
� �������	��
� �

����� ���������������  �� !"�#��$%�����#���'&(� &)�*�  ��
�,+-�,�/.(� &  '& 021435�,�/��$�6��878&

9;:=<?>A@CBEDGFIH?:JBEH?KMLN:POQF?:=RS:MLTH?KML?UERGFN@CF?L;VE:=LIDGWXUERY@CFIDSZ[O\L^]_DSLN@CO_F^`XKP]a@CRGU\:PHbRY@dce@CDSLf@CgEDGRGDGF?Kh>_i	VjH?Z[klKMZ[RSZ[kaDSm_U\:nVjU
o H?ZCpI:PFhqr@[L?L?KM:as
t(uuXvxwnyxzX{�|}�~�{�v��#�?�X�N�E~�{5�x���huv�wr���r���?�?�?�\~�{
���b�T�l���Q�T���T�E�a�\�Q�����b��� �a�

¡ :"L?:PUER\<¢@CRY@Ckl:h@[<PFIU\:PRGRS:PW£:PO_FbBxZaL?LIDGgERS:rVjU¤W£Z	VE¥PRS:r>QijVjH?Z[klKMZ[RSZ[kaDSm_U\:hVE:rRY@Jqr@[L?L?KM:r<MZ[O\L?DSLIF?:PHN@CDGFb`n@ p¦U\LIF?:PH
RS:ML�FIHN@CO\LIW¤DSLNLIDG]_DGF?KML§:PF¤RS:ML¤<MZ_:©¨§<PDS:PO_F?L§V�ª«:PW¤W§@CkQ@[LIDGO\:PW£:PO_F¢¬bV\@CO\L¤RS:gEUEF£VE:c®@CDGH?:¯<MZ[°eO\<PDSVE:PH£RS:ML¤<?>A@CHIkl:ML
>_i	VjHN@CUERGDSm_U\:ML±W£:MLIUEH?KM:ML±V\@CO\L§RS:MLBEDSKP²¢Z[W£¥PFIH?:ML¯:PFRS:ML³<N>A@CHIkl:ML±>QijVjHN@CUERGDSmQU\:ML±<¢@CRS<PUERSKM:ML¯V\@CO\L³RS:MLW§@CDGRGRS:ML
<MZ[HIH?:MLIBxZ[O\V\@COQF?:ML´sEµ�R�L¢ª¶@CkaDGF^V�ª UEO§·�¸P¹_ºC»½¼?¾±¿"ÀGÁ�ÂC¿?¸?ÃP¿"VEZ[O_FrRY@�H?KMLNZ[RGUEFIDSZ[OBx:PHIW£:PFIFIHN@CDGF"V�ª¶@M]lZ[DGHhUEO³W£Z	VE¥PRS:nVE:ML
KM<MZ[UERS:PW£:PO_F?LhL?Z[UEF?:PHIHN@CDGO\LnÄ�ÅaÆ½Ç_È?É©ÊÌË�`R®ª«KM<?>\:PRGRS:nVE:JRY@qr@[L?L?KM:as\9;:PFIF?:d@CBEBEH?Z_<N>\:JBEH?KML?:POQF?:�VE:MLrVjDÍ¨§<PUERGF?KMLrgEDS:PO
<MZ[OEO_U\:MLPÎ;ÏrÐnÑlVE:"F?:PRSLÒBEH?Z[gERS¥PW£:ML;L?Z[OQF=ÓJW§@CR\B�ZaLNKML;Ô=ÕaDGRSL�OÖª«Z[O_FTBA@[LTUEO\:hL?Z[RGUEFIDSZ[O£UEOEDSm_U\:h:PFbL?Z[OQFÒDGO\L?FN@CgERS:ML
]	DSL¦×Ø` ×®]	DSLrVE:Jce@CDGgERS:ML"][@CHIDY@CFIDSZ[O\L"VE:ML"BA@CHN@CW£¥PFIH?:ML"DGOEDGFIDY@CUjÙ�s ¡ @¤<MZ[OjÚ\kaUEHN@CFIDSZ[OÛVE:JRY@�q^@[LNL?KM:n:MLIFrF?:PRGRS:dm_U\:nVE:ML
Bx:PHIF?:MLnDGW¤BxZ[HIFN@COQF?:ML¢¬�@CUÜW£Z[DGO\L�:POÜ]a@CRS:PUEHdH?:PRY@CFIDG]l:a¬ÖLN:¤BEH?Z_VjUEDGH?Z[O_FXV\@CO\LdVE:MLXL?:M<PF?:PUEH?LnklKMZ[kaHN@CBE>EDSm_U\:PW£:POQF
Bx:PU³KPF?:PO\VjU\L¢¬	m_UEDAL?:hL?DGFIU\:PH?Z[OQF^V\@CO\LbVE:MLb²¢Z[O\:MLbV�ª DGO\LN:PO\LIDGgEDGRGDGF?KJVjU³<¢@CRY@Ckl:as ¡ :MLTW§@CDGRGRS:MLbBEH?Z	<?>\:ML^VE:"RGDGW¤DGF?:ML^`
<MZ[O\VjDGFIDSZ[O¯VE:"FØi_Bx:hVjHN@CDGO±Z[U§BxZ[F?:POQFIDS:PRxDGW¤BxZaL?K"O\:hB�:PUE]l:PO_FrmQUÖª«ÝPFIH?:hFIH?¥MLbBx:PU³LN:PO\LIDGgERS:ML;`�VE:MLT]a@CHIDY@CFIDSZ[O\L^VE:ML
BA@CHN@CW£¥PFIH?:ML"VE:J<¢@CRY@Ckl:a¬	BA@CH?<M:JmQU\:=RS:PUEHr<?>A@CHIkl:J>_i	VjHN@CUERGDSm_U\:n:MLIFbc½Z[HIF?:PW£:PO_F"<MZ[OQFIHN@CDGO_F?:dVjUce@CDGF^BEH?KM<PDSL?KPW£:PO_F
VE:�RY@¤BEH?ZMÙjDGW¤DGF?KVE:X<M:MLhRGDGW¤DGF?:ML¢sxÞßHßRS:MLhRY@[<MLßVE:dkaHN@¢]_DS¥PH?:�LIDGFIU\KML=`¤R®ª DGOQF?KPHIDS:PUEHnV�ª UEOÛ<¢@[LIDS:PH=:PFßBEH?Z_<N>\:MLßVE:�RY@
à	:PDGO\:a¬�VE:R®ª«áßUjÙj:PO\<M:�Z[UâVE:RY@£ãÒZ[UERG²MDS:¤L?:PH?Z[O_FdVE:MLJLIDGF?:MLJBEHIDG]_DGRSKPkaDSKMLnVE:MLnVEKPgEDGF?LnVE:Xc½UEDGF?:³Ñ�RY@³Bx:PHIW£K¢@CgEDGRGDGF?K
:MLIFrW§@ ÙjDGW�UEW8:PFrRS:JkaHN@[VjDS:POQFh>_i	VjHN@CUERGDSm_U\:nR®ª«:MLIFh@CU\LNLID®s ¡ @�L?:PO\LIDGgEDGRGDGF?KX@CUä<¢@CRY@Ckl:dL?:PHN@CDGFrRY@BERGU\L^c®@CDGgERS:JRY`�Z[å
DGR�ce@CU\VjHN@CDGF^m_UÖª«:PRGRS:ßL?Z[DGFbRY@dBERGU\LTceZ[HIF?:asjÞßOO\:"Bx:PUEF;VEZ[O\<J@CFIF?:PO\VjH?:JV�ª UEO<¢@CRY@Ckl:a¬j@CU±L?:PO\LT>A@CgEDGFIU\:PR�VjU³F?:PHIW£:a¬
UEO\:nkQ@CHN@CO_FIDS:�VE:JBEH?KM<PDSLIDSZ[OÛV\@CO\LrR®ª«:MLIFIDGW§@CFIDSZ[OÛVE:ML"VEKPgEDGF?LhVE:=c½UEDGF?:as
���b�T�l���Q�T���b�l�Öæbç�æ;��èØ��� �a�

é O\:X@CUEFIH?:@CBEBEH?Z_<N>\:a¬xVE:dOA@CFIUEH?:XBEH?Z[gA@CgEDGRGDSLIF?:a¬�:ML?F"B�ZaLNLIDGgERS:asAê�RGRS:L¢ª¶@CBEBEUEDS:XLIUEHhRS:MLhW£:MLIUEH?:MLßVE:�RY@¤Bx:PH¦×
W£K¢@CgEDGRGDGF?KbBERGUEF?ë[Fìm_U\:ÒLIUEHí<M:PRGRS:MLìVE:�RY@r<N>A@CHIkl:T>_i	VjHN@CUERGDSm_U\:as ¡ ª DSVEKM:ÒDGOEDGFIDY@CRS:T:ML?FímQU\:ÒRS:Ò<?>A@CW¤B�VE:�Bx:PHIW£K¢@CgEDGRGDGF?K
Bx:PUEFßÝPFIH?:nDGO_F?:PHIBEH?KPF?K�<MZ[W¤W£:dRY@¤H?K¢@CRGDSLf@CFIDSZ[OîV�ª UEO\:dïØ¹¢Áxð´ñ½À½¹¢Á�ò »½ó©ò	ñô¹¢ÀG¸P¿nÃ�·Öò	ñ½Àõò »½¿JVEZ[OQF=DGRí:MLIF"BxZaL?LIDGgERS:dVE:XVEK©×
F?:PHIW¤DGO\:PHrRS:ML^<¢@CHN@[<PF?KPHIDSLIFIDSm_U\:ML^RS:ML;BERGU\LbDGW¤BxZ[HIFN@COQF?:MLh:PO³UEFIDGRGDSLN@CO_FrVE:ML^W£:MLIUEH?:ML^VE:hF?:PHIHN@CDGOÖsEáßBEH?¥ML^mQU\:=<M:PFIF?:
DGOjceKPH?:PO\<M:ßL?FN@CFIDSLIFIDSmQU\:=@CDGFbKPF?KßH?K¢@CRGDSL?KM:a¬QZ[OBx:PUEFTklKPO\KPH?:PH;UEO§O\Z[W�gEH?:ß]	DGHIFIU\:PRGRS:PW£:POQFrDGOjÚ\OED�VE:hH?K¢@CRGDSLN@CFIDSZ[O\L^VE:
<M:PFIF?:"c½Z[O\<PFIDSZ[O¯@CRSK¢@CF?Z[DGH?:asj9;:MLTH?K¢@CRGDSLN@CFIDSZ[O\L¢¬	VjDÍöxKPH?:PO_F?:ML;RS:MLÒUEO\:ML;VE:MLb@CUEFIH?:ML¢¬_Z[OQF^:PO³<MZ[W¤W�UEORS:MLÒBEH?Z[BEHIDSKPF?KML
÷®øxù¶ú¢ûCüfýCü?þ=ÿ�� � ÿ ����� ýCù¶ý	��
����������������� ��� ûCü�� � � �	� ���!� ü�"$# � ù¶ü©ý%� �'& � ü�()"$*!+,� � +.-/"0&aü ���!� ���=ù � �1!2 #Cý435� 6�78��:9�;�;�;����)< ý¢þ�� ��� �'= � ü�()"$�!+ � ù¶ý?> � ü�# ý@��AB- � � � �=ü�� �!"¶ù¶ý)C	�@D�"E#FAG� � ÿBH�-�� �!+rù$H�=I#	()"¶ù � û)� ��� �J ø8- � -fý � ü�"E-�ÿ���:9�;�;�KF����< ý¢þ�� ��� �G= � ü�(	"E��+ � �Nøxû)�¦ü ��L -Ný@���4� � ûCü�� �NM ü � �=ü��	�!" =O- � -�+,� � � �IPQ��� ù$+.- � ù¶ü©ý���R)SFT�UWVYX[Z]\^S/_O`ba�ced�f!Xg_�Uih/j

