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� Z[AE?VT\F aSRU]URUTSfJ�dlJ'Y�FcZSZS]UR�P'F TBRmAEeSY��
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PBQ[FE�DXnJkRUTSfJ'?\F TBRmAEe�dlJ.] F�a5ADX[PW]mJkdlJ'{bRmJge:T�XSeSJ.T��FEPBQSJ.H�RUCD?\F ebTVJE���MeSJ.T��FEPBQSJke � J'YBT�Z[FcY�]UR�fJgJoFcX�ZS?VASP\J'Y©�
YBJ'XS?k�EXSR3]�F,P\?SfJ'J��EJ']U]UJ�dbAERmT�H�RUCD?BJ'?�Z5ADXS? �*���\����� 

�*��� ��� �-�����%� ���� � �Sq
J�YBjbYVT�^JgH�JkJgYVT.P\ADHIZS]_^J'TVJ'HIJ'ebT
FcYVjbe[PBQS?VAEeSJD���Me ZS?BAlPWJ'YVYBJ'XS?�e � FcTVTBJ'e[d�p'FcH�F RUY�dbJ�?SfJ'Z[AEeSYVJ ^F/Xne�H�J'YBYGF CEJ��EX � Rm]�fJ'H�J'Th� ��� J\i.fJ�PWXb�
TBRmAEe�d � XSeSJ,P\ADenYVTV?BX[P\TBRmAEe/Z[F ?\F ]U]_^J']UJ�Jge:TB?GFh� �menJ�]�F(P\?SfJhF TVRUAEe dlJ�T �FDPBQSJ'Y�Z[F ?\F ]U]_^J']UJ'Y�� ��� J\iofJ�P\XSTBRmAEe�dbJ,]�F
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rS>�A��(�bq � JgYVTJ'e�C�fJ'e.fJg?GF ]�XSeSJ,dbAEeSe.fJ'J,Y\P'F ]�FcRm?BJD�[rnF,{DFc]mJgXS?.J'YVT�]�F,H��J'H�J.YBXS?kTBADXSY.]UJ'Y.ZS?BASP\J'YVYBJ'XS?BY�� �.eSJ,dbAEeSe.fJ'J
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JgTVTVJ(P\ADebTV?\F RUebTVJ,RUebTV?BASdbXSRUT.XSeSJ,]URUH�RUT\F TVRUAEe=YBXS?�]mJgYkYVAEXSY«�«ZS?BADCD?\F HIH�J'Y��EXSR�Z[JgXb�
{EJ'ebT��JgTV?VJ�FcZSZ5J']�fJ'Y,Z[Fc?�]UJ'Y�T �FDPBQSJ'Y,HIRUCD?GFcebTVJ'Y ��P\J'Y,YBADXSY©�_Zn?VADCE?GFcH�H�JgY.eSJ=Z5J'XS{EJ'ebT,Z[FcY�P\?SfJ'J'?�dbJ'Y
P\AEeSYVTB?VX[PWTVRUADeSYIH�RUCD?\F ebTVJgY��@q
J'TVTBJ�]URmHIRUTGF TBRUA e�J'YBT�Q[F anRmTBXSJ']U]UJ�YBXS?�]UJ�HIASd�^J']UJ�dbJ/ZS?BADCE?GF HIH�FhTBRmAEe
rS>fA��(� � AD?BYG�EX � XSe¤YVADXnY«�«ZS?VAECD?GFcH�HIJkZ5J'XST,P\?SfJgJ'?=dbJ'Y,P\AEeSYVTB?VX[PWTVRUADeSY#H�RUCD?\F ebTVJ'Yh`S]UJ'Y�F ZSZ5J']UY�^F�P\J
YBADXSY©�_ZS?BADCE?GF HIH�J/dbADRU{DJge:T�AEaS]URUC:F TBADRU?VJgH�J'ebT��J'TB?VJ�?SfJ�F ]URUYSfJgY�dSFceSY�]UJ'YIYVJ�P\TBRUADeSY/rS>�A�� ^F¤] � J\iofJ�P\Xb�TBRmAEe�� � JgYka5ADX[P\]UJ'Y.Z5F ?GFc]U]_^Jg]mJgYk�DXnR3Z[AEXS?V?\F RUJ'ebT.J'eSCE]mAEa[Jg?�P\J'Y�F ZSZ5J']UY.YVAEebT.J\iofJ�P\XSTSfJ'J'Y�J'e�YSfJ��EXSJ'ebTVRUJ']«�
� AD?VY\�EXSJ=]UJ'Y�YVAEXSY«�«ZS?VAECD?\F H�HIJ'Y
YVADebT�YVXb��Y\F H�HIJ'ebT�YVRUHIZS]UJ'Y�`bRU]�JgYVTkZ5ADYBYVRUaS]UJ=d � RUeSYSfJ'?VJ'?�]UJ'XS?�P\AD?BZSY
FcX�Z5ADRUebT.d � F ZSZ5J']«`SP\J=�EXSR3Z5J'?VHIJ'TkdbJ,]UJ'{EJ'?.TVAEXSTVJgYk]UJ'Y.?VJgYVTV?BR�P\TVRUADenY��

� 1 ���
$&� ��"��W�@���
>�AEXS?�Z5ADXS{EADRU?��DXnRmTBTVJ'?
]�F�a[AEX[P\]UJ�dbJ.TB?GFcRmTBJ'H�Jge:T
d � XSeSJkP\AEeSYVTB?VX[P\TBRUADe�HIRUCD?GFcebTVJD`hXSe�ZS?BASP\J'YVYBJ'XS?

