDGF�i�X*VÓª�JLH��dM���^	� K�g�dW*i�HbDGK�iØÍ@WTK�VNW�[ÓJLM�K3]S^�ª ^dO:�dDSRT^dHbWTOSK � WTFIKIM�O_WTOSK � DG^dF3^dO_W7]S^_W*iIKIMNDGO O_W7R*DGOSKIMNWTO_�@FUJ � JGi8[\DGF�R*gTHbWTOSKVNW*i�H 
THbW*ibHbDGK�ib]S^_W>R*WT^��6�dW>VrJe]S^_W*iIKIMNDGO � D�i�g*W�Í%H 
THbW/iØª M�V�M�O_�@MN]S^_W>VNW>H 
THbW/R*DGO_R*W � K&G�YZV�W*iIK�dDGO_RaM�H � DGFIKUJLOhK��dW � F�WTO_�@F�W�WTO�R*DGH � K�W�VNW*i!f_DGHbDGOhù(H�MNW*i��ÁÍ;VNW*i � DGV�ù@i�gTH�MNW*i���Í_VNW*i7iIù(O_DGOhù(H�MNW*iØÍ;VNW*ifhù � WTF�DGOSùSH�MNW*i��GÍÁVNW*i�fSù � DGOhù(H�MNW*i�� G G G(�ª M�V;gTKUJLM�K � D�iUiIM��dVNW��¶ª«DG�dK�WTOdM�F�VNW�i�WTO_i8�dW�R�fEJGRT^dO>�dW*i=HbDGK�i#ÍÁ^dOKIf_W*iUJL^dFI^_i � DG^dFIFUJLM�K=iI^d���ÁgTF�WTF�VNW*i�HbDGK�i��dDGOhK�VNW�iUWTO_i�W*iIK¦F�WTVrJLKIMþ[¶WTK�R*W*i¦HbDGK�i � DG^dFIFUJLMNWTOhK 
TKIF�W�^dKIM�V�MNi�g*i
� DG^dF�WTOdFIMNR�fdM�F�VrJ:]h^_W*i�KIMNDGO9GtceJLMNi�R*W*RTM8RØJL^_i�W��dW*i � F�DG�dVNúTHbW*i�RØJLF�M�V=W*iIK�R*DG^dFUJLOhK�]h^�ª ^dO KIf_W*i}JL^dFI^_ii�DGM�K�F�gØJLV�MNi�g�H�JLOS^_WTV�VNWTHbWTOhK � DG^dF�^dO_W�J �d� V�MNRØJLKIMNDGOQWTK�O_W � ^dMNiUi�W � JGi 
TKIF�W�F�gT^dKIM�V�MNi�g � DG^dF��¶ª�JL^dKIF�W*i&G
£!DGKIF�W�gTKI^_�dW � DGFIK�W3iI^dF%VNW*i¦iIù@iIK�úTHbW*i��EJGi�g*i¦iI^dF%VNW*i¦iIKUJLKIMNiIKIMN]S^_W*i%�dW*i%HbDGK�i&GG¨�W*i%HbD(�dúTVNW*i � F�DG�EJL�dMþüV�MNiIK�W*i�R*DGO �ÁWTOhKIMNDGOdO_WTVNi�i�DGOhK��EJGi�g*i�iI^dF=VrJaKIf_g*DGFIMNW1�dW!�dg*RTMNiIMNDGOÐ�EJ*ùÁg*iIMNWTOdO_WhG@¨�W*i�F�g � DGO_i�W*i�RØJLO_�@MN�_JLK�W*ii�DGOhK�DG�dK�WTOS^_W*i ^ � JLFIKIM�Fb�dW*i��dDGOdO_g*W*ibR*DGOSK�WTOh^_W*ib�_JLO_i�VrJ�]S^_W*iIKIMNDGO9G���W*i��dDGOdO_g*W*i � WT^ �ÁWTOSK�JL^_i�iIM


TKIF�W�JL^d��HbWTOhK�g*W*i � JLF�F�WTK�DG^dF��dW � WTFIKIM�O_WTO_R*WhGEYZVnW �@MNiIK�W7KIF�DGMNi�RUf_DGM �>[\DGO_�_JLHbWTOSKUJL^��÷�_JLO_i�VrJ�R*DGO_R*W � üKIMNDGO �dW*i�iIù(i�K�úTHbW*i!�dW�F�W*RUf_WTF�R�f_Wb�dD(RT^dHbWTOhKUJLM�F�W ��� � DGOd� WTK�°8JGD F UhUhN�� �1WTK�i�WTVNDGOeVrJ�H�JLOdMNúTF�W��dDGOSK