h/aeclknm	mej$UWV!cpo?hFXgq�VsrlhFXgUiT�f!�

teu



à_DGWXUERY@CFIDSZ[O\LßVjU¯ceZ[O\<PFIDSZ[OEO\:PW£:POQFJVjUäLIijLIF?¥PW£: t��

LIFN@CFIDSL?FIDSmQU\:ML�DGOjc½KPH?KM:ML�`¯BA@CHIFIDGHVE:MLdW£:MLIUEH?:MLVE:£F?:PHIHN@CDGOÖs�ÞßO/Bx:PUEF�DGOQF?:PHIBEH?KPF?:PH�RS:MLXVjDÍöxKPH?:PO_F?:MLXH?K¢@CRGDSLf@CFIDSZ[O\L
<MZ[W¤W£:äVE:ML¤VjDSL?FIHIDGgEUEFIDSZ[O\L£LIBA@CFIDY@CRS:ML£KPkQ@CRS:PW£:PO_F§BERY@CU\LIDGgERS:ML£VE:ML�BA@CHN@CW£¥PFIH?:ML³VjU W£Z_VE¥PRS:as�êÒO :POQFIHN@COQF<M:ML
VjDSLIFIHIDGgEUEFIDSZ[O\L�V\@CO\LJRS:�W£Z	VE¥PRS:a¬�:PFn:PO�:©ö�:M<PFIUA@COQF�@CUEFN@CO_FdVE:�LIDGW�UERY@CFIDSZ[O\L¢¬�VjDGF?:ML§Ó³VE:��îZ[O_F?:��j9^@CHIRSZîÔa¬xm_U\:
VE:nVjDSLIFIHIDGgEUEFIDSZ[O\Lß<¢@CRS<PUERSKM:ML¢¬\Z[OäZ[gEFIDS:PO_FßVE:ML^H?KMLIUERGFN@CF?L��½VEKPgEDGF?L"VE:=c UEDGF?:n<¢@CRS<PUERSKML��^mQU\:JR®ª«Z[O¯Bx:PUEFrDGOQF?:PHIBEH?KPF?:PH
:PO±F?:PHIW£:ML^BEH?Z[gA@CgEDGRGDSLIF?:ML¢s é O¯@M]a@COQFN@Ckl:dVE:J<M:PFIF?:n@CBEBEH?Z_<N>\:n:MLIF^mQU\:=RY@XBEHIDSL?:J:PO<MZ[O\L?DSVEKPHN@CFIDSZ[O,VE:hO\Z[UE]l:PRGRS:ML
W£:MLIUEH?:ML;VE:ßB�:PHIW£K¢@CgEDGRGDGF?K=O\:h<MZ[O\VjUEDGFìp?@CW§@CDSL;`�UEO\:"W£Z[DGO\L;gxZ[OEO\:"BEH?KM<PDSLIDSZ[O±VE:ML^:MLIFIDGW§@CFIDSZ[O\L^VE:MLbVEKPgEDGF?L;VE:
c½UEDGF?:as
	 vx�?�yì�Iu{�|X{ ��
�u{�v�uw"�A�¦~��?w"�

¡ ª¶@CBEBERGDS<¢@CFIDSZ[O�VjUXBEHIDGO\<PDGB�:bVE:TLIUEBx:PHIBxZaLIDGFIDSZ[OdBx:PHIW£:PFìVE:TLNKPBA@CH?:PHì<M:Òm_UED®¬´V\@CO\LíRY@"Vji	OA@CW¤DSmQU\:bVjUXLIijLIF?¥PW£:
BE>_i	LIDSm_U\:a¬�:MLIF¤Ä�ÅlÆ½Ç_È?É©Ê^:PFd<M:m_UEDÒ:MLIF£Å[ÈPÆ� �����eÉPÊ s ¡ @±<MZ[W¤BxZaLN@CO_F?:¤OA@CFIUEH?:PRGRS:£L?:PHN@CDGFnR®ª«KP]lZ[RGUEFIDSZ[O�:POâR®ª¶@Cg\L?:PO\<M:
VjUâLIijLIF?¥PW£:�VE:³ËfÇ	ÈCLIF?Z	<��a@Ckl:�Õ�RY@<MZ[W¤B�ZaLN@CO_F?:£@CHIFIDÍÚA<PDS:PRGRS:a¬ÖLIUEBx:PHIB�ZaLNKM:�`§RY@³BEH?KM<MKMVE:POQF?:a¬ìL?:PHN@CDGFJR®ª«KP]lZ[RGUEFIDSZ[O
VjU\:£@CU�ËfÇ	È[LIF?Z_<��[@Ckl:¤V�ª«:¢@CUÜV\@CO\LdRS:MLn<¢@[LIDS:PH?L¢s ¡ ª¶@CBEBERGDS<¢@CFIDSZ[O�VjUâBEHIDGO\<PDGBx:¤VE:�LIUEBx:PHIB�ZaLIDGFIDSZ[OâBx:PHIW£:PFdVE:O\:
<¢@CRS<PUERS:PHnm_U\:�RS:ML�ËfÇ	ÈC<N>A@CHIkl:MLJ>QijVjHN@CUERGDSmQU\:MLnVjU\:MLn@CU�ËfÇ	ÈCL?F?Z_<��[@Ckl:V�ª«:¢@CUÛV\@CO\L=RS:MLJ<¢@[LIDS:PH?L¢s�9;:PFIF?:�@CBEBEH?Z_<N>\:
ZCöxH?:nVE:PUjÙ,@M]a@COQFN@Ckl:ML=<MZ[O\LIDSVEKPHN@CgERS:ML�Ñ

� s ¡ ª«:©Ù	FIH?ÝPW£:XLIDGW¤BERGDS<PDGF?Kd:PF"RY@BA@CH¦c®@CDGF?:nHIDGkaU\:PUEH=VE:ML"<MZ[O\VjDGFIDSZ[O\L"DGOEDGFIDY@CRS:MLÖÕ
� s ¡ ª«KPRGDGW¤DGOA@CFIDSZ[O2VjU W£Z	VE¥PRS:¯VE:c®@[<PF?:PUEH?L³@CRSK¢@CF?Z[DGH?:ML¤F?:PRSL£m_U\:±RS:ML¤BEH?KM<PDGBEDGFN@CFIDSZ[O\L¢¬TRS:±HIUEDSL?L?:PRGRS:PW£:PO_F§:PFR®ª«KP][@CBxZC×®FIHN@CO\LIBEDGHN@CFIDSZ[OdÕ
u s ¡ ª¶@Cg\L?:PO\<M:§V�ª¶@CWXgEDGkaUE°eF?K§V\@CO\LnR®ª DGO_F?:PHIBEH?KPFN@CFIDSZ[O�VE:MLdH?KMLIUERGFN@CF?LdVE:MLdLIDGWXUERY@CFIDSZ[O\L¢¬ÖBEUEDSLNmQU\:�F?Z[UEFd<M:£m_UED:MLIF"<¢@CRS<PUERSK�L?:JHN@CFIFN@[<N>\:X@CUäL?:PUERÖc½Z[O\<PFIDSZ[OEO\:PW£:PO_F=VjUäLIijLIF?¥PW£:nVE:�Ë©Ç_È[LIF?Z	<��a@Ckl:as
¡ ª¶@CBEBERGDS<¢@CFIDSZ[O�VjUâBEHIDGO\<PDGBx:£VE:¤LIUEBx:PHIB�ZaLIDGFIDSZ[OÜ:ML?FnRSKPkaDGFIDGW£:£LID�RS:�W£Z_VE¥PRS:¤:ML?FnDGOQ]a@CHIDY@COQFX:PFnRGDGO\K¢@CDGH?:asíê�O

BEHN@CFIDSm_U\:a¬�RS:MLhBA@CHN@CW£¥PFIH?:MLnVjUÛW£Z_VE¥PRS:O\:VEZ[DG]l:POQFJBA@[LJVEKPB�:PO\VjH?:VE:XRY@§<N>A@CHIkl:�>QijVjHN@CUERGDSmQU\:�m_UED®¬�:PRGRS:a¬�VEZ[DGF
VEKPBx:PO\VjH?:=RGDGO\K¢@CDGH?:PW£:POQF"VE:MLbBA@CHN@CW£¥PFIH?:MLrVjU³W£Z	VE¥PRS:asj9;:ML^<MZ[O\VjDGFIDSZ[O\L^VE:P]	HN@CDS:POQFrÝPFIH?:ßLf@CFIDSL¦ce@CDGF?:ML;:POB�KPHIDSZ	VE:
VE:�BEH?KM<PDGBEDGFN@CFIDSZ[O\LLIUEHN@CgxZ[O\V\@COQF?:ML¢¬�klKPO\KPHN@CFIHIDS<M:MLXV�ª UEO\:�ceZ[HIF?:¤<PHIU\:¤V\@CO\LnRS:�gA@[L?LIDGOâVE:�RY@äà	:PDGO\:a¬�BA@CH?<M:¤m_U\:
RS:³H?:PW¤BERGDSL?LN@Ckl:±VE:³RY@äOA@CBEBx:§BE>EH?K¢@CFIDSm_U\:±VE:P]_HN@CDGF£@CRSZ[H?L¢¬�L?:PRSZ[O�F?Z[UEF?:§]	HN@CDSL?:PWXgERY@CO\<M:a¬�ÝPFIH?:³BEH?Z	<?>\:VE:±L?Z[O
W§@ ÙjDGW�UEWäs ¡ :ML;BA@CHN@CW£¥PFIH?:MLr>_i	VjH?Z	Vji	OA@CW¤DSmQU\:MLrL?:PHN@CDS:PO_Fh@CRSZ[H?L;DGO\VEKPB�:PO\V\@CO_F?L"VE:ML^<?>A@CHIkl:MLr>_i	VjHN@CUERGDSm_U\:MLr:PF
RS:nLIijLIF?¥PW£:d@[m_UEDÍc½¥PH?:X@CUEHN@CDGFß@CRSZ[H?L"UEO±ceZ[O\<PFIDSZ[OEO\:PW£:POQF=RGDGO\K¢@CDGH?:as

¡ :¤W£Z[F?:PUEHdUEOEDSm_U\:¤VE:�RY@±<MZ[W¤B�ZaLN@CO_F?:§@CHIFIDÍÚA<PDS:PRGRS:§VE:�R®ª«KP]lZ[RGUEFIDSZ[O�VjUÜLIijLIF?¥PW£:¤@[mQUEDÍce¥PH?:£:MLIFJR®ª DGO[pI:M<PFIDSZ[O
V�ª«:¢@CU,VE:à	:PDGO\:dV\@CO\LrRS:ML"<¢@[LIDS:PH?L´s
��� u³w^~�z����A{��
�����! #"%$'&)(��!*,+.-/(0$/ 

¡ @±<MZ[OjÚ\kaUEHN@CFIDSZ[O/klKMZ[kaHN@CBE>EDSm_U\:§VE:MLJRY@[<MLdVE:�kaHN@¢]_DS¥PH?:§`R®ª DGO_F?KPHIDS:PUEH�VE:MLd<¢@[LIDS:PH?L�VE:P]_HN@CDGF�@¢]lZ[DGHdUEO\:�DGOj×
1\U\:PO\<M:ÛDGW¤BxZ[HIFN@COQF?:âLIUEHR®ª«:©¨§<¢@[<PDGF?K�>QijVjHN@CUERGDSmQU\:âVjU ËfÇ	È[LIF?Z_<��[@Ckl:as o @CHIW¤DnRS:ML±<MZ[OjÚ\kaUEHN@CFIDSZ[O\L¯B�ZaLNLIDGgERS:ML¢¬O\Z[U\L^@M]lZ[O\L¢¬_BxZ[UEHb:©ö�:M<PFIU\:PHbRS:ML;LIDGW�UERY@CFIDSZ[O\L´¬QH?:PF?:PO_U±<M:PRGRS:ßVE:�Ó32!465!4�Ô¤m_UEDAFIDS:POQF^<MZ[W¤BEF?:=VE:ML;@CUEF?Z[HIDSLN@CFIDSZ[O\L
V�ª«:©ÙjBERSZ[DGFN@CFIDSZ[OîVEKôp?`�VEKPRGDG]_H?KM:ML´s
78(��9+:, ;$6:=<?>/(�+.<A@,>/(�+.$8"%$B C�B�� D+.$B(� 