dbAERUT�d
fJ'TBJ�P\TBJ'?�]�F �[e�dlJ�] � J\iofJ�P\XSTBRUADe=dbJ
]�FkP\AEeSYVTB?VX[PWTVRUADe��E��FceSY@]UJ�H�ASd3^J']UJ�dlJ'Y@T��FDPBQSJgY�H�RUCD?\F ebTVJgY�`'Xne
ZS?BASP\J'YVYBJ'XS?�eSJ�YGF RUT3p'F H/F RUYk^F,] � Fh{DF e5P\JkP\ADH�anRmJge�dbJ�T �FDPBQSJ'Y.RU]3dbADRUT�TB?GF RUTBJ'?�� �Me�TVJg]�P'F ]�P\XS]3JWilRUCEJ'?GFcRmT
XSe ZS?SfJgTV?GFcRUTVJ'HIJ'ebT�dbJgY�dbADeSe.fJ'J'Y�Fh{DF ebT,] � J\i.fJ�P\XnTVRUADe dbJ/]�F�P\AEeSYVTB?VX[PWTVRUADe H�RUCE?GF ebTBJD�3�kJIZS]UXSY�`@]UJ'Y
aSRUaS]URUADTBQ�^J��EXSJ'Y.dbJ�P\ADHIH�XSeSR�P'F TBRUA e,J\iSRUYVTGFcebTVJ'Y.eSJ�Z[Jg?VH�JgTVTVJge:T
]�F�ZS?BADCD?\F HIH�FhTVRUAEe	dlJka[Fc?V?VR«^J'?BJ'YkdbJ
YBj:e5PVQn?VADenRmY\F TBRmAEe/RmebTBJ'?V?BXSZSTVRUaS]UJ � �EXSR�Z5J'?VHIJ'TVTB?GFcRmJge:TkdlJ,?VJ']�Fce[P\J'?�] � J\i.fJ�PWXSTVRUADe�dbJ#] F#a5ADX[P\]UJ,Jge PgF Y
dbJ#?SfJ�P\JgZSTVRUADe¤d � XSe�HIJ'YVY\F CDJ �'�
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��� F ]UCDAE?VRUTVQSHIJ=dbJ�d
fJ'TBJ�P\TBRmAEe�dbJ�]�F/TBJ'?VHIRme5F RUYVAEe dbJ'{DJg]mAEZSZ.fJ/Z5ADXS?(]UJ�H�ASd3^Jg]mJ�dlJ'Y�T��FEPVQnJ'Y�H�R��
CE?GF ebTBJ'Y��_FcRUT=F ZSZ5J']�^F�XSenJ�enADTVRUAEe dbJ/ZSQ[FcYVJ�dlJ PgF ]�P\XS].J'T�^F¤XneSJ�d�fJ'TVJhP\TVRUADe�dbJgY�TV?\F eSYBRUTVRUADeSY�dbJ
ZSQ5F YVJgY=Z[Fc?=F YBYVASP\R�F TBRUADe�d � XSe�Z5ADR�dbY/^F�PBQ[FE�EXSJ�H�J'YBYGFcCDJD��q
JgT=F ]UCDAE?VRUTVQnH�J�J'YVT(H�RUY�J'e ��XS{b?VJ�J'e
�_FcRUYGF ebT.P\RU?GP\Xn]mJg?�dbJ'Y�RUe'�³AD?BH�FcTVRUADeSY�dSFceSY.]UJ'YkHIJ'YVY\F CEJ'Yk�EXSR3TV?\F eSYBZ[AE?VTVJge:T�]UJ'Y.T��FEPVQnJ'YkHIRmCE?GFce:TBJ'Y��
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� J�YVjbYVT�^J'H�J,dbJ,P'Fc] PWXS]�dbJgYkZSQ[FcYVJ'Y�YVXSRUT.]UJ'Y.?�^J'CD]UJ'Y.YBXSRU{DF ebTVJ'Y �
KD�
]�F,ZSQ5F YVJ�Q,J'YBTk]�F#ZS?VJ'HIR_^J'?VJ�ZSQ[FcYVJ=dlJ�TBADXSTBJ=P\AEeSYVTB?VX[P\TBRUADe/H�RUCD?\F ebTVJ
vS�
TVAEXSTVJ'Y�]UJ'Y.T��FEPVQnJ'YkYBADebTkP\?SfJgJ'Y,dbXS?GFcebTkP\J'TVTBJ,ZSQ[FcYVJ,RUeSRUTBR Fc]UJTQ
xS�
TVAEXSTVJ,T �FDPBQSJ,dbAERmT
H�RUCE?VJ'?.F X/H�AERUeSY�XSeSJ �³AERUYkdbXS?GFcebTkPVQ5FD�EXSJ�ZSQ[FcYVJD`nADX�dbADRUT
YVJ,TBJ'?VHIRUeSJ'?
w[�
]UAD?VY\�EXSJ�TVADXnTVJ'Y�]mJgY.T��FDPBQSJgYkH�RUCE?GF ebTBJ'Y�AEebT�fJ'TSfJ=P\?SfJ�fJ'J'Yh`3]UJ�Zn?VASP\J'YBYVJ'XS?�Z[FcYVYBJ=dSF enY.] F#ZSQ[FcYVJ�K
}S�
]UAD?VY\�EX � XSe/ZS?VASP\J'YBYVJ'Xn?�F(TB?GF RUTSfJ,TVAEXSYk]UJ'Y�H�J'YBYGF CEJ'Y��EXSR�]UXSR�AEe:T�fJ'TSfJ�fJ'H�RUYkdbXS?\F ebTkXneSJ,ZSQ[FcYVJ
�V`nRU]3Z[F YBYVJ�^F#]�F,ZSQ5F YVJ#YVXSRU{DF ebTBJ ��� K

� J=enADH�aS?BJ�dbJ�HIRUCD?GFcTVRUADenYkd � XSeSJ(T��FDPBQSJ fJgTGF ebT,e.fJ�P\J'YBYGF RU?BJ'H�J'ebT �5eSR«`�P\J'Y,?�^J'CD]UJ'Y(C:Fc?GFce:TBRUYVYVJge:T
�EXSJ�TVADXnTVJ'Y�]UJ'Y�T��FDPBQSJgY�YBADebT�TVJg?VH�RUe.fJgJ'Y�]UAD?BYG�EXSJk]�F�ZSQ[FcYVJkP\AE?V?BJ'YVZ5ADe[dnF ebToFcX�eSADH�an?VJ
H�FhiSRUH(XSH dbJ
HIRmCE?GFcTVRUADeSY3JgYVT�FcTVTVJgRmebTBJD� ��� FcaSYVJ'e5P\JkdbJ
H�RUCD?\F TVRUAEe�dbJ.T �FDPBQSJ'Y�FcX�PWADXS?BY d � XneSJ�ZnQ[F YBJ.J'YVT�fJgC:F ]UJ'HIJ'ebT
XSenJ,ZS?VJgXS{DJ=dlJ�TBJ'?VHIRUe[F RUYVAEe�dbJ,] � J'eSYBJ'H�aS]UJkdbJ'Y�T��FDPBQSJgY��
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�Me�ZS?BASP\J'YVYBJ'XS?�eSJ�Z5J'XST.Z[FcYVYVJg?=^F,]�F#ZSQ[F YBJ�YVXSRU{DF ebTBJ��EXSJk]UAE?VYG�EX � RU]3F,TB?GF RUTSfJ�TBADXSY
]UJ'Y.H�JgYVYGFcCDJ'Y