R*W*i � F�DG�dVNúTHbW*i�i�DGOSK�KIFUJLM�K�g*i#Í��@M �¶gTF�WTOhK�i�HbD(�dúTVNW*i��dW�F�W*R�f_WTF�RUf_W � WT^ �ÁWTOSK 
TKIF�W R*DGO_iIMN�dgTF�g*i>X�VNWÐ�@MNi�ü
� D�i�M�KIMþ[ � DG^dF�VrJ�F�W � F�g*i�WTOhKUJLKIMNDGOe�dW*i��dD(RT^dHbWTOhK�iØÍEVrJ�[\DGFIH�^dVrJLKIMNDGOQ�dW�VrJ�F�W*]S^�
TK�W�Í_WTK�VrJ�R*DGO_i�KIFI^_RTKIMNDGO�¶ª ^dO_W3[ DGO_RTKIMNDGO��¶ª«DGF��dDGOdOEJLO_R*WTHbWTOhK�]S^dM_W � � FIM�HbW�VNW��dWT��F�g��dW � WTFIKIM�O_WTO_R*W��¶ª ^dO��dDSRT^dHbWTOSK � DG^dF¦^dO_WF�W*]h^�
TK�WhG;£1DG^_i�O_DG^_i�M�OSK�gTF�W*i�i�DGO_i � V�^_i � JLFIKIMNRT^dV�MNúTF�WTHbWTOSKaJL^Q�@MNi � D�iIM�KIMþ[ � DG^dF�F�W � F�g*i�WTOhK�WTF!VNW*i1�dD(RT^@üHbWTOhK�i�RØJLF�R*WTV�^dMþüvRTM�M�H � V�MN]S^_W�^dO_W RØJLK�gT�ÁDGFIMNiUJLKIMNDGO6fdMNgTFUJLF�R�fdMN]S^_WÐ�dW*i��dD(RT^dHbWTOhK�i�]h^dM � WT^dK�M�O_RTV�^dF�W^dO_W�RTVrJGi�iIM]\ERØJLKIMNDGOÐWTK�i�WT��HbWTOhKUJLKIMNDGOÐKIf_gTH�JLKIMN]S^_W�Í � F�DG�dVNúTHbW*i�]h^_W�O_DG^_i8JL��DGF��dDGO_i�JL^���RUfEJ � M�KIF�W*i8YUY�YWTK�¬ G
����� � � � �	���	��� ���	���
� ��� � � � ���
¢�W � F�g*i�WTOSK�WTF�VNW*i��dDSRT^dHbWTOSK�i�i�DG^_i![ DGFIHbW��¶ª ^dO W*i � JGR*W �ÁW*RTK�DGFIMNWTV�W*iIK7^dO_W�K�W*R�fdOdMN]S^_W�VrJLFI�ÁWTHbWTOSK^dKIM�V�MNi�g*W�WTO/F�W*RUf_WTF�R�f_W��dDSRT^dHbWTOSKUJLM�F�WhG��1O/KIF�DG^ �ÁW�R*W7Kvù � Wa�dW�F�W � F�g*i�WTOhKUJLKIMNDGOe�dW*i��dD(RT^dHbWTOhK�i!�_JLO_i�w@JLV�K�DGO÷WTK1JLV G F U-PXN�� G%�1O R*DGO_i�MN�dúTF�W ^dO_WÐR*DGV�VNW*RTKIMNDGO±�dW �dD(RT^dHbWTOhK�i�� 0 2�	��?� �@?���@?���@8hÍt^dO6�@MNi�ü

� D�i�M�KIMþ[¦�dWaF�W � F�g*i�WTOhKUJLKIMNDGO R*DGO_iIMNi�KUJLOhK7WTO÷^dOQWTO_iUWTHa�dVNW��dW�K�WTFIHbW*i : 0H2�� ��?�� �@?���� 8�WTK�^dO_WaH�JLKIFIMNR*W
K�WTFIHbW*i��L�dD(RT^dHbWTOhK�i��_JLO_i!VrJG]h^_WTV�VNW�VÓª«gTVNgTHbWTOhK��dW�VrJbMþüvúTHbW�V�M���O_W�WTK1VrJ�øZüvúTHbW�R*DGVNDGOdO_W�F�W � F�g*i�WTOhK�W�VNWO_DGHa�dF�W��dW![\DGMNi�D
�:VNW�K�WTFIHbW���JaJ�gTK�g�DG�_i�WTF �Ág��_JLO_i�VNW��dDSRT^dHbWTOSK�M6�X