¡ :MLÒË©Ç_È[<?>A@CHIkl:ML�>_i	VjHN@CUERGDSm_U\:ML�klKPO\KPH?KM:MLìBA@CHìRS:"Ë©Ç_È[LIF?Z	<��a@Ckl:TL?:TBEH?Z[BA@Ckl:PH?Z[OQF�V\@CO\L�RS:MLìVjDÍö�KPH?:POQF?:ML�<MZ[W¤BxZC×
LN@CO_F?:ML�VjUL?i	LIF?¥PW£:^@[m_UEDÍc½¥PH?:a¬[VEZ[OQF�RY@hBA@CHIFIDS:;RGDGgEH?:;VE:;RY@J9bHN@CDS:;DGOjc½KPHIDS:PUEH?:asaµØR_:PO�H?KMLIUERGF?:PHN@CDGF�UEO£@[<M<PH?Z[DSL?L?:PW£:PO_F
VjUäHIDSLNmQU\:nV�ª DGO\Z[O\V\@CFIDSZ[O�VE:d<¢@M]l:MLßV\@CO\L"RS:MLr>A@CgEDGFN@CFIDSZ[O\L=LIDGFIU\KM:MLß:POäg�Z[H?VjUEH?:�VE:nRY@�BERY@CDGO\:�@CRGRGUE]	DY@CRS:as é O¯F?:PR
HIDSL?m_U\:¯:©ÙjDSLIF?:¯VEKôpI`j¬TVjU L?:PUER^ce@CDGF£VE:ML;1\U\<PFIUA@CFIDSZ[O\L§OA@CFIUEH?:PRGRS:ML³VjU OEDG]l:¢@CU VE:±RY@�OA@CBEBx:±BE>EH?K¢@CFIDSmQU\:as^à	:PUER
RS:§HIDSL?mQU\:§LIUEBEBERSKPW£:POQFN@CDGH?:a¬�@CFIFIHIDGgEUA@CgERS:¯@CU Ë©Ç_È[LIF?Z	<��a@Ckl:£V�ª«:¢@CU�V\@CO\L�RS:MLX<¢@[L?DS:PH?L¢¬ÖBx:PUEF�ÝPFIH?:§KP]a@CRGU\K£BA@CHXRS:
W£Z	VE¥PRS:as9EJ:PUjÙ±m_U\:MLIFIDSZ[O\LßL?:JB�ZaLN:POQFdÑ

� s ¡ :ML�ËfÇ	ÈC<N>A@CHIkl:ML�>QijVjHN@CUERGDSmQU\:ML�klKPO\KPH?KMLÛBA@CH�RS:ML�<¢@[LIDS:PH?Lâ@CUEkaW£:POQF?:PH?Z[O_FF�_:PRGRS:ML/LIDGkaOEDÍÚA<¢@CFIDG]l:PW£:PO_FÜRS:HIDSL?mQU\:dkaRSZ[gA@CRíV�ª DGO\Z[O\V\@CFIDSZ[OîVE:d<¢@¢]l:ML�G
H FIU\VE:n>QijVjH?Z[klKMZ[RSZ[kaDSm_U\:XVE:=c®@CDSLN@CgEDGRGDGF?KdVjU o H?ZCp¦:PFhqr@[L?LNKM:



à_DGWXUERY@CFIDSZ[O\LßVjU¯ceZ[O\<PFIDSZ[OEO\:PW£:POQFJVjUäLIijLIF?¥PW£: t��

� s o :PUEFF�_Z[O RGDGW¤DGF?:PH¤Z[U�:PW¤B�ÝM<N>\:PH¤RY@äBEH?Z[BA@CkQ@CFIDSZ[O VE:<M:ML³ËfÇ	ÈC<N>A@CHIkl:ML�>QijVjHN@CUERGDSmQU\:ML¤:PO�VjDGH?:M<PFIDSZ[O VE:ML>A@CgEDGFN@CFIDSZ[O\Lß:©ÙjB�ZaLNKM:MLh`�<M:JHIDSL?m_U\:,G
o Z[UEH£m_U\:§RS: o H?ZCpI:PF¤q^@[LNL?KM:³LNZ[DGFXO\:PUEFIH?:]	DSL¦×Ø` ×®]_DSL�VjU�HIDSL?m_U\:V�ª DGO\Z[O\V\@CFIDSZ[O VE:<¢@M]l:ML´¬�DGRTc®@CUEFm_U\:RS:ML

Ë©Ç_È[<?>A@CHIkl:ML^>_i	VjHN@CUERGDSm_U\:MLrVjU\:MLr@CUîË©Ç_È[LIF?Z	<��a@Ckl:ßLNZ[DS:POQF^OQUERGRS:MLrV\@CO\L;RS:ML;²¢Z[O\:ML;RS:MLbBERGU\L^:©ÙjB�ZaLNKM:ML¢s ¡ :=W£Z´il:PO
>_i	VjHN@CUERGDSm_U\:;RS:TBERGU\L�LIDGW¤BERS:bB�Z[UEH�BA@CHI]l:POEDGHÒ`h<M:bH?KMLIUERGFN@CF�L?:PHN@CDGF�<MZ[O\LIFIDGFIU\K^VE:bVjHN@CDGO\L�:POQFN@CDGRGRY@CO_F�RS:MLìáßRGRGUE]	DSZ[O\L
@CO\<PDS:POEO\:ML¢sA9;:MLrVjHN@CDGO\L^Bx:PHIW£:PFIFIHN@CDS:POQF=VE:=HN@CgA@CFIFIH?:JRY@XL?UEH¦ce@[<M:JVE:=RY@XOA@CBEB�:nVE:MLráßRGRGUE]_DSZ[O\Lr@CO\<PDS:POEO\:ML¢s ¡ :PUEH
kl:MLIFIDSZ[O±<MZ[O\LIDSLIF?:PHN@CDGF"`�W§@CDGOQF?:POEDGHr<MZ[O\LIFN@CO_F?:ßRY@X<MZ[F?:=VE:ßVjHN@CDGOA@Ckl:=Bx:PO\V\@COQF^F?Z[UEF?:=RY@dVjUEH?KM:JVjU,Ë©Ç_È[LIF?Z	<��a@Ckl:as
9;:MLVjHN@CDGO\L¢¬íL´ª DGRSLdBxZ[UE][@CDS:PO_F�@CU\L?L?DÒHN@CgA@CFIFIH?:§RY@,LIUEH¦c®@[<M:£RGDGgEH?:§VE:§RY@¯OA@CBEBx:§VE:§RY@î9bHN@CDS:³@CUjÙ�@CgxZ[H?VEL�VE:§RY@
BERY@CDGO\:�@CRGRGUE]	DY@CRS:a¬\<MZ[O_FIHIDGgEU\:PHN@CDS:POQFd`�H?KMVjUEDGH?:nRS:JHIDSL?m_U\:¤Ä�ÅlÆ½Ç_È?É©Ê�V�ª DGO\Z[O\V\@CFIDSZ[OÛVE:n<¢@¢]l:ML¢s

¡ :ML³<¢@CHIF?:ML§BEDSKP²¢Z[W£KPFIHIDSmQU\:ML±VjDSLIBxZ[OEDGgERS:ML£W£Z[O_FIH?:POQF¯mQU\:äRY@/à	:PDGO\:a¬ÒR®ª«áßUjÙj:PO\<M:î:PF£RY@âãÒZ[UERG²MDS:îL?Z[OQFVE:ML
VjHN@CDGO\LXOA@CFIUEH?:PRSL�VE:£RY@¯OA@CBEBx:§VE:MLáßRGRGUE]_DSZ[O\L�@CO\<PDS:POEO\:ML¢s�ê�O/BxKPHIDSZ_VE:³VE:¯Ë©Ç_È[LIF?Z	<��a@Ckl:a¬ÖRS:MLXOEDG]l:¢@CUjÙ�V�ª«:¢@CU
V\@CO\L�R®ª«áßUjÙj:PO\<M:±:PF�RY@,ãÒZ[UERG²MDS:¯VE:P]_H?Z[O_F£VEZ[O\<ÝPFIH?:klKPH?KM:ML�BxZ[UEH¤mQUÖª DGRSLO\:][@CHIDS:PO_F¤BA@[L¢s ¡ :±BEH?Z[gERS¥PW£:¯:MLIF
VjDÍö�KPH?:POQF§V\@CO\L�RS:±<¢@[L¤VE:RY@Üà	:PDGO\:a¬�BA@CH?<M:¯m_U\:³RS:ML�BxZ[W¤BA@Ckl:ML¤:©ö�:M<PFIU\KML¤B�Z[UEH�RS:H?:PW¤BERGDSL?LN@Ckl:¯VE:ML¤<¢@[L?DS:PH?L
VE:P]	HN@CDS:POQF;LIUj¨£H?:h`nLIFN@CgEDGRGDSLN:PHTLN@n<MZ[F?:as ¡ @d<MZ[OjÚ\kaUEHN@CFIDSZ[O§klKMZ[kaHN@CBE>EDSm_U\:=VE:MLÒVjHN@CDGO\LTOA@CFIUEH?:PRSLTO\:rBx:PHIW£:PFIFIHN@CDGF
BA@[LnV�ª¶@[L?L?UEH?:PHnF?Z[UEF?:MLJRS:MLJBEH?Z[F?:M<PFIDSZ[O\LnO\KM<M:ML?LN@CDGH?:ML¢s�êÒOQFIH?:£<M:PHIFN@CDGO\Ln<¢@[LIDS:PH?L�:PFJ<M:PHIFN@CDGO\:MLd²¢Z[O\:MLJ>A@CgEDGF?KM:ML¢¬xDGR
OÖª«:©ÙjDSLIF?:�@CU\<PUEO,VjHN@CDGO,OA@CFIUEH?:PR®s\µ�Rxc®@CU\VjHN@¤VEZ[O\<a¬\V\@CO\Lh<M:MLhLIDGFIUA@CFIDSZ[O\L¢¬A<PH?KM:PHhVE:ML"VjHN@CDGO\Lh@CHIFIDÍÚA<PDS:PRSL¢s

¡ :MLXVjHN@CDGO\L¢¬íOA@CFIUEH?:PRSL�Z[U�@CHIFIDÍÚA<PDS:PRSL¢¬ìB�Z[UEHIHN@CDS:PO_FÝPFIH?:§UEFIDGRGDSL?KML¢¬íW£Z¢il:POEOA@COQF£VE:MLX<MZ[HIH?:M<PFIDSZ[O\LRSZ_<¢@CRS:MLVE:
RY@Bx:POQF?:¤F?Z[BxZ[kaHN@CBE>EDSm_U\:a¬�B�Z[UEHd<MZ[RGRS:M<PF?:PH�RS:MLdVEKPgEDGF?Ld:©Ù	Ú\RGFIH?KML�`RY@B�KPHIDGBE>\KPHIDS:§VE:MLdVjDGkaU\:MLdVE:¤<M:PDGOQFIUEH?:³VE:ML
<¢@[LIDS:PH?L´s

En@CO\LíRS:�W£Z_VE¥PRS:a¬´RS:MLíVjHN@CDGO\LíB�:PUE]l:PO_FìÝPFIH?:ÒH?:PBEH?KMLN:POQF?KMLìBA@CHÖUEO\:TL?KPHIDS:TVE:�W§@CDGRGRS:ML�`JËfÇ	ÈC<N>A@CHIkl:Ò>QijVjHN@CUERGDSm_U\:
DGW¤BxZaL?KM:#�e`RY@�]a@CRS:PUEH��¤W �;Z[U,BA@CH"UEO\:dL?KPHIDS:nVE:nW§@CDGRGRS:ML=`¤<MZ[O\VjDGFIDSZ[O,VE:dVjHN@CDGOÖs�9;:MLhVE:PUjÙ±H?:PBEH?KML?:POQFN@CFIDSZ[O\L
O\:dLNZ[OQFrBA@[LhKMm_UEDG]a@CRS:POQF?:ML¢s

� :PBEH?KML?:POQF?:PH;UEO³VjHN@CDGOBA@CHTUEO\:ßL?KPHIDS:hVE:hW§@CDGRGRS:MLr`ËfÇ	ÈC<N>A@CHIkl:=>QijVjHN@CUERGDSmQU\:ßDGW¤B�ZaLNKM:"H?:P]	DS:POQFr`dLIUEBEBxZaL?:PH
ò¯·�¸IÀ½¹¢¸IÀßUEO ceZ[O\<PFIDSZ[OEO\:PW£:POQF±BA@CH¦c®@CDGF³VE:ML§VjHN@CDGO\L´s ¡ :¯HIDSLNmQU\:îLIUEBEBERSKPW£:POQFN@CDGH?:ÛV�ª DGO\Z[O\V\@CFIDSZ[O VE:ä<¢@M]l:ML³O\:BxZ[UEHIHN@CDGFnmQUÖª«ÝPFIH?:OQUER®¬�BEUEDSL?m_U\:XRS:ML�Ë©Ç_È[<?>A@CHIkl:MLJ>_i	VjHN@CUERGDSm_U\:MLdL?:PHN@CDS:PO_Fn<MZ[OQFIHN@CDGOQF?:ML�VE:XO\:XBA@[LJL?:XBEH?Z[BA@Ckl:PH
@CUj×�VE:PRY`¤VE:MLßVjHN@CDGO\L¢s