�EXSR5]UXSR[AEebT�fJ'TSfJ�fJ'H�RUY�dlXS?GFce:T�] F	ZSQ[F YBJ�P\AEXS?GFcebTVJD�bq
J'TVTBJ,d�fJ'TVJhP\TVRUADeIJ'YVT.?SfJ�F ]URUYSfJgJkZ[Fc?�XSe�YBjbYVT�^JgH�JkdbJ
Z5ADR�dbYk�EXSR3YBXSRUT.]mJgYk?�^JgCD]UJ'Y.YVXnRm{DFcebTVJ'Y��

KD�
XSe/Z[AER�dbY.YVTB?VR�P\TVJgH�J'ebT.Z5ADYVRUTBR �@J'YVT�F YBYVASP\R�fJ�^F(PVQ5FD�EXSJ,HIJ'YVY\F CDJ�fJ'H�RUY.dSF enY.]mJ�YBj:YBT�^J'HIJ
vS�
]�F,YBADH�HIJkdbJ'Y�Z[AER dlYkdbJ'YkHIJ'YVY\F CEJ'Y�fJ'H�RUY
Z[F ?.Xne�Zn?VASP\J'YBYVJ'XS?�� � {DJ'?BYkXSe/H��J'H�J.ZS?BASP\J'YVYBJ'XS?
� { dbXS?GFcebT.XSeSJ,H��J'H�J.ZSQ5F YVJ�J'YBT�fJ'CbF ]UJ�^F,XneSJ,{DF ]UJ'Xn?�ZS?SfJ�d
fJ �5eSRUJ��

xS�.PBQ[FD�EXSJ�ZS?BAlPWJ'YVYBJ'XS?�FEP'P\XSH�Xn]mJ.]UJ'Y.Z5ADR�dbY.dbJ'Y.HIJ'YVY\F CEJ'Y�?BJ��P\XSY.JgT.TV?GFcRUTSfJ'Y
Z[F ?
ZSQ[FcYVJ��b]mAE?VY\�DXnJ
P\J�Z[AER�dbY.TVAETGF ]3F TBTVJ'RUebT.]�F�{DF ]UJ'Xn? � �	� K��
� � Z5ADXS?��IZS?VASP\JgYVYVJgXS?VY �kZ5ADXn?.] F#ZSQ[FcYVJ,P\AEXS?GFce:TBJD`
TVAEXSY.]UJ'Y�HIJ'YVY\F CEJ'Y�fJ'H�RUY�dlXS?GFce:T.P\J'TBTVJ,ZnQ[F YBJ�AEebT�fJ'TSfJ�TV?GFcRUTSfJ'Y.J'T
]�F,TB?GFceSYVRUTVRUAEe�{DJg?VY.]�F�ZSQ[FcYVJ
YVXSRU{DFce:TBJ�J'YVT�Z[J'?BH�RUYVJ

w[�.PBQ[FD�EXSJkPBQ[FceSCDJ'HIJ'ebT�dbJ.ZSQ[FcYVJ.J'ebTV?\F�� �UeSJ.] � fJ'H�RUYBYVRUADe,dbJ.TBADXSY@]UJ'Y�T\F H�Z5ADenY�dbJ.YBAD?VTBRUJ.J'e�P\ADXn?VY
dbJ�?VJ'HIZS]URUYVYGFcCDJ � TVADXnTVJ'Y.]UJ'Y.T �FDPBQSJ'Ykd � XSe�H��J'H�J.HIJ'YVY\F CEJkdbADRU{DJge:T��J'TB?VJ�ZS?VASdbXnRmTBJ'YkdbXS?\F ebT.]�F
H��J'HIJ�ZnQ[F YBJ��'� � JkZ5ADR�dbY.F YVYBASP\R�fJ�^F(P\J�dbJg?VeSRUJ'?.HIJ'YVY\F CDJ.JgYVTkP'Fc] PWXS]�fJ�dbJ�H�F enR_^Jg?VJ=^F,FcTVTVJgRme5db?VJ
]UJ=TBADTGFc]��&Z5ADXS?�] � J'eSYVJgH�aS]UJ=dbJ'Y,HIJ'YVY\F CEJ'Y�fJ'H�RUY.{DJg?VY=P\J�H��J'H�J�ZS?BASP\J'YVYBJ'XS?�dbXS?\F ebT,P\J'TVTBJ
ZSQ[FcYVJD�
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� AD?BYG�EXSJ,]UJ=P\AE?VZSY,dbJgY�T �FDPBQSJ'Y�HIRmCE?GFce:TBJ'Y.eSJ�P\ADebTBRmJge:T�F X[PWXSeSJ(RmenYVTV?BX[P\TBRmAEe�dbJ�P\ADebTB?��AD]UJD`5RU]�JgYVT
Z5ADYBYVRUaS]UJ�dbJ�d�fJ'TVJg?VH�RUeSJg?=YBTGF TBR��DXnJ'H�J'ebT(]UJ�eSAEH�aS?VJIH�FhiSRUH(XSH dbJ/H�RUCD?\F TBRmAEe��EXSJ/Z[JgXST�?SfJ�Fc]URmYBJ'?
XSenJ=T �FDPBQSJD����FceSY,P\J�PgF Y�`½] F�TVJ'?BH�RUe[FcRmYBADe�dbJ(]�F�P\ADeSYBTV?BX[P\TVRUAEe�H�RUCD?\F ebTVJ�J'YBT	d
fJ'TVJ�PWTSfJ'J�d3^J'Y,�EXSJ(]UJ
ebXSH�fJ'?VA/dbJ=]�F(ZSQ5F YVJ�P\AEXS?GFce:TBJ�FcTVTBJ'RUe:T,P\JgTVTVJ�{DFc]UJ'XS?��5q
J�P\R�JgYVT,d��X�F X �_FcRUTk�DX � XneSJ=T �FDPBQSJ({bRm{DFcebTVJ
dbAERUT.H�RUCD?BJ'?�F X/HIADRUeSY�XSenJ �³ADRUY.F X/P\ADXS?BY�dbJ(PVQ5FD�EXSJ�ZSQ[FcYVJD�

��FceSYk]UJ=P'FcY�A½^X�]UJ=P\AE?VZSY,dbJ(]�F�P\ADenYVTV?BX[P\TBRmAEe P\ADebTBRmJge:T�dbJ'Y�RUeSYVTB?VX[PWTVRUADeSY,dbJ�P\AEe:TB?��AE]mJ � a5ADX[P\]UJ
YSfJ��EXSJ'ebTVRUJ']U]UJD`bYGFcXST�Fc?V?VR«^J'?BJkJ'T\P �'`bRU]5e � J'YVT�Z[F Y
Z[AEYVYBRman]mJkdlJ�P'Fc] PWXS]UJ'?�YVT\F TBR �EXSJgH�J'ebT�P\J�eSADH�an?VJ
H�FhiSR��
H�XSH dlJ�HIRmCE?GFcTVRUADeSYh����F enY PWJkP'F Yh`DAEe�F'pWADXSTBJoFcX�dbJg?VeSRUJ'?�HIJ'YVY\F CEJ�fJ'HIRUY�{EJ'?VY
PVQ5FD�EXSJ.dbJ'YVTBRUe[F T\F RU?VJ
XSenJ�RUe'�³AE?VH/F TVRUAEe.Rme5dbR��DX5F ebT3YVRbXSeSJ
T��FEPBQSJoFMH�RUCD?SfJ�dbXn?GF ebT�P\J'TBTVJ
ZSQ[FcYVJD�D��X=PWADTSfJ
?SfJhP\J'ZSTBRmAEe�` PBQ[FD�EXSJ
ZS?BASP\J'YVYBJ'XS?(J'YVT�P'F Z5F aS]UJ=dbJ(d�fJ�dbXSRU?BJD`�^F(] F �5e�dbJ=PBQ[FE�DXnJ,ZSQ[FcYVJD`5YVR@XSenJ,T��FEPVQnJ=F�HIRmCE?SfJ�dbXS?GFcebTk]�F
ZSQ5F YVJ�ZS?SfJhP[fJ�dbJ'ebTBJD�[rbR3F X5P\XSeSJ�T��FDPBQSJ.e � F�HIRmCE?SfJD`cADe�d�fJ�dbXSRUT.�EX � Rm]be � j�F�ZS]UXSY�F X5P\XSeSJ�T��FDPBQSJ�{bRm{DFcebTVJ
J'T��EXSJ�]mJ,P'Fc]�P\XS]�JgYVT.TVJg?VH�RUe.fJE�

��FceSY�]UJkP'F Y.dbJ.]�F,d
fJgTVJ�P\TBRUADe�dlj:e5F H�R��EXSJD`h]�F,dbJg?VeSR«^J'?BJkZSQ[FcYVJ�J'YVT.TBADX�p\AEXS?VY�{:R�dbJ � F X[PWXSeSJkT �FDPBQSJ
e � FhjbF ebT�HIRUCD?SfJ.Z5J'e[dnF ebTk]�F#ZSQ[F YBJ�ZS?SfJ�P5fJ�dbJ'ebTVJ �'��q
J'TBTVJ,ZnQ[F YBJ�{bR�dbJ�ZS?BAldlXSRUT.] � J\�3J'Tkd � XSenJ�a5F ?V?BR_^J'?VJ
dbJ�YVjbe[PBQS?VAEeSRUYGFcTVRUADe��
>@F ?�P\AEe:TB?VJD`.P\JgT�F ]UCEAD?VRUTBQSH�J/dbjbe[F HIR �EXSJ�Y � FDdSFcZSTVJ�FcXSTVAEH�FcTVR��EXSJ'H�J'ebT=FcX
eSAEH�aS?VJ@H/FhiSRUH=XSH dbJ�HIRmCE?GFcTVRUADeSYn?SfJ'J']U]UJ'Y@dbJ'Y�T �FDPBQSJ'Yh� q
J�e � J'YVT�Z[F Y3]UJ�PgF Y�dlJ�] � F ]UCEAD?VRUTBQSH�J3YBTGF TBR��DXnJ
�EXSR�eSJ�TVRUJ'ebT.Z[F YkPWADH�ZnTVJ�dlX�enADH�aS?BJk?SfJgJ']�dbJ�H�RUCD?\F TVRUAEeSY��
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��� F ]UCDAE?VRUTVQSHIJ,dbJ�TBJ'?VHIRme5F RUYVAEe�ZS?VAEZ[AEYSfJIJ'YVT(TVAETGF ]UJ'HIJ'ebT,F YVjbe[PBQS?BADeSJE��q
Q[FD�EXSJ�TB?GF enYVRUTVRUADe�dbJ

ZSQ5F YVJkFcCDRUT�PWADH�HIJ@XSeSJkdbJ'HIR��_a[Fc?V?BR_^Jg?VJ�dbJ.YBjbe[PBQS?VAEeSRUYGF TBRUADe��hXSeSJ.TB?GF enYVRUTVRUADe�dbJ
ZSQ[FcYVJ.J'YBT�Z[Jg?VH�RUYBJ
d3^JgY��EXSJ�TVAEXSYk]UJ'Y.ZS?BASP\J'YVYBJ'XS?BY,ADebT.d�fJ�P\]UJ'e[PBQ.fJ(XSeSJ�TB?GF enYVRUTVRUADe/YBXS?.]�F,ZSQ5F YVJ#ZS?SfJ�P5fJ�dbJ'ebTVJE�

N Xne�RUeSYBTGFce:TkdlADeSe.fJE`SXSe�Zn?VASP\J'YBYVJ'XS?�Z5J'XST�?VJ�P\Jg{DADRU?�dbJ'Y�H�J'YBYGFcCDJ'Y/fJ'HIRUYodbXn?GF ebTkdbJgXbi�ZSQ[F YBJ'Y
{EADRUYVRUeSJ'Y � FcYVjbe[PBQS?BADeSRUYVHIJ��'�@q
J'T�F ]UCDAE?VRUTVQnH�J(?SfJ'YBRmYBTVJ�F X d
fJ'YVAE?Gdb?BJ�dSF enY,]UJ�TV?\F RUTVJgH�J'ebT=dbJgY�H�J'Y©�
Y\F CDJgY �b]UJ,dbJ'?BeSRUJ'?kHIJ'YVY\F CDJ�eSJ,P\AEebTVRUJ'ebTkF X[PWXSe/H�F ?\�EXSJ'XS?.YBZofJ�P\R�F ]«�
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� J=P\A��XSTkH�fJ'H�AERm?BJ�dbJ�P\J'T,Fc]mCEAD?BRmTBQSH�J.JgYVT �_F RUaS]UJ �5XSe�P\AEH�ZSTBJ'XS?�dlJ'Y�Z[AER dlY�fJ'HIRmY.{EJ'?VY�PBQ[FD�EXSJ
ZS?BASP\J'YVYBJ'XS?�J'T�XSe PWADH�ZnTVJ'XS?/Z5ADXS?¤FDP'P\XnH�XS]UJ'?/]mJgY�Z5ADR�dbY/?BJ��P\XSY¤Z[F ?/ZSQ5F YVJE��q
Q[FE�EXSJ�HIJ'YVY\F CEJ
P\AEebTVRUJ'ebT�]UJ/ebXSH�fJ'?BA dbJ�Y\F¤ZSQ[F YBJ�dbJ�Zn?VASdbX[P\TBRUADe�� �ke Z[J'XnT�YVXnZSZ[AEYVJ'?��EXSJ�]UJ/Z5ADR�dbY�RUH�ZS]UR�P\RUTVJ
dbJgY�HIJ'YVY\F CEJ'YkJ'YBT�KD�)�«]�YBXb��T�dbJ�P\ASdbJ'?�]UJ,Z5ADR�dbY�?VJ'YBTGF ebT,dSFceSYk] � XSe�dbJ'Y�H�JgYVYGFcCDJ'Y � ]UJ=dbJg?VeSRUJ'?�J'e
C�fJ'e.fJ'?\F ] �'�

�	]mAEa[F ]UJ'HIJ'ebT�`3YBXS?�XSeSJ�Fc?GPBQSRUTVJ�PWTVXS?BJ ^F � Zn?VASP\J'YBYVJ'XS?h`.]UJ�P\A��XST�Jge enADH�aS?BJ�dbJ/H�JgYVYGFcCDJ'Y�dbJ
P\JgT	Fc]UCDAD?BRUTVQSHIJ.J'YVT�� � � ��K�� �SPBQ[FE�DXnJ,ZS?VASP\JgYVYVJgXS?=dbAERmT/fJgH�J'TBTV?VJ#XSe�H�JgYVYGFcCDJ,P\AEe:TBJ'e[Fce:T�]UJ�Z5ADR�dbY
?BJ'YVT\F ebT�{DJ'?BY.TVADXnT�F XnTV?VJ�ZS?BASP\J'YVYBJ'XS?h��q
J�eSAEH�aS?VJ�fJ']UJ'{�fJ=dbJ,HIJ'YVY\F CDJgY.Z[J'XnT�dbJ'{EJ'eSRU?kXne�Zn?VADan]_^JgH�J
]UAD?BYG�EXSJ.]�F�ZS]UXSZ[Fc?VT�dbJ'Y�HIJ'YVY\F CEJ'Y�fJ'HIRmY�eSJkP\AEe:TBRUJ'eSeSJ'ebT��EXSJkPWJ'TVTBJkRUe'�³AE?VH�FcTVRUADe��'q
JkP'F Y�YBJ.ZS?VASdbXnRmT
�³?SfJ��EXSJ'HIH�J'ebT@]UAD?VY\�EXSJk]UJ'Y.FDP'P ^J'YkdSF enY�]UJ'Y�H�fJ'H�AERU?VJ'Y@YVAEebT�YBXb��YGFcH�H�Jge:T�]UAlPgF Xbi����«]5J'YVT/fJgC:F ]UJ'HIJ'ebT
?BJ']�F TVRU{EJ'H�J'ebT �³?SfJh�DXnJ'ebTkdSF eSY.]UJ'YkdlJ'?VeSR«^J'?BJ'Y�ZSQ[FcYVJ'Yh`S]UAD?BYG�EX � RU][eSJ�?BJ'YVTBJ��EXSJ�Z5J'X�dbJ�T��FDPBQSJgY�dSFceSY.]UJ
YBj:YBT�^J'HIJD�
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Calcul

réception émission

tâches

initiales
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� J,P\A��XSTkdlJ	PWJ'TkF ]UCDAE?VRUTVQnH�J.Z5J'XST,�J'TB?VJ,?\F H�JgeofJ�^F �.]UAEC �IH�JgYVYGFcCDJ'YkFcX�TBADTGFc]3Z[F ?.?SfJ�dbX[PWTVRUADe/J'e

Fc?VaS?BJkdbJ'Y�Z5ADR�dbY�Jge=]UADC � fJgTGF Z5J'Yh�:��XS?\F ebT@] � fJ'T\F Z5J �B`DPBQ[FE�DXnJ.ZS?VASP\J'YBYVJ'Xn?.?VJ��P\AERUT�dbX(ZS?VASP\J'YBYVJ'Xn? � ���
v � k�� � ������� � ��Xne�H�J'YBYGF CEJkP\ADebTBJ'e[F ebTh` J'e�Zn]mXnY d � fJg{DJ'ebTVXnJ']U]mJgY�T �FDPBQSJ'Yh`:dbJgY�Z5ADR�dbY@?VJgYVTGFcebTVY.Z5ADXS?�]UJ'Y
ZS?BASP\J'YVYBJ'XS?BY � � ��v � � ���	��� � �g� q
J'Y�Z5ADR�dbY�?BJ'YVT\F ebTVY�YVADebT�F'p\AEXSTSfJgY FcXbi=Z5ADR�dbY�?VJ'YBTGF ebTBY�]UASP'F Xli½�gNk{DFce:T
dbJ�Z[F YBYVJ'?,^F�] � fJ'TGFcZ[JZ� � KD` XSe�Zn?VASP\J'YBYVJ'XS?�� fJ'HIJ'T�{DJg?VY
]mJ.Zn?VASP\J'YBYVJ'XS? � � ��v � � ���	��� � �@XSe�HIJ'YVY\F CEJ
P\AEebTVJ'e[FcebTk]UJ'YkZ5ADR�dbY.?BJ'YVT\F ebTVY,dbJgYkZS?BAlPWJ'YVYBJ'XS?VY(dbJ,ebXSH�fJg?VA�dbJ,]�F �³AD?BH�J � �	� v � � v�
 �
� � ������� � �'�
q
J'TBTVJ�{DJg?VYVRUAEe�ZS]UXSY�fJhP\ADeSAEH�J.J'eIeSADH�an?VJ.dbJkHIJ'YVY\F CDJgY�Z5J'?VHIJ'T�d � fJ'{bRUTVJg?�] � fJ'H�RUYBYVRUADe=dlJ �Va5ADXl��fJ'JgY��
dbJ#H�J'YBYGF CEJ'Y.]UAD?BYodbJgY�PBQ[F enCDJ'HIJ'ebTVYkdbJ�ZSQ[FcYVJ'Yh�

��� F ]UCDAE?VRUTVQSHIJodlJ�TB?GFcRmTBJ'H�Jge:T
J'e�Fc?VaS?BJ,dbJ,]�F,TBJ'?VHIRUe[F RUYVAEe�J'YVT�d
fJ�P\?BRUTkJ'e�F eneSJ\iSJ,N=�

� � ��!�!��(�@
 ���B� ��������I
������
� JkHIAld3^J']UJod � J\i.fJ�PWXSTVRUADe/Z[Fc?�H�RUCE?GF TBRUADe=dbJ�T �FDPBQSJ'Y
Z[JgXST	�J'TV?BJ�H�RUY@J'e ��XS{b?VJ�Z[Fc?�TB?VAERmY �_F HIRm]U]UJ'Y

dbJ(ZS?BAlPWJ'YVYBXSY�PWADH�H�XneSRm�EX[Fce:T�Z[F ? �[]UJ'Y�d � F TVTBJ'ebTVJ(YVXS?,PBQ[FE�DXnJ=ZS?BASP\J'YVYBJ'XS?�dbJ,] � F ?\PVQnRmTBJ�P\TBXS?VJ �[XneZS?BASP\J'YVYBXSY,d � J\iofJ�P\XSTBRUADe�dlJ'Y.T��FEPVQnJ'Y�`bXSeIADXIZS]UXSYVRUJ'XS?BY�Zn?VASP\J'YBYVXSY�dbJ�?SfJ�P\JgZSTVRUADe�dbJgY�HIJ'YVY\F CDJgY�J'T.Xne
AEX�Zn]mXnYVRUJ'XS?BYkZS?BAlPWJ'YVYBXSY,d � fJ'H�RUYVYBRUADe � �5CDXS?BJ	| �'�
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� J=Zn?VASP\J'YBYVXSY�d � fJ'H�RUYBYVRUADe�dbJ(T��FEPVQnJ'Y,?VJ �P\ADRUT�]UJ'Y�H�J'YBYGF CEJ'Y�^F�fJ'H�J'TBTV?BJ�dbX¤ZS?BAlPWJ'YVYBXSY�dlJ�P'Fc]�P\XS]
dSFceSY�XSenJ �[]UJkd � F TBTVJ'ebTBJD�:q
Q5FD�EXSJ.H�JgYVYGFcCDJ.P\ADebTBRmJge:T
dbJ'Y
T��FDPBQSJgYo�EXSR[dlADRU{DJ'ebT�HIRUCD?VJg?�{DJg?VY
]mJ.H��J'H�J
ZS?BASP\J'YVYBJ'XS?.F X,P\AEXS?VY�dbJ�]�F
H��J'H�J�ZSQ[F YBJD� >�ADXS?,fJ'{bRmTBJ'?�dlJ'Y@ZS?VAEaS]_^J'H�J'Y�dlJ�YGFcTVXS?\F TVRUAEe=dbJ'Y�H�fJ'HIADRU?VJ'Yh`
] � fJ'H�RUYBYVRUADe�d � XSe/HIJ'YVY\F CDJ�J'YBT�P\AEe[dbRUTVRUAEeSe.fJ'J�Z[Fc?.] F(Zn?SfJ'YBJ'e[P\J�d � XSe/J'YVZ5FDP\J(H�fJ'HIADR�?VJkdbJ,?SfJ�P\J'ZnTVRUADe
PBQSJ��(]UJ=dbJ'YBTVRUe[FcTGF RU?BJ � {DADRU?k}n� w �'� � J=ZS?BASP\J'YVYBXSY=d � fJ'HIRUYVYVRUAEe�J'YBT	PBQ[Fc?VC�fJ=dbJ,]�F(CDJgYVTVRUAEe�dbJ'Y�J'YBZ[FDP\JgY
d � fJ'HIRUYVYVRUAEe��
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� J,ZS?BAlPWJ'YVYBXSY=dbJ,?SfJ�P\J'ZnTVRUADe�dbJ'Y�H�J'YBYGF CEJ'Yk?SfJ�F ]URUYVJ#] � RUebTVJ'?$�_FDPWJ,J'ebTV?BJ=]UJ�YVXSZnZ[AE?VT,dbJ=P\AEH�H�XSenR��
P'FcTVRUADe/J'T.]UJ�ZS?BAlPWJ'YVYBXSY,dbJ=P'Fc] PWXS]«� � J'Y.HIJ'YVY\F CDJgY.?VJ��P\XnY�YBADebTkPBQ[F�� �Ue.fJgYkdSF eSY.XneSJ �[]UJ,d � F TBTVJ'ebTVJE�
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rlXS?�PVQ5FD�EXSJ
e ��X[d�dbJ
] � Fc?GPBQSRUTVJ�PWTVXS?BJD`D]UJ�Zn?VASP\J'YBYVXSYkdbJ.P'Fc] PWXS]SJ'YBT�PBQ[F ?BC�fJ.dbJ �_F RU?BJ�fJ'{DAE]UXSJ'?@] � fJgTGF TdbJgY�T��FEPVQnJ'Y@]mASP'Fc]UJ'Y:p\XnYG�EX � ^FkP\J.�EX � J']U]UJ'Y@YVJ
TVJ'?BH�RUeSJ'ebT�AEX,H�RUCE?VJ'ebT��hq
J�ZS?BAlPWJ'YVYBXSYoPWADH�H�XneSR��DXnJ�Fh{DJhP