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YZVdW*iIK=JLVNDGF�i � D�i�iIM��dVNW3�dW�RØJLVNRT^dVNWTF�^dO_W�iIM�H�M�VrJLFIM�K�g�WTOhKIF�W��dD(RT^dHbWTOhK�i P R��N6K?�� J W WTK��dW�VNW*i¦F�WT��F�DG^ � WTFWTO
RTVrJGi�iUW*i�i�WTVNDGO6�@M �¶gTF�WTOhK�i�RTFIM�K�úTF�W*i&G�¯¦V�^_iIMNWT^dF�i�i�DGV�^dKIMNDGO_i�i�DGOhK � D�iUiIM��dVNW*i � DG^dF�J �nW*RTK�WTF�^dO � DGMN�diJL^��bK�WTFIHbW*i8�dW*i��dD(RT^dHbWTOhK�i����w@JLV�K�DGO÷WTK�ÿ�^_R b(VNWTù F U�Ë�Ë�� � GhP�JLO_i8VNW*i=HbD(�dúTVNW*i8�dW�Kvù � W�2 � �;5 %�!$#@'�Í(^dO_W]h^_W*i�KIMNDGO�W*iIKtW � � FIM�Hbg*W � JLFt^dO_W¦[ DGFIHa^dVNW8VNDG��MN]S^_W=�dW�K�WTFIHbW*i�WTKt^dO��dDSRT^dHbWTOSK�W*i�K � F�D � D�i�g�i�WT^dVNWTHbWTOSKiØª M�V�iUJLKIMNi�[ÓJLM�K�VNDG��MN]S^_WTHbWTOhKaVrJ:F�W*]h^�
TK�WhG�¡1O_W�K�WTV�VNW�F�úT��VNW iIKIFIMNRTK�W�W*iIK � V�^_iaJ �d� F�D � FIMNg*WÐJL^�� �EJGi�W*i��dW
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�dDGOdO_g*W*i�]S^�ªf^aVrJ�F�W*RUf_WTF�R�f_Wa�dD(RT^dHbWTOhKUJLM�F�WhG;¡�O_W7R*DGFIF�W*i � DGO_�_JLO_R*W�HbDGM�O_i�iIKIFIMNRTK�W�J�gTK�g � F�D � D�i�g*W�WTO^dKIM�V�MNiUJLOhK�VrJ�VNDG��MN]h^_W�EDG^_WhG_¡�O_W � F�g*iUWTOhKUJLKIMNDGOQ�@^ � F�DG�dVNúTHbWaW*iIK��_JLO_i � ¬=JLOQ¢�M øIiI��WTFI�ÁWTO F U�Ëhi;� G
¨�W*i�HbDS�dúTVNW*i � F�DG�EJL�dM�V�MNiIK�W*i�HbD(�dWTFIO_W*i%i�DGOhK��EJGi�g*i%iI^dFtVrJ�O_DGKIMNDGO��dW � � �C2 � 2�� 5 �1/	� � � ��!$5 !�� �;# *,! �����4� � G¨�W*i � DGMN�di��dW*i�K�WTFIHbW*i��_JLO_i7VNW*i�]S^_W*iIKIMNDGO_i�WTK�VNW*i��dD(RT^dHbWTOhK�i�i�DGOSKagT�hJLVNWTHbWTOhK �S^_i�i�DG^_i![ DGFIHbW��dW

� F�DG�EJL�dM�V�M�K�g*i&GEP�JLO_i�R*W*i�HbDS�dúTVNW*iØÍEDGO/�dg \_OdM�K�^dO÷W*i � JGR*W�R*DGO_R*W � KI^_WTV�� �dDGOSK�VNW*i�gTVNgTHbWTOhK�i!i�DGOSK��dW*i
R*DGO_R*W � K�i1gTVNgTHbWTOSKUJLM�F�W*i&Gt�1OQ�dg \_OdM�K�JL^_i�iIM�QSR�� U	� ?� W R*DGH�HbW�gTKUJLOhK!VrJ � F�DG�EJL�dM�V�M�K�g��dW � WTFIKIM�O_WTO_R*W