¡ @dH?:PBEH?KML?:PO_FN@CFIDSZ[OäV�ª UEOVjHN@CDGOBA@CHTUEO\:=L?KPHIDS:ßVE:hW§@CDGRGRS:MLr`d<MZ[O\VjDGFIDSZ[O¯VE:ßVjHN@CDGO³O\:=LIDGkaOEDÍÚA:ßBA@[L¢¬	òh·�¸IÀ½¹¢¸IÀ®¬
UEO�c½Z[O\<PFIDSZ[OEO\:PW£:PO_F¤BA@CH¦ce@CDGFVE:ML�VjHN@CDGO\L¢s EJ:ML§ËfÇ	ÈC<N>A@CHIkl:ML>QijVjHN@CUERGDSmQU\:ML�BxZ[UEHIHN@CDS:POQF¤L?:§BEH?Z[BA@Ckl:PH�@CU�VE:PRY`
VE:ML;VjHN@CDGO\L¢s ¡ :hHIDSL?m_U\:rO\:=L?:PHN@CDGFTBA@[L;KPRGDGW¤DGO\Knò"·�¸IÀ½¹¢¸IÀABA@CH^<M:hm_UED\BxZ[UEHIHN@CDGF;ÝPF?:ß<MZ[O\LIDSVEKPH?K=<MZ[W¤W£:hUEO±@CHIFIDÍÚA<M:
VE:nW£Z	VEKPRGDSLN@CFIDSZ[OÖs

En@CO\LrRS:dW£Z_VE¥PRS:a¬ERS:MLhVE:PUjÙ±VjHN@CDGO\L=@CHIFIDÍÚA<PDS:PRSL¢¬A<MZ[W¤BERSKPW£:PO_FN@CDGH?:ML=VE:JR®ª«áßUjÙE:PO\<M:d:PF"VE:nRY@ãÒZ[UERG²MDS:a¬ALNZ[OQF�Ñ
�2RS:��l¸fò ÀGÁ��d¹¢¸	�A¬�LIDGFIU\Kä`îRY@ÛW§@CHIkl:�
=Z[H?V�VE:ML£áßRGRGUE]_DSZ[O\L¢s�µØR^BEH?Z[F?KPkl:PHN@CDGF£RS:ML¤>A@CgEDGFN@CFIDSZ[O\L³LIDGFIU\KM:ML¤:PO
g�Z[H?VjUEH?:dVE:JRY@¤BERY@CDGO\:�@CRGRGUE]_DY@CRS:a¬�`�R®ª«Z[U\:MLIF"VE:X9b>�CF?:POA@¢iQ×�LIUEH¦×ôà	:PDGO\:�Õ

�2RS:��l¸fò ÀGÁ������A¬Em_UED�<MZ[°eO\<PDSVE:d@¢]l:M<JRY@XBA@CHIFIDS:J@CW£Z[O_FhVE:ßR®ª¶@CO\<PDS:POä<¢@COA@CRÖVE:ßOA@¢]_DGkQ@CFIDSZ[Oäq;HN@¢i!�QRY@��ìZ[W�gx:as
En@CO\LßRS:dW£Z	VE¥PRS:a¬ARS:MLßVjHN@CDGO\L¢¬AOA@CFIUEH?:PRSL=Z[Uâ@CHIFIDÍÚA<PDS:PRSL¢¬�LNZ[OQFßL?UEg�VjDG]	DSL?KMLh:PO�ºCÀ½¿?ï ÃíÕA<?>A@[m_U\:XgEDS:©cT<MZ[HIH?:MLIB�Z[O\VÛ`
UEO�FIH?Z[O��MZ[OÜVE:VjHN@CDGOÜLIDGFIU\KX:PO�H?:PkQ@CH?VâV�ª UEOâ<¢@[LIDS:PHJBA@CHIFIDS<PUERGDS:PH¢s ¡ @VEK©Ú\OEDGFIDSZ[OÜVE:ML=gEDS:©c½LJOÖª«:ML?FßUEFIDGRGDSL?KM:�m_U\:
V\@CO\LrRY@£<MZ[W¤BEFN@CgEDGRGDGF?K�VE:MLJË©Ç_È[VEKPgEDGF?LhVjHN@CDGO\KML¢s
� ���.$�� (0 #" $/ C< ��(���� -�� (0$/ #@�� "%(! ""�,:,��� +$#%�,$/ 

¡ :�BEHIDGO\<PDGB�:ÜVE:�RY@�W£KPFI>\Z	VE:âVE: �ÛZ[OQF?:��j9^@CHIRSZ :ML?F±VE:â<MZ[O\L?FIHIUEDGH?:âUEO\:â<¢@CHN@[<PF?KPHIDSLN@CFIDSZ[O BEH?Z[gA@CgEDGRGDSL?F?:
VE:ML¤VEKPgEDGF?L¤VE:³c½UEDGF?:³:PO�H?K¢@CRGDSLN@CO_F¤UEO\:¯L?KPHIDS:³VE:±LIDGWXUERY@CFIDSZ[O\L£V\@CO\L�RS:ML?m_U\:PRGRS:ML¤Z[O�UEFIDGRGDSL?:±VjDÍöxKPH?:PO_F?:ML¤H?K¢@CRGDÍ×
LN@CFIDSZ[O\LXó'&(�[ÀGBEH?Z[gA@CgERS:MLnVE:�RY@§]a@CHIDY@CgEDGRGDGF?KL?BA@CFIDY@CRS:VE:ML=BA@CHN@CW£¥PFIH?:MLJ>_i	VjH?Z	Vji_OA@CW¤DSm_U\:MLd@CUjÙEmQU\:PRSLßRS:MLJVEKPgEDGF?L
VE:�c UEDGF?:�VE:P]	HN@CDS:POQFnÝPFIH?:RS:ML=BERGU\L=LN:PO\LIDGgERS:ML¢s�9;:M<PD�L?UEBEB�ZaL?: � D �hmQU\:XR®ª«Z[OâVjDSLIB�ZaLN:XVE:VEZ[OEO\KM:MLnLIUj¨§LN@CW¤W£:PO_F
O\Z[WXgEH?:PU\L?:MLJB�Z[UEH=BxZ[UE]lZ[DGHJ<¢@CHN@[<PF?KPHIDSLN:PHJL?FN@CFIDSLIFIDSmQU\:PW£:PO_Fd<M:PFIF?:][@CHIDY@CgEDGRGDGF?K�:PF;� DGD �"m_U\:X<M:MLJVEZ[OEO\KM:MLnL?Z[DS:PO_F
LIFN@CFIDSL?FIDSmQU\:PW£:PO_FnH?:PBEH?KML?:POQFN@CFIDG]l:ML¢¬�<aª«:ML?F¦×Ø` ×�VjDGH?:XH?KML?UERGF?:POQFdV�ª UEO�KM<?>A@COQFIDGRGRSZ[OEOA@Ckl:³Z[gjp¦:M<PFIDÍcIs�9;:ML=VE:PUjÙ�<MZ[O\VjDÍ×
FIDSZ[O\L=O\:L?:PW�gERS:PO_F=BA@[LJÝPFIH?:LN@CFIDSL¦c®@CDGF?:MLhBA@CH=RS:MLJVEZ[OEO\KM:MLn@[<PFIU\:PRGRS:PW£:POQFdVjDSLIBxZ[OEDGgERS:ML¢s�µ�RìO\:XL?:PWXgERS:BA@[Lßm_U\:
R®ª«Z[O£L?Z[DGF¢¬a@[<PFIU\:PRGRS:PW£:PO_F¢¬Q:PO�B�ZaL?DGFIDSZ[O�VE:;BxZ[UE]lZ[DGHÒLIBxKM<PDÍÚA:PH¢¬aVE:bW§@COEDS¥PH?:r<PH?KMVjDGgERS:a¬lR®ª DGO\<M:PHIFIDGFIU\VE:h@CFIFN@[<?>\KM:"@CUjÙ
BEH?KMVjDS<PFIDSZ[O\LXVE:MLdVEKPgEDGF?LdVE:c½UEDGF?:as o @CHX<MZ[OQFIH?:a¬�RS:MLnW£ÝPW£:ML�<MZ[O\LIDSVEKPHN@CFIDSZ[O\L�LIUEkakl¥PH?:PO_FXm_UÖª DGRÒ:MLIFnBxZaL?LIDGgERS:�VE:
HN@CDSL?Z[OEOA@CgERS:PW£:PO_F�Ë©Ç_È[:MLIFIDGW£:PH"RS:MLhVEKPgEDGF?LhVE:=c½UEDGF?:a¬\<M:nmQUEDì:MLIF"LIUj¨§LN@CO_Fß@CUäLIFN@[VE:dVE:nR®ª«KPFIU\VE:�VE:=ce@CDSLN@CgEDGRGDGF?Kas

H FIU\VE:n>QijVjH?Z[klKMZ[RSZ[kaDSm_U\:XVE:=c®@CDSLN@CgEDGRGDGF?KdVjU o H?ZCp¦:PFhqr@[L?LNKM:



à_DGWXUERY@CFIDSZ[O\LßVjU¯ceZ[O\<PFIDSZ[OEO\:PW£:POQFJVjUäLIijLIF?¥PW£: t��

� (0�9:  � +  D D+ *,+ � >/ ;" $/ �� � � �,*,+  :, �9: �B+.$/:%:,$/ �� ¡ :MLr:ML?Lf@CDSLrVE:JB�Z[W¤BA@Ckl:d:©ö�:M<PFIU\KMLrBA@CHrRS:��	��
� � ��t���� �Z[O_FßKPF?Ka¬�@CU,W£Z[DGO\LhBxZ[UEH"RY@�W£Z[DGFIDSKXV�ª«:POQFIH?::PUjÙx¬EH?K¢@CRGDSLNKMLhV\@CO\L=VE:MLhLIDGF?:ML"VEKPRGDGgxKPH?KPW£:POQFn<N>\Z[DSLIDSL¢¬EBA@CHIW¤DìBEH?¥ML
VE:���� �¯LIDGF?:ML=H?:M<MZ[OEOQU\LdBA@CHJLNZ[O\V\@Ckl:a¬xB�Z[UEHJRS:PUEH?LJ<¢@CHN@[<PF?KPHIDSLIFIDSm_U\:MLXò·�¸IÀ½¹¢¸IÀ	�MÅ����aÈ¦Å��PÊGÉfË³`³UEO\:�:©ÙjBERSZ[DGFN@CFIDSZ[O
DGO_F?:PO\LIDG]l:TVE:�R®ª¶@[m_UEDÍce¥PH?:as ¡ :ML�ceZ[HN@Ckl:MLÖV\@CO\LíRS:ML?mQU\:PRSLíZ[OQFì:PU�RGDS:PU�<M:MLÖ:ML?LN@CDSLíKPFN@CDS:POQFì<PH?KPBEDGO\KMLìV\@CO\LÖRS:MLÖáßRGRGUE]	DSZ[O\L
@CO\<PDS:POEO\:MLJÉPÆ�V\@CO\L�RY@=BA@CHIFIDS:"LIUEBxKPHIDS:PUEH?:rVE:^RY@d9bHN@CDS:as o Z[UEHbKP]_DGF?:PHÒVE:=Ë��[ÇQËP×�:MLIFIDGW£:PHbRS:ML�VEKPgEDGF?LÒVE:;c½UEDGF?:a¬[O\Z[U\L
@¢]lZ[O\LXLIUEBEBxZaL?K£m_U\:¤RS:ML�FIHN@CO\LIW¤DSL?LIDG]	DGF?KMLX@CDGO\LIDTW£:MLIUEH?KM:ML¢¬�O\:³L?:�HN@CBEB�Z[HIF?:PO_Fm_UÖª¶@CUjÙÜáhRGRGUE]	DSZ[O\LX@CO\<PDS:POEO\:ML´s
¡ :MLdH?KMLIUERGFN@CF?LnVE:¤<M:MLn:ML?LN@CDSL=DGO\VjDSm_U\:POQF�m_U\:RY@FIHN@CO\LIW¤DSL?LIDG]	DGF?K�:MLIF�@CBEBA@CH?:PW¤W£:POQFVjDSLIFIHIDGgEU\KM:¤L?:PRSZ[O�UEO\:�RSZ[D
UEOEDÍceZ[HIW£:dÑaW£ÝPW£:rO\Z[WXgEH?:hVE:rFIHN@CO\L?W¤DSL?LIDG]	DGF?KML�W£:MLIUEH?KM:MLTV\@CO\LTUEO§:PO\L?:PWXgERS:"VE:"<PRY@[L?L?:MLTVE:rW£ÝPW£:rRY@CHIkl:PUEH¢sQµØR
O\Z[U\LJ@¤L?:PWXgERSKXm_U\:nR®ª DGOQFIH?Z	VjU\<PFIDSZ[OâV�ª UEO\:dBERGU\LßkaHN@CO\VE:d]a@CHIDY@CgEDGRGDGF?KXL?BA@CFIDY@CRS:�VE:MLßFIHN@CO\LIW¤DSL?LIDG]	DGF?KML"DGHN@CDGF=V\@CO\L
RS:¤L?:PO\L�V�ª UEO\:¤BERGU\LnkaHN@CO\VE:¤]	HN@CDSL?:PW�gERY@CO\<M:as�9=ª«:MLIFnBxZ[UEH?mQU\Z[D®¬xBxZ[UEHd:©öx:M<PFIU\:PH�RS:MLdLIDGW�UERY@CFIDSZ[O\L´¬�O\Z[U\LX@¢]lZ[O\L
@[VEZ[BEF?KXUEO\:�RSZ[D�VE:VjDSLIFIHIDGgEUEFIDSZ[OîRSZ[k��QO\Z[HIW§@CRS:as 
=Z[U\LßO\Z[U\L=VEZ[OEO\Z[O\L=UEO\:XFIHN@CO\LIW¤DSL?LIDG]	DGF?KdW£Z´il:POEO\:��	�����! 
"$#&% �('�)rW�)"L*',+Ò:PFÒUEO\:hFIHN@COEW¤DSL?LIDG]	DGF?K-�/.0213 %#&% �(',+TW�)"L*',+T`JBERGU\LbVE:PUjÙ¤KM<¢@CHIF?L �QF�i	B�:MLbVE:rRY@JW£Z¢il:POEO\:as