]UJ'Y�ZS?BAlPWJ'YVYBXSY=d � fJ'HIRmYBYVRUADeIJ'T,dbJ,?SfJ�P\J'ZSTBRUADe�Z[Fc?�dbJ'Y �[]UJ'Y�d � F TBTVJ'ebTVJE��q
J(ZS?BAlPWJ'YVYBXSY,J'YBT�fJgC:F ]UJ'HIJ'ebT
PBQ[Fc?VC�fJ.dbJ�]�F.P\?SfJ�F TBRUADe=dbJgY�T �FDPBQSJ'Y�RUeSRUTVR�F ]UJ'Yh� � JgY�T��FEPBQSJ'Y@RUeSRUTVR�F ]UJ'Y5YVAEe:T@P\?SfJgJ'Y�]UAD?BYG�EXSJ�FcX[P\XSe,HIJ'YVY\F CEJ
?BJ��P\X�e � J'YBT=Jge FcTVTBJ'ebTVJD� � J��®ADe[P\TBRUADeSeSJgH�J'ebT=dbX ZS?VASP\JgYVYVXnY dlJ�P'Fc] PWXS].J'YVT�RUebTVJg?V?VAEH�ZSX d3^J'Y��EX � Rm]F¤P\ADenYVADHIH�fJ(TVAEXST=] � J'YBZ[FDP\J/dbJ/ZS?VASdbX5P\TVRUADe dbJ�HIJ'YVY\F CEJD��q
JgTVTVJ/J\i.fJ�PWXSTVRUADe ?BJ'ZS?VJge[d ]mAE?VY\�DXnJ�dbJ
] � J'YVZ5FDP\J,JgYVTk?BJ'e[dbX�dbRUYBZ[AEeSRUaS]UJ�Z5F ?.]UJkZS?BASP\J'YVYBXSY=d � fJ'HIRUYVYVRUAEe��
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� JkYBj:YBT�^J'HIJ�d � fJ�PBQ[FceSCDJ,dbJ�dbADeneofJ'J'Y�fJ'TGFce:T.F YBjbe[PBQS?VAEeSJD`bRU]3J'YVT.e.fJ�P\J'YBYGF RU?BJ=dbJ�PWADebTV? �AD]UJ'?.YVTB?VR�P\TBJ\�
HIJ'ebT�]UJ'Y@J'YBZ[FDPWJ'YodlJ'Y�TGFcH�Z5ADeSY@dbJ.YVTBASP��DFcCDJ.dbJ'Y�HIJ'YVY\F CEJ'Y��DrnF eSY�P\AEe:TB?��AE]mJE`DdbJ'Y�HIJ'YVY\F CEJ'Y@Z[J'Xn{DJ'ebT
�J'TB?VJ,Z5J'?\dbXSYkAEX�Z5J'XS{EJ'ebTkZS?BA {DAS�EXSJ'?.dbJ'YkZnQofJ'eSAEH�^J'eSJgYodbJ�Z[FcCDRUe[FcTVRUADe��EXSR)�³AEebToPBQbXSTVJg?k]UJ'Y
Z[J'?$�³AD?©�
H/F e[P\JgY�� � JkP\ADebTV? �AD]UJkdbX�i[AET�dbJ'Y�HIJ'YVY\F CDJgY�Z[Jg?VH�JgT�d � F YBYVX�p\JgTVTVRU?�XneSJ�fJ'H�RUYBYVRUADe�^F�]�F�ZS?SfJgYVJ'e[PWJ	d � XneJ'YBZ[FDPWJ=T\F H�Z5ADe�PBQSJ �,]UJ	dlJ'YVTBRme5F TGFcRU?VJD�

� 8 �'��� 7 � ��� � � * ��¢ � 7   �\<� £³� * ��� �5 
� JkYBj:YBT�^J'HIJ��³AEe[P\TBRmAEeSeSJ.Z[Fc?�fJhPVQ5F eSCEJ�dbJ@p\J'TVAEeSY�`SPBQ[FE�EXSJ�p\JgTVADeI?VJ'Zn?SfJ'YBJ'ebTGF ebT�XSe�T\F H�Z5ADe�PBQSJ��

]UJkdbJ'YBTVRUe[FcTGF RU?BJD� ��� fJ'HIRUYVYVRUAEe=d � XSe(H�J'YBYGF CEJ�Zn?VA {DAS�EXSJ.]�F�P\ADenYVADHIH�FcTVRUA e,d � XSeopWJ'TVAEe�� � AE?VY\�DX � RU]be � jF�ZS]UXSY�dbJ.p\J'TBADeSY�Z[AEXS?�XSe�ZS?BASP\J'YVYBJ'XS?h`�] � fJ'H�RUYBYVRUADe/dbJ=HIJ'YVY\F CEJ'Y�^FIdbJ'YVTBRUe[F TBRmAEe�dbJ=PWJ=ZS?BASP\J'YVYBJ'XS?
J'YBT=YBXSYVZ5J'e[dlXSJD� � JgY�p\J'TBADeSY,?BJ'{bRUJ'eSeSJ'ebT�dSF enY,]UJ'Y�H�J'YBYGF CEJ'Y,TB?GF enYVH�RUY�J'e dbRU?BJ�P\TVRUAEe�AEZSZ[AEYSfJ'JE��q
J
YBj:YBT�^J'HIJ,Z5J'XST�J'ebTV?\F�� �UeSJ'?,dbJ'Y�fJ'H�RUYBYVRUADeSYkdlJ,H�J'YBYGFcCDJ'Y�XSeSR��EXSJ'H�Jge:T.Z5ADXn?kTV?\F eSYBZ[AE?VTBJ'?,]UJ'Y�pWJ'TVAEeSY��
]UAD?BYG�EX � XSeIZS?VASP\J'YBYVJ'Xn?�Z5ADYBY�^J�dlJ�TBADXSY.]UJ'Y3p\J'TBADeSYkd � Xne�Z[Fc?VTVJge[F RU?VJE`bRm]3dbAERmT
]UXSR5TV?GFceSYVHIJ'TVTB?VJ�XSe/H�J'Y©�
Y\F CDJ�Z[AEXS?�]UXSRS?BJ'e[db?BJkYBJ'Ykdb?VAERUTVY�d � fJ'HIRUYVYVRUAEe�����J.ZS]UXSYh`DRU]'�_FcXST�fJ'{bRUTVJg?�]UJ'Y�YVRUTBX[F TBRmAEeSY�d � RUebTVJ'?BaS]UASP'F CEJ
� F X[P\Xne dbJgY	dlJ'Xbi�ZS?BASP\J'YVYBJ'XS?BY=e � F�]mJ(db?VAERmT�d � fJ'H�JgTVTV?BJ,{DJg?VY,] � F XSTB?VJ,F ]UAE?VY��EX � RU]�Z5ADYBY�^J�dlJ�TVADXnY�YBJ'Y
p\JgTVADenY �'`½Z[F ?�J\iSJ'HIZS]UJ,J'e¤RmHIZ[AEYGFce:Tk�EXSJ(] � fJ'H�RUYVYBRUADe�d � XSe�HIJ'YVY\F CDJ�P\AE?V?VJgYVZ5ADe[dSFcebT�^F�XSe�dbJ'?BeSRUJ'?
p\JgTVADe/eSJ#YVADRUT
Z[Jg?VH�RUYBJ	�EXSJ�YBR�P\J,H��J'H�J.HIJ'YVY\F CEJk?VJgTVADXn?VeSJ(XSe�pWJ'TVAEe FcX�dbJ'YVTBRUe[F T\F RU?VJD�
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� AD?BYG�EXSJ�]UJ�YBj:YBT�^J'HIJ�d � J\iSZS]UADRUTGFcTVRUADe¤dbJ'Y(e ��X[dbY�dbJ�] � F ?\PVQnRmTBJ�P\TBXS?VJIZ[F ?\F ]U]_^J']UJ=eSJIZ[Jg?VH�JgT,Z[F Y
XSenJ�XnTVRU]URmY\F TBRmAEe�J\��P'FEP\J�dbJ'Y�Zn?VASP\J'YBYVXSY/Z[Fc?GF ]U]«^J']UJ'Yh`�]UJ �³ADe5P\TVRUADeneSJ'H�Jge:T(dbJ'Y�Zn?VASP\J'YBYVXSY/dbJ�P\ADH��
H�XSenR PgF TVRUAEe�Z5J'XST��J'TB?VJ�YBRmH�Xn]�fJ�Z[Fc?�XSe�YVjbYBT�^J'HIJ�dbJ(TV?\F RUTVJgH�J'ebT�dlJ=YBRmCEe[F Xli�d � JWinPWJ'ZSTVRUAEe�YBXS? �[eSY
d � fJ�PBQ[FceSCDJgYkADX/Z[Fc?.J'ebTV?BJ']�FDP\J'HIJ'ebTkdbJ�] � JWiofJhP\XSTVRUAEe dlJ�]UJ'Xn?VY�PWAldlJ'Y��

L �S�  �8®� 7 * �S�=¢ � ���¤� 7 8 ¢ 
n �8®� 7 � c 
 ��  ��
%8®  �:��� 7   *fe � g�¢c�/c  >8³� 7
q
Jg?VTGFcRUeSYkYBj:YBT�^J'HIJ'Y,P\ADHIH�J�] F(anRman]mRUAETVQ�^J��EXSJ(dbJ=P\AEH�H�XSeSR�P'FcTVRUADe ��J dbJ,]�F�H�FDPBQSRUeSJ�>@F ?GFcCDAEe

w�>�yDr(Z5J'?VHIJ'TVTBJ'ebT�dbJ.d
fJ�P\]UJ'e5PVQnJ'?�] � J\i.fJ�P\XnTVRUADe�d � XSeSJ.?BADXSTBRmenJod � J\i[P\JgZSTVRUADe�YBXS?�]�F �5e�d � XSe fJ�PBQ[FceSCDJ
J'e�J'ebTV?SfJgJ=AEX�Jge�YVAE?VTVRUJD�5q
J�YGPBQ.fJ'H/F(J'YVT�F YVYBJ��(ZS?VASPBQSJ=dbX/HIAld3^J']UJ�RUeSRUTBR Fc]«���«]�Z5J'?VHIJ'Tkd � J'e[PBQ[Fh� �UeSJ'?dbJgY�fJhPVQ5F eSCEJ'Y�YGF enY�RUHIZ[AEYVJ'?=^F�] F(?BADXSTBRUeSJ=dbJ=PgF ]�P\XS]�dbJ,{EJ'eSRU?kTBJ'YVTBJ'?,ZS?SfJ'?VRUASdbR��EXSJ'HIJ'ebTk] � fJ'TGFcTkdbJ'Y
fJ�PBQ[FceSCDJgYkJ'e�PWADXS?BY��

k 7  	� �:£ 
 ¢c�:��� 7   * �S�(¢ � * �S�
� e�C�fJ'e.fJg?GF ]«`E]UJkeSA jbF X(YVjbYVT�^J'H�J�RmHIZS]�F ebTSfJ�YVXS?.PBQ[FD�EXSJ�e ��X[d�d � XSeSJ�F ?GPBQSRUTBJ�P\TVXn?VJ�H�FcYVYVRU{EJ'H�J'ebT

Z[Fc?GFc]m]«^J']UJ�J'YBT=TB?�^J'Y(?SfJhdbXSRUT=JgT=eSJ�Z5J'?BH�J'T(Z[F Y#] F�P\AbJ\iSRmYBTGFce[P\J�dlJ�ZS]UXSYBRmJgXS?VY(ZS?VASP\JgYVYVXnY�P\AbADZ.fJ'?\F ebT
� ZS?VASP\J'YBYVXSY�]UADXS?\d�dbJkT«jbZ5J �.enR�i�`EADX�ZS?BASP\J'YVYBXSYkZn]mXnY�]�fJ'CDJ'?.dbJ�T«j:Z5JkZnTVQS?BJ�FDd%�g� � J�YGPBQ.fJ'H/F�ZS?VAEZ[AEYSfJ
dbAERUT Fc]UAD?VY��J'TV?BJkYBRmH�Xn]�fJ@J'e(J'ebTV?BJ']�F �P'FcebT�] � JWiofJhP\XSTVRUAEe�dbX�P\ASdbJ.dbJkP'Fc] PWXS]«`�dlX�P\ASdbJkdlJ�?SfJ�P\J'ZSTBRUADe�J'T�dlX
P\ASdbJkd � fJgH�RUYVYBRmAEe���q
J
YGPBQ.fJgH�F.TB?GFceSY��³AE?VH�fJ�XSTVRU]URUYVJ
]UJ'Y@?VADXnTVRUeSJ'Y�dbJkP\AEH�H�XSenR PgF TVRUA e�eSADe(aS]UAS�DX5F ebTVJ'Y
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