�gTKUJLOSK7�dDGOdO_g*i7^dO_W�]S^_W*iIKIMNDGO � WTK7^dO��dD(RT^dHbWTOhK� Gn¨tJb[ DGO_RTKIMNDGO � F�DG�EJL�dM�V�MNi�K�W/QôW*iIK7�dg \_OdMNW�iI^dF
�¼K�WTV�VNW�]S^_W�X

, QSR� W Í � DG^dF�^dO÷�dDSRT^dHbWTOSK�;ÍdW*iIK�VNW��dWT��F�g��dW�R*DG^ �ÁWTFIKI^dF�W��_JLO_i
� �dW*i�R*DGO_R*W � K�i��dW ;Í
, QSR � ?� W F�W � F�g*i�WTOhK�W�VNW��dWT��F�g � DG^dF�VNW*]S^_WTV��õW*iIK�R*DG^ �ÁWTFIK � JLF�VNW*i�R*DGOdOEJLMNiUiUJLO_R*W*i�R*DGH�Ha^dO_W*i�@^÷�dD(RT^dHbWTOhK �WTK��dW7VrJ�]S^_W*iIKIMNDGO � G
¯�V�^_iIMNWT^dF�i�i�DGV�^dKIMNDGO_i�i�DGOSK � D�i�iIM��dVNW*i � DG^dF�g��GJLV�^_WTF QSR�� U Y? �MW GdP7JLO_i�VNW*i�iIù@iIK�úTHbW*i3�dW1F�W*R�f_WTF�R�f_W

� JLF � F�DG�EJL�dM�V�M�K�g*i�øIDGM�OhK�W*i#Í_DGO÷R*DGO_iIMN�dúTF�W�VÓª�J �d� F�D �(M�H�JLKIMNDGOeiI^dM ��JLOhK�WbX
QSR�� U�� ?� W� QSR � ?� W

¨�W*i7[ DGO_RTKIMNDGO_i��nD(DGVNg*WTOdO_W*i�� R ��?� W Í�� R � ? �MW F�WTO �ÁDGMNWTOSK�� � �
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( Æ ) * Y�Y G O , ¥�F�RUfdM�K�W*RTKI^dF�W��dW7VÓª�J �d� F�WTOSKIMNi�iUJL�ÁW�JL^dK�DGH�JLKIMN]S^_W ^��EJGi�W��dW�F�úT��VNW*i��¶ª M�O_�@^_RTKIMNDGO
JLV�VNWTH�JLO_�dW�WTKaJLOd��VrJLMNi�WhG�YvVNiaRØJLVNRT^dVNWTOhK��dW*i � JLFUJLHbúTKIF�W*i��¶ª«g���JLV�^EJLKIMNDGO�K�WTVNi�]h^_W�VNW � DG^dF�R*WTOhKUJL�ÁW �dW*i�dDSRT^dHbWTOSK�i�K�DGKUJL^�� ]S^dM=i�DGOhK�R*DGFIF�W*RTK�WTHbWTOhK�RTVrJGi�iIM]\Eg*i � DG^dF�^dO_WbRØJLK�gT�ÁDGFIMNW �dDGOdO_g*W�ÍtWTK�R*DGO_iIKUJLK�WTOSK]h^_W�VNWT^dF1iIù@iIK�úTHbW7[ DGO_RTKIMNDGOdO_W�J �ÁW*R�^dO��dWT��F�gagTVNW��Ága�¶ª«W �_JGRTKIM�KI^_�dWhG�P!W � V�^_iØÍ;JL^_RT^dO_W��@M �ngTF�WTO_R*W�O�ª�JgTK�g��dgTK�W*RTK�g*W�WTOhKIF�W�VNW*i�R*DGV�VNW*RTKIMNDGO_i7�dW�VrJLOd��^_W*i�JLOd��VrJLMNi�W*i�WTK7JLV�VNWTH�JLO_�dW*iØÍ;VrJLMNi�iUJLOhK!iI^ �d� D�i�WTF�]S^_W�VrJHbgTKIf_DS�dW � WT^dK3[ DGO_RTKIMNDGOdO_WTF1iI^dF�^dO÷O_DGHa�dF�W�M�H � DGFIKUJLOhK!�dW�VrJLOd��^_W*i&G