=Z[U\L�<¢@CRS<PUERSZ[O\L4�	.�576,`,W£Z[DGO\L¤VE:PUjÙ�KM<¢@CHIF?L �QF�i	B�:ML¢¬�BEUEDSLRS:ML�<MZ_:©¨§<PDS:PO_F?L£VE:RY@äFIHN@CO\LIc½Z[HIW§@CFIDSZ[O VE:±q^ZMÙ/�
�îUERGRS:PH¢s%
=Z[U\Ln<¢@CRS<PUERSZ[O\L�:PO\LIUEDGF?:a¬í@CUâW£Z´il:PO/V�ª UEOÜklKPO\KPHN@CF?:PUEH�VE:�O\Z[WXgEH?:³@CRSK¢@CF?Z[DGH?:ML¢¬ÖUEO\:�FIHN@CO\LIW¤DSL?LIDG]	DGF?K
BxZ[UEH§<?>A@[m_U\:îW§@CDGRGRS:,VE:¯RY@/<MZ[U\<?>\:ÛVE:ML§áßRGRGUE]_DSZ[O\L@CO\<PDS:POEO\:ML¢s;9;:PFIF?:îVjDSLIFIHIDGgEUEFIDSZ[O%OÖª¶@ÜBA@[L§VE:äL?FIHIU\<PFIUEH?:
LIBA@CFIDY@CRS:a¬E:PRGRS:J:MLIF;BEUEH?:PW£:POQF=@CRSK¢@CF?Z[DGH?:as ¡ @XH?K¢@CRGDGF?Kn:MLIF^FIH?¥ML;<M:PHIFN@CDGO\:PW£:PO_FßVjDÍö�KPH?:POQF?:a¬jW§@CDSL^RS:ML^VEZ[OEO\KM:ML"L?Z[O_F
DGO\LIUj¨§Lf@COQF?:ML"BxZ[UEH"RY@�<¢@CHN@[<PF?KPHIDSL?:PHJ@CUEFIH?:PW£:POQF=mQU\:dVE:n<M:PFIF?:dW§@COEDS¥PH?:X@[L?L?:P²nkaH?ZaLNLIDS¥PH?:as

o Z[UEH£<?>A@[m_U\:±LIDGW�UERY@CFIDSZ[O%VE: �ÛZ[OQF?:,9^@CHIRSZE¬�UEO\:O\Z[UE]l:PRGRS:¯VjDSLIFIHIDGgEUEFIDSZ[O VE:ML�FIHN@CO\LIW¤DSL?LIDG]	DGF?KML�V\@CO\L�RS:ML
W§@CDGRGRS:MLr:MLIF^klKPO\KPH?KM:as ¡ :ML^BEHIDGO\<PDGBA@CRS:MLrBEH?Z[BEHIDSKPF?KMLhLIFN@CFIDSLIFIDSm_U\:ML;V�ª«:PO\LN:PW�gERS:JO\:=][@CHIDS:PO_F"<M:PB�:PO\VE:PO_FrBA@[LrV�ª UEO\:
LIDGWXUERY@CFIDSZ[OÛ`R®ª¶@CUEFIH?:a¬�<M:nmQUED�Bx:PHIW£:PFhVE:d<MZ[W¤BA@CH?:PHßRS:PUEH?LrH?KMLIUERGFN@CF?L¢s
8 $B( � >/�:9%+ �+ � >B *�$B(!�D+.�!���.$B " $/ &� � �$�,*,+$ �:  �  " $/(�: $B �� En@CO\LhRS:dW£Z_VE¥PRS:a¬�RY@¤RSZ[D�VE:dVjDSLIFIHIDGgEUEFIDSZ[O�LIFN@ ×
FIDSLIFIDSm_U\:dVE:JRY@�Bx:PHIW£K¢@CgEDGRGDGF?Kn]l:PHIFIDS<¢@CRS:XVE:ML"áhRGRGUE]	DSZ[O\LrW£Z	VE:PHIO\:MLh:MLIF"<M:PRGRS:�VE:nRY@XÚ\kaUEH?: � s t s
8 $B( � >/�:9%+ �+ � >B * $B(!�D+.�!���.$B "%$ � �<; (��9+.$ +:>= >/(�+.$�� (�$?� EJ@CO\LbRS:rW£Z	VE¥PRS:a¬Q<M:MLbB�:PHIW£K¢@CgEDGRGDGF?KML;L?Z[O_FbLIUEBEBxZC×
L?KM:MLì@M]lZ[DGHÖUEO\:ÒVjDSL?FIHIDGgEUEFIDSZ[O�RSZ[k��QO\Z[HIW§@CRS:a¬�@�ACB�V�ª«:POQFIH?:b:PRGRS:MLÖL?:�LIDGFIUA@CO_FíV\@CO\LÖR®ª DGO_F?:PHI][@CRGRS:ED % �('�F�W LG',+IH % �('KJ�W L*',+ML�s
78>N9%+ �  #+::O�$B� � >B C"%�9:, � $/ QP�RTS�� ���B 

U/VXW �	Y[Z,\?]¯@=VEKPF?:PHIW¤DGO\Ka¬aBxZ[UEH�RS:ML�m_UA@CFIH?:^<PHIU\:ML�W§@ p¦:PUEH?:MLTVjUgA@[LNLIDGO¤VE:bRY@nà	:PDGO\:^Bx:PO\V\@COQF�RS:;]	DGOEkaFIDS¥PW£:LIDS¥M<PRS:;� ��t �I^ ¬ ��t ��� ¬ ��t���� :PF ��t�_ � �©¬jRS:MLrVEKPgEDGF?L"V�ª«KM<PH?ÝPF?:PW£:PO_FhmQUED®¬j:POäLIUEBEBxZaLN@CO_F;R®ª«:©ÙjDSLIF?:PO\<M:nVjU¯LIijLIF?¥PW£:JVE:Ë©Ç_È[LIF?Z	<��a@Ckl:�:PF"UEO\:�BEH?KP]_DSLIDSZ[O & �QòCÃ?ÀÖBA@CH¦ce@CDGF?:�VE:dRY@¤<PHIU\:a¬�@CUEHN@CDS:POQFJKPF?KdBEH?KPRS:P]lKML=V\@CO\L"RY@³à	:PDGO\:X:PF"DGO[pI:M<PF?KML
V\@CO\LrRS:MLß<¢@[LIDS:PH?L¢s

¡ :ML;Ú\kaUEH?:ML t s � ` t s � H?:PBEH?KML?:POQF?:PO_Fh<M:ML^mQUA@CFIH?:£Ó�>QijVjH?Z[kaHN@CW¤W£:MLßÔlsEµ�RSL;L?:=VjDSLIFIDGOEkaU\:POQF"BA@CH^RS:ßF?:PW¤B\LrVE:W£Z[O_F?KM:a¬\RY@¤VjUEH?KM:a¬ERS:JO\Z[WXgEH?:�VE:nBEDS<MLh:PFrRY@�][@CRS:PUEHßVjUäZ[U,VE:MLrW§@ ÙjDGW�UEWäs
o @CHIW¤Dd<M:ML±mQUA@CFIH?:Û<PHIU\:ML>EDSLIF?Z[HIDSm_U\:ML¢¬^<M:PRGRS:îVE: ��t���� VE:P]_HN@CDGF±BEH?Z	VjUEDGH?:îRS:ML±VEKPgEDGF?L±VE:,c UEDGF?:ÛRS:ML³BERGU\LKPRS:P]lKMLäÑ�BEDS<W§@ ÙjDGW�UEW �`��� ��W�a±L ',+ �X:PF£VjUEH?KM:±O\Z[HIW§@CRS: � % ���Û>\:PUEH?:ML��©s 
=Z[U\L¤<?>\Z[DSLIDSL?LNZ[O\L£VEZ[O\<±<MZ[W¤W£:<PHIDGF?¥PH?:ß>QijVjH?Z[klKMZ[RSZ[kaDSmQU\:=VE:rc®@CDSLN@CgEDGRGDGF?KhR®ª«:©¨§<¢@[<PDGF?KßkaRSZ[gA@CRS:ß<MZ[HIH?:MLIBxZ[O\V\@COQF"`JRY@d<PHIU\:ßVE: ��t���� s ¡ @JÚ\kaUEH?: t s �W£Z[O_FIH?:dRS:ML"VEKPgEDGF?LßVE:JH?:PW¤BERGDSL?LN@Ckl:d:PFhVE:J]	DSV\@COEkl:d<MZ[HIH?:MLIBxZ[O\V\@COQFJ`¤<M:PFIF?:d<PHIU\:as

b }��)
�¦~��^~��
c����edbè®ç��l�®�í�b��T�gf��í�ì�a�(hji³çx�Qè��

é O\:L?KPHIDS:±VE:³LIDGWXUERY@CFIDSZ[O\L¤VE: �îZ[O_F?:��j9^@CHIRSZâZ[OQF¤KPF?K§H?K¢@CRGDSLNKM:ML¤:PO/c®@CDSLN@COQF�]a@CHIDS:PHXRS:ML�<N>A@CW¤B\L¤VE:§Bx:PH¦×
W£K¢@CgEDGRGDGF?K£VE:MLnáßRGRGUE]	DSZ[O\LJW£Z_VE:PHIO\:ML¢¬�VE:MLnáßRGRGUE]	DSZ[O\Ld@CO\<PDS:POEO\:MLd:PFnVE:�RY@±9bHN@CDS:¤L?UEB�KPHIDS:PUEH?:as ¡ :O\Z[WXgEH?:£VE:
<¢@CRS<PUERSLhH?K¢@CRGDSL?KM:MLhV\@CO\L"<N>A@[mQU\:�L?KPHIDS:dVE:dLIDGWXUERY@CFIDSZ[O\Lh:MLIF"V�ª«:PO_]_DGH?Z[OÛ<M:POQF¢¬�<M:nmQUEDì@¤@[LNLIUEH?KJUEO\:d<MZ[OQ]l:PHIkl:PO\<M:
LN@CFIDSLIce@CDSLN@CO_F?:�:POäBEH?Z[gA@CgEDGRGDGF?Kas o Z[UEHß<N>A@[mQU\:X][@CRS:PUEH=VjUäF?:PW¤B\L=KM<MZ[UERSK�VE:PBEUEDSLßRS:dVEKPgEUEF=VE:dR®ª DGO[p¦:M<PFIDSZ[O�V�ª«:¢@CU
V\@CO\LrRS:MLß<¢@[LIDS:PH?L¢¬EZ[Oî@�<¢@CRS<PUERSK§Ñ

�2RS:nVEKPgEDGFhVE:Jc½UEDGF?:nVEKPBA@[L?L?KdV\@CO\LkA �lB VE:ML"<¢@[LÖÕ
�2RS:ML"VEKPgEDGF?LhVE:=c½UEDGF?:dVEKPBA@[L?L?KMLh:PFrO\Z[O,VEKPBA@[L?L?KML"V\@CO\L3m�AnB VE:MLh<¢@[LíÕ