P�JLO_i �«û�^dOCbÁWTF�WTK�¥1�nW*R bÁWTF F UhU-P��vÍ8DGO � F�D � D�i�W÷�¶ª ^dKIM�V�MNi�WTFÐ^dO WTO_iUWTHa�dVNW��¶ª«W �@WTH � VNW*i>�dW÷�dD(RT^@üHbWTOhK�i � F�g*RTVrJGi�i�g*i � JLF�VrJ>F�W � F�g*i�WTOSKUJLKIMNDGO �¶ª ^dO
VrJLOd�hJL�ÁWhGt¨�W*iaF�úT��VNW*ia�¶ª M�O_�@^_RTKIMNDGO6i�DGOhKaR*DGO_i�KIFI^dM�K�W*i�dW�K�WTV�VNWbi�DGFIK�W�]S^_W�VrJ>K 
TK�W�R*DGFIF�W*i � DGO_��^Ð^dO_WbRTVrJGi�iUW�WTK�VNWbR*DGF � i�i � g*RTM]\EW��dW*i�K�W*iIK�iK^ÐF�gØJLV�MNiUWTFaiI^dFVNW*i1�dD(RT^dHbWTOhK�i�G¶¨�W�i�ù(iIK�úTHbW�Í;K�WTV%]h^�ª M�V%W*iIK7�dg*RTFIM�K7�_JLO_i!VrJ \_��^dF�W�Y�Y G L_Í;R*DGO_iIMNiIK�W�WTOQ^dO�HbD(�@^dVNW�]S^dM
�ÁgTO_úTF�W �dW*i�fhù � DGKIf_ú*i�W*i��dW F�úT��VNW*ia[\DGFIH�^dVNg*W*i��_JLO_ia^dO_W fhù � DGKIf_ú*iUW��dW VrJLOd�hJL�ÁWhG� ¦O:\_O�Í�VNW*i�F�úT��VNW*ii�DGOhK!JGi�i�D(RTMNg*W*i�JL^��>iIù(O_i�WTK�i��dW � DGF��d£!WTK&G
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P7JLO_i �wSKI^EJLFIK�WTK1JLV G F UhU�Ì �vÍ8DGO �dg*RTFIM�K ^dO_WeJ �d� F�D(R�f_We�¶ª�J �d� F�WTOhKIMNi�i}JL�ÁWeJL^dK�DGH�JLKIMN]S^_W � DG^dFÐVrJR*DGO_iIKIFI^_RTKIMNDGO:JL^dK�DGH�JLKIMN]h^_W!�¶ª�JLFI�dF�W*i8�dW1RTVrJGi�iIM]\ERØJLKIMNDGO � DG^dF8VrJ7F�W*R�f_WTF�RUf_W��dDSRT^dHbWTOSKUJLM�F�WhGS¨tWT^dF�iIù@i�üK�úTHbW��dW�F�W*RUf_WTF�R�f_W7�dD(RT^dHbWTOhKUJLM�F�W �Ó��¥1¢%� � +�� � F�WTO_��WTO WTOSKIF�g*W�^dO_W�R*DGV�VNW*RTKIMNDGOÐ�¶ª«W �dWTH � VNW*i3�dW��dDGO@üO_g*W*i��¶ª�J �d� F�WTOhKIMNiUiUJL�ÁW��dDGOSK�DGOQJ�JGi�i�M���O_g�^dO_W�RTVrJGi�i�W�WTK�^dO �ÁW*RTK�WT^dF��dW�RØJLFUJGRTK�gTFIMNiIKIMN]S^_W*i&GE¨�J�i�DGFIKIMNW�dW!��¥!¢%� W*iIK8^dOÐJLFI�dF�W!�dW1�dg*RTMNi�MNDGO �dM�OEJLM�F�W!]h^dM � WT^dK 
TKIF�W�^dKIM�V�MNiUg � DG^dF�RTVrJGiUiIM]\EWTF8�dW*i�DG�_i�WTF ��JLKIMNDGO_i�dDGOhK�VrJ/RTVrJGi�iUW�O�ª«W*iIK � JGi�R*DGOdOS^_WhG��8fEJGRT^dO �dW*i�JLFIKIMNRTVNW*i�]h^dM�W*iIKa^dKIM�V�MNiUg � DG^dF�VÓª�J �d� F�WTOSKIMNi�iUJL�ÁW>W*iIKgTKIMN]h^_WTK�g1i�WTVNDGO ]S^�ª M�V�J �d� JLFIKIMNWTOSK�DG^ O_DGO ^�^dO�KIf_úTHbW��|M GhWhGhVÓª«WTKIMN]h^_WTKIK�W!W*iIK ��KIf_úTHbW �!DG^ ����KIf_úTHbW � � G¯�JLF1W �@WTH � VNW�ÍEË�Ê�HbDGK�i�DGOhK�gTK�gai�gTVNW*RTKIMNDGOdO_g*i�R*DGH�HbW�gTKUJLOSK � WTFIKIM�O_WTOhK�i � DG^dF�VNW7KIf_úTHbW</ !���� �
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� JLF�W �@WTH � VNW�ÍEK�WTV�]h^_W�X,,+�- 1 ?@8686J>=�L ?�4�J/0F ?0F�: B 25H07�298686J?IF/. 7�29298
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¨�W � F�DG�dVNúTHbW��_JLO_i!R*WaKZù � W��dW�HbgTKIf_D(�dW*i!W*i�K1]S^�ª«WTV�VNW*i1O_g*R*W*iUiIM�K�WTOhK7^dO � F�g�üvRTVrJGi�i�WTHbWTOhK7H�JLOS^_WTVJ(\_O��dWbR*DGO_iIKIFI^dM�F�W�VNW�F�g�[ gTF�WTOhK&GtP�JLO_i"�«ÿ�WTV�VNDGK1WTK� ¦Vþüvÿ3ú��ØWaÊ�Ì�Ì�Ì��vÍ�DGO � F�D � D�i�Wb^dO_W�HbgTKIf_DS�dWÐJLV�K�WTF�üOEJLKIM �ÁW�^>VrJ÷RTVrJGi�iIM]\ERØJLKIMNDGO fdMNgTFUJLF�R�fdMN]S^_W WTK�JL^�� HbgTKIf_DS�dW*i��dW � JLFIKIM�KIMNDGOdO_WTHbWTOhK&G¦¯�DG^dF�R*DGO_iIKIFI^dM�F�W^dO�JLFI�dF�W��dW��dg*RTMNi�MNDGO�Í;DGOe�dDGM�K!�dg \_OdM�F!^dOeWTO_i�WTHa�dVNW��dW�]S^_W*iIKIMNDGO_iØÍE^dO_WaF�úT��VNW � DG^dF!�dgTK�WTFIH�M�O_WTF7VrJHbWTM�V�VNWT^dF�W�]h^_W*i�KIMNDGOZ^ � D�i�WTF�JL^���K�W �(K�W*i��¶ª ^dO>O��7^_�>WTK3^dO:RTFIM�K�úTF�W��¶ª�JLFIF 
TK3�dgTK�WTFIH�M�OEJLOSK�VÓª«WTO_i�WTH��dVNW�dW*i3[ WT^dM�V�VNW*i��dW7VÓª�JLFI�dF�WhGEP�JLO_i�R*W�RØJGiØÍ@M�V�W*i�K � D�i�i�M��dVNW��dW�R*DGO_iIMN�dgTF�WTF�VNW*i � fdFUJGiUW*i��dW*i�K�W �@K�W*i�R*DGH�HbWgTKUJLOhKbVNW*ibM�O_�@M �SMN�@^_i R*DGOhK�WTOh^_iÐ�_JLO_ibVNW*ibO��7^_�di��dW:VÓª�JLFI�dF�WhG�¨�JeFUJGRTM�O_W/�dW:VÓª�JLFI�dF�W/R*DGOSKIMNWTOhK:JLM�O_iIM
K�DG^dK�W*i3VNW*i � fdFUJGi�W*i3�dW*i��dDSRT^dHbWTOSK�i�KIF�DG^ �Ág*i � JLF3VNW7iIù@iIK�úTHbW1�dW!F�W*RUf_WTF�R�f_Wa�dD(RT^dHbWTOhKUJLM�F�W � DG^dF�^dO_WF�W*]h^�
TK�WhGS¨�W1�d^dK8gTKUJLOhK3�dW�F�WT��F�DG^ � WTF�VNW*i=M�O_�@M �(MN�@^_i � F�D(R�f_W*i�VNW*i=^dO_i8�dW*i3JL^dKIF�W*iØÍhDGO [ÓJLM�K=WTOÐiUDGFIK�W��dW
� VrJGR*WTF��_JLO_i3VrJ�H 