H FIU\VE:n>QijVjH?Z[klKMZ[RSZ[kaDSm_U\:XVE:=c®@CDSLN@CgEDGRGDGF?KdVjU o H?ZCp¦:PFhqr@[L?LNKM:



à_DGWXUERY@CFIDSZ[O\LßVjU¯ceZ[O\<PFIDSZ[OEO\:PW£:POQFJVjUäLIijLIF?¥PW£: t��

 0

 20

 40

 60

 80

 100

 120

 140

 160

 180

 0  20  40  60  80  100  120  140  160

D
eb

it 
(m

3/
s)

Temps (heures)

��� 
�� t s � Ñj9bHIU\: ��t �I^ ÑQVEKPgEDGF?LrZ[BEFIDGW§@CUjÙ³VE:ßBEH?KPRS¥P]l:©×W£:PO_FßV\@CO\LrRY@£à	:PDGO\:#�½V�ª¶@CBEH?¥ML U	VXW �	Y(Z,\?] �©s

 0

 20

 40

 60

 80

 100

 120

 140

 160

 180

 0  20  40  60  80  100  120  140  160  180  200
D

eb
it 

(m
3/

s)
Temps (heures)

��� 
�� t s � ÑE9bHIU\: ��t ��� Ñ_VEKPgEDGF?LrZ[BEFIDGW§@CUjÙ³VE:ßBEH?KPRS¥P]l:©×W£:POQFßV\@CO\L"RY@£à	:PDGO\:#�½V�ª¶@CBEH?¥ML U	VXW �	Y[Z,\?] �©s

 0

 50

 100

 150

 200

 250

 0  20  40  60  80  100  120  140

D
eb

it 
(m

3/
s)

Temps (heures)

��� 
�� t s u Ñj9bHIU\: ��t���� ÑQVEKPgEDGF?LrZ[BEFIDGW§@CUjÙ³VE:ßBEH?KPRS¥P]l:©×W£:PO_FßV\@CO\LrRY@£à	:PDGO\:#�½V�ª¶@CBEH?¥ML U	VXW �	Y(Z,\?] �©s

 0

 20

 40

 60

 80

 100

 120

 140

 160

 180

 200

 0  20  40  60  80  100  120  140

D
eb

it 
(m

3/
s)

Temps (heures)

��� 
�� t s � ÑE9bHIU\: ��t�_ � Ñ_VEKPgEDGF?LrZ[BEFIDGW§@CUjÙ³VE:ßBEH?KPRS¥P]l:©×W£:POQFßV\@CO\L"RY@£à	:PDGO\:#�½V�ª¶@CBEH?¥ML U	VXW �	Y[Z,\?] �©s

H FIU\VE:n>QijVjH?Z[klKMZ[RSZ[kaDSm_U\:XVE:=c®@CDSLN@CgEDGRGDGF?KdVjU o H?ZCp¦:PFhqr@[L?LNKM:



à_DGWXUERY@CFIDSZ[O\LßVjU¯ceZ[O\<PFIDSZ[OEO\:PW£:POQFJVjUäLIijLIF?¥PW£: t�_

�2RS:ML"VEKPgEDGF?LhVE:=c½UEDGF?:dVEKPBA@[L?L?KMLh:PFrO\Z[O,VEKPBA@[L?L?KML"V\@CO\LE@�AnB VE:MLh<¢@[L´s
¡ ª«:©ÙE@CW£:PO�VE:X<M:MLhH?KMLIUERGFN@CF?L=W£Z[OQFIH?:mQU\:�R®ª DGOQF?:PHI]a@CRGRS:�<MZ[OQF?:POA@COQF�@�A B�VE:ML=VEKPgEDGF?LJVE:nc½UEDGF?:�<¢@CRS<PUERSKMLJ:MLIF

KPFIH?Z[DGFÒ@CU�B�Z[DGO_F�mQU\:bOÖª DGW¤B�Z[HIF?:rm_U\:PRGRS:;LIDGW�UERY@CFIDSZ[O¤BA@CHN@��SFßÓ"H?:PBEH?KML?:POQFN@CFIDG]l:=Ôas E�ª¶@CUEFIH?:bBA@CHIF�LID®¬ F?Z[UEF?:ML�<?>\ZaLN:ML
KPFN@CO_FXKPkQ@CRS:MLdBA@CH@CDGRGRS:PUEH?L¢¬ÖZ[O/<MZ[W¤BA@CH?:¤RS:ML�H?KMLIUERGFN@CF?L�Z[gEF?:PO_U\LX@¢]l:M<£RS:MLnFIHN@CO\LIW¤DSL?DG]_DGF?KML@CRSK¢@CF?Z[DGH?:MLX:PF�@¢]l:M<
RS:ML^FIHN@CO\LIW¤DSLNLIDG]_DGF?KMLr<¢@CRSKM:MLhVjU¯W£Z_VE¥PRS: \ W�� ¬EZ[O±Z[gEFIDS:PO_FhVE:MLrH?KMLIUERGFN@CF?L^BEH?:MLNmQU\:JDSVE:PO_FIDSmQU\:ML¢sA9;:M<PDÖL´ª«:©Ù	BERGDSm_U\:BA@CH³R®ª¶@Cg\L?:PO\<M:,VE:îLIFIHIU\<PFIUEH?:,LIBA@CFIDY@CRS:îV\@CO\L§RS:äW£Z_VE¥PRS:îVE:ML³<N>A@CW¤B\L³VE:,B�:PHIW£K¢@CgEDGRGDGF?Kasr9;:PFIF?:î@Cg\L?:PO\<M:îVE:
LIFIHIU\<PFIUEH?:ßc®@CDGF¢¬_Lf@CO\LbVEZ[UEF?:=FIH?Z[B³ce@[<PDGRS:PW£:PO_F¢¬EKPW£:PHIkl:PH;UEO\:ßW£Z¢il:POEO\:nL?BA@CFIDY@CRS:ßm_UED�:ML?FTRY@�W£ÝPW£:ßBxZ[UEH;F?Z[UEF?:ML
RS:MLrH?K¢@CRGDSLf@CFIDSZ[O\L¢s�9;:M<PDÖW£Z[O_FIH?:�m_U\:a¬jB�Z[UEHh:ML?FIDGW£:PH"R®ª DGO\<M:PHIFIDGFIU\VE:�LIUEHrRS:MLhVEKPgEDGF?LhVE:=c½UEDGF?:a¬\Z[O,@g�:MLNZ[DGO,V�ª UEO\:
W£:PDGRGRS:PUEH?:X<¢@CHN@[<PF?KPHIDSLN@CFIDSZ[OîVE:nRY@]a@CHIDY@CgEDGRGDGF?KdLIBA@CFIDY@CRS:�VE:ML"Bx:PHIW£K¢@CgEDGRGDGF?KML¢s
c����edbè®ç��l�®�í�b�� d��¦�í�T�	�l�®�ì�T�Ò���%���í�,� d ����� ���A�2���Ò�
	����� �a������ç��Ö�

é O\:�LNKPHIDS:X<MZ[>\KPH?:PO_F?:VE:XLIDGW�UERY@CFIDSZ[O\Ld@§KPF?K�H?K¢@CRGDSLNKM:a¬�@ Ú\OÛVE:XVEKPF?:PHIW¤DGO\:PHJRY@£LN:PO\LIDGgEDGRGDGF?KXVE:MLßH?KMLIUERGFN@CF?LJ`
VE:MLr]a@CHIDY@CFIDSZ[O\LhVE:ML"BEHIDGO\<PDGBA@CUjÙäBA@CHN@CW£¥PFIH?:MLhV�ª¶@CW£KPOA@Ckl:PW£:POQF¢s

¡ :�ceZ[O\<PFIDSZ[OEO\:PW£:POQF�>Qi	B�Z[FI>\KPFIDSm_U\:¤VjUÛL?i	LIF?¥PW£::MLIFnL?<N>\KPW§@CFIDSL?KM:�LIUEHJRY@¤Ú\kaUEH?: t s � ¬�gA@[L?KM:�LIUEH=R®ª >QijVjH?ZC×kaHN@CW¤W£:XVE:n<PHIU\:dVE: ��t���� s
¡ :MLrH?KMLIUERGFN@CF?LrVE:nm_UA@CFIH?:nLIDGW�UERY@CFIDSZ[O\LßL?Z[OQFrBEH?KML?:PO_F?KML¢sAÞßO¯Bx:PUEF;RS:MLr<MZ[W¤BA@CH?:PHhBA@CH?<M:nmQU\:JRS:ML^]a@CRS:PUEH?LrVE:

F?Z[U\L=RS:MLßBA@CHN@CW£¥PFIH?:MLnL?Z[OQF=RS:ML=W£ÝPW£:ML=V\@CO\L=<M:MLJmQUA@CFIH?:LIDGWXUERY@CFIDSZ[O\L¢s ¡ :MLJVjDÍöxKPH?:PO\<M:MLJVE:XH?KMLIUERGFN@CF?L=O\:XL?Z[O_F
VjU\:ML"m_UÖª¶`¤VE:ML"<N>\Z[DÍÙäVjDÍöxKPH?:PO_F?LhV\@CO\L"RS:MLhZ[BEFIDSZ[O\LhV�ª¶@CW£KPOA@Ckl:PW£:POQFJ:PFhVE:Jkl:MLIFIDSZ[O�Ñ

� o H?KML?:PO\<M:dZ[Uî@Cg\LN:PO\<M:dVjU,VjHN@CDGO�
=Z[H?V¯:PFhVjUäVjHN@CDGOÛà_U\VnÕ
� o H?KML?:PO\<M:�Z[U�@Cg\LN:PO\<M:V�ª«KM<PHN@CO\L=DGW¤Bx:PHIW£K¢@CgERS:MLnmQUED�L?:PHN@CDS:PO_F=W¤DSLJ:POÛBERY@[<M:XLNZ[U\LßRS:ML=VjDGkaU\:ML¢¬xV\@CO\L=RS:MLL?:M<PF?:PUEH?L�Z[å�RY@¯RY@CHIkl:PUEHXVjU�F?:PHIHN@CDGO�V�ª¶@[L?L?DSL?:£VE:§<M:PRGRS:ML �_<PDb:MLIFnc®@CDGgERS:a¬íVjUÜce@CDGFVE:¤RY@¯BEH?Z¢Ù	DGW¤DGF?KV�ª UEO\:
HIDG]_DS¥PH?:d:PF"V�ª UEO,RY@[<dVE:JkaHN@M]	DS¥PH?:�Õ

� �Û@COEDS¥PH?:^VE:;H?:PBEH?KML?:POQF?:PH�RS:ML�VjHN@CDGO\L�OA@CFIUEH?:PRSL �½áßUjÙj:PO\<M:a¬CãÒZ[UERG²MDS:D��:PF�RS:ML�VjHN@CDGO\LÒ@CHIFIDÍÚA<PDS:PRSL �½VjHN@CDGO 
=Z[H?V
:PFJVjHN@CDGO�à_U\V)�©s EJ:PUjÙ�W£Z_VE:MLnVE:H?:PBEH?KML?:PO_FN@CFIDSZ[O�Z[O_FdKPF?K�UEFIDGRGDSL?KML¤Ñx<MZ[O\VjDGFIDSZ[O/VE:¤VjHN@CDGOÜ:PFJB�Z[F?:PO_FIDS:PR
DGW¤B�ZaL?K�Õ

��� :MLIFIDSZ[O¯Z[U³BA@[L^VE:ML;H?:PW£Z[OQF?KM:MLhVE:hOA@CBEBx:a¬	DGO\VjUEDGF?:ML^BA@CH;RS:�ËfÇ	È[LIF?Z_<��[@Ckl:a¬jV\@CO\L;RS:ML;²¢Z[O\:ML^>A@CgEDGF?KM:ML^RS:MLBERGU\LJBEH?Z_<N>\:MLdVE:RY@BERY@CDGO\:£@CRGRGUE]_DY@CRS:¯Ñ ��@CH?Z[RGRS:ML¢¬�RY@ �íZ[W�gx:a¬ � HN@¢]lZ[OÖ¬ì9b>�CF?:POA@Mil¬Öqr@CRGRSZ´il¬Öqr@C²¢Z_<N>\:ML¢¬qbHN@¢il¬ H kaRGDGkaO_il¬\ã=DGW¤B�:PRGRS:ML¢¬\ãÒZ[RY@COEkaDSL¢¬�àj@CDGOQF¦×ôàj@CUE]l:PUEHJ:PF"RS:MLßÞßHIW£:ML´s
¡ :MLhH?KMLIUERGFN@CF?L"L?Z[O_F"BEH?KML?:PO_F?KMLhL?Z[U\L^ceZ[HIW£:dVE:n<¢@CHIF?:MLß:PF"VE:nkaHN@CBE>EDSmQU\:MLXÑ

� 9^@CHIF?:MLnVE:MLËfÇ	ÈC<N>A@CHIkl:MLn>QijVjHN@CUERGDSmQU\:ML�V\@CO\LJR®ª UEO\:¤VE:MLn<MZ[U\<?>\:MLdVjU�W£Z	VE¥PRS:a¬Ö`§R®ª UEOâVE:MLJF?:PW¤B\Ln<N>A@CH¦×OEDS¥PH?:nVE:nR®ª«KP]lZ[RGUEFIDSZ[O,VjUäLIijLIF?¥PW£:asA9;:ML"<¢@CHIF?:MLrW£Z[O_FIH?:POQF=RS:MLr<MZ[UEHIg�:MLhV�ª«KPkQ@CRS:n][@CRS:PUEHßVE:JRY@³ËfÇ	ÈC<N>A@CHIkl:
>QijVjHN@CUERGDSmQU\:n<¢@CRS<PUERSKM:=BA@CH^RS:hW£Z	VE¥PRS:asjê�RGRS:MLrL?Z[O_F^<MZ[O\L?FIHIUEDGF?:MLr:PO³UEFIDGRGDSLN@CO_FrRS:ML;][@CRS:PUEH?Lr<¢@CRS<PUERSKM:MLrVE:ßRY@
ËfÇ	ÈC<N>A@CHIkl:d>QijVjHN@CUERGDSm_U\:dV\@CO\L"RS:MLrW§@CDGRGRS:MLßVE:JRY@¤<MZ[U\<?>\:�<MZ[O\LIDSVEKPH?KM: �½áßRGRGUE]_DSZ[O\L´¬A9bHN@CDS:dLIUEBxKPHIDS:PUEH?:dZ[U
9bHN@CDS:¤DGOjc½KPHIDS:PUEH?:D�©s ¡ ª«KMm_UEDSVjDSLIFN@CO\<M:³VE:ML�<MZ[UEHIg�:MLX:MLIF�VE: ��� % W-ÑÖ:POQFIH?:³VE:PUjÙ�<MZ[UEHIgx:MLX@[VCp?@[<M:POQF?:ML¢¬íRY@
][@CRS:PUEHhVE:JRY@±ËfÇ	ÈC<N>A@CHIkl:n>QijVjHN@CUERGDSmQU\:�][@CHIDS:�VE: ��� % Wäs¡ :MLÖW§@CDGRGRS:MLíB�Z[UEHÖRS:MLNmQU\:PRGRS:MLíRY@^][@CRS:PUEHì<¢@CRS<PUERSKM:TVE:�RY@=Ë©Ç_È[<?>A@CHIkl:T>QijVjHN@CUERGDSmQU\:b:MLIFí<MZ[W¤BEHIDSL?:b:POQFIH?: ��� % W
:PF ��� �=W L?Z[O_FÒ<MZ[RSZ[HIDSKM:ML�:PO¤gERS:PUj×®]l:PHIFÖÕa<M:PFIF?:^BERY@Ckl:rVE:^<MZ[UERS:PUEHÒVEZ[OEO\:^RY@hRGDGW¤DGF?:rV�ª«:©ÙjF?:PO\LIDSZ[O¤VE:^RY@ß²¢Z[O\:
Z[å/R®ª DGO 1\U\:PO\<M:VjU ËfÇ	È[LIF?Z_<��[@Ckl:³V�ª«:¢@CU�V\@CO\LXRS:ML�<¢@[L?DS:PH?LXLIUEH�RY@ä<MZ[U\<?>\:<MZ[O\LIDSVEKPH?KM::MLIFXL?DGkaOEDÍÚA<¢@CFIDG]l:as
¡ :MLhW§@CDGRGRS:MLßBxZ[UEH"RS:ML?m_U\:PRGRS:MLhRY@£][@CRS:PUEHh<¢@CRS<PUERSKM:VE:dRY@¯ËfÇ	ÈC<N>A@CHIkl:�>_i	VjHN@CUERGDSm_U\::MLIF"DGOjceKPHIDS:PUEH?:`��§<PW
L?Z[OQFJ<MZ[RSZ[HIDSKM:MLJ:POî]l:PHIF=<PRY@CDGHÖÕ�<M:PFIF?:XBERY@Ckl:VE:�<MZ[UERS:PUEHJH?:PBEH?KML?:POQF?:RY@£BA@CHIFIDS:XVE:XRY@£<MZ[U\<N>\:<MZ[O\L?DSVEKPH?KM:
Z[å¯R®ª DGO 1\U\:PO\<M:�VjUâË©Ç_È[LIF?Z	<��a@Ckl:d:MLIFrO\KPkaRGDGkl:¢@CgERS:�Õ

� 9^@CHIF?:ML¤VE:ML¯Ó,VEKPgEDGF?L]l:PHIFIDS<¢@CUjÙ Ô/V\@CO\LRY@î<MZ[U\<N>\:±VE:MLáßRGRGUE]	DSZ[O\L¢¬�`,R®ª UEO VE:MLF?:PW¤B\L<N>A@CHIOEDS¥PH?:¯VE:R®ª«KP]lZ[RGUEFIDSZ[O�VjU�LIijLIF?¥PW£: � ]lZ[DGH³RSKPkl:PO\VE:�VE:îRY@âÚ\kaUEH?: t s � �©sr9;:MLVEKPgEDGF?L]l:PHIFIDS<¢@CUjÙ�L?Z[OQFB�ZaL?DGFIDÍc½LZ[UO\KPkQ@CFIDÍc½L¢sEµØRSL"<MZ[HIH?:MLIBxZ[O\VE:POQFÑ
�2@CUjÙÛVEKPgEDGF?LnVE:Xc UEDGF?:VE:MLËfÇ	ÈCRY@[<ML¢¬xL?Z[DGFJ`³FIHN@¢]l:PH?LJRS:MLJDGOQF?:PH¦c®@[<M:MLËfÇ	È RY@[<��_áßRGRGUE]_DSZ[O\LX@CO\<PDS:POEO\:ML¢¬xL?Z[DGF
`±FIHN@M]l:PH?LXRS:MLnDGOQF?:PH¦c®@[<M:MLdRY@[<§VE:¤kaHN@M]	DS¥PH?: � DGO\<PRGU/V\@CO\L�UEO ËfÇ	ÈCRY@[<D� �_áhRGRGUE]	DSZ[O\LX@CO\<PDS:POEO\:ML¢s En@CO\Ld<M:
VE:PHIOEDS:PHß<¢@[L¢¬jRS: 1\UjÙ±>\Z[HIDG²¢Z[OQFN@CR�:MLIFrHN@CBEB�Z[HIF?KX`�RY@W§@CDGRGRS:dm_UEDÖ:MLIF"VjUä<Më[F?KdáßRGRGUE]_DSZ[O\Lh@CO\<PDS:POEO\:MLßVE:
R®ª DGOQF?:PH¦c®@[<M:asx9;:ML"VEKPgEDGF?LhVE:Jc UEDGF?:nLNZ[OQF"F?Z[U\LhRSZ_<¢@CRGDSL?KMLß`R®ª DGOQF?KPHIDS:PUEHJVE:ML"VjDÍöxKPH?:PO_F?Lh<¢@[LIDS:PH?LíÕ

�2@CUjÙ�VEKPgEDGF?L¤:©Ù	Ú\RGFIH?KML�`îFIHN@¢]l:PH?L�RS:MLáßRGRGUE]	DSZ[O\L�W£Z_VE:PHIO\:ML¢s ¡ ª«:©Ù	Ú\RGFIHN@CFIDSZ[O :MLIF�VjU\:¯@CU/c®@CDGF¤mQUÖª¶`,RY@
B�KPHIDGBE>\KPHIDS:¤:©ÙjF?:PHIO\:XVE:MLJ<¢@[LIDS:PH?L´¬�RY@äËfÇ	È[<?>A@CHIkl:>QijVjHN@CUERGDSmQU\:¤VE:MLJáßRGRGUE]_DSZ[O\LJ:MLIFJLIUEBxKPHIDS:PUEH?:¤` �³Wäs

H FIU\VE:n>QijVjH?Z[klKMZ[RSZ[kaDSm_U\:XVE:=c®@CDSLN@CgEDGRGDGF?KdVjU o H?ZCp¦:PFhqr@[L?LNKM:



à_DGWXUERY@CFIDSZ[O\LßVjU¯ceZ[O\<PFIDSZ[OEO\:PW£:POQFJVjUäLIijLIF?¥PW£: tet

-100

-50

 0

 50

 100

 150

 200

 250

 0  100  200  300  400  500  600

D
eb

it 
(m

3/
s)

.  
   

   
   

  D
eb

it 
>

 0
 =

 r
em

pl
is

sa
ge

 ; 
D

eb
it 

<
 0

 : 
vi

da
ng

e

Temps (heures)

��� 
�� t s � ÑQ9bHIU\:"VE: ��t���� ÑaVEKPgEDGF?LÒVE:^H?:PW¤BERGDSLNLN@Ckl:":PFÒVE:^]	DSV\@COEkl:rVE:MLÒ<¢@[LIDS:PH?L �½V�ª¶@CBEH?¥ML U/VXW �	Y[Z,\?] �©sjÞßO¤Bx:PUEFVjDSLIFIDGOEkaU\:PH¢¬�V\@CO\LXRY@äkl:ML?FIDSZ[OÖ¬í>_i_BxZ[FI>\KPFIDSmQU\:a¬�VjU�LIijLIF?¥PW£:£Bx:PO\V\@COQF¤<M:PFXKPBEDSLNZ_VE:VE:³<PHIU\:ÛÑ � � �dUEO\:³BE>A@[L?:VE:H?:PW¤BERGDSL?LN@Ckl:¤VE:MLJ<¢@[LIDS:PH?LíÕA� � �hUEO�BE>A@[L?:¤VE:�LIF?Z	<��a@Ckl:BA@[L?LIDÍcI¬ABx:PO\V\@COQFnRY@[m_U\:PRGRS:DGR�OÖª i�@³OED�DGO[pI:M<PFIDSZ[O�OED]	DSV\@COEkl:as ¡ :ML=<¢@[LIDS:PH?L¢¬AH?:PW¤BERGDSL=@CUîW§@ Ù	DGWXUEWä¬�LN:n]_DSVE:PO_FßRS:PO_F?:PW£:POQFn:PO,HN@CDSLNZ[OîVE:MLhVEKPgEDGF?L=VE:nc½UEDGF?:�Õ � u �rUEOBE>A@[L?:hVE:r]_DSV\@COEkl:rc½Z[H?<MKM:�Õ)� � ��UEO£BE>A@[L?:"VE:rH?KMLNZ[HIBEFIDSZ[O³VE:MLT:©ö�:PF?LÒVjU¯Ë©Ç_È[LIF?Z	<��a@Ckl:"LIUEH�RS:"L?i	LIF?¥PW£:ß@[mQUEDÍce¥PH?:nÑRS:MLJË©Ç_È[<?>A@CHIkl:MLh>QijVjHN@CUERGDSmQU\:MLhF?:PO\VE:POQFß]l:PH?Lr²¢KPH?ZEs ¡ :dVEKPgEDGFrW§@ ÙjDGW�UEW�VE:JH?:PW¤BERGDSL?LN@Ckl:d:ML?F"VE:�� % �£W�aJL ',+ ÕRS:nVEKPgEDGFhVE:J]	DSV\@COEkl:n:MLIF"<MZ[O\LIFN@CO_Fß`�� �¤W a L*',+Ms ¡ :nH?:PW¤BERGDSLNLN@Ckl:dVE:MLr<¢@[LIDS:PH?L"<MZ[W¤W£:PO\<M:@CU¯F?:PW¤B\L�� ��>
:PF"L?:=F?:PHIW¤DGO\:�@CU¯F?:PW¤B\L��� % � % >dÕ_RY@]	DSV\@COEkl:nVE:ML"<¢@[LIDS:PH?LrVEKPgEUEF?:X@CU¯F?:PW¤B\L��� � % m>¯:PF"L?:=F?:PHIW¤DGO\:�@CUF?:PW¤B\L��j ���A�A§>Ös�ÞßOî<¢@CRS<PUERS:�R®ª«KP]lZ[RGUEFIDSZ[OÛVjUîLIi	L?F?¥PW£:^pôU\LNm�ª¶@CUäF?:PW¤B\L��  ��� " >Ö¬\L?Z[DGFhUEO\:�L?:PW§@CDGO\:@CBEH?¥MLRY@nÚ\O§VE:"RY@d]_DSV\@COEkl:ßVE:MLT<¢@[LIDS:PH?L¢s ¡ :ML;<¢@CHIF?:MLbVE:rR®ª«KPFN@CF^VjU§LIijLIF?¥PW£:ßL?Z[OQF;L?Z[HIFIDS:MLb@CUjÙ¤F?:PW¤B\L;<¢@CHN@[<PF?KPHIDSLIFIDSmQU\:ML
�� % � % >Ö¬��� � % mî>Ö¬��4 ���A�Aî> :PF	�! ��� " >Ös ¡ :ML¤VEKPgEDGF?L¤VE:³c UEDGF?:L?Z[OQF¤<¢@CRS<PUERSKML£@CU�BA@[L�VE:F?:PW¤B\L>\Z[HN@CDGH?:asEáßUjÙ£F?:PW¤B\L
��� �E¬_RS:MLßË©Ç_È[<?>A@CHIkl:MLr>_i	VjHN@CUERGDSm_U\:MLr:PF^RS:MLßËfÇ	ÈCVEKPgEDGF?L^RGDSKMLr@CUîËfÇ	ÈCLIF?Z	<��a@Ckl:JV�ª«:¢@CU¯V\@CO\L
RS:ML"<¢@[L?DS:PH?L"Z[OQFßUEO\:J][@CRS:PUEH"O_UERGRS:as