THbW1[ WT^dM�V�VNW!�dW!VÓª�JLFI�dF�W�R*WT^�� ]S^dMnDGOhK�WTO:R*DGH�Ha^dO:VNW � V�^_i3��FUJLO_�ÐO_DGHa�dF�W � D�i�iIM��dVNW�dW!HbDGK�i&G@¥ R�fEJG]S^_W7O��7^_�:�dW!VÓª�JLFI�dF�W�Í@M�Vni#ª�JL��M�K3�dDGO_R7�dW7RØJLVNRT^dVNWTF�]S^_WTVnW*i�K�VNW!HbDGK �÷]S^dM � WTFIHbWTK��dWiI^d�n�@M �SMNi�WTF�JL^�H�MNWT^��QVNW*i!M�O_�@M �SMN�@^_i�]S^�ª M�V%R*DGOhKIMNWTOhK&Gt¡�O_W�]h^_W*i�KIMNDGO ��� �dW�VrJb[\DGFIHbW � 5 !(' �D# - � � � - 0 '
* �;# / � !$#@# !$# /
	 �D5 ' 5 !�: �4/ ��� ��W*iIK � D�i�g*W ^ÐR�fEJG]S^_W�M�O_�@M �(MN�@^9G¶ ¦V�VNW�iI^d�n�@M �SMNi�W�^dOeO��7^_� >ìWTO �dWT^��
\_VNi�>��� � WTK > �  � G
P7W*i�]S^_W*iIKIMNDGO_i �T�dDG^d�dVNW*i��¦�dW¦VrJ8[ DGFIHbW � 5 !(' �D# - � � � - 0C' * �;# / � !$#@# !$#+/
	 �D5 ' 5 !('>: �4/D'�� !F/���� � � WT^ �ÁWTOSKgT�hJLVNWTHbWTOhK 
TKIF�W � D�i�g*W*iØÍ�WTO�M�H � D�iUJLOSK7]S^_W�VÓª ^dO �dW*i!�dWT^���K�WTFIHbW*i�� DG^��÷i�DGM�K7MNi�iI^e�dW�VrJbF�W*]S^�
TK�WhG

¨�W�RTFIM�K�úTF�W��dW�]S^EJLV�M�K�g��¶ª ^dO_W�RTVrJGi�i�W��dg � WTO_� �dW�VrJ � WTFIKIM�O_WTO_R*W��dW*i�M�O_�@M �(MN�@^_i�]S^�ª«WTV�VNW�R*DGOhKIMNWTOhK&Gt¨tJ
� WTFIKIM�O_WTO_R*W1W*iIK=RØJLVNRT^dVNg*W1iI^dM �GJLOSK=VNW*i � F�DG�EJL�dM�V�M�K�g*i�JGi�iUDSRTMNg*W*i ^aR�fEJG]S^_W�RTVrJGi�iUWhGÁ¨�ª«WTOhKIF�D � MNW � WTFIHbWTK8�dWHbW*iI^dF�WTF=VÓª f_DGHbDG�ÁgTO_gTM�K�g7�dW*i � fdFUJGi�W*i��_JLO_i=VNW*i=O��7^_�di8�dW�VÓª�JLFI�dF�W1WTO�[\DGO_RTKIMNDGO>�dW�VNWT^dF�i8OdM �ÁWØJL^��bF�W*i�ü
� W*RTKIMþ[ i��dW � WTFIKIM�O_WTO_R*W � JLF8FUJ �d� DGFIKR^�VrJ�F�W*]S^�
TK�WhGS¯�DG^dF�R*WTVrJ@Í@i�DGOhK3RØJLVNRT^dVNg*W*i � DG^dF3RUfEJG]h^_W7]S^_W*iIKIMNDGO
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F�g*iI^dV�KUJLOhK3�dW�VrJaiI^d�n�@M �SMNiIMNDGOÐWTOhKIFUJ
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Repérage Systématique (3)

Repérage (1), Sélection Modèle cache

Repérage (3), Sélection Modèle cache

Repérage (1), Sélection DP

Repérage (3), Sélection DP
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