H FIU\VE:n>QijVjH?Z[klKMZ[RSZ[kaDSm_U\:XVE:=c®@CDSLN@CgEDGRGDGF?KdVjU o H?ZCp¦:PFhqr@[L?LNKM:



à_DGWXUERY@CFIDSZ[O\LßVjU¯ceZ[O\<PFIDSZ[OEO\:PW£:POQFJVjUäLIijLIF?¥PW£: �I^�^

9;Z[W¤W£:dRS:ML"áßRGRGUE]_DSZ[O\L"W£Z_VE:PHIO\:ML"Z[O,UEO\:n<M:PHIFN@CDGO\:dBx:PHIW£K¢@CgEDGRGDGF?Ka¬ERY@¤LIUEH¦c®@[<M:JF?Z[B�Z[kaHN@CBE>EDSm_U\:JceZ[O\<©×
FIDSZ[OEO\:<MZ[W¤W£:UEO\:�LIUEH¦c®@[<M:XVE:VjHN@CDGOA@Ckl:¤`£RY@äËfÇ	È[<MZ[F?:��< �§Wäs é O\:�BA@CHIFIDS:�VE:MLJVEKPgEDGF?LJVE:dc½UEDGF?:
H?:ML?L?Z[HIFß`R®ª«:©ÙjF?KPHIDS:PUEHßVE:ML"VjDGkaU\:MLßVE:n<M:PDGOQFIUEH?:XVE:ML"<¢@[LIDS:PH?L¢s�9;:nVEKPgEDGFß<MZ[O\LIFIDGFIU\:dR®ª ¿����E»®ñ½¸fò	ñ½À½¹¢ÁdÕ

� 9;Z[UEHIg�:ML±V�ª«KP]lZ[RGUEFIDSZ[O VE:MLVEKPgEDGF?L¯VE:äc½UEDGF?:î:PO%ceZ[O\<PFIDSZ[O2VjU2F?:PW¤B\L¢¬^L?:PRSZ[O2RS:î<N>\:PW¤DGO�m_UÖª«:PRGRS:ML±:PW�×BEHIUEOQF?:POQF¢s�à	Z[OQFßVjDSLIFIDGOEkaU\KM:ML"BA@CH"UEO\:�<MZ[UEHIg�:JBA@CHIFIDS<PUERGDS¥PH?:Ñ
� RS:MLrc½UEDGF?:ML"kaRSZ[gA@CRS:MLß`¤FIHN@M]l:PH?LßRS:ML"DGOQF?:PH¦c®@[<M:ML�ËfÇ	È RY@[<��_áßRGRGUE]_DSZ[O\LhW£Z_VE:PHIO\:MLíÕALIUEHrRS:MLhkaHN@CBE>EDSmQU\:ML¢¬�<M:ML
<MZ[UEHIg�:MLßL?Z[OQF"RY@Cgx:PRGRSKM:MLXÓ�áßRGR�W£Z	V,Ô=Õ

� RS:ML�c UEDGF?:ML£kaRSZ[gA@CRS:ML§`ÛFIHN@M]l:PH?L§RS:ML¤DGOQF?:PH¦c®@[<M:ML£RY@[<¯VE:±kaHN@¢]_DS¥PH?: � DGO\<PRGU V\@CO\L£UEO�ËfÇ	È RY@[<D� �_áßRGRGUE]_DSZ[O\L
@CO\<PDS:POEO\:MLÖÕALIUEHrRS:ML"kaHN@CBE>EDSmQU\:ML¢¬A<M:MLh<MZ[UEHIgx:ML"L?Z[OQFhRY@Cg�:PRGRSKM:ML�Ó ¡ @[<ML=Ô=Õ

� RS:ML=c UEDGF?:ML=kaRSZ[gA@CRS:ML�`§FIHN@M]l:PH?LnRS:ML=DGO_F?:PH¦ce@[<M:MLnRY@[<�VE:kaHN@M]	DS¥PH?:8� DGO\<PRGUÜV\@CO\L=UEO�Ë©Ç_ÈCRY@[<D� �j9bHN@CDS:£LIUEBxK©×
HIDS:PUEH?:�ÕALIUEHrRS:MLrkaHN@CBE>EDSm_U\:ML¢¬\<M:MLh<MZ[UEHIg�:MLßL?Z[OQF"RY@Cgx:PRGRSKM:MLXÓ£9bHN@CDS:Ô=Õ

� RS:ML£VEKPgEDGF?L£VE:³c UEDGF?:ML£F?Z[FN@CUjÙx¬�F?Z[UEF?:ML�FIHN@ pI:M<PF?Z[DGH?:ML§<MZ[OjceZ[O\VjU\:MLÖÕ�LIUEH�RS:ML¤kaHN@CBE>EDSm_U\:ML¢¬�<M:ML¤<MZ[UEHIgx:ML
L?Z[OQF"RY@Cgx:PRGRSKM:MLÓ4Z��>Z�Y	�±Ôas

¡ :ML�F?:PW¤B\L�LNZ[OQF�:POX>\:PUEH?:ML¢¬C<MZ[W¤BEF?KM:ML�VE:PBEUEDSL�RS:TVEKPgEUEF�VE:MLìDGO[p¦:M<PFIDSZ[O\L�V�ª«:¢@CU¤VE:^à	:PDGO\:;V\@CO\L�RS:MLì<¢@[L?DS:PH?L¢s
¡ :ML"VEKPgEDGF?LhLNZ[OQFh:PO¯W�anL ',+ Õ

� 9^@CHIF?:MLb²¢Z	Z[W£KM:ML;LIUEHbRS:MLb²¢Z[O\:MLb>A@CgEDGF?KM:ML¢¬_L?DGFIU\KM:ML;:PO³g�Z[H?VjUEH?:=VE:ßRY@nBERY@CDGO\:J@CRGRGUE]_DY@CRS:a¬_B�Z[F?:PO_FIDS:PRGRS:PW£:POQF:©Ù	BxZaL?KM:ML"@CU¯HIDSL?m_U\:nV�ª DGO\Z[O\V\@CFIDSZ[OîVE:n<¢@¢]l:ML¢sA9;:ML"<¢@CHIF?:ML"L?Z[O_FhVE:ML"@CkaHN@CO\VjDSL?L?:PW£:PO_F?LßVE:MLr<¢@CHIF?:MLhklKPO\K©×
HN@CRS:MLìVE:MLÒËfÇ	ÈC<N>A@CHIkl:MLì>_i	VjHN@CUERGDSm_U\:MLÖÕ RS:MLíW£ÝPW£:ML�<MZ[OQ]l:PO_FIDSZ[O\L � BERY@Ckl:MLígERS:PU6�Q]l:PHIF�Z[U�]l:PHIF¢¬ KMmQUEDSVjDSL?FN@CO\<M:
VE:MLr<MZ[UEHIg�:ML��bRS:PUEHrZ[O_FhKPF?Kn@CBEBERGDSmQU\KM:ML¢sEµØRxi@VEZ[UE²¢:J²¢Z[O\:MLr>A@CgEDGF?KM:MLdÑ\9b>�CF?:POA@¢iQ×�LIUEH¦×ôà	:PDGO\:a¬ H kaRGDGkaOQil¬
ãßDGW¤Bx:PRGRS:ML¢¬�ãÒZ[RY@COEkaDSL¢¬�RS:ML�ÞßHIW£:ML¦×�L?UEH¦×®ãÒZ[UERG²MDS:as�àj@CDGOQF¦×ôàj@CUE]l:PUEH¦×®RS¥MLI×�qbHN@¢il¬ìq;HN@¢iQ×�LIUEH¦×ôà	:PDGO\:a¬ìqr@C²¢Z_<N>\:ML¦×
RS¥ML¦×�q;HN@Mil¬[qr@CRGRSZ¢il¬ � HN@M]lZ[OÖ¬ RY@ �íZ[W�gx:^:PF%��@CH?Z[RGRS:ML¦×�LIUEH¦×ôà	:PDGO\:as��íH?Z[DSLìÚ\kaUEH?:ML�LNZ[OQF�VEZ[OEO\KM:ML�B�Z[UEH�<?>A@[m_U\:²¢Z[O\:n>A@CgEDGF?KM:£Ñ
� s EßDSL?FIHIDGgEUEFIDSZ[O�VE:�RY@ÛË©Ç_È[<?>A@CHIkl:§>QijVjHN@CUERGDSmQU\:³V\@CO\LnRS:MLnW§@CDGRGRS:ML�VE:MLXáhRGRGUE]	DSZ[O\Ld<MZ[HIH?:MLIBxZ[O\V\@COQF�`R®ª UEO\:;VE:ML�²¢Z[O\:ML�VE:;HIDSL?m_U\:;B�Z[F?:PO_FIDS:PR\V�ª DGO\Z[O\V\@CFIDSZ[O§VE:^<¢@M]l:ML¢¬l`ßRY@hÚ\O¤VE:;RY@hBE>A@[LN:;VE:^H?:PW¤BERGDSLNLN@Ckl:
VE:ML"<¢@[LIDS:PH?L � �j % � % >���Õ

� s EßDSL?FIHIDGgEUEFIDSZ[O VE:MLËfÇ	ÈC<N>A@CHIkl:ML£>_i	VjHN@CUERGDSm_U\:ML£V\@CO\L¤RY@î²¢Z[O\:¯VE:±HIDSL?m_U\:B�Z[F?:PO_FIDS:PR®¬T@CU VEKPgEUEF£VE:RY@äBE>A@[L?:±VE:³]_DSV\@COEkl:ÜÉPÆX<MZ[UEHIg�:±VE:ML�VEKPgEDGF?L�:©Ù	FIHN@CDGF?L�VE:ML¤áßRGRGUE]_DSZ[O\L´¬ìV\@CO\LRY@,²¢Z[O\:VE:HIDSL?m_U\:
B�Z[F?:PO_FIDS:PRlÕ

u s EßDSL?FIHIDGgEUEFIDSZ[O£VE:ML;ËfÇ	ÈC<N>A@CHIkl:MLÒ>QijVjHN@CUERGDSm_U\:MLÒV\@CO\L�RS:ML�W§@CDGRGRS:MLÒVE:ML�áßRGRGUE]_DSZ[O\L�<MZ[O\LIFIDGFIUA@CO_FÒRY@ß²¢Z[O\:VE:JHIDSL?mQU\:dB�Z[F?:PO_FIDS:PR®¬A`�RY@XÚ\O,VE:JRY@�BE>A@[LN:nVE:n]_DSV\@COEkl:�VE:ML"<¢@[LIDS:PH?L � �j ��A�A�>��©s
¡ @Ú\kaUEH?: t s � W£Z[O_FIH?:dRY@OQUEW£KPH?Z[FN@CFIDSZ[O�VE:ML�
Ë©Ç_ÈCRY@[<ML¢s

H FIU\VE:n>QijVjH?Z[klKMZ[RSZ[kaDSm_U\:XVE:=c®@CDSLN@CgEDGRGDGF?KdVjU o H?ZCp¦:PFhqr@[L?LNKM:


