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B�CEDFD.GIHKJMLNJ+CEOQP
RNS H

TUHFVELQPXW S PXWZY�GID)B�OQ[MJ+OQH.WQHFL\YXGID
YXGIH)]^LNJ S H`_aCbD.DFGNPXDFcedXL\fgJ+GIP

Y�GIH
h1LQ[ S ViJ8jLNJafkjS HmlUdMnoDFCE[pYXGIH

q GIcedXPXCEDFced�GIPsrtP�CvuXGIHFD.CvJ jLNJ w jS PXcedXGNP
u�OQH.WQGIVEGIWNJ)uXOQP
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ÂÃOQVEVEDKJ jL\PXYXCEWQGIHÅÄ^yoY�H S ce[ZYXGIH�u�OQPÆYXGNHÅh1LQ[ S ViJ jLNJtf jS HlUdMnoDFCE[�YXGNH q GIcedXPXCEDFced�GIPÇr^PXCiu�GIH.DFCiJ jLNJw jS PXcedXGIP RIS HtT�H.VbL\PXW S PXWpYXGND�LQ[�LQYXGNx�CEDFced�GIPÉÈaHFL\YXGIDÊGNCbP�GIDËB�OQ[MJ+OQH.DÊYXGNHÊ]tLNJ S HK_aCEDFD.GIPÍÌ
D.cedXLQfgJ+GNPÇWQGNPXGId�x�CEWNJMGIPÇB�CEDFD.GIH`J+LNJMCbOQP�Î

ÂÃOQHFD.CvJ R GNPXYXGIH.Ï rtP�CvuoÎiÌelUHFOQfÐÎ)B�H.ÎÅwÑLQPXfÐH.GIY¨Ò!CEPXYXP�GIH

lUH jS fÐGNH^YXGNH)B�CbD.DFGIH`J+LNJMCbO\PXÏ

Ó Î Ô^OQPXÎiÌelUHFOQfÐÎmB�H.Îm]tOQH.yoGNHKJzÕXcedXxªCiJ R
{QÎ r^PXCvuoÎiÌelUHFO\fÐÎÃB�H.ÎmÕÍJ+GNÖXdXLQP×lØL S V

B�CEGzB�CEDFD.GIH`J+LNJMCbOQPª_ S HFY�G LQxÚÙQ|QÎ Ó\Ó Î�{Q|Q|Q|�yoGNC�Y�GIH q GNcedXPXCEDFcedXGNP:r^PXCvuXGIH.DFCiJ jLNJªw jS PXcedXGNPGNCbPXW\GIHFGNCbcedMJ S PXY×Y S HFced¨YXCEGah1LQ[ S ViJ jLÛJaf jS H)l�dMnoDFCE[pLQxµ{\ÜQÎ%| Ó Î�{\|Q| Ó LQPXW\GIPXOQxªxªGIP�Î
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{QÎ Ó lUd�jLQPXO\x�GNPXOQVEOQWQCEGzY�GIH)ÔtLQY�HFOQPÍÌkÔtLQY�HFOQPÍÌklUd+noD.Cb[ ÎzÎaÎËÎzÎaÎzÎaÎaÎzÎaÎzÎaÎaÎ P
{QÎE{ ÂÃOQH.DKJ+GNVbV S PXW\GIP S PXY¨wÇO�YXGNVbVEGaCbPpYXGNHÃÕ�ced+_tGIH.CbO\PXGIPXÖ�d+noD.Cb[ ÎzÎaÎaÎzÎaÎzÎaÎaÎ Ó |
{QÎEÙ wÑONJMCvu�LNJMCbO\P S P�YRQ%CEGIV%YXGNH)rtPMJ+GNHFD S ced S PXWzu�O\PRSÃGID.OQPXLQP R GIP ÎaÎaÎzÎaÎzÎaÎaÎ ÓUT

O 02VWFG7 ) 14XY783 - 7854547ZCEA:FG78H - 7 9 3?IK[DCE\�] /^]
ÙQÎ Ó jrtyøGIH.yXVECbce[ïDFY�LQHFD`J+GIVEV S PXWÆYXGND^TW_oÖoGNHFCExªGIPMJ+GNDt]tÄ`P^a ÎaÎËÎzÎaÎzÎaÎaÎzÎaÎzÎaÎaÎµ{Q|
ÙQÎE{ bËOQxªÖoO\PXGIPMJ+GNP S P�Y¨B�GúJ+GI[MJMOQHFD`nýD`J+GNx�GzCbP×]tÄ`P^a×ÎzÎaÎËÎzÎaÎzÎaÎaÎzÎaÎzÎaÎaÎµ{QÙ

ÙQÎE{QÎ Ó ÕÍJ+H.LQdXVEYXGèJMGI[MJ+OQH.GIP S PXY q HFCEWQWQGNHFD`nýD`J+GNx ÎaÎzÎaÎËÎzÎaÎzÎaÎaÎzÎaÎzÎaÎaÎµ{QÙ
ÙQÎE{QÎE{ wÑLQWQPXGúJ+G ÎzÎaÎaÎzÎaÎzÎËÎaÎzÎaÎaÎzÎaÎzÎaÎaÎzÎaÎËÎzÎaÎzÎaÎaÎzÎaÎzÎaÎaÎµ{QÜ
ÙQÎE{QÎEÙ ÕXÖ S H.GIPXYXH.CbfgJM[�LQxªx�GNHFP ÎaÎzÎaÎaÎzÎaÎzÎaÎaÎzÎaÎËÎzÎaÎzÎaÎaÎzÎaÎzÎaÎaÎµ{ T

ÙQÎb{\ÎbÙQÎ Ó ÈzH S PXYXVEGIWQGNPXYXGND RIS ÕXÖ S HFGIP�YXHFCEfgJ+[�LQxªxªGIH.P ÎaÎaÎzÎaÎzÎaÎaÎµ{ T
ÙQÎb{\ÎbÙQÎE{ cÅGID.cedXHFGNCby S PXW�YXGNHÃÕ�Ö S HFGNPXYXH.CbfgJM[�L\x�xªGNHFPÑCEP¨]^ÄdP^a�ÎaÎaÎµ{^e

ÙQÎE{QÎfP h V S W R GNCvJ _ jLQP�YXGªÎzÎaÎzÎËÎaÎzÎaÎaÎzÎaÎzÎaÎaÎzÎaÎËÎzÎaÎzÎaÎaÎzÎaÎzÎaÎaÎµÙQ{
ÙQÎEÙ B�LNJMGIPXH.GI[\O\PXDKJMH S [MJ+CEOQP ÎzÎaÎzÎËÎaÎzÎaÎaÎzÎaÎzÎaÎaÎzÎaÎËÎzÎaÎzÎaÎaÎzÎaÎzÎaÎaÎµÙ^P

\ JD783?7 ) 7854547ZCEA:FG78H - 7ZI?7 ) CE3?Lg54hWA:78XY7 - > ' I?14H O�i
PQÎ Ó ÕXÖøG R CkjXD.cedXGIH^TUPXGIH.WQCbGúu�GNHFV S DKJ S PXY q GICEVEcedXGIPXCEYXGNP+JMCkj�[�LÛJ+CEOQP ÎzÎaÎaÎzÎaÎzÎaÎaÎµÙ^e

PQÎ Ó Î Ó $ OQPXCEDFCEGIH S PXWauXOQP¨ÈaLQD.GIP×yoGNCbx B S HFcedXWQL\PXWZW\GIVELQYXGIP�GIH q GNCbVEcedXGNP ÎaÎµÙ^e
PQÎ Ó ÎE{ T�_oÖøGIH.CbxªGIPMJMGIVEVbGlcGIDKJMCbxªx S PXW³Y�GIHm$ OQPXCEDFCEGIH S PXW ÎaÎzÎaÎaÎzÎaÎzÎaÎaÎnPQ{
PQÎ Ó ÎEÙ T�_ïJMHFLQ[MJ+CEOQPªu�OQPpo L\dXHFD.cedXGICEPXVECbcedX[ÍGICiJ+GNP RNS H q GNCbVEcedXGNPXCbY�GIPMJ+CfjX[�LNJ+CEOQP Ü Ó

Â
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PQÎE{ bËOQP R GIÖ�J Y�GIH)CbPMu�LQH.CbLQPMJMGIPÇwÇLQDFD.G S P�Y¨r^P+JMGIH.WQH S P�YXyoGNDKJMCbxªx S PXW ÎzÎËÎaÎzÎ Üse
P\Îb{QÎ Ó $ PMu�LQHFCELQPMJ+GawÑLQD.DFG S PXYtS^GNDFOQPXL\P R D.CbWQP�LQV³ÎaÎzÎaÎaÎzÎaÎzÎaÎaÎzÎËÎaÎzÎ Üse
P\Îb{QÎE{ wÑGúJ+dXO8YXGaYXGIH)TUHFGNCbWQP�CbD.x�CEDFced S P�W RIS HÃrtPMJMGIHFW\H S PXY�yoGNDKJ+CExªx S P�W ÎzÎ Üsa

PQÎEÙ u S L\VbCiJ jLNJMDF[ïHFCiJ+GNHFCEGIPgvwQ%GNP+JMHFLQVECiJ jLNJMDFyøGIDKJMCbxªx S PXW S P�YRbËOQH.HFGI[MJ S HFxªGèJMdXO8YXCb[ Î T |
P\ÎbÙQÎ Ó TUHFGNCbWQP�CbD4x S PXY×ÕXÖ S HFDFGNVbGN[MJ+CEOQP ÎaÎzÎaÎzÎËÎaÎzÎaÎaÎzÎaÎzÎaÎaÎzÎËÎaÎzÎ T |
P\ÎbÙQÎE{ Q%GIPMJMHFLQVECvJ jLNJ+D.yoGNDKJMCbxªx S PXW ÎzÎaÎaÎzÎaÎzÎËÎaÎzÎaÎaÎzÎaÎzÎaÎaÎzÎËÎaÎzÎ T�Ó
P\ÎbÙQÎEÙ bËOQHFH.GI[MJ S HFGIP¨yoGNC�YXGNHÃTW_ïJ+H.LQ[MJ+CEOQPÇY�GIHmS^GNDFOQP�LQP R Ö�HFO8Y S [MJ+CEOQP ÎaÎzÎ T Ù

PQÎEÙQÎEÙQÎ Ó Ät[ R GIÖÍJMLQP R x S PXY×Tzy R CbGNP R [ÍOQHFH.GI[MJ S H®ÎzÎaÎzÎaÎaÎzÎËÎaÎzÎ T P
PQÎEÙQÎEÙQÎb{ bËOQHFH.GI[MJ S HÃY�GIH q GNCbVEcedXGNPXCbY�GIPMJ+CfjX[�LNJ+CEOQPXD`u�GNHFV S DKJMGÆÎzÎËÎaÎzÎ T Ü
PQÎEÙQÎEÙQÎbÙ ÂÃGIH`J+G{_ý[ÍOQHFH.GI[MJ S HÊÎzÎaÎaÎzÎaÎzÎËÎaÎzÎaÎaÎzÎaÎzÎaÎaÎzÎËÎaÎzÎ TsT
PQÎEÙQÎEÙQÎkP lUdXLQD.GIPXH.L S xªDFcedXP�CvJ.J+G ÎzÎaÎzÎËÎaÎzÎaÎaÎzÎaÎzÎaÎaÎzÎËÎaÎzÎ TsT

PQÎfP Õ�Cbx S VbLÛJ+CEOQP6ÎaÎaÎzÎaÎzÎaÎaÎaÎaÎaÎzÎaÎzÎaÎaÎzÎaÎzÎËÎaÎzÎaÎaÎzÎaÎzÎaÎaÎzÎËÎaÎzÎ TsT
P\ÎkPQÎ Ó wÑLQD.DFGNP+uXGIH`J+GICEV S PXW ÎaÎaÎzÎaÎzÎaÎaÎzÎaÎzÎËÎaÎzÎaÎaÎzÎaÎzÎaÎaÎzÎËÎaÎzÎ Ts|
P\ÎkPQÎE{ bËCbP�GIxªLNJ+CEDFced�GÃÂÃGIH`J+GNCbV S PXWQGNP ÎaÎaÎzÎaÎzÎËÎaÎzÎaÎaÎzÎaÎzÎaÎaÎzÎËÎaÎzÎ T e
P\ÎkPQÎEÙ Q%GIH.fÐLQVEV S PXY×Ò�OQHFGNP+J R JMHFLQPXD.fÐOQHFxªLNJMCbO\P�ÎzÎËÎaÎzÎaÎaÎzÎaÎzÎaÎaÎzÎËÎaÎzÎ T a
P\ÎkPQÎfP cÅGNH jS ce[ïDFCEcedMJ+CEW S PXWÆd jOQdXGIH.GIHmSÃGIDFO\PXLQP R GIP�ÎaÎzÎaÎaÎzÎaÎzÎaÎaÎzÎËÎaÎzÎ T a
P\ÎkPQÎEÜ ÄtP�ÖXLQDFD S PXWZYXGIH)ÕXCEx S VELNJMCbOQP×LQP×YXCEGaG{_oÖoGNHFCEx�GNPMJ+GIVEVEGIP³ÂÃGIH`J+GNCbV S PXWQGNP |�Ó
P\ÎkPQÎ T SÃGIDFO\PXLQP R ÖXHFO8Y S [MJ+CEOQP S PXYpo CbH.[ S PXWQD%} S GNHFD.cedXPXCiJFJ ÎaÎzÎaÎaÎzÎËÎaÎzÎ | {

~ ��78A ' 3?Lg3 r F )+' I 9 H - 1 ' 3�143�q�7 ) A:B�>?1478I6783?7�3�� ' 545414A:1 ' 36A:A�hWA - 78XY783 i�~
ÜQÎ Ó lUH.ONJ+OQP�ÌelUHFONJMOQPÍÌ�baO\VbVECbD.CbO\PXGIP ÎaÎzÎaÎzÎaÎaÎzÎaÎzÎËÎaÎzÎaÎaÎzÎaÎzÎaÎaÎzÎËÎaÎzÎ |sT

Ü\Î Ó Î Ó ������� esa T^� Ì�S^GNDFOQP�LQP R ÎaÎzÎaÎzÎaÎaÎzÎaÎzÎËÎaÎzÎaÎaÎzÎaÎzÎaÎaÎzÎËÎaÎzÎ |sT
Ü\Î Ó ÎE{ � �FÓ |Q{Q| � Ì�SÃGIDFO\PXLQP R ÎaÎaÎzÎaÎzÎaÎaÎzÎaÎzÎËÎaÎzÎaÎaÎzÎaÎzÎaÎaÎzÎËÎaÎzÎ�e\{

ÜQÎE{ bËGNHFPÍÌ�baGNHFPÍÌ�bËOQVbVECEDFCEOQPXGIP ÎaÎaÎaÎzÎaÎzÎaÎaÎzÎaÎzÎËÎaÎzÎaÎaÎzÎaÎzÎaÎaÎzÎËÎaÎzÎ�e |
Ü\Îb{QÎ Ó ������� esa T^� ÎaÎzÎaÎaÎaÎaÎaÎzÎaÎzÎaÎaÎzÎaÎzÎËÎaÎzÎaÎaÎzÎaÎzÎaÎaÎzÎËÎaÎzÎ�e |
Ü\Îb{QÎE{ � �FÓ |Q{Q| � ÎaÎzÎaÎaÎaÎaÎaÎzÎaÎzÎaÎaÎzÎaÎzÎËÎaÎzÎaÎaÎzÎaÎzÎaÎaÎzÎËÎaÎzÎ�a\{

� ���78A 9 X��7 ]�]
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$ x¼ÈaHFGIP R WQGNyXCbGúJ R _aCEDFcedXGNPÉYXGNH�T�VEGIxªGNP+JMLQHKJMGICEVbced�GIPXÖXdMnoDFCE[ÉGNCbP�GIHFD.GICiJ+D�v�_tGIVEcedXG�Y S HFcedGNCbP�D.GIdXH�_ÊGNCvJMWQGId�GIPXYXGNDØJ+dXGNOQHFGúJ+CEDFcedXGNDØÂÃGIH.DKJ8jL\PXYXPXCED S P�Y�xªLNJ+dXGNxªLNJ+CEDFcedXGtB S HFcedXY�HFCEPXW S PXWD.Oe_aCEGpGICEPXGÆGICEPXdXGNHFWQGNdXGIP�YXG�v^L S DFW\CbGNyXCbW\G×G{_oÖoGNHFCEx�GNPMJ+GIVEVEG¨r^P+JMGIH.D S ced S PXW:WQGI[ÍGIPXP R GICEcedXPXGúJCEDKJ:v S PXY:YXGIH(bËGIH.PXÖXdMnoDFCE[:D.Ok_aCbGË_ÊGNCvJMGIHFGNHÃuXGIHK_tLQPXY�J+GIHzh1GIVEYXGIHaLQPXYXGNHFGNHFDFGNCvJMD%v�j�PXYXGèJ³GICEPXG
SÃGICEdXG^uXOQPÑÄt[MJMCvuoCiJ jLNJMGIPsCEPZS^CEcedMJ S P�W�GICEPXGID�Y�GèJ+L\CbVEVbCEGIH`J+GNHFGIP³ÂÃGNHFD`J jLQPXY�PXCbD.DFGND�YXGIH^ÄtyXV jL S fÐGyøGIC%[ÍOQxªÖXVbC R CEGIH`J+GNHFGIP³Â@CbGNVvJMGICEVbced�GIPXD`nýD`J+GNx�GNP DKJ+LÛJFJ+Î
ÕXO³D.CbP�YÑYXCEGzTUCEcedXfÐGIVEYÍJ+d�GIOQH.CbGNPsYXGIH`u S LQPMJ+GIP�GIVEGI[MJ+H.O�YÍnoPXL\x�CE[ S PXYÑYXGNH`u S L\P+JMGIPXced�HFONÌxªO8YÍnoPXLQxªCb[ËCEP YXGNH6cGIDFced�HFGICEy S P�W�YXGIH!GIVEGIxªGIPMJMLQHFGNP�l�H.O R GNDFD.GÅDFGNdXH�Y�GèJ+L\CbVEVbCEGIH`J S PXY@GIH.fÐOQVEWNÌH.GICEcedXÎÅB�CEG
Cbx�D.OQWQGNPXLQPXPMJ+GNPzÕ�J+LQPXY�LQHFYXxªO8YXGIVEV3YXGNH!TUVEGIxªGIPMJMLQHKJMGICEVbcedXGNPXÖXdMnoDFCE[8voYXGNH RIS HwQ%GICiJ

WQGNV jL S jXWQD`J+GIP�h1OQHFx YXGNHGcÅGID.cedXHFGNCby S PXW YXGNDUÄ S fÐyXL S D
YXGIH
wÇLNJ+GNHFCEG S PXYªYXGIH.GIP¢o GNcedXDFGNVv_aCEHKÌ
[ S PXW\GIPgvøWQGID.LQxªxªGIViJ+GIP q dXGIOQH.CbGNP³VECbGNfÐGIH.PZGNCbPXG)WQGNPXL S G)xªLNJMdXGIxªLNJMCbD.cedXGdcÅGNDFcedXH.GICEy S PXW YXGIHGNVbGNx�GNPMJ+LQH.GIP�lUHFO R GID.DFGNÎ×Ä^VbVEGICEP-YXCbGªÒ�GIÖ�J+OQPXG{_oÖoGNHFCEx�GNPMJ+G³L\x ÕXÖøGICEcedXGIH.HFCEPXWÇÒ�TUl �  ÅLQH.WQG
0 VEGIcúJ+H.OQP,£@O\DFCiJ+HFO\Pp¤mOQVbVECEYXGIH � [\OQPXPMJMGIPªYXCEG�ÂÃOQHFd�GIHFD.LQWQGNP jS yoGNH YXCEGÅÄ S D`J+L S DFcedMJ+GNCbVEcedXGIP³YXGIHD.ced+_tLQcedXGNPDo GNcedXDFGNVv_aCEHF[ S P�W S PXY-LQPXYXGNHFG�ÈaH jO^¥\GIP YXGIDËÕÍJMLQPXYXL\HFYXxªO8YXGIVEVbDËLQP Ô^LQPXY�u�OQPGNVbGNx�GNPMJ+LQH.GIP§¦+¨©¦+ª8Ì�bËOQVEVbCEDFCEOQPXGNP�xªCvJ S PXWQGNdXG S H.GIH�lUH jL R CEDFCEOQP yoGNDKJ jLNJ+CEWQGIP�Î T�CEPXG Â@CbGNV R LQdXVLQP�YXGIH.GIHUG�_oÖøGIHFCExªGIPMJ+GNVbVEGIH jrtyøGIHFÖ�H jS f S P�WQGIP�_ S HFY�GUuXOQHFWQGNPXOQxªxªGIP S PXYªVbCEGIfÐGNHKJMG^yXCEDFd�GIHU[\GNCvÌPXGNHFVEGIC©o CEYXGIH.DFÖXH S ced-O�YXGNHÊ[\O\PXPMJ+GªCbP YXL\D�J+dXGNOQHFGúJ+CEDFcedXG�ÈaGIy jL S YXG jS yøGIH�YXGNP Ä S fÐyXL S YXGIHwÑLÛJ+GIH.CbG S PXY×YXGNHFGIPpo9GIcedXD.GIVi_aCbH.[ S PXWQGIP CEPX[\O\HFÖøOQHFCEGIH`JÃ_tGIH.YXGIP�Î

Ó
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ÕXced�OQPÑGICEP jr^yoGNHFWQLQP�W RIS [\OQxªÖXVEG�_oGIH.GIPsÈaGIyXCEVEYXGIP³_aCEG Ô^LQYXHFO\PXGIPgv!WQGNx jLs¥³YXGNx¼Õ�J+LQPÍÌ
YXLQHFY�x�O8YXGNVbV�L S fÐWQGNyXL S J�L S DzYXGIP�GNVbGNxªGIPMJ+LQH.GIP¬u S LQH.[ïD S PXYÉÈzV S OQPXGNP � l�LQHKJMOQPXGNP � v S PXYYXGIH.GIPKo GNcedXDFGNVv_aCEHF[ S PXW\GIP S PMJ+GNHFGNCbPXL\PXYXGIH�vpDKJ+GNVbViJ6YXCEGsJMdXGIO\HFGèJMCbD.cedXGcÅGID.cedXHFGNCby S PXW6u�O\HWQH jO^¥\GIHFGÇÕXcedM_aCbGNHFCEWQ[\GNCvJMGIP�LQVEDÆYXCEG�cÅGId�LQPXYXV S PXW YXGNH u�OQP YXGNHÆDKJ+L\HF[\GNP®o GNcedXDFGNVv_aCEHF[ S PXWyoGNDFcedXH.CbGNyoGNPXGIPZ$ PMJMGIHFL\[+JMCbO\P¨YXGNHFGNPRbËOQPXD`J+CiJ S GNPMJ+GIP�Î`$ PXD.yoGNDFOQP�YXGIH.GzyøGIC�Y�GIH
cÅGNDFcedXH.GICEy S PXWYXGIH¢o GNcedXDFGNVv_aCEHF[ S P�WQGIP yøGICmWQH jO^¥QGNHFGIP Äty�DKJ jL\PXYXGIPNvÊYXGIP _ÊGNCbced�GIP lUHFO R GID.DFGNPgv�DKJ jO^¥NJ¨YXCEG
q dXGIOQH.CbGaL S f!GIH.dXGIy�VbCEcedXG Õ�ced+_aCEGIH.CbW\[\GICiJ+GNPXÎ
TUCEP�P�O�ced�[ÍOQxªÖXVbC R CEGIH`J+GNHFGID�rtxªfÐGIVEYªDKJMGIVEVvJÃYXGNxªWQGIx¨jL^¥ËYXCEGÅÕXcedM_tGIHFCEOQPXGNPXÖXdMnoDFCE[³YXL\H%vÍ_tObaO\VbVECbD.CbO\PXGIP D.ced+_tGIH.GIH¯bËGIH.PXG�YXLQD±°Ëy�²èGI[MJpYXGNH@rtPMJMGIHFD S ced S PXWQGNP6D.CbP�YXÎ�B�CEG³wÑONJMCvu�LNJMCbO\PdXCbGNHFf jS HÃCEDKJ)uoCbGNVbf jLQViJ+CEW^v%yXL\DFCEGIHFGNPXY³²èGNYXO�ced×L S f�YXGIH)Ä^PXPXLQdXxªGUv!xªCiJzYXGIH.LQHKJMCbWQGNPDbËOQVEVbCEDFCEOQPXGNP

wÑLNJ+GNHFCEGpdXOQdXGNH�T�P�GIHFW\CbGNYXCbcedMJMG¨y R _aÎmdXOQdXGNH q GNxªÖoGNHFLNJ S H RIS GIH R G S WQGIP�Î ÕXO�_ jS HFY�GÆYXCbGNDGICEPXGIH.DFGICiJ+D�S jS ce[8D.cedXV jS DFD.G�L S fýL\DKJ+H.OQÖXdMnoDFCE[�LQVbCEDFced�G S PXY�[\OQD.xªOQVbO\WQCbD.cedXG q d�GIOQH.CbGNP RIS VELQD.DFGIPNv
_aCbGÆYXL\D dXG S J+CEWQG ÂÃGIH.DKJ jLQPXYXPXCED�YXGND@ÄtPXfÐL\PXWQD@YXGND@rtP�CvuXGIHFD S xªDªO�YXGNH@YXLQDÃÂÃGIHFd�LQVvJMGIPÇuXOQP]tG S J+HFO\PXGIPXD`J+GNHFPXGNPXÎ ÄtPXYXGNHFGNHFDFGNCvJMDªyoGNH jS dXH`JpYXCEGID@GNyoGNPXDFO³JMGICEVbced�GIPXÖXdMnoDFCE[�LQVECbD.cedXGÑh1HFLQW\GIPgv
CbPXD.OQfÐGIH.PZÈaCiJFJ+GNHFH.GIcedXP S PXW\GIP³f jS H
YXCbGmu S LQPMJMGIPXcedXH.OQxªO�Y�nýP�LQxªCb[ªGICEPXGNPZPXG S GIP³Q S DKJMLQPXYªYXGNHwÑLNJ+GNHFCEGËyoGNC�YXCEGIDFGNPÇTUPXGNHFWQCEGIYXCEcedMJ+GNPZu�OQH.dXGIH.DFLQW\GIPgv�YXGNHmCbP×ÕXcedM_ÊGNHFCEOQPXGNPX[\OQVEVECbD.CbOQP�GIP S PMJ+GNHrtxªDKJ jLQPXYXGNPÇGIH.HFGNCbcedMJt_tGIH.YXGIP¨[ jOQPXPMJ+GNÎ

$ P Y�GIHauXOQHFVECEGIWQGNPXYXGIP Ä^yXdXLQPXY�V S P�W¨_aCbH.Y P S P YXCEGÇlUHFO8Y S [MJMCbOQP9G�_ïJ+H.GIx [ S H R VEGIy�CbWQGNHq GNCbVEcedXGIP � SÃGID.OQPXLQP R GIP � DFOk_ÊO\dXVÅCEP ÔtLQYXH.OQPÍÌkÔtLQYXH.OQP�x�LQVbD L S ced CbPÉ[\OQxªÖXVEG�_oGIH.GIP§baGNHFPÍÌ
baGNHFPÍÌ�bËOQVbVECEDFCEOQPXGIP S PMJ+GIH.D S cedMJ:vo_ÊO\yoGNC�o9GIH`J@L S f GICEPXGNPÑDKnoDKJMGIxªLNJMCbD.cedXGIP�ÂÃGIH.WQVEGICEcedÑWQGIVEGIWÛJ_aCbH.YXÎÅB�CEGIDý_aCEHFYªCbP�DFyøGIDFO\PXYXGIH.G)Y S HFced�YXCEGm[\OQPMJMHFOQVEVbCEGIH`J+G ÂÃGIH jLQPXYXGNH S P�WaY�GIH ÈaH jO^¥\GÅYXGID
[ÍOQViÌVbCEYXCEGIHFGNPXYXGNP×] S [ïVbG S DKÌk] S [ïVEG S D`ÌeÕÍnoD`J+GIxªDÃY S H.cedXWQGIf jS dXHKJ:v8_tGIVEcedXG�LQP³Ô^LQPXY�Y�GIH´Q%GNPMJ+HFL\VbCiJ jLNJ
YXGIDÃÕÍJ+Os¥QGID)L S D.WQGè_ jL\dXVvJ)_tGIH.YXGIPÑ[�LQP�PXÎ
B�CEGUÕÍJ+H S [MJ S H.CbGNH S PXW^YXGIH�B�CEDFD.GIHKJMLNJ+CEOQPayoGNfÐOQVEWNJ�YXCEG�yøGè_ jL\dXHKJMG�TUCEP+JMGICEV S PXWtCEP)uoCEGIH�WQH jO^¥QGèÌHFG(bËLQÖXCiJ+GIVEÎ)]tLQced×YXCEGID.GIH)TUCbPXVEGICiJ S PXW³D.OQVbVEGIP RIS P jLQcedXD`J@YXCEG q dXGIO\HFCEGIP S PXY¨wÇO�YXGNVbViu�O\HFDKJMGIViÌV S P�WQGIP�d�CbPXD.CbcedMJMVbCEced YXGIHzHFGIVEGèu�LQPMJMGIP ÖXdMnoDFCE[�LQVbCEDFced�GIP ÈzGNyXCEGèJ+GZGIH.V jL S J+GIH`J S P�YÉYXCEG³Ä^HFyøGICiJCbPÑY�GIPZbËOQPMJ+G{_ïJ�YXGNHtG�_oÖøGIH.CbxªGIPMJMGIVEVbGNP-Ä^[MJ+CiuýCiJ jLÛJ+GIPsGNCbP�WQGIOQH.YXPXGúJt_tGIHFY�GIPXÎzÄtPXD.cedXVbCEG�¥\GIPXY

_aCbH.YÑYXLQDÃTW_ýÖøGIH.CbxªGNP+J�CbP¨WQGIyøONJ+GNPXGIHµb jS H R GzyøGID.cedXHFCEGIyøGIP�ÎaTUCEPZ_tGICiJ+GIH.GID2bËLQÖ�CvJMGIV�yoGNdXLQPÍÌ
YXGIViJzYXCbGawÑGúJ+dXO8YXCE[�YXGIH)Ä^PXLQVinýD.G�v�CEPXDFyøGID.OQPXYXGNHFG Y�CbG q GICEVbcedXGNPXCEYXGIPMJ+CfjX[�LNJMCbOQPNv YXCEG�bËOQH.HFGN[+Ì
J S H.GIP S PXY YXCEG�ÕXCEx S VbLNJMCbO\PXÎ ÕXcedXVECbGU¥QVbCEced fÐOQVbW\GIP�YXCEG�TUHFW\GIyXPXCEDFD.GpYXGIHlSÃGID.OQPXLQP R LQPXL\VvnoDFGUv
WQGIOQH.YXPXGúJP�LQcedzY�GIPmu�GIH.DFcedXCEGIY�GIPXGNP�bËOQVEVECbD.CbOQP�DFDKnoD`J+GIxªGNP S PXYaYXGIH%yøGèJMHFLQcedMJ+GúJ+GNPlS^GNDFOQP�LQP R vDFOk_aCbGaDFced�VbCEG�¥QVECEcedÑYXCEG±Q S D.LQxªxªGIPXfÐLQD.D S P�W³YXGNHµSÃGID S ViJ+LNJMGIÎ
Ô^CbPXD.CbcedMJMVbCEced Y�GIH�høO\HFx YXGNH³Äty�dXLQPXYXV S PXW D.GICÃLQVED³LQyXD.cedXVECbGU¥QGIPXY�G�cÅGIxªGIH.[ S PXW PXO8cedGIHK_ jL\dXPMJ�vØY�L^¥³YXCEGaH S dXxªH.GICEcedXGpS^GNfÐOQHFx®Y�GIHÃYXG S JMDFcedXGNP�°aH`J+dXO\WQHFLQÖ�dXCbGaL S f�ÈzH S PXYÑY�GIHFGNP

R GICiJ+VECEcedXGIH�] jLQd�GmPXCbcedMJ^xªGIdXH
CEPX[ÍOQHFÖøOQHFCEGIH`JU_ S HFYXGUv1DFOk_aCbG)YXLs¥�YXCbGmCEPªYXGIH
Ô^O�ced�GIPXGNHFWQCEGIÖXdMnïÌDFCE[-VEGICEYXGNHzD.GIdXH)_ÊGNCvJ.u�GIH.yXHFGNCvJMGèJMGIP ÄtPXW\VbCEDFxªGIP×_ÊO¨CbxªxªGIHzx jO\WQVbCEcedgv�DFGIVEyXD`JÆyøGICUCbx¿B�G S JFÌ
DFcedXGNP¨xªCiJFJ+VEGIH`_ÊGNCbVEGaDFGIViJ+GNP¨W\GIyXH.L S cedMJ+GNP¨Ä^PXLQVEOQWQL^v S xªDFcedXH.CbGNyoGNPÇO8YXGIHÅP S HmCEP¶bËVbLQxªxªGIH.P
LQPXWQGNWQGIyøGIP�_ S HFY�GIPXÎ



B�L CbP YXGNH u�OQH.VbCEGIW\GIPXYXGNP Õ�J S YXCEG DFOk_tOQdXVÊÔ^LQYXHFO\PÍÌeÔ^LQYXHFO\P�x LQVED�L S ced�bËGIH.PÍÌ�bËGIH.PÍÌ
o9GIcedXD.GIVi_aCbH.[ S PXWQGNP yøGId�LQPXYXGNVvJ×_ÊGNHFYXGNPgvªDFOQVEVEGIP�P S P RIS P jLQcedXDKJÉYXCEG:CEP YXCbGNDFGNx Q S DFLQxÊÌ
xªGIP�dXLQPXWZHFGIVEGèu�LQPMJMGIPÇwÇO�YXGNVbVEG S PXY�ÂÃOQHFD`J+GNVbV S PXWQGNP¨CEP×T�H.CbP�PXGIH S PXW³W\GIH S fÐGIP�_ÊGNHFYXGNPXÎ^B�CEGB�LQH.DKJMGIVEV S P�W×yøGID.cedXH+jL\PX[MJ³D.Cbced CEPsYXCEGIDFGNx·SÃLQdXxªGIPsD.GIVEyXDKJ.u�GIH.DKJïjLQPXYXVECbcedÉL S fUGICEPXGp} S LQVECvJMLNÌJMCvuXG ÕXcedXCEVEYXGIH S PXW^v!LQPXD.OQPXDKJMGIP¨DFGIC�L S f�YXCEGaYXCbGNDFyøG R jS WQVECbcedXG Ò!CiJ+GNHFLNJ S H �%¸ lØGNHF[Ee T v�S�jS ce[�a T v
o9OQPXW�a^Ps¹ � u�GNHK_aCEGIDFGNPXÎ
]tLQced¨GICEPXGIHµSÃGI[�LQÖXCiJ S VELNJMCbOQP×YXGNH^lUd jLQP�OQxªGIPXOQVEOQWQCEGmu�OQP¨ÔtLQYXH.OQPÍÌkÔtLQYXH.OQPÍÌ�baO\VbVECbD.CbO\PXGIP_aCEHFY L S fËYXL\DÆÈzGNyXCbGúJ YXGNHÆÕXcedM_ÊGNHFCEOQPXGIP�ÖXdMnýD.Cb[ GICEPXWQGNWQLQPXW\GIPXÎ�ÕXcedXVECbGU¥QVECbced _ÊGNHFYXGNP Y�CbG

wÑOÛJ+Ciu�LÛJ+CEOQP S PXY6YXLQD³Q%CbGNVÃY�GIHauXOQHFVECEGIWQGNPXYXGIP Ä^HFyøGICiJ9jS yøGIH�YXCEGÇlUHFO8Y S [MJMCbOQP-u�OQP�SÃGID.ONÌ
PXL\P RIRNS DKJïjLQPXYXGNPÑCbP×lUHFONJMOQPÍÌkl�H.ONJ+O\P�x S PXYtbaGNHFPÍÌ�bËGIHFP�Ì�bËOQVEVbCEDFCEOQPXGNP¨P�jL\dXGIH)GIH.V jL S J+GNHKJ+Î

Ù
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B�L\DzWQGNWQGIPM_ jLQH`J+CEWQGaÂÃGNHFD`J jLQPXY�PXCbD YXGIHaf S PXYXL\x�GNPMJ+LQVEGIPDo9GIcedXD.GIVi_aCbH.[ S PXWQGNP R _aCbD.cedXGIPYXGIP6yoGN[�L\PXPMJ+GIP GIVEGIxªGNP+JMLQHFGNP�cÅL S DKJ+GNCbP�GIP9Y�GIHªwÑLNJMGIHFCEG×CbD`JÇCEx � J+LQP�YXLQHFY X O8YXGIVEV � ÕXw �
YXGIH q GICEVbcedXGNPXÖXdMnoDFCE[ÇWQGNDFLQxªxªGIViJ+Î
B�CEGZD.GIcedXD yXCbD.dXGIHzyoGN[�LQPXPMJ+GNP®u S LQHF[ïD)_ÊGNHFYXGNP LQPXLQVEOQW×YXGIP�Ò�GNÖÍJ+OQP�GIP�CEPÉYXH.GICUh1LQxªCvÌVbCEGIP � q LQyXÎÅ{QÎ ÓU� GNCbPXW\GèJ+GNCbViJ�v�_ÊOQyøGICmY�CbGph1LQHFy�VbLQY S PXW-GICEPXGID�u S LQHF[ïDªCEx rtPMJ+GNHFD.cedXCbGNY RIS HGIVEGI[MJ+H.CbD.cedXGIP-Ò�LQY S PXW³YXHFGNC�o9GIH`J+G � R ÎfcÅÎ�H.ONJ�v!WQH jS P S PXYsy�VbL S � LQPXP�GIdXxªGIPs[�LQP�Pgv S P�YÑYXCEG

RIS WQGNd jOQH.CbWQGNPÉÄ^P+JMCvJMGICEVbced�GIP WQVEGICEcedXG�wÑLQDFD.G S P�Y:ÕXÖ�CbPgv�YXO8ced:[ÍOQxªÖXVbGNxªGIPMJ jLQH.G�h1LQHFy�x S PXYGIVEGI[MJ+H.CbD.cedXG³Ò�LQY S PXW¨yøGID.CvJ R GNPXÎ¶Q S YXGIx�J+HFL\WQGIP YXCEG�ÈzV S OQP�GIP-LQVbDËYXCEG�Ä S DKJ+L S DFcedMJ+GNCbVEcedXGNPYXGIH�D`J+LQH.[\GIPEo9GIcedXD.GIVi_aCbH.[ S PXW^v�Cbx rtPMJ+GNHFDFced�CbGNY RIS x lUdXONJMOQP YXGIHÊGNVbGN[MJ+HFO\x�L\WQPXGèJMCbD.cedXGIP
o GNcedXDFGNVv_aCEHF[ S PXWsvÅDFGNVbyXD`JZhøL\HFyXVELQY S P�W^v
DFOpYXL^¥pYXL\D�DKJ+L\HF[\G¯cÅO\DFOQPXfÐGNVbY-ÕXGNVbyXD`J _ÊGNcedXDFGNVv_aCEHKÌ
[ S PXWQGIP R GICEWNJ+Î#B�CbGRcÅCEPXY S PXWÉYXGIHZLQVbD³GIVEGIxªGIPMJ+L\H�LQPXWQGNPXOQxªxªGIPXGNPKu S LQHF[ïD RNS ÔtL\YXHFONÌPXGIPsY S HFcedÑYXCEGlbËOQÖXÖ�V S P�W³YXGNHÊh1LQHFyXVELQY S PXW³xªCiJFJ+GNVbDtYXGIH^ÈzV S OQPXGNPZ_aCEHFYÑCExÆS^LQd�x�GNPÑYXGNH
Ç S LQPMJ+GNP B dXH.OQxªO I noPXL\x�CE[ � u(¤mB � yøGIDFced�HFCEGIyøGIPXÎ

h1GIH.xªCbOQP�GIP cÅO\DFOQPXGNP
u S L\HF[ïD Ò�GIÖÍJMOQPXGIP GNVbGN[MJ+HFO\DFcedM_ÊL\ced D`J+LQH.[
S Ö � S � TUVEGI[MJ+H.OQP � ¦ �
YXOk_aP � Y � ¦.Ìe]^G S JMHFCEPXO �ÉÈ�ÊË� lUdXONJ+O\P �ÍÌ6�
cedXL\HFx � c � wZnXOQP �ÍÎG� eªÈzV S OQPXGNP �ÍÏ@�
D`J+H.LQPXWQG � D � Î Ìk]tG S J+H.CbPXO �MÈ�Ð8�
J+H S J+d � J � q L S OQP �ÒÑ©� ÓÕÔ¯ÖK×�Ø � Ì�cÅOQDFO\P
yøGIL S J n � y � Ñ Ìe]^G S JMHFCEPXO �MÈ�Ùs�

q LQyøGIVEVEG�{QÎ Ó Ï q LQyøGIVEVbG�YXGNHÊyXCEDFdXGNH�yoGN[�LQPXPMJ+GNP-h1GNHFxªCbO\PXGIP WQGNOQHFYXP�GèJªCEP YXHFGNCÚu S LQH.[�x S PXYÒ!GNÖÍJ+O\PXfÐLQxªCbVECEGIP�D.Oe_aCEGtY�GIH�T�CEcedïyoO\DFOQPXGNPÆYXGIH�GIVEGI[MJMHFOQD.ced+_tLQcedXGNP¯x S PXYZDKJMLQHF[ÍGIP±o9GIcedXD.GIViÌ
_aCbH.[ S PXWQÎ

B�CEGªP S HzCEP:fÐL\HFyXPXG S J+H.LQVEGIPYQ S DKJ jL\PXYXGIP:L S fgJMHFGèJMGIPXY�GIP�Ô^LQYXHFO\PXGIP-[ jOQPXPXGNP�YXGIxªWQGNx jL^¥L S D GNCbPXGNxÛu S LQH.[MÌeÄtPMJMCk} S LQH.[MÌelØL\LQH �ÉÜ Ü�� vXYXGNPªwÑGID.OQPXGIPNv�O�YXGNH L S DØGICEPXGIxÝu S LQHF[MÌ q HFCEÖXVEGèJ.J�ÉÜ�Ü�Ü+� vïYXGNP�cLQHKnXOQPXGIPNv�yøGID`J+GId�GIPXÎÅB�CEGoÂ@CbGNV R LQdXV3yøGIOQyXL\ced+JMGèJMGIH�ÔtLQY�HFOQPXGNPzH.CbGNf S HFD.ÖXH jS P�WQVbCEcedYXCbGzh1HFLQWQGËPXL\cedÑGIVEGIxªGIPMJMLQHFGNHFGIP�cL S DKJMGICEPXGIPsd�GIHKuXOQH S PXYÇWQL\yÇYXGNPÑÄtPXD`J+O^¥ RIS HÃTUPMJ _aCbce[MÌV S P�W-Y�GID¯u S LQHF[ïxªO8YXGIVEVbD�vtYXL\D�x�CiJ×OQyXCEWQGNPbËOQxzyXCEPXLNJ+CEOQPXGNP6Y�CbGpyøGIOQyXL\ced+JMGèJMGIP9wÇGIDFO\P�x
S PXYtcÅLQHKnXOQPXfÐLQxªCEVbCEGIP¨CbP×PXLNJXjS HFVECEcedXGIHGo GNCbD.GzGNHF[ïV�jLQHFGNP¨[ÍOQPXPMJ+GNÎ
B�LQDmO\fgJaCbP×YXGIH)h1OQH.x
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Ù
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YXL\HFWQGNDKJ+GNVbViJ+G�l�ONJ+GNPMJ+CELQV R _aCbD.cedXGIP R _tGICåu S LQHF[ïDÅVEGIWNJÊGICEPXG�_tGICiJ+GNHFG¢cÅGNDFOQPXY�GIHFd�GICiJaYXGIH�DKJ+L\HKÌ
[ÍGIPo9GIced�DFGIVi_aCEHF[ S PXW OsìoGNPXÎµB�GNHÆGIHFD`J+G q GIHFx¯vzYXGIx ¤mO S VbO\x yXÖøONJ+GNPMJ+CELQV�jLQdXPXVECEcedgv@yøGèÌ
D`J+CEx�x)JÆYXCEG�o9GIced�DFGIVi_aCEHF[ S PXW yøGICU[ïVbGNCbPXGNP�Äty�DKJ8jL\PXYXGIPNv�_ÊO¨YXCEGíu S LQH.[8DaL S fÈzH S PXY-YXGIHLQy�DKJ+L\PXYXDFL\yXd jLQPXW\CbWQGNPÉD`J+LQH.[\GIPîbËOQÖXÖXV S PXWQD.[\OQP�DKJ+L\P+JMG ã@ä

CEP:YXCEGªLQDKnoxªÖÍJMONJ+CEDFcedXGZh1HFGICEdXGNCvJ
jS yøGIH.WQGId�GIPgvU_ jLQdXHFGNPXY YXGIH R _ÊGNCvJMG q GIH.x yøGICÅWQH jO^¥QGNHFGIP Ä^yXDKJ jLQPXYXGNP6Y�OQxªCbPXCEGIH`J S PXY YXGIPTUCEPXDFcedXV S ¥pYXGNH2u S LQHF[ïD^CbPÑÔ^LQYXH.OQPXGIP � GIP�WQVbÎ�ï�ð�ñsò?ñ?ó%ôtó%ñ?õ � yøGè_aCEHF[MJ�vØDFO�YXLs¥³YXCEGID.G@PXCEced+J
CEDFOQVECEGIHKJ@yoGNOQyXLQcedMJMGèJÊ_tGIH.YXGIPs[ jOQPXP�GIPXÎËTUCbP�G TUPMJ+fÐGIH.P S PXW�YXGNHdu S LQH.[ïD�u�O\PXGICEPXLQPXY�GIHÊf jS d�HKJD`J+LNJ.J+YXGNDFDFGNP RNS H�GIP�GIHFW\GèJ+CEDFced W jS P�DKJ+CEWQGNHFGIP TUH R G S W S PXW GICEPXGIDpu S L\HF[MÌeÄ^P+JMCk} S L\HF[MÌel�LQLQHFGND%vLQVEVEWQGIxªGICEP RNS HUh1HFLQWQxªGNP+JMLNJ+CEOQP�CbP�ÔtL\YXHFOQP�GIP S PXY³D.OQxªCvJ q GICEVbced�GIPXÖXH.O�Y S [MJ+CEOQPXÎÃB�CbGND%_ S HKÌYXGaCEPR¦+¨W¦+ª3Ì�bËOQVEVbCEDFCEOQPXGNP¨GNCbPXY�H S ce[ïDKuXOQVEVØLQPpÔtL\PXY¨Y�GIH)DFOQW\GIPXLQP�P+JMGIPRö3GèJ+D)yøGIOQy�LQcedMJ+GèJMÎ
ÈzVEGICEced R GICiJ+CEW d�LNJsYXCEGID.Gsh1OQHFx YXGNH±o9GIcedXD.GIVi_aCbH.[ S PXW RNS H�h1OQVEWQG�v�Y�L^¥�YXCEGDu S LQPMJMGIPÍÌcedXH.OQxªO�Y�nýP�LQxªCb[ZP S HCEx¿S^GNWQCbxªG^[8VEGICEPXGNHÅÄtyXD`J jLQP�YXGÊy R _aÎoWQH.O^¥QGNH�$ xªÖ S VED jS yoGNHKJ+H jLQWQGUv�YXGIPdXL\HKJ+GNPÇlUHFO R GID.DFGNPgvØÖøGIH`J S H.yXLNJ+Ciu-V jOQDFyXL\HÃCEDKJ:vX_ jLQdXHFGNPXYÑCEx h1LQVEVbGËWQH jO^¥QGIH.GIH)Äty�DKJ jL\PXYXG y R _aÎ[ïVEGICEPXGIH�$ xªÖ S VED jS yøGIH`J+H jL\WQG�vUYXGNPp_tGICEcedXGIP:lUHFO R GIDFD.GIPgv�YXCEGdo GNcedXDFGNVv_aCEHF[ S P�WsPXCbcedMJZxªCvJ.J+GNVbDD`J jOQH S PXWQD`J+dXGNOQHFGúJ+CEDFcedXGNHÊÄtPXD jLNJ R GzyøGId�LQPXYXGNVvJ)_tGIHFY�GIPÑ[�LQPXP�Î
ÔtLQY�HFOQPÍÌkÔtLQY�HFOQPÍÌÉo GNcedXDFGNVv_aCEHF[ S P�WQGIP-yoGNYXCEPXWQGIPÇL S f ÈaH S P�YÑYXGID^ÔtLQY�HFOQPXL S fÐyXL S D^L S DxªGId�HFGIH.GIPtu S LQHF[ïD RNS D jLÛJ R VECEced¨YXCEGÊÒ jOQD S PXW�GICEPXGNDØÂ�CEGIViJ+GICEVEcedXGIPXÖ�HFOQyXVEGIxªD.ÎdQ S YXGNxµD.CbPXYÆY�CbGCEPXYXCiuoCbY S GIVEVbGNP³$ xªÖ S VEDKJMHFLQP�DFfÐGIH.DUCbP@D.OQVEcedXGIP2o9GIcedXD.GIVi_aCbH.[ S PXWQPXGNP jS yøGIHK_aCEGIW\GIPXYª[ïVbGNCbP�ÎÅB�LQDlUHFO\yXVbGNx¿ÖXH jL\DFGIPMJMCbGNHKJÆD.Cbced:CbP-ÄtP�LQVbO\WQCbG RIS HaxªLNJMdXGIxªLNJMCbD.ced�CEx·S^L\dXxªGIPÉY�GIH Ç S LQPMJMGIPÍÌ7 VEGI[MJ+H.O I noPXL\x�CE[ � uËTUB � G{_oLQ[MJ�yøGID.cedXHFGNCbyXy�LQHFGNPDo GNcedXDFGNVv_aCEHF[ S PXWsGNCbP�GID TUVEGI[MJ+H.OQPXDaxªCvJYXGNx ÄØJMOQxª[\GNHFPgvÅ_³jLQdXH.GIPXYYo9GIced�DFGIVi_aCEHF[ S PXWQGNP R _aCbD.cedXGIP ÄØJ+O\x�GNP P S H³D.GIdXHZDFcedM_aCbGNHFCEWLQP�LQVvnïJMCbD.ced RIS WQHFGNCbfÐGNP¨D.CbP�YXÎ
B�CbG�lUd�jL\PXOQxªGIPXO\VbOQW\CbGËYXGNHmÔtLQYXH.OQPÍÌkÔtLQYXH.OQPÍÌ�S^GNLQ[MJ+CEOQPXGIPpCEDKJaLQP�YXGIH.GIHFD.GICiJ+DÃHFGNVbLNJMCvusW S JyøGI[�LQPXPMJMÎ×Õ�CbG�[ojOQPXP�GIPÉCEP GIVELQDKJMCbD.cedXG S PXY CbPXGNVbL\DKJ+CEDFced�G³lUHFO R GID.DFG S PMJ+GIH.DFcedXCEGIY�GIPÇ_tGIHFY�GIPgv

YXGNHFGNP³ÂÃGIHFd jLQVvJMPXCED�u�O\PsYXGIHÃTUPXGIH.WQCbGl÷ ø CEx¼Õ�ced+_tGIH.Ö S PX[MJMDKnoDKJMGIx YXGIH`bËOQVbVECEDFCEOQPXDFÖ�LQHKJMPXGIH
LQy�d jLQPXWQCEWsCEDKJ+Î TUHFD`J+GNHFGÆVEL S fÐGIP O\dXPXG�TUPXGNHFWQCEGèuXGIHFV S D`JÑYXGNH@ÔtL\YXHFOQP�GIP LQygvmVEGèJ R JMGIHFG S P+JMGIH
RNS x q GICEVtGNHFdXGNyXVECbcedXGNx¯v CEP YXCbG q GNCbVEcedXGNPXÖXHFO8Y S [MJMCbOQP�ùXCEG�¥QGNPXYXGNx TUPXGIH.WQCEG S xªDFLÛJ R Î¿cGIC
YXGNPZf jS H
YXCbGNDFGÃÄtH.yoGNCvJ^HFGNVbGúu�LQPMJ+GIP�dXOQd�GIP�T�P�GIHFW\CbGNPau�O\PZÜUÈaGèÂÛúû÷ øYú Ó |\|�ÈaGèÂ CEDKJ:vQ_aCbG
CEP ÄtyXy�Î{QÎ Ó YXLQH.WQGID`J+GNVbViJ�v)YXGNHÃJ+OÛJ+LQVEG�lUHFONJMOQPÍÌkl�H.ONJ+O\PÍÌüo CEHF[ S PXW\D%} S GIH.DFcedXP�CvJ.JÇL\PXP jLQdXGNHFPXY[ÍOQPXDKJMLQPMJ@yøGICwý�þÍÿüþ������ PQ|Ux y�Î

$ P�YXGNx�D.GIVEyoGNP TUPXGIH.WQCbGNyoGNHFGNCbced CEDKJ RIS YXGNx YXGIHzCbPXGNVbL\DKJ+CEDFced�GÆl�H.O R GU¥ÇYXGNHÃ_tGICiJ+WQGNdXGIP�YYXO\x�CEPXCEGIH.GIPXYXG³S^GNLQ[MJ+CEOQPXD`J nýÖ:xªCvJ³ý��	� Ê �
��ÙQ|Uxzygvý_ÊO\yoGNC
x�L\P:YXCEGID.GIPp_aCbGNYXGIH S x¿CbP YXCEfgÌ
fÐH.LQ[MJ+Ciu�G S PXY PXCEcedMJFÌkYXCkìøHFL\[+JMCvuXGªB�CbD.DFO R CbLNJMCbO\PXGIP S PMJ+GNHKJMGICEVvJMÎ�TUCEPXG�CEPXGIVELQDKJMCbD.cedXG�vUYXCfìøHFLQ[MJ+CiÌuXGRSÃGILQ[MJMCbOQP f jS dXH`J RIS HªÄ^PXHFGNW S PXW-YXGIDªÔ^LQYXHFO\PXD S PMJ+GIHªP S HªWQGNHFCEPXWQGIx T�P�GIHFW\CbGúu�GIH.V S DKJ�v_ jLQd�HFGIP�Y:GNCbP-PXCEced+J.ÌeYXCfìøHFLQ[MJ+Ciu�GNHzÕ�J+O^¥^vØYXGID.DFGIP:ÄtPMJ+GNCbV
L\x CEPXGIVELQD`J+CEDFcedXGNPRo CbH.[ S PXWQD�} S GIHKÌD.cedXPXCiJFJ cILQÎ�aQ|�� yoGúJ+H jLQWNJ�v RIS yoGúJ+H jL\ced+JMVbCEcedXGNx¼TUPXGNHFWQCEG S x�D.LNJ R f jS dXH`J+Î
TUCbPXG-CEPXGIVELQDKJMCbD.cedXG�] S [ïVbGNOQPÍÌe] S [ïVbGNOQPÍÌ�baO\VbVECbD.CbO\P�V jLs¥NJ:DFCEced _tGICiJ+GIH¨xªCvJ.J+GIVED×YXGIH q GICEVvÌcedXGNPXÖXH.O�Y S [+JMCbO\P6cedXL\HFLQ[MJ+GNHFCEDFCEGIH.GIPgv
_ÊGNVbced�G u�OQPÇuXGIHFD.cedXCEGIYXGNPXGIP G{_oÖoGNHFCEx�GNPMJ+GIVEVEGIP ÈzH S ÖÍÌÖøGIP �%¸ q dXO ç |s| vÅl�GIHF[Ee T ¹ � u�GIH.xªGIDFD.GIP S PXY6Ö�LQHFLQxªGúJ+HFCEDFCEGIH`Jª_ S HFYXGNÎ B�GIH�ÈaHFOs¥NJ+GNCbV�YXGIHÖXH.O�Y SXR CEGIH`J+GIP q GNCbVEcedXGIP D.CbP�Y�dXCEGIHFyøGICfv!_aCEG�LQPÉÔ^LQPXY×uXOQPÉÄ^yXyXÎU{QÎE{ÇGNHFDFCEcedMJ+VECbcedNvml�CEOQPXGNPgv
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ÄtyXyXCEVEY S PXW {QÎ Ó Ï q ONJ+LQVEGIH S PXY GIVELQD`J+CEDFcedXGNH¢o CEHF[ S P�WQD%} S GNHFDFced�PXCvJ.JÑCEP��ÍÌ�SÃGILQ[MJ+CEOQPXGNP LQVEDh S PX[MJ+CEOQP¨Y�GIH)ÕÍJ+H.LQdXVEGIPXGNHFWQCEGIÎ

ÄtyXyXCEVEY S PXW {\Îb{QÏ wÑCiJFJMVbGNHFG-w S ViJ+CEÖXVEC R CvJ jLNJ WQGNVbL\YXGIPXGNPXGIH q GNCbVEcedXGNP�CbP��\Ì�baO\VbVECbD.CbO\PXGIP LQVED
h S PX[MJ+CEOQP¨Y�GIDµu S LQYXHFLÛJ+GID)YXGNH)ÕXcedM_ÊGNHFÖ S P�[+JMDFGNPXGIH.WQCbGNÎ

LQPXDFO\PXDKJMGIPtbaL\OQPXGIPNv�lUHFONJMOQPXGIP×DFOk_aCEGËyXLQHKnXOQPXCEDFcedXG S PXYpxªGID.OQPXCEDFcedXG±S^GNDFOQP�LQP RIRNS DKJ jLQPXYXGNÎB�L�CbPªYXGNHGS^GNWQGIVXW\GIVELQYXGIP�G q GNCbVEcedXGIPZWQGIxªGNDFDFGNPa_tGIH.YXGIPgvQ_aCEHFY�xªGICEDKJ+GNPXDUYXCEGÃxªCiJFJMVbGNHFGmWQGNVbLNÌ
YXGIPXG q GICEVEcedXGIPXx S ViJ+CEÖXVbC R CiJ jLÛJ � GIPXWQVEÎ¢ï���������ó��
ô����Íõ��! "� ��ï���õ�#%$'&)( � LQPXWQGNWQGIyøGIPgv�_ÊGNVbcedXG)LQÖ�ÖXHFONÌ
_ýCExªLNJ+Ciu:CbP×VEOQWQLQH.CvJMdXxªCbD.cedXGIHzo GNCbD.G xªCvJzYXGNH^Õ�ced+_tGIH.Ö S PX[MJMDFGIP�GIHFW\CbGªLQPXD`J+GNCbWNJMÎtÄ^VbVEGIH.YXCbP�WQD_aCbH.Y CbP6] S [ïVEGIOQP�Ìe] S [8VEGIO\PÍÌ�bËOQVEVbCEDFCEOQPXGNP Cbx r^P+JMGIH.DFcedXCEGIY RNS ¦+¨©¦+ªïÌkÄtPXPXCEdXCEVbLÛJ+CEOQPXGIP9P S H
S PXWQGNf jLQdXH)YXCEGaÔ jLQVEfgJ+GËYXGIH uXGIHFf jS WQyXLQH.GIPÇTUPXGNHFWQCEGËCbP q GICEVbcedXGNPXÖXH.O�Y S [+JMCbO\P S xªWQGID.GèJ R J+Î
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TUCbPXG)xªCiJÃYXCbGNDFGNH�h1GNDKJ+D`J+GNVbV S PXWa[\OQH.HFGNDFÖøOQPXYXCEGIH.GIPXYXG`cÅGIO\yXLQcedMJ S P�WzYXGNH
] S [ïVEGIOQP�Ìe] S [8VEGèÌ
OQP�ÌelUd�jLQPXO\x�GNPXOQVEOQWQCEG^CEDKJ^YXL\D�Ä S fgJ+H.GèJ+GNPËuXOQPícLQHKnXOQPXGIPNvoYXCEGÃYXGIP S HFD.ÖXHÍjS PXWQVECbced�GNCbP�VbL S fÐGIPÍÌYXGNP ] S [ïVEGIOQPXGNP CbP CEdXHFGNH@h1HFLQW\x�GNPMJ+LNJMCbOQP�DFHFGNWQCEOQPDx DFOk_tOQdXVÅCEP YXGNH^ÂÃOQHK_³jL\HKJ+D4x LQVED@L S cedYXGNHmS jS ce[M_tLQHKJMDFdXGNxªCbD.ÖXd jLQH.Gµx¨GIPMJ+D.ÖXHFGNcedXGIP�ÎtB�CEGIDFGËD.OQWQGIP�LQPXPMJ+GNP+*+f jS d�HFGIP�YXGIPtcÅLQH`n�OQPXGNP�,
� �Íó������ ñ-�/.����0#Nð�ñ-1 � JMHFLQWQGNPsGICEPXGIPsÈaHFOs¥NJ+GNCbV!YXGID S HFD.ÖXH jS P�WQVbCEcedXGNPgvULQVbD.O�PXCEcedMJ S xªWQGID.GèJ R J+GNP$ xªÖ S VEDFGND@y R _aÎ�YXGNHzÕ�ced+_tGIH.Ö S PX[MJMDFGIP�GIHFW\CbGUvtDFO×YXL^¥¨DFCEced�YXCEG³$ P�GIVELQDKJMC R CvJ jLNJÆGNCbPXGNH,bËOQVEVbCEDFCiÌ
OQP LQP YXGNH�h1GúnýP�x�L\P+u�LQH.CbL\yXVbG32�4 � RNS HªB�G�jXPXCiJ+CEOQP YXGNH�[ïCEPXGIxªLNJMCbD.cedXGIPÉÂÃL\HFCELQyXVEGIP DFCEGIdXGÄ^PXdXLQPXW Ä � YXCEGIDFGNDpcÅLQH`n�OQPXD�L\yXVbGNDFGNP6V jL^¥NJMÎ B�CbGZd jOQdXGNHFG q GICEVbcedXGNPXÖXH.O�Y S [+JMCbO\P9CEPÁ¦+¨©¦+ªïÌ
Ä^PXPXCEdXCbVELNJMCbOQP�GIP×d jLQPXWNJ�x�CiJaYXGNxµh1GIdXVEGIPpYXCEGID.GID * �Íó������ ñ-�5 6����õ���ï7�ÍóKÌeTzìøGI[MJ+D8, S PXYpYXGIx�YXLNÌxªCiJzuXGIHFy S PXYXGNPXGIPgvmfÐL\DKJËu�OQVEVEDKJ jL\PXYXCEWQGIP�TUPXGNHFWQCEG S x�D.LNJ RZRIS D.LQxªxªGIPgv�_tLQDm_aCbGNYXGIH S x L S DLQP�YXGIH.GIHÃlØGIH.DFÖøGI[MJ+Ciu�G�Y�CbGËTUPXGIH.WQCEGIGIH.dXLQViJ S P�Wz_aCbY�GIHFD.ÖXCEGIWQGNVvJMÎ�ÔtCEPXDFCEcedMJ+VECbcedsGNCbPXGND^Y�CkìøGIH.GIPÍÌ
R CbGNHKJ+GNP@ÂÃGIHFW\VbGNCbcedXD R _aCbD.cedXGIP×] S [8VEGIO\PÍÌe] S [ïVbGNOQP�x S PXYÆ] S [ïVbG S DKÌk] S [ïVEG S D`Ì�bËOQVEVbCEDFCEOQPXGNPÇD.GICYXCEG�o CbcedMJ+CEWQ[ÍGICiJ)YXGIH�wÑGNDFD S PXWÊYXGND�2�4pYXGNDØf jS dXH.GIPXY�GIP,cLQHKnXOQPXD!yoGúJ+OQPMJ�v�CbP�DFOQfÐGNHFPaYXGIH!xªCvJ.JFÌ
VEGIH.G J+HFL\PXDKuXGIHFD.LQVEGt$ xªÖ S VbD�D.Oe_aCEGÆYXCEG�w S ViJ+CEÖXVEC R CvJ jLNJ×YXGNH@ÖXHFO8Y SXR CbGNHKJMGIP q GNCbVEcedXGNP d�CbGNHKu�O\P
LQy�d�jLQPXWQCEW�DFCEPXYXÎ

Ä^yXyXCEVbY S PXWÑ{QÎEÙQÏ³B�CfìøGIHFGNPMJ+CEGIVEVbGNH@CbPMu�LQH.CbLQPMJMGIHµo CEHF[ S P�WQD%} S GNHFDFced�PXCvJ.J�u�GNHFDFced�CbGNYXGIPXGNHªWQGIVELNÌYXGNPXGIP�GIH q GICEVEcedXGIP¨CbP3�\Ì�baO\VbVECbD.CbO\PXGIP×LQVEDÃh S P�[+JMCbO\P¨YXGNH J+HFL\PXDKuXGIHFD.LQVEGIPÑwÑL\DFDFGNÎ

B�GID�_tGICiJ+GNHFGNPª_ S H.YXGIPpYXCEGJ+H.LQPXD`u�GIH.DFLQVEGIP S PXYÆVEOQPXW\CvJ S YXCEPXLQVEGIP@ÂÃGIH`J+GICEV S PXWQGNP×Y�GIHÅÖXH.ONÌY S�R CEGIHKJMGIP q GICEVbced�GIP�CEx B�GèJMLQCbVËD`J S YXCEGIH`J�v S x S jS ce[ïDFced�V jS D.DFG L S fzYXCEG¶o9GIcedXD.GIVi_aCbH.[ S PXW
RNS GIHFVEL S yøGIP�Î:B�CEG³B�LQH.DKJMGIVEV S P�WÑYXGID YXCkìøGIH.GIPMJ+CEGIVEVEGIP CbPMu�LQH.CbLQPMJMGIPRo CEHF[ S PXW\D%} S GIH.DFcedXP�CvJ.J+D
9;:�ý × :7<�-LQVbD�h S P�[+JMCbO\P-Y�GIHJ+H.LQPXD`u�GIH.DFLQVEGIP:wÑLQD.DFG>=@?¬â =BA ç  A ? CEP ÄtyXy�Î {QÎEÙ R GICEWNJyøGICEDFÖXCEGIVEdXLQfgJ@YXCEG q HFLQP�DKu�GNHFD.LQVbCExªÖ S VEDKuXGIHKJMGICEV S PXWÇYXGNH)høH.LQWQxªGIPMJMLNJ+CEOQPXD.ÖXHFO8Y S [MJ+GNÎ�B�CbGND)YXONÌ[ S xªGIPMJMCbGNHKJÃYXCEGYXO\x�CEPXLQPMJMGlUH jLQD.GIP R YXGIH1_ÊGNCbcedXGNPªl�H.O R GNDFD.GÅCbP ÔtLQYXH.OQPÍÌkÔtLQYXH.OQPÍÌÉo GNcedXDFGNVvÌ_aCEHF[ S PXW\GIPXÎ×Ä S DaYXGNPî} S LQVECiJ+LNJMCvu G{_oÖoOQP�GIPMJ+CEGIVEV�xªCiJCD? L\yXfÐLQVEVbGNPXYXGIP:ÕXÖøGI[MJ+H.GIP-V jL^¥ÛJ�DFCEced
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DFcedXVECbGU¥QGIPNv%YXL^¥@YXCEGÊCEx�S^LQd�x�GNPÆYXGIHÖoGNHKJ S HFyXLNJMCvuXGIP¶u(¤mB?yoGNdXLQPXY�GIVEyXLQHFGNPÆdXLQH`J+GIP,o9GIced�Ì
DFGIVi_aCEHF[ S PXWQGNPÑxªCvJED?+F Ó ÈzGúÂµP�CbcedMJÃu�OQH.dXGIH.HFDFced�GIPXYsD.CbPXY�Î
wÑL\P CbD`J YXLQdXGNHÆL S f�YXCEG�cÅGNDFcedXH.GICEy S PXW YXGIH�o GNcedXDFGNVv_aCEHF[ S PXW6xªCvJ.J+GIVEDÆÖXd jL\PXOQxªGIPXOÛÌ

VbOQW\CbD.cedXGIHªwÑO8YXGIVEVEG×L\PXWQGè_aCEGID.GIPXÎ9B�LQyoGNC!uXGIHFD S cedXGNP GICEPXGIH.DFGNCvJMD�xªCE[ïHFOQD.[\OQÖXCEDFced�GÇwÑO8YXGIVEViÌLQPXD+jLÛJ R GUv
YXCEGdo GNcedXDFGNVv_aCEHF[ S PXW¨Y S H.ced-Y�LQD�ÂÃGIH.dXLQViJ+GNP-Y�GIHÊ[ÍOQPXDKJMCvJ S CEGIHFGNPXYXGNPÉTUVbGNxªGIPMJ+LQH`ÌJ+GICEVEcedXGIP RNS GNHF[ïV jLQHFGNPgvï_ jL\dXHFGNPXY³LQP�YXGIH.GIHFD.GICiJ+D�x�L\[8H.OQDF[ÍOQÖXCEDFcedXGtwÑO�Y�GIVEVbG)YXGNP³TUPXY RNS DKJMLQPXYx�CiJFJMGIVEDU_tGIP�CbWQGNH%v�WQVEOQyXLQVEGIH ÂÃLQH.CbL\yXVbGNPpyoGNDFcedXH.GICEyoGNPÑDFOQVEVEGIPXÎ

Lw«HG 14H )+' A:H ' F614A:B�>67�G ' I67854547
B�CEG xªGICEDKJMGIPsÄ^PXD jLNJ R G@f jS H^GNCbPXG YXGèJMLQCbVEVECbGNHKJ+G,cÅGID.cedXHFGNCby S PXWpYXGIH^GICEP R GNVbPXGNP ÕÍJ S fÐGNPÑYXGNHo GNcedXDFGNVv_aCEHF[ S PXWzyXLQD.CbGNHFGIPªL S føY�GIx ÕÍJ+H.CbPXW\x�O8YXGNVbVEÎÅÔtCEGIH.yoGNC�D`J+GIVEViJÃx�L\P�DFCEced�Y�LQD h1LQHFy�fÐGIVEY

R _aCEDFcedXGNP�Y�GIPlu S LQH.[ïD�GNCbPXGND ÔtL\YXHFOQP�D�L S fXÈzH S PXYzYXGIH!ÕXGIVEyXD`J _ÊGNcedXDFGNVv_aCEHF[ S PXWzLQVEDØGICEPXG�ÄtHKJcÅLQPXYgv�YXGIP�I?õJ�0� ñ-��vøuXOQHFÎ�$ x¼høL\VbVEGzGNCbP�GID�wÑGNDFOQPXDtfÐL^¥NJ x�L\PÑYXCEGIDÊLQVEDtGNCbP�cLQPXY R _aCbD.cedXGIPu S LQHF[ S P�Y6Ä^P+JMCk} S L\HF[ L S f vÃCbx h1LQVEVEGÆGICEPXGID³cÅLQHKnXOQPXD R _aCEDFcedXGNPKu S LQHF[ S PXY9B�Cf} S LQH.[+ÌÕÍnoDKJ+GNxªÎ

1 2 3

ÄtyXyXCEVEY S PXW:{QÎkP\ÏîcÅGNCbD.ÖXCEGIV)YXGIH�h1HFLQW\x�GNPMJ+LNJMCbOQP CEx ÕÍJ+H.CbP�WQxªO�YXGNVbVEÎ�B S HFced9Y�GIP $ xªÖ S VbD`ÌJ+HFL\PXDFfÐGNHÊYXGIH`bËOQVbVECEDFCEOQPÑGIH.fÐOQVEWNJ�YXCEG TUPXGNHFWQCEGIY�GIÖøOQDFCiJ+CEOQP CbxÚÕÍJMHFCEPXWQÎzB�LQDtL S DFGICEPXLQP�YXGIH�ùXCbGúÌWQGIPXY�G¢u S LQHF[MÌeB�Cf} S LQH.[+ÌklØLQL\HÅYXGId�P+JaY�GIPpÕÍJ+H.CbP�W^výYXGNHÅDFced�VbCEG�¥QVECEcedÇY S H.cedpT�H R G S W S PXWªGNCbPXGND
PXG S GNPDu S LQH.[MÌeÄtPMJMCk} S LQH.[MÌelØL\LQHFGND^L S fÐyXHFCEcedMJ+Î
B�CEG
h1OQHFxªLNJMCbOQPËYXGND�Õ�J+HFCEPXWQD�GNHFfÐOQVEWNJ�GIPMJ _tGIYXGNHØY S HFced,$ xªÖ S VbD4x@O8YXGIH�h1LQH.yXL S D`J+L S D.cedzyøGICYXGIH o9GIcedXD.GIVi_aCbH.[ S PXW�YXGNHÃÔ^LQYXH.OQPXGIP�ÎÃB�CEG RIS HmB�GIdXP S PXW�YXGNDÃÕ�J+HFCEPXWQD)yøGIP jOÛJ+CEWNJ+G�TUPXGNHFWQCEG_aCbH.YÇu�OQx Ò�OQPXWQCiJ S Y�CbPXL\VbCExªÖ S VED�YXGIHlu S L\HF[ïD@LQP YXGNP yoGNCbY�GIP TUPXYXGNP Y�GID@ÕÍJMHFCEPXWQD@W\GIVECbGúÌfÐGIHKJMÎZB�CEG�CEx ÕÍJMHFCEPXWpWQGID.ÖoGNCbced�GIHKJMGZTUPXGNHFWQCEG�PXCExªxÃJË_ÊGNWQGIP YXGNH�ÕÍJ+H S [MJ S HËYXGND�lØONJMGIPMJ+CELQVED
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YXGNHZD`J+LQH.[\GNP o9GIcedXD.GIVi_aCbH.[ S PXW VbCEPXGNLQHªx�CiJ¨YXGIx Ä^yXDKJMLQPXY RIS S PXY DFcedXVECbGU¥QVECbcedÉ_aCEHFY YXLQD
Ä S fÐyXHFGNcedXGIP-GIP�GIHFW\GèJ+CEDFced-WýjS P�DKJ+CEWQGNHFÎªB�CbGzh1HFLQWQxªGNP+JMLNJ+CEOQPsGNCbPXGND�ÕÍJ+H.CbP�WQDÊHFGND S ViJ+CEGIH`J�YXLQPXPCEP¨Y�GIH)lUHFO8Y S [MJ+CEOQPÇGNCbP�GIDµu S LQHF[MÌeÄ^PMJ+Cf} S LQHF[MÌel�LQLQH.GID S PXY×DFOQxªCiJ CEP q GNCbVEcedXGIP�ÖXHFO8Y S [MJ+CEOQPgv
_aCEGZCEP-ÄtyXyXÎU{QÎfPpDF[ïC RIR CEGIH`J+Î¨T�CEPXG�CbP-ÕXCEx S VELNJMCbOQP�GIP×uoCEGIVEyoGNP S J R J+G�l�LQHFLQxªGúJ+HFCEDFCEGIH S PXW¨YXGIHÕÍJMCbP�WQYÍnoPXLQxªCE[×CEDKJzYXL\DÃÒ�r^]tBÌewÇO�YXGNVbV �%¸ ÄtPXÈ S a\Ùsv%ÄtP�YXG(a^e^¹ � Î
wÑONJMCvu�LNJMCbOQPÆf jS HYXCEGID.GIDmu S LQHF[MÌkB�Ck} S LQH.[MÌ�cÅCEVbY _tLQHÅCEPXD.yoGNDFOQPXY�GIHFGËYXGNHÅTzìoGN[MJËYXGIH * f jS dÍÌH.GIPXYXGNPDcÅL\HKn�O\PXGIPK,aCbP×YXGNP¨] S [ïVbGNOQPÍÌe] S [ïVbGNOQPÍÌÉo GNcedXDFGNVv_aCEHF[ S PXW\GIPXÎaB�LQDmLQVED)T�CEPXdXGNCvJ yøGèÌD.cedXHFCEGIyøGIPXGpB�Cf} S LQHF[ÆJ+H jLQWNJ�YXGIP ÈaHFO^¥ÛJ+GICEV�YXGID S HFDFÖ�H jS PXW\VbCEcedXGIP$ xªÖ S VEDFGND�Y�GID@lUHFO�²èGI[MJ+CEVbD

S P�Y6fÐH.LQWQxªGIPMJ+CEGIH`J jS yXVECbced�GIHK_tGICEDFGÇYXCbH.GI[MJ¨CbP YXL\D�f jS dXHFGNPXYXG¶cÅLQH`n�OQPNvU_tOQxªCvJ¨D.Cbced YXGID.DFGNP
Ò�OQPXW\CvJ S YXCEPXLQVECbxªÖ S VEDKuXGIH`J+GICEV S PXWÆCEP¨W S J+GIH)] jLQdXGIH S PXW�GIH.[8V jLQH.GIPÇV jL^¥NJMÎ
TW_ýCEDKJMCbGNHFGNPXYXGwÇO�YXGNVbVEG�v+_aCEG
]tG�_ S D�vNS�uËwÑB¢vÍh1HFCiJ+CEOQfïO�YXGNH%ÔtC ²èCbP�W ��¸ o9GIH.PRa\ÙsvQÕXO\HFW¯aQÜ^¹ � v

yXL\DFCEGIHFGNPpL S f�ÕÍJMHFCEPXWQGNH R G S W S P�W S PXY±x1fÐH.LQWQxªGIPMJMLNJ+CEOQPXÎmTUCEPXCbW\GtwÑO8YXGIVEVEG � R ÎåcÅÎø]tG{_ S D S PXYÔ^C ²èCEPXW � yøGID.cedXHFGNCbyøGIP¨L S ¥QGNHFYXGNx YXCEG�dXLQHKJMGIPpÕÍJMHFG S ÖXHFO R GID.DFGax�CiJFJMGIVED)ÖoGNHKJ S HFyXLNJMCvuXGIHmu(¤mB�Î
B�CEG@rtPMJMGIHFD.cedXCEGIYXG�VbCEGIW\GIP dXL S Ö�J+D jL\cedXVbCEced-CbPsYXGNP B�GèJ+L\CbVEDÊYXGNHÊh1OQHFxªLNJMCbOQP S PXYsh1HFLQW\x�GNPÍÌJMLNJ+CEOQPÆYXGNHÅÕÍJ+H.CbP�WQDFÎÚo CEGÊCEPEbaL\ÖXÎý{QÎE{@GNHFV jL S J+GNHKJÅ_tGIH.YXGIP@_aCEHFYgv©jXPXYXGNP×Y�CbGNDFG�wÑO8YXGIVEVEGÊxªCvJ
GNP+JMDFÖXH.GIcedXGNPXYXGNP-TUH.W jLQP RNS PXWQGNPÇL S ced×f jS H
bËGIH.PÍÌ�bËGNHFPÍÌ�baO\VbVECbD.CbO\PXGIP×ÄtPM_tGIPXY S PXWQÎ
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B�CbGNDFG bËVbLQD.DFG�u�O\P�wÑO8YXGIVEVEGIP�yøG R CbGNdMJ�CEdXHFG�SÃGIcedMJ+fÐGNHKJMCbW S PXW9L S D×Y�GIHpGIH.DKJ+L S PXVECbcedXGNP
q LNJ+D.LQcedXGUvÊYXL^¥ DFCEced9Y�GIHªTUPXY RIS DKJ+L\PXY9GNCbPXGNHZÔ^LQYXH.OQPÍÌeÔ^LQYXH.OQPÍÌ�bËOQVEVECbD.CbOQP xªCiJFJMGIVEDZH.GIVELNJ+CiuGNCbPXfÐL\cedXGIH�vÃW\VbOQy�LQVbGNHÃÂÃLQH.CbL\yXVbGNP yoGNDFcedXH.GICEyoGNP V jL^¥ÛJ+ÎÉB�CEGíbËOQVEVECbD.CbOQPÇ_aCEHFY L\VbDzGICEPXGÆGICEP R CEWQGo9GIcedXD.GIVi_aCbH.[ S PXW LQPXWQGNDFGNdXGIPgv�Y�CbG×xªLQP6Y S HFced D`J+LNJMCbD`J+CEDFcedXGÇÈzH jO^¥QGIP RNS GIH.fÐLQDFD.GIP D S cedMJ�v_tOQyøGIC�YXLQD h S P�YXLQxªGIPMJÆY�GIH D`J+LNJMCbD`J+CEDFcedXGNP wÑO8YXGIVEVbG³YXCbG q dXGNHFxªOUx S P�Y � H.GIVELNJ+CiuoCbD`J+CEDFcedXG �
ÔUnýY�HFO8YÍnoPXLQxªCb[pyXCEVEYXGIPXÎ

ÄtPXD`J+O^¥ RNS GICEPXGIH³YXGIH.LQHKJMCbWQGNPKcÅGID.cedXHFGNCby S PXW WQLQy YXGNH�G�_oÖøGIH.CbxªGIPMJMGIVEVbG cÅGIf S PXYgvËYXL^¥
D.CbcedZYXCbG q HFLQPXD`u�GNHFDFL\VbCExªÖ S VEDKu�GNHKJMGICEV S P�WQGIP×DFOk_aCEG^YXCEG q GNCbVEcedXGNPXDFÖøGI[MJ+H.GIPpY S H.ced³YXCEG)ÄtPXP�LQdÍÌxªGaGICEPXGIHµS^GNLQ[MJ+CEOQPXD R OQPXGzxªCvJ YXGIx�ÂÃO\V S xªGNP/M S PXY¨YXGIH q GNxªÖoGNHFLNJ S H
N Cbx#JMdXGIH.xªO�YÍnïÌPXL\x�CEDFced�GIP ÈzVEGICEcedXWQGú_aCbcedMJ:v
YXGIPsÔ^LQWQGIY�OQHFPXD.cedXGIP h1G S GIHFy�LQVbVfvØGNHF[ïV jLQHFGNPÑVbL\DFDFGNP �%¸ ÔtLQWQG¢e\Ù^v
cÅGNcIL³a | ¹ � ÎzB�CbGa[ïCbPXGúJ+CEDFcedXGªTUPXGNHFWQCEG@CEPÑYXGIHdS^GNLQ[MJ+CEOQPXD R OQPXG^_aCEHFYsY�LQyoGNC�Y S HFcedsYXCEG q GIxÊÌÖøGIH.LNJ S H�cedXLQH.LQ[MJ+GIH.CbD.CbGNHKJMÎÃB�CEGID.G q GIxªÖøGIHFLÛJ S H�x�L\PXCbfÐGNDKJMCbGNHKJËD.Cbced�yøGID.OQPXYXGNHFDÅ[ïVELQH�CbPzJMHFLQP�DKÌuXGIHFD.LQVEGIH�S^CEcedMJ S PXWsv�CEPXD.OQfÐGIH.P:dXCEGIH�Y�CbG�PXCEcedMJzuXOQVEVbD`J jLQPXY�CbW RIS q GICEVbcedXGNPXÖXH.O�Y S [+JMCbO\PÉL S fÐW\GèÌyXH.L S cedMJ+GNP�lUHFO�²èGN[MJ+CEVbCExªÖ S VEDFGÆGICEPXG�WQGIH.CbP�WQG³SÃOQVEVbGªD.ÖXCbGNVbGNPXÎÑÄ^PXdXLQPXY:YXGIHaÄty�yXÎU{QÎbÙ×[�LQPXP
xªLQPÑL\yXVbGNDFGNPgv YXL^¥ËJ+LNJMD jLQced�VbCEced LQVbVEG q GICEVEcedXGIPsL S DtYXGNx h1G S GIHFy�LQVbVfvø_aCEG f jS HtGICEPXGzWQGIxªGICEPÍÌD.LQxªG q GIxªÖoGNHFLNJ S H�GIHK_tLQH`J+GèJ:vÊYXCEGID.GIVEyoG¨ÕÍJ+GNCbW S PXWÉCEP9YXGNHÊÂÃGIHKJMGICEV S PXW�YXGNHËJMHFLQPXD`u�GNHFDFL\VbGNPwÑL\DFDFG5=@?:yøGID.CvJ R GNPXÎ^B�CEGID)CEDKJzL S ced¨LQVEDO=@?�ÌkÕX[�LQVECbGNH S PXW�yøGI[�LQPXPMJ+Î
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cÅGIC�] S [ïVbG S DKÌk] S [ïVEG S D`Ì�bËOQVEVbCEDFCEOQPXGNP×CEx�Ò�LQyøOQHFLNJMOQHFC S x#VbOQd�P+J^D.Cbced RNS P jLQced�DKJ�GNCbP�cÅVECbce[
L S fÊYXCEGDbËOQPNjXW S H.LNJ+CEOQP YXGIDZÕÍJ+O^¥\GID%v�CEPXD.OQfÐGIH.P YXCEG¨ÈaH jO^¥\G¨YXGNDíbËOQVEVbCEDFCEOQPXD.DKnoDKJMGIxªDÆDFOk_aCEG
PXLNJ jS HFVECbcedpYXCEG�ÕXcedM_ÊGNHFÖ S PX[MJ+DFGNPXGIH.WQCEG@WQGè_ jL\dXVvJm_tGIH.YXGIPp[ jOQPXP�GIPXÎm$ PpÄtyXy�Îý{QÎEÜ�CbD`JaYXCEG2bËOQVvÌ
VbCEDFCEOQPsGICEPXGNDÊlUHFO�²èGN[+JMCbVED�Ä�xªCiJ�GNCbPXGNx q LQHFW\GèJ+[ÍGIH.P�c�yoGNC�Y�GIx¼ÕÍJ+O^¥\ÖXLQHFL\x�GúJ+GNH%QÅ_aCbGNYXGIH`Ì
WQGIWQGNyoGNPgv _ÊO\yoGNCYXGNH@DFcedXLÛJFJ+CEGIH`J+G¶cÅGNHFGICEced YXCEG�yoGNCGNCbPXGNHpbËOQVbVECEDFCEOQP PXCEced+J×L\P YXGIH`o9GIced�Ì
DFGIVi_aCEHF[ S PXWËJ+GICEVEPXGIdXxªGNPXYXGIP¨] S [ïVEGIOQP�GIP � GIPXW\VbÎR1S ©ó�ï�õT��õÉð��¢ô@��õMõMó�� � CExµÈaGIW\GIPXD.LNJ RËRIS YXGNP
WQH+jO^¥ÛJ+GIPMJMGICEVbDpY S H.ced YXGIP WQGNOQxªGèJ+H.CbD.cedXGIP jrtyøGIH.VbLQÖ�Ö W\GIWQGNyoGNPXGIP�cÅGNHFGICEced YXGIHÆGUìoGN[+JMCvuXGIP
S^GNLQ[MJ+CEOQPXD R OQPXG �  6����õ���ï��! 6��õJ� ñ-��ô@��õMõÉó�� � YXLQH.DKJMGIVEVvJMÎÚoµjLQdXHFGNPXYpYXGIHmÕ�J+O^¥QÖ�LQHFLQxªGúJ+GIHUQÃPXCEcedMJ
S PXxªCvJ.J+GNVbyXL\H xªG�¥Qy�LQHzCEDKJ:v�_ S H.YXG³GNCbPXGZW S JMG³bËOQH.HFGIVELNJMCbOQP-YXGNH,Q%GIPMJMHFLQVECvJïjLNJ³YXGIH�bËOQVbVECEDFCEOQP
� ²èGÃ[8VEGICEPXGNHÅYXGIH�ÕÍJMO^¥QÖXLQH.LQxªGèJMGIHVQËv S xªDFOzWQH jO^¥\GIH�YXCbGµQ%GIPMJMHFLQVECvJ jLNJtYXGID�ÕÍJ+O^¥\GID � xªCvJtÈzH jO^¥QGNP
_aCbG�YXGNHØu�OQPÆY�GIP¶Q S DFced�L S GIH.P S [ïVbGNOQPXGIPÇWQGèJMHFLQWQGNPXGIPÆTUPXGNHFWQCEG�v%Y�GIH�JMHFLQPXD`u�GNHFDFL\VbGNP¨TUPXGNHFWQCEGO�YXGNH@YXGNH q GNCbVEcedXGNPXx S ViJ+CEÖXVEC R CvJ jLNJÇfÐGIDKJMWQGID`J+GNVbViJ+Î B�GNHFGIP wÇGIDFD S PXW-GIH.VbL S yÍJÆD.OQxªCvJpGNCbP�GÆYXCbfgÌfÐGIHFGNP R CEGIH`J+G�r^PMJ+GIH.D S ced S P�W:YXGND ÕÍJMO^¥QGND dXCEPXDFCEcedMJ+VECbced DFGNCbP�GIHlQ%GNP+JMHFLQVECiJ jLNJ:v!_aCEG�GIDzL S ced�CEPYXCbGNDFGNH^Ä^yXdXLQPXY�V S P�W³Y S H.cedXWQGNf jS dXHKJÃ_tGIHFY�GIPÇD.OQVEVbÎ

A
W

B

"Zuschauende" Nukleonen

b

ÄtyXyXCEVEY S PXW@{\ÎbÜQÏ�bËOQVbVECEDFCEOQPXDFW\GIOQxªGèJMHFCEGtGNCbPXGNHH.GIVELNJ+CiuoCbD`J+CEDFcedXGNPÆ] S [ïVEG S D`Ìe] S [8VEG S DKÌ�bËOQVEVECbD.CbOQPx�CiJ:YXGIx Õ�J+O^¥QÖ�LQHFLQxªGúJ+GIH@Q�v@yøGèJMHFLQcedMJ+GúJ�CEx ÕXcedM_tGIH.Ö S PX[MJ+D`noDKJ+GNxªÎ B�CEGsPXCEcedMJ�LQP YXGNH
S^GNLQ[MJ+CEOQP J+GNCbVEPXGId�x�GNPXYXGNP@XK�Y1�ï������©ó��ÛP S [ïVEGIOQP�GIPpyoGNdXLQViJ+GNPÆCbdXH.GIP S H.DFÖXH jS PXWQVECEcedXGIP¶$ xªÖ S VED
_ÊGNCvJMWQGIdXGNPXY S P8yøGIGNCbPMJMH+jLQcedMJ+CEWNJau�OQP YXGNH¢bËOQVbVECEDFCEOQP yoGNC[Z
L S f�ÈaH S P�YsYXGIH�Ò�OQH.GIPMJ R [\OQPMJ+H.LQ[MÌJ+CEOQP¨D.CbP�Y¨YXCEG(bËGIHFP�GzCEPpVbOQP�WQCvJ S YXCEPXLQVEGIHµS^CEcedMJ S P�W RNS ÕXced�GICEyoGNPÑYXGIfÐO\HFxªCbGNHKJMÎ
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B�CbGÂÃO\HFDKJMGIVEV S PXWQGIP×dXCEPXDFCEcedMJ+VECbcedsY�GID)ÄtyXVEL S fÐDmGNCbP�GIHmbËGIHFP�Ì�bËGIH.PÍÌ�bËOQVEVbCEDFCEOQPpVELQDFD.GIP×DFCEced
P S P�LQP�ÔtL\PXYÊu�OQP R _tGIC�TW_ïJ+H.GIxªfèjLQVEVbGNPZGNHFV�jL S JMGIHFP�Î�$ PªYXGIPªÄty�yXÎX{QÎ T S PXYª{QÎ | _ÊGNHFYXGNP³D.cedXGèÌxªLNJMCbD.cedÉDKnoxªxªGèJMHFCEDFcedXG�bËOQVEVECbD.OQPXGIP¶x:YXÎ
dXÎ R GIPMJ+H.LQVbG�ÕÍJïjO^¥QGªxªCvJ�CEYXGIPMJMCbD.cedXGIP lUHFO�²èGI[MJ+CEV x
S P�Y q LQHFWQGúJ+[ÍGIHFP�GIP�x¨WQG R GNCbWNJMÎ

0yT yP

vor der Kollision

Schwerpunkt

Rapiditat
..

Teilchen-

Produktion

0yT yP

Abbremsung

Ä^yXyXCEVbY S PXW�{QÎ T Ï Ò�LQP�YXL S yXCEVEY#GNCbPXGNH�baGNHFPÍÌ
bËGIH.PÍÌ�bËOQVEVECbD.CbOQP�Î

Schwerpunkt

Rapiditat
..

Teilchen-

1 fm 1 fm

Produktion

0yT yP

Transparenz

Ä^yXyXCEVbY S PXW�{QÎ | ÏYc?²^]QHF[ÍGIPïyXCEVbY GNCbPXGNHíbËGIH.PÍÌ�Ì
bËGIH.PÍÌ�bËOQVEVECbD.CbOQP�Î

cÅGICaPXCEGIYXH.CbW\GIP?TUPXGIH.WQCEGIP � y�CbD¨cILQÎ Ó ÜUÈzGúÂ × ] S [ïVbGNOQP � D.OQVEVvJMGÉYXLQDÇÒ!L\PXYXL S ÌkÕ R GNPXLQH.CbOÈ jS ViJ+CEWQ[\GNCvJZdXLQyøGIP�Î�ÔtCEGIHÅ_tGIHFY�GIP-YXCbGªLQP YXGNH¢S^GNLQ[MJ+CEOQP yoGúJ+GNCbVECbWÛJ+GIP-] S [8VEGIO\PXGIP:YXGIH�P S HD.ced+_tLQced VEOQH.GIPMJ R [\OQPMJ+H.LQdXCEGIH`J+GIPbËGIH.PXGÆfÐLQDKJ u�OQVEVvJMDKJ jLQPXYXCEW:L\yXWQGIy�HFGIxªD`J � GIP�WQVbÎ_1�õÉð^ � �� ñ-� � Î
$ dXH.Gª[8CEPXGúJ+CEDFcedXGZT�P�GIHFW\CbG�WQGIdMJZCEP-Y�CbGªlUHFO8Y S [MJ+CEOQPÆu�OQP-ÔtL\YXHFOQP�GIPgvUYXCEGªDFCEced:CExÀÕXcedM_tGIHKÌ
Ö S PX[MJ+DKnoD`J+GIx P�LQdXG R GIPMJ+H.LQVEGIHpSÃLQÖXCEYXCvJ jLNJa` â |Çd jL S fÐGNP � Ä^yXyXÎ{\Î T^� ÎY$ x J+d�GIHFxªCEDFcedXGNP
wÑO8YXGNVbVïGIPMJMDFÖXH jLQcedXGY�CbGND�GNCbPXGNx?Cbx�ÕXcedM_ÊGNHFÖ S P�[+JMDKnoDKJMGIx Y�GIHwS^GNLQ[MJ+CEOQPaH S dXGNPXYXGNPgvXCEDFONJMHFOQÖ
GNx�CiJFJMCbGNHFGNPXYXGIPÇhøG S GIH.yXLQVEVbÎ
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B�LQDØ[\OQxªÖXVEGIxªGIPMJ jLQHFGµcÅCEVbYªGICEPXGNH
WQGIWQGNPXDFGNCvJMCbW\GIP q H.LQPXDFÖ�LQHFGNP R YXGIH
[ÍOQVbVECEYXCbGNHFGNPXYXGIP³bËGIHKÌ
PXGtWQGNdMJ S Î1LQÎ1L S f©ö3Î1B�Î�c6²^]QHF[ÍGIP RIS HÍjS ce[ ��¸ c?²^]QH
eQÙ^¹ � S PXY³CEDKJtCbx�cÅGNHFGNCbced�d�OQdXGIH�TUPXGIH.WQCEGIP
u�OQP xªGId�H³LQVED³GúJ _ÊL {Q|\|�ÈaGèÂ × ] S [ïVEGIOQP9W�jS ViJ+CEWQÎ#B�CEGÇCEP YXCEGID.GIx T�P�GIHFW\CbGNyoGNHFGICEced DKJMLQHF[
VbOQH.GIPMJ R [\OQPMJMHFLQdXCEGIH`J+GNP®bËGIHFP�G�Y S HFcedXY�HFCEPXWQGIPÉGICEPXLQPXYXGNH S PMJ+GIHËWQGNHFCEPXWQGNHaÄ^yXyXH.GIxªD S P�WÇYXGNHyoGúJ+GICEVECbWNJMGIP@] S [ïVbGNOQPXGNPgvXYXCEG�xªLQPzDFcedXVECEG�¥QVECbced�P�LQdXG�YXGIH!lUHFO�²èGN[+JMCbViÌ S PXY q LQHFW\GèJ+d�GIxªCbD.ÖXd jLQH.G_aCbGNYXGIH�jXPXYXGúJ+ÎtB�CEGÊYXGNPpl�H.O�²èGI[MJMCbVEGIP¨GIPMJ R OQWQGIP�GaTUPXGNHFWQCEGÅ_aCbH.Y RIS HmTUH R G S W S PXW�PXG S GNHmÔtLNÌYXHFOQP�GIPªyoGNP S J R J�vQ_ÊL\D RNS GICEPXGIHUyXLQH`n�OQP�GIPXLQH.xªGIP�Q%OQPXGÅYXL R _aCEDFcedXGNP�f jS dXH`J � Ä^yXyXÎ�{QÎ |^� Î�B�CbG
ÕXCvJ S LNJMCbOQP³yoGNCýCEP�YXCEGIDFGNHÅÄtH.yoGNCvJ�yoGúJ+HFL\ced+JMGèJMGIPpTUPXGIH.WQCbGNP u�OQP ÓUT |UÈzGúÂ × ] S [ïVbGNOQPÆLQx ÕXlUÕ�cb �7 ©ó��edC�Uð�õÉð�ñ b #�ñ?ï����Uð�õJ�Uð�ñ � VECbGNWNJ R _aCEDFcedXGNP�YXCEGIDFGNP³yøGICEYXGIP�TW_ïJ+HFGNxªf jLQVbVEGIP�ÎÃwÇLQPªGIHK_tLQH`Ì
J+GèJ�CbPÆYXCEGID.GIPpHFGNVbLÛJ+CiuýCEDKJMCbD.cedXGIPtbËOQVEVbCEDFCEOQPXGNP×D.cedM_ÊGNHFGIHmbËGIH.PXGÊYXCEGÊTUH R G S W S PXWÊu�OQPÆwÇLNJ+GNHFCEGdXOQdXGNHtTUPXGIH.WQCEGIYXCEcedMJ+G�vý_tOQyøGIC!YXLQDUÂÃOQV S x�GNPÑYXGNHdSÃGILQ[MJ+CEOQPXD R OQP�G^_aCbG GIHK_ jL\dXPMJ�Y S H.cedsYXCEGWQGè_ jLQd�VvJMGIPDbËGNHFPXG S PXY×ÕÍJMO^¥QÖXLQH.LQxªGèJMGIH)yoGNDKJMCbxªxÃJÃ_aCEHFYXÎ
h jS H±} S LQPMJMCvJMLNJ+Ciu�GÆÄ S DFD.LQWQGIP jS yoGNHzYXCEG�TUCEWQGIPXD.cedXLQfgJMGIPÇu�O\P wÑLNJ+GNHFCEG³dXO\dXGIHzT�P�GIHFW\CbGúÌYXCbcedMJMG)_aCEHFY¨L S f!ÈzCiJFJMGIHKÌ�u(¤mBÌ�SÃGIcedXP S PXW\GIP RIS H jS ce[ïWQGIWQH.CkìøGIP�ÎtB�CEGIDFGËxªLQcedXGNPÇY S HFcedÇB�CEDKÌ[8H.GèJMCbD.CbGNH S PXW Y�GIDtS^L S x�Ì�Q%GICiJFÌ�baO\P+JMCbP SXS x�D¨YXCEG:YXCiu�GNHFWQGNPMJ+GIP $ PMJMGIWQH.LQVbG:YXGIH×PXCEcedMJ ÖøGIHKÌ

J S H.yXLNJ+Ciu yøGIDFced�HFGICEyXyXL\HFGIP cÅGIH.GICEcedXGÇYXGNH³u(¤mB�_aCbGNYXGIHZLQPXLQVinïJ+CEDFced6V jOQD.yXLQH.Î B�CEGpÈzCiJFJMGIHKÌ
GICEced+JMdXGIO\HFCEG � GIPXWQVEÎ ����õMõJ��ï�ógf>h"i � D.LQWNJ YXLQP�P S P+JMGIH YXGNHsÄtPXPXL\dXxªG GNCbP�GID S PXGNPXYXVECbcedL S DFW\GIYXGNdXPMJ+GIP6ÕÍnoDKJMGIxªDË_tGIced�DFGIVi_aCEHF[\GNPXYXGNH%vËL S DªxªLQDFD.GIVEOQDFGNP u S LQH.[ïD�yoGNDKJ+GNdXGIP�YXGIH�ÔtLNÌ
YXHFOQP�GIP yoGNC dXOQxªOQW\GIPXGNH�B�CbcedMJ+G S PXY WQVbGNCbced�fèjOQHFxªCEW�uXGIH`J+GICEViJ+GIHË[ïCEPXGèJMCbD.cedXGIHaTUPXGIH.WQCbG�GNCbP�GIPDKJ+GNCbVEGIP Ä^PXDKJMCbGNW-Y�GIH@TUPXGNHFWQCEGIYXCEcedMJ+G�j:yoGNCTUHFd�jO\d S PXWsYXGIH [8CEPXGúJ+CEDFcedXGNP9TUPXGIH.WQCEGB9 y R _aÎYXGIH q GIxªÖøGIH.LNJ S HeN uXOQHFL S D%vØ_tLQD@L S f RIS D jLNJ R VbCEcedXGph1HFGNCbdXGNCvJMDFWQH.LQYXG�L S fmYXGIx ]tCiu�GNL S YXGNHu S LQHF[ïD S PXY ÈaV S O\PXGIP RIS H jS ce[ïWQGNf jS dXHKJª_aCEHFYXÎ6B�GIx RIS fÐOQVbW\G×D.OQVEVvJMGIP DFCEced6Y�CbGEu S LQH.[ïD�L\yGICEPXGIHÊÈaHFGNP R JMGIxªÖøGIHFLÛJ S H
N�kmlS� þTn1fÐH.GIC!CbxÚdXGNCk¥QGNPÑwÑGNYXC S x yøGè_tGIWQGNPs[ jOQPXPXGNPgvØLQVEDFO³CbdXHÃTUCbP�Ì
DFcedXV S ¥ CbP Y�CbGÑÔ^LQYXH.OQPXGIP L S fÐWQGId�OQyoGNP DFGNCbPNvzGNCbP LQVEVEWQGIxªGICEP LQVED Ç S LQH.[MÌ J V S OQP�Ì%£ VbLQD.xªL� uËÈzl � yøG R GICEcedXPXGúJ+GIH±Q S DKJMLQPXY YXGNH�DKJ+L\HF[�_tGIced�DFGIVi_aCEHF[\GNPXYXGNP wÇLNJ+GNHFCEGIÎ³B�CEG�Ä S fÐdXGIy S PXWYXGIDµu S LQHF[ÍGICEPXDFced�V S D.DFGNDÊdXLNJ S PMJ+GNH)YXGIP×CbY�GILQVECbD.CbGNHKJMGIPDcGIYXCEPXW S P�WQGIP¨YXGIHmÈaCvJ.J+GNHKÌ�u(¤mB YXCEG
høO\HFx GNCbP�GIDËlUdXLQDFGNP jS yøGIH.WQLQPXWQGND S PXY:D.OQVEVvJMG�D.Ok_ÊOQd�V
yoGNC dXOQdXGNP q GIxªÖøGIH.LNJ S H.GIP-LQVEDaL S cedyoGNC�dXO\dXGIP B�CEcedMJ+GIP GNHFfÐOQVEWQGNP � D.CbGNdXG�Äty�yXÎ{QÎfe � Î-B�L\D dXGNCk¥QGUvÅyXLQH`n�OQP�GIPXLQH.xªGEuaÈal?GIPMJ.Ì
DFÖXH jLQcedXGtY�GIH�ÕXCvJ S LNJMCbOQP�yøGIC1YXGIH�TUPMJ+DKJMGId S PXW YXGID�rtPXCiu�GNHFD S xªD%v%YXLQDU[�LQViJ+GUvoyXL\HKn�O\PXGIPXH.GICEcedXGuaÈal YXGIx $ PXPXGNHFGNP³u�OQPs]^G S JMHFOQPXGNPXDKJMGIH.PXGIPXÎ�B�GNH jr^yoGNHFWQL\PXW�YXL R _aCbD.cedXGIP-DFO\VbViJ+Gzx�CiJFJMGIVEDYXGIH)xªO�Y�GIHFP�GIP q GICEVEcedXGIPïyøGIDFced�VbG S PXCEWQGIH�CEx Ò�LQyøOQHFLNJMOQHFC S x�x jO\WQVbCEcedÇD.GICEPXÎ
TUDX_ S HFY�G
GICEPXGzS^GNCbdXGýuXOQP�°ay�DFGIH`u�LQyXVEGIPmu�OQH.WQGID.cedXVbL\WQGIP �%¸ ÕXOQPXYta^Psv\w jS VEV�aQÜ^vQÕXced�x aQÙs¹ � v

S x YXL\D�Ä S fgJMHFGèJMGIP YXCEGID.GID�PXG S GNPÁQ S DKJMLQPXYXD�YXGNH�wÑLNJMGIHFCEGpG�_oÖøGIHFCExªGIPMJ+GNVbV)PXL\ced RIS _tGICEDFGIP
S PXYaDFOQxªCiJ�GICEPXG
WQH S PXYXVEGIWQGNPXYXG%ÂÃOQHFdXGNHFD.LQWQG
YXGNH%ÈzCiJFJMGIHKÌ�u(¤mBÌ�SÃGIcedXP S PXW\GIP RIS jS yøGIHFÖ�H jS fÐGNPXÎB�CbG)TUH R G S W S PXWzH.GIVELNJ+Ciu×WQH.O^¥QGIHýÂÃO\V S xªCEPXLadXOQdXGNH
T�P�GIHFW\CbGNYXCbcedMJMGÊY S H.ced³bËGIH.PÍÌ�bËGNHFPÍÌ�baO\VbVECvÌ
DFCEOQPXGIP RIS YXCEGID.GIx Q�_tGIce[ÍG)_tLQH S PXY×CEDKJaGICEPXGNDÃY�GIH)ÔtL S ÖÍJ+xªONJMCvuXGafkjS HÅYXCEGaÄ^PXDKJMHFGNPXW S PXW\GIPL S fØY�GIx ÈaGIyXCEGèJzYXGNH)G�_oÖoGNHFCExªGIPMJ+GNVbVEGIPsÕXcedM_tGIH.CbOQP�GIPXÖXdMnoDFCE[ïÎ
TUCEPXCbW\G%J noÖXCEDFced�G�°ËyXD.GIHKu�LQy�VbGUYXGNH�S^GNLQ[MJ+CEOQPXGIP S PXYËÕXCEWQPXLÛJ S H.GIPËGICEPXGID�lUdXLQD.GIP jS yoGNHFWQLQP�WQGIDDFGICEGIP¨CbxµfÐOQVbW\GIPXYXGNP¨[ S H R uXOQHFW\GIDKJMGIVEVvJMÎ
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Ä^yXyXCEVbY S PXW�{QÎfeQÏÅlUdXLQD.GIPXYXCELQWQH.LQxªxµD`J+LQH.[�_tGIced�DFGIVi_aCEHF[\GNPXYXGNHtwÑLNJMGIH.CbGÊVEL S JÊÈzCiJFJMGIH`Ì�u(¤mBÌ
SÃGIcedXP S P�WQGIPXÎ

o q HFL\PXDKuXGIHFD.LQVEG S PXY×VEOQPXWQCiJ S Y�CbPXL\VbGaÕXÖøGI[MJ+H.GIPÇÖ�HFO8Y SXR CEGIH`J+GNH q GICEVEcedXGIPÕ�ÖoGN[+JMHFGNP�Y�GIDýJ+H.LQPXD`u�GIH.DFLQVEGIP¯$ xªÖ S VEDFGNDKD?�O�Y�GIH YXGNHøJMHFLQPXD`u�GNHFDFL\VbGNPZwÑL\DFDFGp=@?ÆyøGICEPÍÌd�LQVvJMGIPÆ_aCbGªLQP�WQGID.ÖXHFO8cedXGIPî$ PXfÐOQH.x�LÛJ+CEOQP jS yoGNHËYXCbG q GIxªÖøGIH.LNJ S Hay R _aÎ
YXCbGª[ÍOQVbVEGI[MJMCvÌuXGpT�_oÖXL\PXDFCEOQPXD.YÍnoPXLQxªCb[ YXGNH�ÔtLQY�HFOQPXGNP RIS x Q%GICiJ+Ö S P�[+J¨YXGNH�VbGúJ R J+GIP GNVbLQD`J+CEDFcedXGNPo9GIced�DFGIVi_aCEHF[ S PXW � *èJ+dXGNHFxªCbD.cedXGID³Ä S D.fÐHFCEGIHFGNP�, � Î�Ò�OQPXWQCiJ S YXCbP�LQVbG×ÕXÖøGI[MJ+H.GIPgvtOQfgJ¨CbP
Y�GIH�høO\HFx uXOQPíSÃLQÖXCEYXCiJ jLNJMDFD.ÖoGN[+JMHFGNPgvoVECEGIfÐGIH.P³TUCEPXDFCEcedMJ�CEPZYXCEG
ÂÃGIHKJMGICEV S PXW YXGNHzcÅLQHKnXONÌ
P�GIPXYXCEcedMJ+G S PXY×YXGIP¨[\OQH.HFGID.ÖoO\PXYXCEGIHFGNPXYXGNPÑTUPXGIH.WQCbG S xªDFLNJ R Î

o bËOQH.HFGNVbLNJMCbO\PXGIP
cOQDFGúÌeTUCbP�DKJ+GNCbP�Ì�bËOQHFH.GIVELNJ+CEOQPXGNPsDFOk_tOQdXV�f jS HÃl�CEOQPXGNPÇLQVEDÃL S cedÇL\PXYXGIH.G q GICEVEcedXGIPXL\HKJ+GNPGNHFVEL S yøGIPÑÄ S DFD.LQWQGNP jS yøGIHÃYXCbGaÈaH jO^¥QGËYXGNH`Q%O\PXG S PXYÇY�CbG R GNCvJMVbCEcedXG@B�L S GIH)YXGIH q GICEVvÌced�GIPXGNx�CEDFD.CbO\PXÎ

o q GICEVEcedXGIPXx S ViJ+CEÖXVbC R CiJ jLÛJ+GIP S P�Y q GICEVbced�GIPXH.LNJ+GNPB�CEGÅw S VvJMCbÖXVEC R CiJ jLNJ � ÄtP R LQdXVXÖ�HFO2bËOQVEVbCEDFCEOQP � YXGIH Ö�HFO8Y SXR CEGIH`J+GNP q GICEVEcedXGIPgv1dXL S ÖÍJ+D jLQcedÍÌVECEcedÑYXGIHÃYXOQxªCEPXCEGIHFGNPXYXGNPÑlUCbOQP�GIPgv!CbD`J@GNCbP¨wÑL^¥�YXGIHÃTUPMJ+HFO\ÖXCbGzYXGIDÃÕÍnoDKJMGIxªD%v1_ÊGNVbced�G
f jS HÊYXLQD2uËÈal LQVbDtGICEPXGIx ÕÍnoDKJ+GNx xªCiJ RIS D jLNJ R VbCEcedXGNPîu S LQH.[ïfÐHFGICEdXGNCvJMDFWQH.LQYXGIP GNHFd jOQdMJD.GICEP:D.OQVEVvJMGIÎ�B�CbG@lUH.O�Y S [+JMCbO\PXDFH.LNJ+GNP:YXGNH�GIH R G S WNJ+GNP q GICEVbced�GIPXD.OQHKJMGIPÉGNHFVEL S yøGIP GICEPXGÄ^yXDFced jLNJ RNS PXWÇY�GIH q GIxªÖoGNHFLNJ S H RIS xèQ%GICiJ+Ö S PX[MJ³Y�GIH�VEGèJ R J+GNP-CEPXGNVbLQD`J+CEDFcedXGNPRo9GIcedÍÌ
D.GIVi_aCbH.[ S PXW � * dXLQYXH.O�cedXGNxªCbD.cedXGIDÊÄ S DFfÐH.CbGNHFGNP�, � Î

o TUH.d jOQdMJ+GalUHFO8Y S [MJ+CEOQP×DFGIViJ+D.LQxªGIH q GNCbVEcedXGNP$ PªdXL\YXHFOQP�CbD.cedXGIH�wÑLNJMGIHFCEGmx jS DFD.GIPZDFGIViJ+D.LQxªG)ÔtLQYXH.OQPXGNP�Ö�LQLQHK_tGICEDFG)GNH R G S WNJU_tGIHFY�GIPXÎ



Ó P �DLNF61 - 785�<6«º=±>67 '�) 7 - 14A:B�>?7ZCEA:FG78H - 7 9 3?IKJ )+9 36I?54Lg;�783

Ä S D×YXGNH×Ô^LQYXH.OQPXCEDFCEGIH S PXW9YXGNDRuËÈal GIH`_ÊL\HKJ+GúJ�xªLQP L S fzÈzH S PXY YXGIH@_tGID.GIPMJ+VECbced
WQGIH.CbP�WQGIH.GIP T�P�GIHFW\CbGNDFcedM_ÊGNVbVEG RIS H�TUH R G S W S PXW-GICEPXGIDrq qFÌelØL\LQHFGND�GICEPXGpCbx ÂÃGNHFWQVEGICEced
RIS dXLQYXH.OQPXCEDFcedXGNH^wÑLÛJ+GIH.CbGaGIH.d�jOQdMJ+GalUHFO8Y S [MJ+CEOQPXD.HFLNJMG)uXOQP q GICEVEcedXGIPÑxªCiJ@D.GIViJ+D.LQxªGIPbËOQPXDKJMCvJ S GIPMJMGIPg} S LQH.[ïDFÎ

o rtPMJ+GNHFYXH jS ce[ S PXW�D.cedM_ÊGNHFGIHdu S LQHF[ÍOQPXCELB�GIxªWQGNWQGIP jS yoGNH�DFOQVEViJ+GIP9YXCbG jS yøGIH³CEdXH.GÇVEGIÖÍJMOQPXCEDFcedXGNP�Q%GNHFf jLQVEVEGÇxªG�¥Qy�LQHFGNPgv�DFcedM_tGèÌ
HFGNP u S L\HF[\O\PXCbL _aCEG3s ×ut v tEv vpw�O�YXGNHHx�à Cbx høL\VbVEG@GICEPXGND¢u S LQHF[MÌeÈaV S OQPÍÌkl�VELQD.x�L\DY S H.ced9YXCEGpÄtyXD.cedXCbH.x S P�W YXGIHªDKJMLQHF[ÍGIP�o GNcedXDFGNVv_aCEHF[ S PXW RNS B´x6yøG R CbGNd S PXWQDK_tGICEDFGc�ÌewÇGIDFO\PXGIP¨YXCbD.DFO R CbCEGIH.GIP S PXY¨Y�LQdXGIH S PMJMGIHFY�H jS ce[MJ�L S fgJ+H.GèJ+GNPXÎ

o B�CbG¨rtPMJ+GNHFD S ced S PXW YXCbGNDFGNHE°ay�DFGIH`u�LQyXVEGÑ[�LQPXP PXCEcedMJ P S H�CEPX[ïV S D.CvuåvaDFOQP�YXGIH.P L S cedf jS H ²èGIYXGaGICEP R GIVEPXGlbËOQVEVbCEDFCEOQP×GIHFfÐO\VbWQGNPgv�DFOk_tGICiJ�YXCEGzB�GúJ+GN[+JMOQHFL\[ R GIÖÍJMLQP R YXCbGND RNS V jL^¥NJ+Îh V S [MJ S LNJMCbO\PXGIPÆu�OQP-TUHFGNCbWQP�CbD RIS TUHFGICEWQPXCEDÅu�OQP-cedXLQH.LQ[MJ+GNHFCEDFCEGIHFGNPXYXGNP¬°ay�DFGIH`u�LQyXVEGIP
� R Î cÅÎEyJ�?�z%v �E×|{ Ì�ÂÃGIH.d jLQViJ+PXCED � [ jOQP�P+JMGIP-ÔtCEPM_ÊGNCbD.GZL S f S P+JMGIH.DFcedXCEGIYXVECEcedXG�TUHFGNCbWQP�CbD`Ì[ïVbLQD.DFGNPÇWQGNyoGNPXÎ

B�CEG@CEP-Y�GIPsG�_oÖøGIH.CbxªGIPMJMGIVEVbGNP�ÄtÖXÖ�LQHFLNJ S HFGNP WQGIxªGID.DFGNPXGIP q GNCbVEcedXGIP-VELQDFD.GIP�_ÊGNWQGIP-YXGNHPXCbcedMJ�YXCbH.GI[MJÉx�GU¥QyXLQH.GIPgv�H.L S x R GNCvJMVbCEcedXGNP?T�PMJ _aCEce[ïV S P�W PXLQced�GNCbP�GIH×] S [ïVEG S D`Ìe] S [8VEG S DKÌbaO\VbVECbD.CbO\P P S HpCEPXYXCEHFGN[+JMG ÔtCEP+_tGICEDFG:L S fËYXGNP ÖXdMnoDFCE[�LQVECbD.cedXGIP�Ä^yXVEL S faYXGIH¶bËOQVEVbCEDFCEOQP RIS ÎB�GIDK_tGIW\GIP�VECbGNfÐGIH`Jt[ÍGICEPXGÃYXCbGNDFGNH�ÕXCEWQPXLÛJ S H.GIP�fejS HUDFCEcedZLQVEVEGICEP³GICEPXGNPZD.cedXVèjS DFDFCEWQGNPÆÔtCEP+_tGICEDL S fGICEPXG�x jOQWQVECbcedXGduaÈal�ÌelUdXLQD.GÊCEx SÃGILQ[MJMCbOQP�DFLQyXVEL S fÐÎmÕ�GIVEyXDKJaCEPÆCbd�HFGIHÈzGNDFLQx)J+dXGNCvJËCEDKJ�YXLQdXGNHGICEP YXCkìøGIH.GIP R CbGNHKJMGIH^ÂÃGNHFWQVEGICEced x�CiJÆwÇO�YXGNVbVEGIP S PXY�TUHK_tLQHKJ S PXWQGNP L S DzYXGIHlbËGNPXPMJ+PXCED@YXGNH
GIVEGIxªGIPMJ+L\HFGIH.GIPÑÔ^LQYXH.OQPÍÌeÔ^LQYXH.OQPÍÌelUdMnoDFCE[ÆPXONJ _tGIPXY�CbWQÎ
B�GNHpS jS ce[ïD.cedXV S ¥×u�O\P6YXGNP ÂÃO\HFdXGNHFDFL\WQGIP YXGIHªÈaCvJ.J+GNHFGICEcedMJ+dXGNOQHFCEG×L S fÃYXCbGÆTUH.WQGIyXP�CbD.DFGYXGIH�CEPsTW_ýÖøGIH.CbxªGNP+JMGIP:GIH R G S WÛJ+GIP bËOQVEVbCEDFCEOQPXGNP-D.cedM_ÊGNHFGIH±bËGIHFP�G`x-YXLQD�h1GIVEY YXGIHtHFGIVELNJMCvuoCiÌ

DKJ+CEDFced�GIPÆÕXcedM_tGIHFCEOQPXGNPXÖXdMnoDFCE[,x�CEDKJ RIS H�Q%GNCvJ^LQVEVbGNHFYXCEPXWQD�ÖXHFO\yXVbGNxªLNJ+CEDFcedXÎ)B�GNPXPZY�CbGÃyoGNCbY�GIP
GIDFD.GIPMJ+CEGIVEVEGIP�Ä^PXPXLQdXxªGNPÉGICEPXGND S PXGIPXY�VbCEcedÉL S DFWQGNYXGIdXPMJMGIP S PXY DFCEcedÉCEx WQVEOQyXLQVEGIP ÈaVbGNCbced�Ì
WQGè_aCEcedMJÉyøG�j�PXYXVECbcedXGNP Õ�nýD`J+GNx�DpD.CbPXY CEPKbËGIH.PÍÌ�bËGIH.PÍÌeÕ�J8jO^¥QGNP GIPXY�VbCEcedXGIP ÂÃOQV S xªGIPXD S PXY
S PMJ+GIHtDFcedXPXGNVbVEGIHËTW_oÖXLQPXD.CbO\PsPXCbcedMJ�WQGNWQGIyøGIP�Î@Ä S ¥\GIHFY�GIx�_ÊGNHFYXGNP-CEPÑYXGNPsÈzCiJFJMGIH.HFGIced�P S PÍÌWQGIP yXCEDFdXGNHpYXCbGsD.ÖoG R CEGIVEVbGNPûSÃLQPXYXyøGIY�CbPXW S PXWQGNP Y�GIHÆHFGNVbLÛJ+CiuýCEDKJMCbD.cedXGIP�] S [ïVEG S D`Ìe] S [8VEG S DKÌbaO\VbVECbD.CbO\PXGIP PXCbcedMJÉGIH.fÐL^¥NJ�v)_aCbG-GèJ _tL9Y�CbG xªCvJ.J+GNVbD×VbO\PXWQCiJ S YXCEPXLQVEGIx $ xªÖ S VbD RIS W\GIf jS dXH`J+GUvPXCbcedMJÃu�OQVEVEDKJ jL\PXYXCEWZCEPpLQPXYXGNHFGËTUPXGIH.WQCbGNfÐOQHFxªGNP S xªWQGú_ÊL\PXYXGIViJ+GzTUPXGIH.WQCbGËO8YXGIHmY�CbGuXGIHFD.cedXCEGèÌYXGIPXGNPÇÕÍJ S fÐGIP×YXGNHÃH.L S x R GNCvJMVbCEcedXGNPÑTUP+J _aCEce[ïV S PXWÆYXGIHmbËOQVEVbCEDFCEOQPXÎ

Q S H�[ÍOQPX[ïHFGúJ+GNPYcÅGNDFcedXH.GICEy S PXWÑY�GIH(bËGIHFP�Ì�bËGIH.PÍÌeÕÍJïjO^¥QG�WQH.GICEfgJ�xªLQP YXLQdXGNHaL S f�Ö�d�jLQPXONÌx�GNPXOQVEOQWQCEDFcedXG¨wÑO8YXGIVEVbG�_aCEG¨CEP6Y�GIH�ÔtLQYXH.OQPÍÌkÔtLQYXH.OQPÍÌkl�dMnoDFCE[ � D.CbGNdXGtbaL\ÖXÎm{QÎ ÓU� RIS HÍjS ce[ïÎB�CbG^x�GNCbD`J+GNPÆwÑO�Y�GIVEVbG^dXLQyøGIP�YXO\HKJ�CEdXH.GIP�r^HFDFÖ�H S PXW S PXY _ S H.YXGIP RNS HÄ^PM_ÊGNPXY S PXWªCEP�YXGNHHFGIVELNJMCvuoCEDKJ+CEDFced�GIPsÕXcedM_tGIHFCEOQPXGNPXÖXdMnoDFCE[ÑGIH`_ÊGNCvJMGIH`J+Î

B�CEGíbËVELQDFD.G³YXGNH@xªCb[ïHFO\DF[\O\ÖXCbD.cedXGIP wÑO8YXGIVEVEG � R Î�cÅÎ�]tG{_ S D%v
S�uËwÑB¢v�h1HFCiJ+CEOQf vÔ^C ²èCEPXW �
yXLQDFCEGIH`Jª_aCbGNYXGIH S x L S fÃYXGNH�høO\HFxªCbGNH S P�W S PXY6h1H.LQWQxªGIPMJ+LÛJ+CEOQP YXGIHªÕÍJMHFCEPXWQD�WQGNx jL^¥ YXGIx
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u S LQH.[MÌeB�Cf} S LQHF[MÌ�cCbVEYÇYXGNH^] S [ïVbGNOQPÍÌk] S [ïVEGIOQPÍÌklUd+noD.Cb[ïÎ(ö3GIYXO8cedÑyøGIH jS ce[ïDFCEced+JMCbW\GIP YXCEGzxªGICiÌ
D`J+GIPªYXGNH
wÑO8YXGIVEVbG RNS D+jLÛJ R VECEcedXG)wÑGIcedXL\PXCbD.xªGIPXÎÃÔtCEGIH D.CbP�Y RNS GIHK_³jL\dXPXGIPªYXGNH wÑGNcedXLQPXCEDFx S DYXGND)Ä S fÐyXH.GIcedXGNPXDÃYXGID)B�Cf} S LQHF[MÌeÕ�nýD`J+GNx�D � R ÎWcÅÎ�]^G�_ S D � O8YXGNHmYXCbG(cÅGNDFcedXH.GICEy S PXWZYXGIHm] S Ì[ïVEGIOQPXGNP�Y S H.ced@ÙNÌeÈaV S OQPÍÌ�ÂÃGIHKJMCbcNGID � �Y� �©ð�ñH}^��ñ?ï�õJ��ð�ñ% ���ï�õ��~�Uó � Î?o9GICiJ+GIH1_aCbH.Y@GICEP^ÂÃGNHFDFced�x�GNVvÌ
R GIP DFCEced jS yoGNHFVELQWQGNHFPXYXGNH@ÕÍJMHFCEPXWQD�LQPXW\GIPXOQxªxªGIP � ]tG{_ S D%vµS�uËwÑB � v%_ÊL\D@YXCEGÆT�H R G S W S PXWuXOQP¬cÅLQH`n�OQPXGNP S PXYÉÔ�noÖoGNHFOQP�GIP S PXYÉYXGIH.GIP ÄtPMJMCvJMGICEVbcedXGNP GIHFd jOQdMJ+Î-B�CbGNDFG�Q S D jLNJ R G³D.CbPXYPXOÛJ _ÊGNPXYXCEW^v S x Â�CEGIVEfÐLQcedXDKJ jO^¥QGNP�CEP�YXGNHÚbËGIH.PXxªLNJ+GNHFCEG
S^GNcedXP S PXW RIS JMHFLQW\GIPXÎ�B�CbGND xªLQPXCEfÐGèÌD`J+CEGIHKJmDFCEced�CEx ÂÃGIH.WQVbGNCbced RNS �\Ì�S^GNLQ[MJ+CEOQPXGIP S PMJ+GIHØLQPXYXGNHFGIx LQx½h1GIdXVEGIP�Y�GIHØY�GIx B�Ck} S LQH.[GNP+JMDFÖXH.GIcedXGNPXYXGNPgvtf jS d�HFGIP�YXGIP¬cÅL\HKn�O\PXGIPXÎîQ S YXGNx CEDKJÆPXLNJ jS HFVECbced�Y S HFced YXCEGzÂ@CbGNV R LQdXV�YXGIHÖXH.O�Y SXR CEGIH`J+GIPªÔ^LQYXHFO\PXGIP�YXGNHFGNP�GIHFP�G S JMGmÕÍJ+H.G SXS P�W � �Uó�1�ï���õÉõMó��0� ñ-� � xªCiJ)CEPlcÅGèJMHFLQcedMJ RNS@R CEGèÌdXGNPgv�_aCbVEV xªLQP GICEP HFGNLQVbCEDKJMCbD.cedXGID±cÅCEVbY YXGNHu�GIH.DFcedXCEGIY�GIPXGNP�ÕÍJ+L\YXCbGNP YXGIH´o9GIcedXD.GIVi_aCbH.[ S PXW
S P�YÑYXGIH.GIPÑTUPXY RIS D`J+LQPXY�D�WQGè_aCEPXPXGNPXÎzB�CEGaGIH R CbGNVvJMG jrtyøGIH.GICEPXDKJMCbxªx S PXWÆxªCvJ^u�OQH.dXLQPXY�GIPXGNPB�LNJMGIP ¸ o9GIH.PRa\Ù^¹�GIH.DFcedXGNCbPMJ^J+HFOÛJ R u�GNHFyXVEGICEyoGNPXYXGNHtÕXcedM_aCEGIHFCEWQ[ÍGICiJ+GIPsGNHFx S J+CEWQGIP�YXÎ
Ä S ced Y�CbGZCbP®bËLQÖ�Î�{\Î Ó [ S H R LQP�WQGID.ÖXHFO8cedXGIP�GIP xªLQ[ïHFOQD.[\OQÖ�CbD.cedXGIP wÑO8YXGIVEVbGíjXPXYXGNP CbP

bËGIH.PÍÌ�bËGNHFPÍÌ�baO\VbVECbD.CbO\PXGIP^ÂÃGNHK_tGIPXY S PXWQÎmTUD!CbD`JmyøGIxªGIH.[\GIP�DK_tGIHKJ:v1YXL^¥tD.Cbced YXGIH�T�P�Y RIS D`J+LQP�YGNCbPXGNH ] S [8VEG S DKÌe] S [ïVbG S DKÌ�bËOQVbVECEDFCEOQPZxªCiJFJMGIVED GICEPXGIDØDKJ+LÛJ+CEDKJ+CEDFced�GIPªwÑO8YXGIVEVbDØyoGNDFcedXH.GICEyoGNP�V jL^¥NJ:vOQyM_tOQdXV3YXCEGUWQH S PXYXVEGIWQGNPXYXG�ÂÃOQHFL S DFD.GèJ RNS PXWÃGICEPXGIH RNS xªCbPXY�GIDKJ�VEOQ[�LQVEGIP jÄd} S CEVbCEyXH.CbGNH S PXW^GèuXGIPÍÌJ S GIVEVÊPXCEcedMJÉW\GIWQGNyoGNP CEDKJMÎ�B�CEGID³fÐHFLQÖXÖ�CbGNHKJ S xªDFO xªGId�H%vaLQVbDÆY�CbGNDFGIDpwÑO8YXGNVbVÊP�GIyøGIP YXGIPÔ^LQYXHFO\PÍÌeÔ^LQYXHFO\PÍÌ�bËOQVEVbCEDFCEOQPXGNP³L S ced�GIVEGIxªGIPMJMLQHFG¢¦+¨å¦+ªïÌeÄ^PXPXCEdXCbVELNJMCbOQP�GIP�yøGID.cedXHFGNCbyøGIPp[�LQPXP
��¸ cÅGNcIL³a T ¹ � vUJ+HFOÛJ R Y�GIx CEP6Y�CbGNDFGIx h1LQVEVbGpYXCEG@ÂÃOQHFD`J+GNVbV S PXW:GICEPXGID�ÈzVEGICEcedXWQGú_aCbcedMJMD RIS DKJ+L\PÍÌYXGND@LQyM_tGIWQCEWÑGIH.DFcedXGNCbPMJMÎ�ÄtVED Ä S DK_tGIWsWQCEyÍJ�x�L\P�CbP:VbGúJ R J+GIH,Q%GICiJ�YXGNH,$ PMJ+GNHFÖXH.GèJMLNJ+CEOQP GICiÌ
PXGNH)DKJ+LÛJ+CEDKJ+CEDFced�GIPDcGIDFGúJ RNS PXW�YXGID)lUdXLQD.GIPXH.L S xªGIDÃyoGNC�YXGNHmÔtLQYXH.OQPXCEDFCEGIH S PXWªLQPXD`J+LNJ.JaGICEPXGIHjÄ`} S CbVECby�HFCEGIH S PXWz_ jLQdXH.GIPXY×YXGNHÃd�LQYXHFO\PXCbD.cedXGIPÇl�d�LQDFGaYXGIP�ÂÃOQH RIS WQÎ
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SÃGID.OQPXLQP R GIP DFCEPXY@G�_ïJMHFGIx½[ S H R VEGIyXCEWQG�v�d�LQYXHFO\PXCbD.cedXG´Q S DKJ jL\PXYXGIÎrtx?YXLQD�J+CEGIfÐGNHFG�$ P+JMGIH`Ì
GIDFD.G^L\P�Y�GIHFL\HKJ+CEWQGNP q GICEVEcedXGIP RIS yoGNVbG S cedMJ+GIPNvoD.OQVbVEGIP�CEPZYXCEGID.GIx Ä^yXDFced�PXCvJ.JÊY�CbG)wÑONJMCvu�LNJMCbO\P
S PXYaYXLQDwQ%CbGNVQf jS H�YXCEG�u�OQH.VbCEGIWQGNPXYXG�rtPMJ+GNHFD S ced S PXWÊYXGNHwS^GNDFOQPXL\P R GNP ������� esa T^� S P�Y±� �.Ó |Q{Q| �
GIHFV jL S JMGIH`JÃ_tGIH.YXGIP�Î
B�LQyøGIC8DFO\VbV RIS P jL\cedXDKJÃP jL\dXGIH L S f1YXCbGCbx u�OQH.CbW\GIP�Äty�DFcedXPXCiJFJÃL\VbD u S L\HF[MÌeÈaV S OQPÍÌelUVELQDFxªLNÌ

ÕXCbW\PXLNJ S HÅWQGIP�LQPXPMJ+GÊGNHFd�jO\d+JMG�lUHFO8Y S [MJ+CEOQP u�O\PÆL S DÅD.GIViJ+DFL\x�GNPRu S L\HF[ïDÅL S fÐW\GIyXL S J+GIP q GICEViÌcedXGIP � GIP�WQVbÎ51�õ��|��ñ-��ó%ñ?ó�1�1¯ó%ñ-����ñ?ï�ó%ôtó%ñ?õ � GICEPXWQGIW\LQPXWQGNPª_tGIH.YXGIPXÎ
B�CEG)] S [ïVEGIOQPXGNPgv�YXCEGÃLQPZY�GIH baGNHFPÍÌ�bËGIHFP�Ì�SÃGILQ[MJ+CEOQPËJ+GICEVEPXGIdXxªGNPgvýGNP+JMdXLQViJ+GNP�[\GNCbPXG^DFGNVvJ.Ì

DFLQxªGIPRbËOQPXDKJMCvJ S GIPMJMGIPg} S LQH.[ïDFÎÊÕXGNVvJMDFLQxªG�u S LQHF[ïDÃO�Y�GIHmÔtL\YXHFOQP�GIPÇxsjS D.DFGNPÇCEP¨YXGNH`SÃGIL\[+Ì
J+CEOQP¨L S D^Y�GIHÃCbx Õ�J+O^¥ RIS H
ÂÃGIH.f jS W S P�WZD`J+GId�GIPXYXGNPÑTUPXGIH.WQCEG GIH R G S WNJÃ_ÊGNHFYXGNPXÎÊB�CEGaÕ�J+HFCEPXWNÌfÐHFLQWQxªGNP+JMLNJ+CEOQP-VbCEGIfÐGNHKJ:v%_aCEGªL S D(¦+¨©¦+ª8ÌkÄtPXP�CbdXCEVELNJ+CEOQPXGNP:yøGI[�LQPXPMJ:v�H.GIVELNJ+CiuÑ_tGIPXCEWQGªÔtL\YXHFONÌ
PXGIPgv�Y�CbG¨DFGIViJ+D.LQxªGZu S LQH.[8DZGIPMJ+d�LQVvJMGIPXÎ½B�CEGID.GDcÅGNOQyXLQcedMJ S PXW DKJMGIdMJsL S ced xªCvJÇGIPMJ+D.ÖXHFGúÌcedXGIPXY�GIP wÑGID.D S P�WQGIP GIVEGIxªGNP+JMLQHFGNH�ÔtLQY�HFOQPÍÌkÔtLQY�HFOQPÍÌ�S^GNLQ[MJ+CEOQPXGNP�Cbx TUCEPX[ïVbLQP�WQÎto9GIWQGNP
YXGIH�WQHFO^¥\GIP@wÑL\DFDFG!u�OQP � ÌkwÑGID.OQPXGNP S PXY�Ô�noÖøGIH.OQPXGIP�VECEGIWNJÅYXCbG�TUPXGIH.WQCbGNDFcedM_tGIVEVbGÃf jS HØY�GIHFGNPT�H R G S W S PXWZCbP×DFGN[ S PXY jLQH.GIP¨ÕÍJ+O^¥\HFGIL\[+JMCbO\PXGIP¨CbP×GICEPXGIxµÔtLQYXH.OQPXWQL\DÃD.GIdXH)dXO8cedXÎ

$ P-GICEPXGIx uËÈal�CEDKJ³YXLQWQGNWQGIP-YXCEGZwÑL\DFDFG�YXGNHaD.GIViJ+D.LQxªGIP®u S LQH.[ïD � q+v q � u�GNHFWQVEGICEcedïyXLQH
x�CiJËYXGNHÅxªCvJ.J+VEGIH.GIP J+d�GIHFxªCEDFcedXGNP¨TUPXGNHFWQCEG�YXGNH�u S LQHF[ïD S PXYÆÈzV S OQP�GIPXÎmÕXCEGÊVELQDFD.GIPÆD.CbcedpYXLNÌdXGIHÅVEGICEcedMJ jS yøGIHÅY�GIPÆlUHFO R G�¥ Ï8Ï�� q q�GIH R G S WQGIP S P�YÆCbdXH.GdbËOQP R GIPMJ+H.LNJ+CEOQPÆ[�LQPXPa_ jLQdXHFGNPXYYXGIHU[ S H R GIPZÒ!GNyoGNPXDFY�L S GIHUYXGND�uËÈalÉCEdXHFGNPZÈaVEGICEcedXWQGè_aCEcedMJ+D`_ÊGNHKJËGNHFHFGNCbced�GIPXÎ)]tL\ced�Y�GIHUÔtLNÌ
YXHFOQP�CbD.LNJ+CEOQP³Y�GID uaÈal®jXP�YXGIPZDFCEced�YXCEGIDFG^DFGNVvJMDFLQxªGIPíu S LQHF[ïD�CbP�YXGIPZGIH R G S WNJ+GNP�ÔtLQY�HFOQPXGNP
_aCbGNYXGIH.ÎzwÑL\PÑGIH`_ÊLQH`J+GúJ�YXLQd�GIHtGNCbP�G,Q S PXL\dXxªG YXGNHtHFGNVbLÛJ+Ciu�GIPÇÔ�jL S j�WQ[\GNCvJÊuXOQPÑÔ^LQYXHFO\PXGIPgv
YXCbG D.GIViJ+DFL\x�G�u S LQH.[ïD×GNPMJ+dXLQViJ+GNP ��¸ bËO8c ç e T ¹ � Î B�CEGID.G�Q S PXLQd�x�GsD.OQVEVvJMG S x�D.O DKJ8jL\HF[\GNHL S DFW\GIÖXHMjLQWNJzDFGNCbPgvg²èG�xªGId�H^D.GIViJ+DFL\x�G�bËOQPXD`J+CiJ S GNP+JMGIPg} S L\HF[ïDÊYXLQD)Ô^LQYXHFO\P×GNPMJ+d�jLQViJ+Î
TW_oÖoGNHFCExªGIPMJ+GNVbV!CbD`JzYXCbGNDFGaÕXCEWQPXLNJ S HmY S H.cedÇYXCEG(cÅGèJMHFLQcedMJ S PXWZY�GIH q GNCbVEcedXGNP+uXGIH.d�jLQViJ+PXCEDFD.G

RIS W jL\PXWQVECbcedXÎ wÑLQP½yøGID`J+CEx�x)J6YXLQDZÂÃGNHFd jLQViJ+P�CbDsYXGNHsÔ jL S jXWQ[\GNCvJMGIP u�OQP½Ô^LQYXHFO\PXGIPgvZYXCEG
q�x S PXY qFÌ�u S LQH.[ïDzGNP+JMdXLQViJ+GNPgv RNS YXGNP�²èGIP�CbWQGNPÉYXGNHzCEP-YXGIH q GICEVbcedXGNPXÖXH.O�Y S [+JMCbO\P YXOQxªCbP�CbGúÌHFGIP�YXGIP { ÌewÑGNDFOQP�GIPXÎpB�LQDËB�OQÖXÖøGIViu�GNHFd jL\VvJMPXCbDaGICEPXGNDzYXGNHFLQH`J+CEWQGIPNv�CEP-ÕXcedM_ÊGNHFCEOQPXGIP�[\OQVEVbCEDFCEONÌ
PXGIP¨WQGIxªGID.DFGNPXGIP q GICEVEcedXGIPMu�GNHFd jL\VvJMPXCbD.DFGNDzCEPRSÃGIVELNJMCbOQP RIS YXGNx GIPMJ+D.ÖXHFGNcedXGIP�YXGIP�o9GIHKJzL S Dl�H.ONJ+O\PÍÌelUHFOÛJ+OQPÍÌ�S^GNLQ[MJ+CEOQPXGNP×GNHFWQCEyÍJzDFced�VbCEG�¥QVECEcedÇYXCEGËT�H.d jOQd S PXW�YXGNHÃÕ�GIViJ+DFL\x�[ÍGICiJ+D.ÖXHFO8Y S [MÌJ+CEOQPXÎ�ÂÃGIHFW\VbGNCbcedXGZxªCvJ S PMJ+GNHFD.cedXCbGNYXVECbcedXGNP wÑO�Y�GIVEVbGNP S PXY:Õ R GNPXLQH.CbGNPÉVELQDFD.GIPÉD.O�Y�LQPXPÉGNCbP�G$ P+JMGIH.ÖXHFGúJ+LNJMCbOQP¨YXGIDmSÃGILQ[MJMCbOQP�DFLQyXVEL S fÐGND RNS Î
Ä^x ÄmÈaÕ �c� �ÍõMó���ñ���õ�� ñ-���%��������ó%ñ?õ b #�ñ?ï����Uð�õ���ð�ñ � S PXY ÕXlUÕÑ_ S HFY�GIP YXCEGIDFGÆB�O\ÖXÖoGNVvÌu�GIH.d jLQViJ+PXCEDFD.G³CEPXDFyøGID.OQPXYXGNHFGZf jS H(baL\OQPXGIP S PXY-f jS H�GNCbPXG�SÃGICEdXGÊu�OQP:Ô�noÖoGNHFOQP�GIP �)� v��GvO�

DFOk_aCbGzYXGIH.GIP¨ÄtPMJ+CiJ+GNCbVEcedXGIP � yoGNCXu�GIH.DFcedXCEGIY�GIPXGNP SÃGIL\[+JMCbO\PXDFD`nýD`J+GNx�GNP S PXYÇÕ�J+HFL\dXVbGNPXGIH.WQCEGIPDKJ S YXCbGNHKJMÎ B�L\yoGNCØ_ S HFYXG¨Cbx ÂÃGNHFWQVEGICEced RNS wÑGNDFD S PXWQGIP CEP9lUHFOÛJ+OQPÍÌklUHFONJMOQPÍÌeÕ�J jO^¥QGNP6GNCbP�GT�H.d jOQd S PXWZYXGIHmÕ�GIViJ+DFL\x�[ÍGICiJ+D.ÖXHFO8Y S [MJ+CEOQPsCEP¨lUH.ONJ+OQP�Ì�bËGIH.P�x S PXYtbaGNHFPÍÌ�bËGIHFP�Ì�SÃGILQ[MJ+CEOQPXGNP
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WQGNf S PXYXGNPgv�_tGIVEcedXGÇxªCiJ¨YXGIH�Cbx yoGúJ+HFL\ced+JMGèJMGIP q GICEVbced�GIP GNP+JMdXLQViJ+GNPXGIP Ä^P R L\dXVmDFGNVvJMDFLQxªGIHu S LQH.[ïD S PXYËÄtPMJ+Cf} S LQHF[ïD RIS P�CbxªxÃJ ��¸ Ä^yXy ç a^Psv\ÄtVE{ ç asPsvQÄ^PXY ç a^Psv q OQÖ ç aQÜsv\ÕXCE[ ç a^as¹ � Î
$ x�Q S DFLQxªxªGIPXd�LQPXW�x�CiJaxªGID.OQPXCEDFcedXGNPZS^GNDFOQP�LQP RIRNS DKJïjLQPXYXGNPÇCEDKJaYXCEGID.GIHmbËOQxªÖXVEG�_�²èGNYXO�ced
PXO8ced�_ÊGNCvJm_tGIPXCEWQGNHÃL S DFf jS d�HFVECbced S PMJ+GIH.D S cedMJÃ_ÊO\HFYXGNP S P�Y×y�CbGúJ+GèJaY�LQdXGIHmGNCbP×CEP+JMGIH.GIDFD.LQPMJ+GNDh1GIVEY×f jS H)YXCbGÅuXOQHFVECbGNWQGIP�YXGzr^PMJ+GIH.D S ced S P�WQÎ
TUCbPª_ÊGNCvJMGIHFGNH^Ä^DFÖøGI[MJ YXGIHÃwÑONJMCvu�LNJMCbOQP×f jS HmYXCEGmu�OQH.VbCEGIWQGNPXYXGzÕÍJ S Y�CbGUv!CEPXD.yoGNDFOQPXY�GIHFGzf jS H

YXCEG�Ä S DK_tLQdXV�YXGNHÅyøGèJ+H.LQcedMJ+GúJ+GIP q GICEVbced�GIPgv%CEDKJaYXCEGÊÕ S yXDKJMH S [MJ S HmYXGIHÅyøGICEYXGNP S P+JMGIH.D S cedMJ+GNPSÃGID.OQPXLQP R GIPXÎ B�L GIHK_³jL\dXPMJ+GIH.xªL^¥QGIP9YXCbGpTUHFd%jOQd S PXW×uXOQP q GNCbVEcedXGIPNv�YXCbGpxªGId�HZD.GIViJ+DFL\x�G
bËOQPXD`J+CiJ S GNPMJ+GIPN} S LQHF[ïDÆGIPMJMdXLQViJ+GIPNv�L S DFW\GIÖXHMjLQWNJ+GNHZD.GICEP DFO\VbViJ+GUv�[�L\PXP9YXCEGID�xªCvJ.J+GNVbDZYXGIHZCbPYXCEGID.GIH�ÄtHFyøGICiJtyoGúJ+HFL\ced+JMGèJMGIPÆwÑGNDFOQPXGNP jS yøGIH.ÖXH jS fgJ�_tGIHFY�GIPXÎ)B�LQD � ��� � esa T^� ÌkwÑGID.OQP³yøGID.CvJ R JLQVEDW\GIy S P�YXGIPXGNH5q :NÌ�Q S D`J+LQPXY³GICEP�DFGNVvJMDFLQxªGIDØÂÃL\VbGNP R } S LQH.[8v�_ jLQdXH.GIPXYÆYXL\D´� �FÓ |Q{Q| � ÌewÑGNDFOQP
LQVEDaq qFÌ�Q S DKJ+L\PXY R _tGIC^DFGNVvJMDFLQxªG�u S LQH.[8DZGIPMJ+d jLQVvJ S PXY YXL\dXGIHZL S fÊGNCbPXGÇT�H.d jOQd S PXWÉPXO�cedD.GIPXD.CvJMCvuXGIHÊD.GICEP¨D.OQVbViJ+GNÎ
B�GIDý_tGICiJ+GNHFGIPZDKJMGIVEVvJÃYXCEGmw jOQW\VbCEcedX[\GNCvJ:voY�CbGmlUHFO8Y S [MJMCbOQPªYXGNHGS^GNDFOQP�LQP R GNPZCEPªÄtyXd%jLQPXWQCEWNÌ[ÍGICiJÃuXOQPpYXGIHÈzH jO^¥QGÊYXGND
bËOQVbVECEDFCEOQPXDFD`noDKJ+GNxªGID RNS yoGNDKJ+CExªxªGIPgv%GNCbPXGNP¶cÅGè_tGIWQW\H S PXY×f jS HÅY�CbGuXOQHFVECbGNWQGIP�YXGËrtPMJ+GNHFD S ced S PXW³YXL\HFÎmB�L@YXL\D�ÂÃOQV S xªGIPpYXGIH´S^GNLQ[MJ+CEOQPXD R OQPXG�GNCbP@_tGIDFGNPMJ+VECbcedXGNDwÑGNHF[ïxªLQV�YXGNH bËOQVbVECEDFCEOQPªYXLQHFD`J+GNVbViJ�v�CEDKJÃYXCEG�ÂÃLQH.CbLÛJ+CEOQP�YXCEGIDFGNDUlØLQH.LQxªGèJ+GNHFD
GNCbPªCEP+JMGIH.GIDFD.LQPMJ+GNH

ÈaGID.CbcedMJ+D.Ö S PX[MJ YXGIDmÕ�J S YXC S xªDmYXGNHml�H.O�Y S [MJ+CEOQPXDFH.LNJ+G�Y�GIHÅyøGICEYXGIPpyøGèJMHFLQcedMJ+GúJ+GNP q GICEVEcedXGIPXÎ
o GNDFGNP+JMVbCEced�CEDKJ^DFced�VbCEG�¥QVECEced�YXGIH�ÂÃGNHFWQVEGICEced RNS �ÍÌ�bËOQVEVbCEDFCEOQPXGNPgvQ_ÊOQyøGIC�Y�CbG)GICEPgùXCEG�¥\GIPXYXGNP

SÃGID S VvJMLNJ+GfejS H��ÍÌ�SÃGILQ[MJ+CEOQPXGNP�GIyøGIPXfÐL\VbVED CEP@YXCEGIDFGNH
ÄtH.yoGNCvJÅWQGè_tOQPXPXGNPÊ_ÊGNHFYXGNP�[\OQPXPMJMGIPgv1YXL
YXL\DØTW_oÖoGNHFCEx�GNPMJ)]tÄ`P^atYXCEGr^PMJ+GIH.D S ced S P�Wu�OQP@lUH.ONJ+OQP�ÌelUHFONJMOQP�x S PXYlbËGNHFPÍÌ�baGNHFPÍÌkÕÍJ jOs¥QGIP
xªCiJÆYXGNx�D.GIVEyoGNP B�GèJ+GN[MJ+OQHzGIHFx jOQW\VbCEcedMJ+ÎÉB�CEG RIS x®ÂÃGIH.WQVbGNCbced Y�GIH lUH.O�Y S [+JMCbO\PXDFH.LNJ+GNP YXGID� ��� � e^a T^� x S PXY � �.Ó |Q{Q| � ÌewÇGIDFO\PXD¨P�ONJ _ÊGNPXYXCEWQGIPûS^GND S ViJ+LNJMG:D`J+LQxªxªGIP LQVEDFO YXCbH.GI[MJ:L S DuXOQHFVECbGNWQGIP�YXGIHÅÄ^PXLQVinoDFG S P+JMGIH�ÂÃGIHFxªGNCbY S PXW^u�O\Pa_tGICiJ+GIH.GIPÆÄ^PXPXLQdXxªGNP³f jS H�rtxªHFGNcedXP S PXWQGNPO8YXGIH jLQd�PXVbCEcedXGNPÇrtP�DFCEcedXGIH.dXGICiJ+GNPXÎ

$ xÀh1LQVEVbGªYXGNH5�\ÌeÕÍJ jO^¥QG�H.GICEced+J³YXCEGªÕÍJ+LNJMCbD`J+CE[sL S D�v S x¿L S ced-YXCbGª[ïCEPXGIxªLNJMCbD.cedXGIPÇÂÃGNHKÌJMGICEV S P�WQGIP � CEP6Ä^yXd jLQPXW\CbWQ[ÍGICiJZuXOQP�2�4 S PXY��? � RNS6S P+JMGIH.D S cedXGNPXÎû$ x høL\VbVEGpYXGIH3�CQ0�;Q�Ì
bËOQVEVbCEDFCEOQPXGNPÇ_aCbH.Y�YXCEGíSÃGID.OQPXLQP R ÖXHFO8Y S [MJMCbOQPÉCbP�Ä^yXd jLQP�WQCbW\[\GICiJ@uXOQP�YXGNH,Q%GIPMJMHFLQVECvJ jLNJ³YXGID
ÕÍJMO^¥QGND%vËLQVEDFO�YXGNH³ÈaH jO^¥\G¨YXGND�bËOQVEVbCEDFCEOQPXD.DKnoDKJMGIxªGID�v yøGIDKJMCbxªx)J+Î ÕXced�VbCEG�¥QVECEced _tGIH.YXGIP Y�CbG
SÃGID S VvJMLNJ+GaCEP¨YXCEGID.GIP¨yoGNCbYXGNPDSÃGILQ[MJMCbOQP�DFDKnoD`J+GIxªGNPsx�CiJ+GNCbP�LQPXYXGNH
uXGIH.WQVbCEcedXGNPXÎ
B�LQxªCiJ DFO\VbVEGIP YXCEG�S^GND S ViJ+LÛJ+GsYXGNH u�OQH.VbCEGIWQGNPXYXGNP Ä^HFyøGICiJ RIS x GICEPXGIP YXCEGsG�_oÖøGIHFCExªGIPMJ+GNVvÌ
VEGIP q LÛJ+DFL\cedXGIP-dXCEPXDFCEcedMJ+VECbced�Y�GIH�lUHFO8Y S [MJ+CEOQP YXGNH � ��� � e^a Ts� x S PXY�� �.Ó |Q{Q| � ÌewÑGNDFOQP�GIP-CbP
��x S P�Y��CQ0�;Q�Ì�bËOQVEVECbD.CbOQP�GIP VbCEGIfÐGNHFPXÎ�Q S x LQPXYXGNHFGIP6DFOQVEViJ+GpCbP�o9GICiJ+GIH.f jS dXH S PXW-YXGIHªdXCEGIHGNHFfÐOQVEWNJ+GNPÆrtPMJ+GNHFD S ced S PXWªGICEPXGÊx jOQWQVECEcedXG�ÂÃOQH.L S DFD.LQWQGÊY�GIH´SÃGID.OQPXLQP R ÖXH.O�Y S [+JMCbO\P×CEP�bËGIH.PÍÌ
bËGIH.PÍÌ�bËOQVEVECbD.CbOQP�GIP L S D.WQGIdXGNPXY u�OQP��\ÌkÕÍJ jOs¥QGIP D.Ok_aCbG YXGNHzÂÃGIH.WQVbGNCbced xªCiJ-G�_oCbD`J+CEGIH.GIPXYXGNPwÑO8YXGNVbVEGIP � DFCEGId�G±bËLQÖXÎm{\Î Ó S PXY×{QÎE{ � GICEPXGËf S PXYXCEGIH`J+G�$ PMJ+GIH.ÖXHFGúJ+LNJMCbO\P¨GNHFVEL S yøGIPXÎ
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B�CbG
u�O\HFVECbGNWQGIPXY�G�ÕÍJ S Y�CbGÊyøGè_tGIWÛJ�DFCEcedÆCEx SÃLQdXxªGIP³YXGID�]tÄdPsaNÌeTW_oÖoGNHFCExªGIPMJ+GND �c� ð���õ��
� �Uó��%��� � L\x ÕXÖøGICEcedXGIH.HFCEPXW ÕXlUÕZYXGID ¤mTzS^]^Î@$ P�DFOQfÐGNHFP�DFCEced�YXLQDUTW_oÖoGNHFCEx�GNPMJ�DFGNCvJtxªGIdXH.GèÌ
H.GIPEö3LQdXH.GIPÆCEPÆYXGIH�B�LNJ+GNPXPXLQd�x�GNÖXdXLQD.G�yoGUjXPXYXGúJ S PXY,xÆLQyXWQGNDFGId�GIP@u�OQPÆGNCbP�CbWQGNPÆTUHK_tGICiJ+GèÌ
H S PXWQGNP¶x-YXCEG�Ä S fÐyXL S ÖXd�LQDFG�YXGNH�B�GèJMGI[MJ+OQH.[\OQxªÖøOQPXGNP+JMGIP:Cbxèö3LQdXHFG Ó a^aQÜ�LQy�WQGID.cedXVbO\DFDFGNP
_ S H.YXG�vmVECEGIWQGNP�xªCvJ.J+VEGIHK_tGICEVEGÆx�GNdXHFGNHFG�l S y�VbCE[�LNJ+CEOQPXGNP x�CiJ³GICEPXGIH@xªGNdXH O8YXGIHaxªCbP�YXGIH@Y�GèÌJMLQCbVEVECbGNHKJ+GNP³cGIDFced�HFGICEy S P�WzYXGND
G�_oÖøGIHFCExªGIPMJ+GNVbVEGIP³Ä S fÐyXL S Dýu�OQH.Î�$ PXD.yoGNDFOQPXY�GIHFG)D.GICXdXCEPXD.CbcedMJFÌ
VECbced GNCbPXGNH@CEP LQVbVEG�TUCEP R GNVbdXGNCvJMGIP WQGId�GIPXYXGNP B�LQHFVEGIW S PXWÑYXGND@G�_oÖøGIHFCExªGIPMJ+GNVbVEGIP6ÄtÖXÖ�LQHFLNJMGIDL S fÅYXCEGËÂÃGNH jO^ìøGIPMJ+VECEced S PXWsCbP � �©ï7�Íó������+ñ-1�õJ�0��ôtó%ñ?õJ1+��ñ��a� ó�õJ�@ð7��1 � ]`$ w � d�CbPXW\Gè_aCEGIDFGNP
��¸ ]`$ wZP^a�a^a^¹ � ÎÊB�LQd�GIH)DFOQVEV�DFCEcedÑYXCEGzCEPÇY�CbGNDFGIx bËLQÖXCiJ+GNV%GIHFfÐO\VbWQGNPXYXGzB�LQHFD`J+GIVEV S PXW³Y�GIDÃT�_ïÌ
ÖøGIH.CbxªGIPMJMGIDÅL S f�YXLQD�o GNDFGNP+JMVbCEcedXG S P�Y³CExºbËOQPMJMG�_ïJÊY�GIDyøGId�LQPXYXGNVvJMGIP q dXGNxªLQD�SÃGIVEGèu�LQPMJ+G
yøGID.cedXH jLQP�[\GIP�Î
B�LQDUB�GèJMGI[MJ+OQH.GIPXD.GIxzyXVbGtYXGID�T�_oÖøGIH.CbxªGIPMJMGIDÅ]^ÄdP^am_ S HFY�G^WQGNx jL^¥zY�GIH�CbP�u�OQH.CbW\GIx�bËLNÌ

ÖXCiJ+GNVËWQGID.cedXCbVEYXGNHKJ+GNPgvtuoCbGNVbD.cedXCEced+JMCbW\GIP Q%CbGNVbD.GèJ RIS PXW\GIP�yøG R jS WQVECbced YXGIHpr^P+JMGIH.D S ced S PXW9YXGIDdXL\YXHFOQP�CbD.cedXGIP TUPXY RNS DKJMLQPXYXGND�uXOQHFP�GIdXxªVECbced CEP®bËOQVbVECEDFCEOQPXGIP D.cedM_ÊGNHFGIH¯$ OQP�GIPgvÅL\yoGNH L S cedÔ^LQYXHFO\PÍÌ�bËGIH.P�x S P�Y ÔtLQY�HFOQPÍÌkÔtLQY�HFOQPÍÌkÕÍJ jOs¥QGIP [ÍOQP R CbÖXCEGIH`J+Î Ä S D�G{_ýÖøGIH.CbxªGNP+JMGIVEVbGNH,o L\HKÌ
JMG@yoGNYXCEPXWNJ+GzPXLNJ jS HFVECbcedsGNHFD`J+GIH.GIH2SÃGIL\[+JMCbO\PXDKJ noÖ L S f ÈaH S PXYÑYXGNHtdXOQd�GIP q GICEVbcedXGNPXx S VvJMCbÖXVECiÌ
R CvJ jLNJ+GNPÇYXCEGzGNHFfÐOQH.YXGIH.VbCEcedXGNPÑÄ S D.VbGNW S PXW\DF[ïHFCiJ+GNHFCEGIPXÎ($ x®fÐOQVEWQGIP�YXGIPª_aCbH.YÇP S P RNS P jLQced�DKJ�GNCbPWQGNPXGIH.GIVEVbGNH jrtyøGIH.yXVECbce[ jS yøGIH�YXLQD�T�_oÖøGIH.CbxªGIPMJËW\GIWQGNyoGNPa_tGIHFY�GIPgv�GNdXGÃYXCbG^GICEP R GNVbP�GIPÆB�GèJMGI[MÌ
JMOQHF[ÍOQxªÖoOQP�GIPMJ+GNP,xpYXCEGtwÑLQW\PXGèJMG�vøYXLQD q HFCEWQWQGNHFD`nýD`J+GNx�výYXCbG^ÕXÖ S H.GIPXY�HFCEfgJ+[�LQxªxªGIHFPpLQVED�YXGIHbËGIH.PïyoGNDKJ+L\PXYÍJ+GNCbVøYXGNH�dXL\YXHFOQP�CbD.cedXGIPZT�P�Y RIS D`J+LQP�YXDFxªGID.D S P�W S PXY³YXL\D�hØV S W R GICiJ+xªGNDFDKnoD`J+GIxx³P�jLQdXGNH�GNHFV�jL S JMGIHKJ�_tGIHFY�GIP S PXY³D.cedXVbCEG�¥\VbCEcedÆL S foYXCbGµSÃGI[\O\PXDKJMH S [MJ+CEOQP�Y�GIHUL S fÐWQG R GNCbcedXP�GèJ+GNPB�LNJMGIP×GICEPXWQGNWQLQPXWQGNPª_tGIH.YXGIPª_aCbH.YXÎ
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Ä^P:Y�GIP�Ä^PXfÐLQPXW×GICEPXGID jrtyøGIH.yXVbCEce[ïD@DFGNCUGICEPXGícÅGNDFcedXH.GICEy S PXWsY�GID�cÅGID.cedXVbG S PXCEWQGIH.[\OQxÊÌÖXVbG{_oGIDtL\xn¤mTzS^]`v�YXGIH)CEP×Ä^yXyXÎ�ÙQÎ Ó _aCbGNYXGIH.WQGIWQGNyoGNPÇCEDKJ:v!W\GIDKJMGIVEVvJMÎ
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Äty�yXCbVEY S P�W³ÙQÎ Ó ÏmÕXcedXGNxªLNJ+CEDFcedXGzÄtPXD.CbcedMJ@YXGIDmcÅGNDFcedXVEG S P�CbWQGNHF[ÍOQxªÖXVbG{_oGIDËLQx�¤mTzSÃ]tÎ
B�OQH`JªDKJMGIdMJZPXGIyøGIP TUVEGI[MJ+H.OQP�x�vUlUHFONJMOQP�x S P�Y:LQP�YXGIH.GIP q GNCbVEcedXGNPXDKJMHFLQdXVEGIPÉDFGICiJZÔtGNHFyXD`J

Ó a^a^P L S ced6GICEP6Õ�J+HFL\dXVØu�OQP A �¦¥ �;Q ¥ A ¨ Ì�bËGIHFP�GIP RIS H�ÂÃGIH.fejS W S PXWsv^YXGNDFD.GIP TUH R G S W S PXW S PXYcÅGID.cedXVbG S PXCEW S PXW:CbP GNCbP�GIHpSÃGICEdXG u�OQP ÕXced�HFCiJFJ+GNPÑu�OQH�D.Cbced WQGNd+J �%¸ ÄtPXW ç aQÙ^vÔZjS yXPta^Ps¹ � Î
Q S P jLQcedXD`J�_aCbH.YmuXGIH.YXLQxªÖXfgJ+GND6cVbGNCQLQVED%fÐGICEPXGIH�ÕÍJMHFLQdXV\CbPËYXCEG
TUVbGN[+JMHFOQP�Ì�Q�no[ïVbONJMHFOQP�Ì�SÃGIDFO\PXLQP R Ì} S GIVEVbG � 9¨§C© � GNCbPXW\GIDFÖøGICEDKJ:v\_ÊOdcÅVbGNCbCEOQPXGNP�CbP GICEPXGIx yXHFGNCvJMGIPpcÅL\PXY@LQPzÒ!L\Y S PXWQD RIS D`J jLQP�YXGIPGIPMJ+D`J+GId�GIPXÎzo CbGËCEP¨D.Ö jLNJ+GNHFGNPD$ OQPXCEDFLÛJ+CEOQPXDFD.cedXHFCiJFJMGIPZ_aCEHFY×Y S H.cedÇYXCEG(S^GNDFOQP�LQP R yøGIY�CbPXW S PXWGICEPZQ S DKJMLQPXY¨x�CiJ dXOQdXGNH^Ä S fgJ+H.CvJ.J+DK_tLQdXH.DFcedXGNCbP�VbCEcedX[\GNCvJ � �;Q A ¥ ¨ � L S DFW\Gè_ jLQdXViJ S PXYÇD.cedXVECbGU¥NÌVbCEcedzY�CbGG$ OQP�GIPax�CiJFJMGIVED�GICEPXGID�Ò�CbP�GILQH.yoGNDFcedXVEG S P�CbWQGNHFD�L S fïGICEPXGUTUPXGIH.WQCbG�uXOQP(P�ªE{UwÑGúÂ × ] S [ïVbGNOQPWQGIyXH.LQcedMJ+Î�]^LQcedÇYXGNxÚB S HFcedXVEL S fØYXCbGNDFGNDtÒw$ ]tÄ
¤mÙNÌ�bËOQxªÖXVbG{_oGIDÊGNHFfÐOQVEWNJzY S H.cedÑÄtyXD`J+H.GICEfÐGIP_ÊGNCvJMGIHFGNH@TUVbGN[MJ+HFO\PXGIP CEPÉGICEPXGNH ÓNÎ x¿YXCEce[\GIP¬bËOQd�VbGNPXDKJMO^ìofÐO\VbCEG³YXCEG�$ OQP�CbD.LNJ+CEOQP RNS �;Q¦«¦<�¨ïÌ$ OQPXGIPNv)_tGIVEcedXG LQPXD.cedXVbCEG�¥\GIPXY CEx lUÕÍÌ�cÅO�O\DKJ+GNH S PXY CEx l�Õ � d;�Uð�õMð�ñ b #�ñ?ï����Uð�õJ�Uð�ñ � L S faQÜ�ªÒP�wÇGèÂ × ] S [ïVbGNOQP HFGNDFÖøGI[MJ+Ciu�G�P�ª {QÜUÈzGúÂ × ] S [8VEGIO\PsyoGNDFcedXVEG S P�CbWNJË_tGIH.YXGIPXÎ�ÂÃOQH^YXGIH¢$ PÍÌ
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L S f!Y�CbG�TUPXYXGNPXGIH.WQCEGu�OQP Ó Ü^eUÈaGèÂ × ] S [ïVEGIOQPÆyøGID.cedXVbG S PXCEWNJ�v�GNdXGÊDFCEG�CEPES^CEcedMJ S PXWªYXGNHmGICEPÍÌ
R GIVEPXGIP-TW_ýÖøGIH.CbxªGNP+JMGªG�_ïJ+H.LQdXCEGIHKJt_ÊGNHFYXGNPXÎ(oµjL\dXHFGNPXYsGICEPXGID�CEPXD.WQGID.LQxÃJ Ó a�ªE{UDtY�L S GIH.PXYXGNPcÅGNDFcedXVEG S PXCbW S PXWQD R no[ïV S D.DFGMD�_ÊGNHFYXGNPÆCbP�Y�GIHÜUD%_³jLQdXH.GIPXYXGNPpT�_ïJMHFLQ[MJ+CEOQPXD.ÖXdXLQD.G�YXGIP³T�_oÖøGèÌ
H.CbxªGIPMJMGIP P�OQxªCbPXL\V�PD¬ Ó | ¥ cÅVEGICE[\GIH.PXG RIS HXÂÃGIH.f jS W S P�WÃW\GIDKJMGIVEVvJMÎ´cÅGNC3YXGIHwcÅGNHFGNCvJMDKJ+GNVbV S PXW^GICEPXGIDlUHFOÛJ+OQPXD`J+H.LQdXVED%v�_tGIVEcedXGIHmCEx Òw$ ]tÄ
¤m{NÌ�baO\x�Ö�VbG{_ÑGNH R G S WNJ�_aCbH.YgvýCEDKJÊYXLQD!ÂÃO\HFWQGNdXGIP�L\yXWQGID.GèÌ
dXGNP u�OQP³YXGIH�$ O\PXCbD.LNJ+CEOQP�y�CbD RIS x�ÕXlUÕ�LQPXL\VbOQWsvoLQP�DFcedXVECbGU¥QGIP�Y×[�LQP�P�xªCvJ.J+GIVED�SÃGILQ[MJMCbOQP³YXGID
PQÜ\|NÌeÈaGèÂÊÌkÕXlUÕÍÌelUH.ONJ+OQP�DKJ+H.LQdXVED�CbP GICEPXGNx q L\HFWQGúJ+yXVEO�ce[ S PXY ÕXGIVEGI[MJ+CEOQP YXGIHªÖXH.O�Y SXR CEGIH`J+GIPq GICEVbced�GIPXLQH`J�GNCbP×lUCbOQP�x�v�bËLQOQP�x¨O8YXGIHmlUHFOÛJ+OQPXD.GI[ S PXY jLQHFD`J+HFL\dXV�d�GIHFW\GIDKJMGIVEVvJÃ_tGIHFY�GIPXÎ
B�LQDËTW_ýÖøGIH.CbxªGNP+J�]tÄ`P^apyoGUjXPXYXGúJ�D.Cbced�CExÀ]^OQHFYXL\HFGIL\V
YXGIDaÕXlUÕÍÌ�bËOQxªÖXVEG�_oGND%v!_tO×YXGIH

G{_8JMHFLQd�CbGNHKJ+GªÕÍJMHFLQd�VØL S f
Y�CbG�WQGú_ jLQdXViJ+GpQ%CEGIVExªLNJ+GNHFCEG � GNPXWQVEÎDõT������ó�õÚô@��õÉõMó�� � v RNS x cGICEDFÖXCEGIV
lUHFOÛJ+OQPXGNP CbPYù jS DFD.CbW\GIx o9LQD.DFGIH.DKJMO^ì9f jS HE�sx O8YXGNH CEP�GICEPXGIH,cÅVbGNCbfÐO\VbCEG�yøG�jXPXY�VbCEcedXGÆDKJMLNJ+CiÌ
OQP jLQHFG³cÅVbGNCbLÛJ+OQxªG � YXLQdXGNH L S ced�YXCEGauoCbGNVbyøGIP S J R JMG�v)GIPXW\VbCEDFcedXGEcG R GNCbced�P S PXW�*%ò��ó���õc������ó�õ
ó�� ©ó��0� ôtó%ñ?õT, � f jS H��CQ0�;Q�Ì�baO\VbVECbD.CbO\PXGIPgv\JMHFCfìïJ:vÍ_tOQyoGNCXÕÍJMHFLQdXV S PXY q L\HFWQGúJ RIS HGbËOQPMJMHFOQVEVbGYXGIH
GNCbPXVEL S fÐGNPXYXGNP l�H.O�²èGI[MJMCbVEG�vËYXGND�ÕÍJ+Os¥QÖXHFO R GID.DFGND S PXY Y�GIH�ÂÃGIHFxªGNDFD S PXW YXGIDZdXLQYXH.OQPXCEDFcedXGNPTUPXY RNS DKJMLQPXYXGNDtxªCiJaB�GèJ+GN[MJ+OQH.GIVEGIxªGIPMJ+GNPÇyøGID`J jS ce[MJzDFCEPXYXÎ)B�L�YXLQD
$ PMJMGIHFGNDFD.GzCEPp]tÄdPsa�DFCEced
D.Oe_tOQdXV�L S f Õ�ced+_tGIH.CbO\PXGIP LQVEDtL S cedÑL S f GNVbGNxªGIPMJ+LQH.G@dXLQY�HFOQPXCEDFced�GlS^GNLQ[MJ+CEOQPXGNPÑDFOk_aCEG@YXGIP
CEPMJ+GIH.xªGIYXC�jLQHFGNPgv�xªCvJ.J+GIVEDØu�GNHFD.cedXCbGNYXGIP�GIH�ÂÃL\HFCELQyXVEG � _aCEG¢bËOQVbVECEDFCEOQPXDFGNPXGIH.WQCEGaO8YXGNHÈaH+jO^¥QGtYXGID
ÕÍJMO^¥QD`nýD`J+GNx�D � [ÍOQPMJ+HFO\VbVECbGNHKJ RIS W�jLQPXWQVECbced�GIPûcGIHFGNCbced GIH.DKJ+H.GIce[MJ�vÊ_tGIH.YXGIP GICEPXGîSÃGICEdXG�u�GNHKÌ
D.cedXCbGNYXGIP�GIHtlUH.O�²èGI[MJ+CEV x S PXY q LQH.WQGèJM[\OQxzyXCEPXLNJ+CEOQPXGNP¨yøGIP S J R J:v%dXCbP�DFCEced+JMVbCEcedÇY�GIHFGNPpWQGIPXL S GIHjr^yoGNHFDFCEcedMJÆL S f�YXCEG¯Q S DFL\x�xªGNPXDKJMGIVEV S P�WÑYXGIHËL S fÐWQGIPXO\x�xªGNPXGIP:B�LNJ+GNPXD jLNJ R GªCEP-Ä^ÖXÖøGIPXYXC _c O�Y�GIH)L S f!YXGIP×GIH`_ jLQdXPMJ+GNP jr^yoGNHFDFCEcedMJ+D.LQHKJMCb[ÍGIV ��¸ ]`$ wZP^a�a^a^¹ � u�GNHK_aCEGIDFGNPsDFGNCbÎ
B�CbGíbaO\P R GNÖÍJ+CEOQP YXGID�TW_oÖøGIHFCExªGIPMJ+GNDZD.ÖXCEGIWQGNVvJ¨DFCEced CbP D.GICEPXGIx ÖXHFCEP R CEÖXCEGIVEVbGNP9Ä S fÐyXL SWQGNx jL^¥ªÄtyXyXÎ%Ù\Îb{Ê_aCEYXGIH.ÎÃB�L\DmWQH S P�YXVbGNWQGIP�YXG(Q%CbGNV�YXGIH)x jOQWQVECEcedXDKJ)u�O\VbVEDKJ jLQPXYXCEWQGIP¨wÑGID.D S P�WYXGND�dXLQY�HFOQPXCEDFced�GIP TUPXY RNS DKJMLQPXYXD _aCEHFY Y�LQyoGNC)x�CiJsÔ^CbVEfÐG×GICEPXGID�xªLQW\PXGèJMCbD.cedXGIP ÕXÖøGI[MJ+H.ONÌxªGèJMGIH.DzWQH.O^¥QGNH�WQGIOQxªGúJ+HFCEDFced�GIHaÄt[ R GNÖÍJ+LQP R vY�GIDFD.GIPîbaGNHFPïyøGIDKJMLQPXYÍJMGICEV�uýCEGIHËWQH.O^¥NuXOQV S x�CEWQGÕXÖ S HFGNPXYXHFCEfgJ+[�LQxªxªGIH.P RIS H�$ xªÖ S VbD.yoGNDKJ+CExªx S P�W S PXY q GICEVEcedXGIPXCEYXGNP+JMCkj�[�LÛJ+CEOQP DFCEPXYgv�HFGNLQVbCiÌ

D.CbGNHKJ+Î�]^ÄdP^a�CEDKJ YXLQxªCvJ CEPÇYXCEG±bËLNJMGIWQO\HFCEGaY�GIHÃT�_oÖøGIH.CbxªGIPMJMG@GICEP RIS OQHFYXP�GIPgv1_ÊGNVbcedXG Y S HFcedWQH.O^¥QG jrtyøGIH.YXGIce[ S PXW YXGID�l�d�LQDFGNPXHFL S x�GNDÅGICEPXG
Â�CEGIV R LQd�VoYXGNH�Ö�d+noD.Cb[�LQVECbD.cedXGIPph1LQcNGèJFJMGIP S PÍÌJMGIHFD S cedXGNPZ_ÊO\VbVEGIP¨LQPXDKJMLNJFJzGNCbPXGËD.ÖoG R CfjXDFcedXG,°ay�DFGIH`u�LQyXVEGzOQÖ�J+CEx�L\V RIS DKJ S YXCEGIHFGNPXÎ
B�CbGyoGNCbYXGNPÊÂÃGIHKJMG�_oxªLQWQPXGúJ+G �7®E¯�°E±³²^´�µ�� YXCEGIPXGNP�Y�LQyoGNC RIS P jLQcedXD`JÃYXGIH
ÕXGNÖXLQH.LNJ+CEOQPtu�GNHKÌD.cedXCbGNYXGIP:WQGIVELQYXGNPXGIH q GNCbVEcedXGIP S PXY YXGNH2$ xªÖ S VEDFyøGID`J+CEx�x S PXW^v%_ jLQdXH.GIPXYsY�CbGtuoCEGIHÊD`nýxªxªGèÌJMHFCEDFced RNS H^Õ�J+HFL\dXVbGNyoGNPXGaLQPXWQGNOQHFYXP�GèJ+GNPÑÕXÖ S HFGIP�YXHFCEfgJ+[�LQxªxªGIH.P �7®E¯�¶ h ±³²^´�µ S P�Y�· ¯�¶ h ±

¸ ´�¹m� YXCEGÆG�_oÖXVEC R CvJMG¨wÑGNDFD S PXW-YXGIHªÕXÖ S HFGIP S P�Y6YXCEG q GICEVbcedXGNPXCEYXGIPMJ+CfjX[�LNJMCbOQP9x�CiJFJMGIVEDªYXGIDD.ÖoG R CfjXDFcedXGNP TUPXGIH.WQCEGèu�GNHFV S DKJMGID�VEGICEDKJMGIPXÎ9Ò!GúJ R J+GIH.G@_aCbH.Y6CEx cÅGNHFGNCbced xªCbPXCExªLQVEGIH¯$ OQPXCEDFCEGèÌ
H S PXW ��º?Ì¼» Ù �m½ vªLQVEDFO CEP�GNCbPXGNx uXGIH.WQVbGNCbced�DK_tGICEDFG [8VEGICEPXGNP Ä^[ R GIÖ�J+LQP R yoGNHFGNCbcedgv³Y S HFcedh V S W R GICiJ _ jLQPXYXG �7¯"¾_¿p±�¯ ¸ ´�¹ v ¯"¾_¿p±³À ¸ ´�¹ S PXY ¶OÁ I ¯"¾_¿"± ¸ ´�¹m� GIH.W jLQP R J+Î�B�CbGUGIH`_ jLQdXPMJ+GbËOQPMJ+H.OQVEVbGmYXGNH
GICEPXVEL S fÐGIP�YXGIP�lUHFO�²èGN[+JMCbVEG)DFOk_aCEGÃY�CbGÅÕ�J+HFL\dXVbY�G�jXPXCiJ+CEOQP�_aCbH.YÊu�OQH
YXGNx q LQHFW\GèJY S HFced GICEPXGlSÃGICEdXG^uXOQPsÕ R CEPMJ+CEVbVELNJMCbOQP�DMx S PXYÃÂ¤mGNHFGNPX[\Oku R jLQd�VbGNHFPÉD.Ok_aCbG@[ïVEGICEPXGIP�Â@CbGNVbYXH.LQdMJFÌÖXH.OQÖøOQHKJMCbOQP�LQVb[�LQxªxªGIH.P � I ²�± ��v ®OÄ v;Å ¶ i ±³²^´�µ�´"Æ�� H.GILQVECbD.CbGNHKJMÎ ÕXcedXVECbGU¥QVECbced GIHFVEL S yøGIP CEx
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Grundfläche ca. 16x12m
T 2

Strahl
U

supraleitende MagneteV
(Feldstärke: 1.5T bzw. 1.1T,
W
Gesamtgewicht ca. 800t)
T

Spurendriftkammern (V/MTPC)
U

(ca. 180.000 Kanäle)
W

Flugzeitwände (TOF-TL/R-GL/R)
(ca. 2.000 Szintillationsdetektoren)
W

Target
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	������4Û�þ�µ�Ù8Ú>Ý ó µ��oµF´<ÝB÷>÷�µ(÷�µ+þ�â Ù@Ù�µ.Ü ´¥µ.×�Ù��U���o�������� ¹4÷>÷�ì¹BÚ�µ(×Q÷ ó
Ö Ù�¹ ç â?Ü ô · ó µ.÷¨´¥¹BÚ>× Ö Þ�Ú�µ.â?÷>Ü?âAÞ�Ú Ö Ù�µ(÷ � ÷�µ.×��4âqµ�è µ.×@Ü ô Ö Ù�´¥µ.×�Ù������¾÷CÝB×�·p¹BÜ�è µ(×�Ù�µ(âAÜ�Ù+â Ö Ù�À�´<Ý ç µ.â
ó ¹ Ö�� ÕßÙ8â�· ô · ó µ.×��>Þ�Ú>÷>â�ÙQÙSµªå ô (6� ¹ ô ê ó µ.× ô ÷Ù�µ(×�µ(÷ ô ÷ ó " v � ¹ ô ê ó µ.×���µ.â�Ù�µ ó µ Ö Ú>Ý�Þ�ÚßÛµ(÷�µ.×A�6µ�Ùâ Ö Þ�Ú�µ.÷��CÞ�Ú�´¥¹B÷>å�µ Ö"ç µ Ö Ù8â�·p·�Ù´ ô × ó µ9¸�ä�¹dâA÷ ó â�µ Ö µ.×�Ô ç Ú�¹B÷ ó Ü ô ÷�� Ö Ý�´<ÝBÚ>Ü������º¹4Ü Ö¹ ô Þ�Ú��
 !�" Û�ä�¹(Ù�µ(÷ ô ÷ÙSµ.× Ö ô Þ�ÚÙb´�µ(× ó µ(÷�À ó âqµ Ö µÿä�¹ Ù�µ.÷ Ö ì¹(Ùå9µ�sFµ ó Ý�Þ�Ú±·:â�Ù�µ(âA÷�µ9· âA÷¦ígµ.â�Û
Ü�µ.÷ ô ÷8ÙSµ.× Ö Þ�Ú>â�µ ó Ü?â?Þ�Ú�µ.÷[t�µ(á4ÝB÷ Ö Ù8× ô áÙ8â?ÝB÷ Ö ÕC×QÝ6�B×A¹6·p· ÕC×QÝ ó>ô å.â�µ.×�Ù{´ ô × ó µ.÷�À Ö Ý4ÜAÜ�Ù�µ¹B÷ ó âqµ Ö µ.×�ßÙSµ.Ü?Üqµ�¹ ô êsÚCâqµ(×�¹ ô êéå ô ×ßìô Þ�áU�6µ.Ú�µ(÷ ó µ��"÷8ÙSµ.× Ö Þ�Ú>â�µ ó µ¿â?÷ ó µ.×�Ø{µ.Ú�¹B÷ ó Ü ô ÷�� ó µ(×�ä�¹(ÙSµ.÷�À6´�â�µ Ö âqµ
â�· ~>¹ ô êzµ ó µ.×)Ô<× ç µ(â Ù:÷>Ý�Þ�Ú ó µ Ö ìÝBê�ÙSµ.×Aµ.÷ó¹ ô ê�ÙS¹ ô Þ�Ú�µ(÷Á´¥µ.× ó µ.÷�À2Ú>â?÷��6µH´�âqµ Ö µ.÷Á´�µ(× ó µ(÷�¸b�>Ý
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´�âA× ó âq·Áà:¹BÜ?Üqµ ó µ(×#���4Û�ä�¹(Ù�µ(÷�÷CâAÞ�ÚÙ)Ý ç âq�6µ ( �ó,6v � Û�þ�â Ù@Ù�µ.Ü ´¥µ.×�Ù ç â?Ü ó>ô ÷�� ç µ(÷ ô Ù8å�ÙSÀ Ö ÝB÷ ó µ(×Q÷Ö Ù�¹ ÙQÙ ó µ ÖQÖ µ.÷�µ(âA÷ ( � v (6� Û��>Þ�Ú>÷>â�ÙQÙSÀ>´<Ý ç µ.â ó âqµ%$ ô ¹B÷Ù8â�Ù�¹ Ù8â�è µyÔ ô Ö ´�â?×Qá ô ÷���¹BÜ?Üqµ(× ó â?÷�� Ö ¹BÜ Öê ìô × ó âqµ�è>ÝB×QÜ?âqµ��6µ.÷ ó µ+Ô"× ç µ.â�Ù�è µ.×@÷�¹BÞ�Ú>Ü ì¹ Ö@Ö â�� ç ¹B×�µ.â?÷>å ô Ö Ù ô êzµ(÷ÿâ Ö Ù�¸

ïWX�K�L�T_NQïg]^L�PSNQl:\

� Ú�µ ó â�µ Ö µ)ë2×@ÝBå9µ ó>ô ×�å ô ×`þÿâ Ù@Ù�µ(Üø´¥µ.×�Ù ç â?Ü óCô ÷���µ(×Qê,ÝBÜ��(ÙSÀd´¥µ.× ó µ.÷ ó âqµ ç µ.â�Ù8×A¹6�6µ.÷ ó µ.÷ � âA÷ Û
å9µ.Ü?Ü�¹ ó>ô ÷��oµ.÷�sFµ ó µ(×W�>Õ ô ×�÷>ÝòÞ�Úbµ(âA÷�µ.×Ùtµ.â?Ú�µ�è!ÝB÷�ü�¹BÜ?â ç ×�¹(ÙâAÝ4÷ ÖQÖ Þ�Ú>×Qâ�ÙQÙSµ.÷�À�´¥µ.Ü?Þ�Ú�µ Ö â?Þ�Ú�ÚCâA÷ßÛ
Ö â?Þ�Ú8ÙÜAâ?Þ�Ú ó µ.×oä�¹(Ù�µ(÷>×�µ(á4ÝB÷ Ö Ù8× ô áÙ8â?ÝB÷ Ö Ý�´�â�µ ó µ�· � ×�µ(âq�4÷>â Ö ��Ý ó µ.×¾�>Õ ô ×@÷>â�è µ9¹ ô Ü?Ý6�Bâ Ö Þ�ÚyÝB× ó Û
÷�µ.÷#Üq¹ ÖQÖ µ(÷�À ô ÷Ù�µ(×_´<ÝB×Qêzµ(÷�À Ö Ý�´�âqµ�¹B÷ Ö Þ�Ú>Ü?âqµ ù µ.÷ óÿó µ.×`þ�â Ù@Ù�µ.Ü ´¥µ.×�Ù¨�U���6�S������ ¹ ô êPè�µ.× Ö Þ�Ú>â�µ�Û
ó µ.÷�µ �'& µ(áÙ�µ�á4ÝB×@×Qâ��Bâqµ(×�Ù ô ÷ ó Ö Þ�ÚCÜAâ�µ ù Ü?â?Þ�Úÿ÷>ÝB×A·:â�µ.×�Ù�¸

( ü)ÝB×Q×Aµ.áÙ ô ×Aµ.÷ ç µ(â ó µ.×�ØWµ Ö Ùâq·p· ô ÷�� ó µ(×�CÕ ô ×QÕ ô ÷>áÙ�µ» âqµ Ö Þ�Ú>ÝB÷:âA÷dü�¹BÕ�¸ " ¸ " á ô ×QåÙ¹B÷��6µ Ö Õ>×QÝ�Þ�Ú�µ.÷�À � â�µ ù µ.÷kâq·£~>¹ ô êzµ ó µ(×�t�µ(á4ÝB÷ Ö Ù8× ô áÙ8â?ÝB÷·pµ.Ú>×Aµ.×�µ<ür¹4ÜAâ ç ×�¹ Ù8â?ÝB÷�µ.÷ ô ÷ ó ü)ÝB×Q×Aµ.áÙ ô ×�µ.÷bµ(âA÷�Àe¹B÷��oµ.êz¹B÷��oµ.÷ ç µ.â�·Þ~>µ Ö µ.÷ ó µ.×{t�ÝBÚßÛ
ó ¹(ÙSµ.÷#å ô ×�ØWµ Ö Ù8â�·p· ô ÷�� ó µ.×¦�>Õ ô ×QÕ ô ÷Cá8ÙSµ ô ÷ ó�ó µ(×"å ô �6µ(Ú�ìÝB×Qâ��6µ(÷�~>¹ ó>ô ÷��6µ.÷ ó â�µ Ö µ(×
ë ô ÷>áÙ�µ�¸"ä�µ(×�µ.÷#á4Ý4×Q×�µ(áÙ�µ�ØWµ Ö Ù8â�·�· ô ÷��ýÚ�¹(Ùr�B× ô ÷ ó Ü�µ9�6µ(÷ ó µ.÷ � â?÷ �>ô ù ¹ ô ê ó â�µ)þ�µ Ö Û
Ö ô ÷�� ó µ Ö"Ö Õ�µ.å(âAö Ö Þ�Ú�µ.÷ � ÷�µ(×��Bâ�µ�è�µ.×QÜ ô Ö Ù�µ Ö ¸bÔ ô ê ó µ9· ø"â è�µ9¹ ôÿó µ.×<Ø{µ Ö Ùâq·p· ô ÷�� ó µ(×�>Õ ô ×@Õ ô ÷>áÙSµº²)�+* ÿd¿åü,��ý.-�����/0�21�°�ö>÷ ó µ.÷g÷ ô ÷
÷>Ý�Þ�Úyè!ÝB× ó µ.×��>Õ ô ×Q×Aµ.á4Ý4÷ Ö Ù× ô áÙ8â?ÝB÷ ó â�µ
âq· ê,ÝBÜq�oµ.÷ ó µ(÷[�oµ.÷�¹B÷C÷8ÙSµ.÷�ü�Ý4×Q×�µ(áÙ ô ×Aµ.÷ Ö Ù�¹(Ù@Ù�¸
3 � Ü�µ.áÙ×QÝB÷>â?á�á^¹BÜAâ ç ×A¹(Ù8â?ÝB÷�·kâ�ÙQÙSµ.Ü Ö ó µ(×�ü�× ö ÕßÙ8ÝB÷�·�µ�Ù8Ú>Ý ó µØWµ.â�·LÔ ô Ö Üqµ Ö µ(÷ ó µ.×�ë ô Ü Ö Ú�ìÝBÚ�µ(÷ ó µ.×rµ.Ü�µ.áÙ8×@ÝB÷>â Ö Þ�Ú�µ(÷|ü�¹B÷�ì¹4Üqµ�· ô ù ¹ ô ê�â ó µ.÷ Û

Ù8â Ö Þ�Ú�µkæµ.× Ö Ù�ì¹4×Qá ô ÷��eá4ÝB×@×Qâ��Bâqµ(×�Ù�´�µ(× ó µ(÷�¸�ä¿â�µ Ö ´�âA× ó â�· � ãéÕ�µ.×@âq·pµ(÷8Ù
ø<Ô¥½on
ó>ô ×@Þ�Ú ó âqµ¿ü�¹BÜ?â ç ×�¹(ÙâAÝB÷ ó µ.×Wµ(Üqµ(á8Ù×QÝB÷Câ Ö Þ�Ú�µ.÷ÿü�¹B÷aì¹BÜqµ¥·:â�ÙQÙSµ.Ü Ö ó µ.×`ü)× ö Õ Ù8ÝB÷�·pµ�Û
Ù8Ú>Ý ó µ"×�µ9¹4ÜAâ Ö â�µ.×�Ù�Àd´<Ý ç µ.â�·pµ�Ù�¹ Ö Ù�¹ ç âAÜ�µ Ö5476 y ú98 âA÷ ó ¹ Ö õr¹ Ö@Ö_ö�Ö ÙSµ9·êµ(âA÷��6µ ç ×A¹BÞ�ÚÙ´�âA× ó
ô ÷ ó Ö Ý ó µ.×�òôµ(×Qêz¹BÜ?Ü ó µ.×E×A¹ ó â?Ý6¹BáÙ8â�è µ(÷ ú98 Û�ü�µ(×Q÷�µbå ô µ.â?÷�µ.×¥�6µ.÷�¹ ô ÜAÝBá^¹(Û
ÜAâ Ö â�µ.× ç ¹B×Aµ.÷�À ó>ô ×QÞ�Ú ó ¹ Ö ú98 Û��>ÕÚµ(áÙ8× ô · ç µ.á^¹B÷>÷ÙSµ.÷ � ÷�µ.×A�Bâqµ ó µ.Õ¥Ý Ö â ÙâAÝB÷gê ìô ÚC×�Ù�¸
ä�µ.×oÔ ç �BÜ�µ.â?Þ�Ú ó µ.×{�>âq�4÷�¹BÜ�µ ó µ.×Wµ(âA÷Cå9µ.Ü?÷�µ(÷#ü�¹B÷ ì¹BÜqµ<ÜAâ�µ.êzµ(×�Ù ó â�µ�µ.÷Ù Ö Õ>×Aµ.Þ�Ú�µ(÷ ó µ.÷
æµ.× Ö Ù�ì¹4×Qá ô ÷�� Ö êz¹BáÙ8ÝB×Aµ.÷�¸�Ô<Ü?Üqµ(× ó â?÷�� Ö · ô ù ´�µ��6µ.÷ ó µ.×)â�· æµ.×��4Üqµ(âAÞ�Ú�å ô ·kâ?÷>â�Û·p¹BÜ�â?ÝB÷>â Ö â�µ.×Aµ.÷ ó µ.÷
ígµ.â?ÜAÞ�Ú�µ(÷ ²�Þ9¹o¸O½váoµ�æ�°<Ú>Ý4Ú�µ.÷ � ÷�µ(×��Bâ�µ ó µ.Õ¥Ý Ö â�Ù8â?ÝB÷ ó µ Ö ú98 Ûì� ç µ.×A�6¹B÷��6µ Ö è>ÝB÷�½  + v6vváâµ�æ ó âqµ�æµ.× Ö Ù�ì¹B×@á ô ÷�� Ö@Ö Õ�¹B÷C÷ ô ÷��ªè µ(×Q×Qâ?÷��6µ(×�Ù�´¥µ.× ó µ.÷�À´EÝ ç µ(â ó âqµ�ë2×@ÝBÕ¥ÝB×�ÙâAÝB÷�¹BÜAâ�Ù�ì¹ Ù ç µ.â)��· Ö Þ�Ú�¹BÜ�Ù�µ(÷�¹ ô ê�ø"ÝB×�·p¹BÜ Ö Õ�¹4÷>÷ ô ÷��ÿâ?÷ ó µ(÷sFµF´¥µ.â?Ü Ö è!Ý4÷kè�µ.× Ö Þ�Ú>â�µ ó µ(÷é"ÝòÞ�Ú Ö Õ�¹B÷C÷ ô ÷�� Ö �oµ.×8ì¹ Ù�µ.÷:è µ.× Ö ÝB×A�(Ù�µ(÷�Ô ô Ö Ü�µ Ö µ9·kÝ óCô Û
Üqµ(÷ý÷>â?Þ�ÚÙr�6µF´yì¹BÚC×QÜ�µ.â Ö Ù�µ�Ù)â Ö Ù ô ÷ óýó ¹BÚ�µ(×Wµ.â?÷�´¥µ.â�Ù�µ(×�µ.×`ü�¹BÜ?â ç ×�¹(ÙâAÝ4÷ ÖQÖ Þ�Ú>×Qâ�ÙQÙSÀ ó â�µ
ô ÷Ù�µ(÷ ç µ Ö Õ>×QÝ�Þ�Ú�µ.÷�µ[��µ(áÙ8ÝB×@áå¹4ÜAâ ç ×�¹ Ù8â?ÝB÷�À�÷>Ý(Ù�´¥µ.÷ ó â��b´�âA× ó ¸±?�· Ö µ.Ü ç µ(÷|ü)ÝB÷ßÛ
Ù�µ�ã�Ù|â Ö Ù ó â�µûür¹4ÜAâ ç ×�¹ Ù8â?ÝB÷ ó µ.×ó�>â��B÷�¹BÜ?Ü�¹ ô ê,å9µ(â ÙSµ.÷ ó µ.×óµ.â?÷>å�µ.Ü?÷�µ.÷ ü�¹B÷aì¹BÜqµ\å ô
÷�µ.÷C÷�µ.÷�À ó â�µ ó>ô ×QÞ�Ú � âA÷ Ö ÕÚµ(â Ö ô ÷��kè!ÝB÷¯íOµ Ö ÙÕ ô Ü Ö µ.÷j�6µF´<ÝB÷>÷�µ(÷º´�â?× ó À ô ÷ ó ´�â�µ
Ý ç â��6µ#à�¹4á8ÙÝB×�µ(÷ ç µ.â�· Ô ô Ö Ü�µ Ö µ.÷ ó µ(×�t�ÝBÚ ó ¹ Ù�µ.÷ù¹B÷��6µH´�µ(÷ ó µ�Ù�´�µ(× ó µ(÷²áå¹4÷>÷²�ú�þÿÝ�Þ�á�n6�6Àsõr¹ ç Üôn�:oÀôt öéç âôn�:oû�°�¸
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3 Ô ô ê ä�µ�Ù�µ.áÙÝB×�µ & µ(á8ÙSµ+áßÝB×Q×@âq�4âqµ(×�Ù�µ�Ô ô Ö Ü�µ Ö µ�¹BÜ��BÝB×Qâ�Ù8Ú�·�µ(÷Ø{µ.â ó µ.×`æµ.×A¹B× ç µ.â�Ù ô ÷��:è>ÝB÷;�" <�" 'Û�ä�¹(ÙSµ.÷ó· ô ù Ù�µ�å ô>ó µ�· ó ¹ Ö æµ.×QÚ�¹BÜ ÙSµ.÷ ó µ.×
ä�µ�Ù�µ(á8ÙÝB×�µ(Üqµ(áÙ8×QÝ4÷>âAá Ö Ý�´�âqµ ó ¹ Ö ì� ç µ.× Ö Õ>×Aµ.Þ�Úè µ(×QÚ�¹4Ü ÙSµ.÷ ó µ.×�Ô ô Ö Ü�µ Ö µ9·kÝ óCô Üqµ
óCô ×QÞ�Úb?�÷ óCô áÙ8â?ÝB÷ûìô ç µ(× ó â�µEà:µ.Ü ó>ó ×ì¹BÚÙ�µEâ?÷ ó µ(×�ä�¹(Ù�µ(÷>×�µ(á4ÝB÷ Ö Ù8× ô áÙ8â?ÝB÷ ç µ(×ßìô Þ�áÛ
Ö âAÞ�ÚÙâq�(Ù�´¥µ.× ó µ.÷�Àe´�¹ Ö<ç µ(â ó µ(÷ ó ÝB×�Ù¨�6µ9�oµ ç µ.÷�µ(÷
Ú>ÝBÚ�µ(÷��>Õ ô × ó âAÞ�ÚÙSµ.÷¯å ô ×EØ{µ�Ûµ(âA÷ �>ô ÖQÖ ô ÷�� ó µ(×¥¹ ô Ö �6µ(Üqµ Ö µ.÷�µ.÷
ë ô Ü Ö Ú�ìÝBÚ�µ.÷�²�×ì¹ ô ·kÜ?âAÞ�ÚÿÝ ó µ(×"å�µ.â�Ù8Ü?âAÞ�Ú�° ç µ(÷�¹BÞ�ÚßÛ
ç ¹B×�ÙSµ.×yëvâ�ãÚµ.Ü ô ÷ ó¦ó ¹6·kâ�Ù ó µ(×�~>¹ ó>ô ÷�� ó µ(×��>Õ ô ×QÕ ô ÷Cá8ÙSµÿê�ìô Ú>×�Ù�¸í�>Ý¾áßÝB÷>÷Ù�µ
ó ¹ Ö ÷CâAÞ�ÚÙ¿â ó µ�¹BÜqµ�å9µ(â ÙÜAâ?Þ�Ú�µ"Ô ç á�Ü?âA÷��oµ.÷ ó µ(×oÔ ô Ö Ü�µ Ö µ.Þ�Ú>â?Õ Ö ²>=��9¿?�+* /0���{¿�@A/CB9ü °v÷�¹BÞ�Úµ(âA÷�µ9·@�>â��B÷�¹BÜ Ö Ý�´�âqµ ó µ(×�µ.÷gæµ.×@Ú�¹BÜ�Ù�µ.÷ ç µ.â Ö â�· ô Ü ÙS¹B÷�µ.÷ �>â��B÷�¹BÜ�µ.÷ºâA÷�·pµ.Ú>×Aµ�Û
×Aµ.÷�ür¹4÷�ì¹BÜ�µ.÷�µ(âA÷�µ Ö�D Ú>â?Õ Ö ²>�)@A/CEF��G�����ü °�6µ�·�µ ÖQÖ µ.÷�´¥µ.× ó µ.÷ ô ÷ ó �6µ.÷�¹ ô Ö Ýr´�âqµ
ó ¹ Ö µ.×Q´yì¹BÚ>÷Ù�µ ì� ç µ(× Ö Õ>×�µ(Þ�Ú�µ.÷ ó µ.× ô ÷Ù�µ.×bµ(âA÷�µ9· à�µ(Ü óCó ×�¹BÚÙgÜ?â�µ9�6µ(÷ ó µ.÷ Ô ô Ö Û
Ü�µ Ö µ.Õ>Ü'ì¹(Ù@Ù8Þ�Ú�µ(÷Ñ²>*H�%ü,��ýI�A*J��ýIK9¿�¿åü,�A* L�° ó>ô ×@Þ�Ú²ØWµ.×ßìô Þ�á Ö â?Þ�Ú8Ùâq� ô ÷�� ó âqµ Ö µ.×yþ�µ Ö@Ö ô ÷ßÛ�oµ.÷¦â?÷ ó µ.÷±�Câq�B÷�¹BÜq¹ ô Ö Ü�µ Ö µ9¹BÜ��BÝB×@â ÙÚ�·pµ.÷£²�ú t"Ý4ÜAÞ�n6noûq°�âq· �>â?÷>÷�µ�µ(âA÷�µ(×ýä�µ�ÙSµ.áÛ
ÙÝB×�·kÝ ó µ.Ü?Ü?âqµ(× ô ÷��¯â?÷ ó â�µ�ä�¹(Ù�µ(÷>×�µ(á4ÝB÷ Ö Ù8× ô áÙ8â?ÝB÷ù¹ ô êz�6µ.÷CÝ6·p·�µ(÷é´¥µ.× ó µ.÷�¸ ä�¹
ó ¹ Ö µ(×_´ ì¹BÚ>÷ÙSµ�Ô çCÖ â?÷>áoµ(÷ ó µ.×yø ô Ü?ÜAâ?÷>â�µ�²)=��9¿?�+* /0���	¿�@A/CB9üþ°:÷�¹BÞ�Ú�µ(âA÷�µ�· �Câq�B÷�¹BÜ
å ô>ó µ�· ó µ(÷ Ö Þ�Ú>ÝB÷gâ?÷
ü�¹BÕ�¸ " ¸ " ¹4÷��6µ Ö Õ>×QÝ�Þ�Ú�µ(÷�µ.÷é�>Þ�ÚS´�µ(ÜAÜ�µ.÷S´¥µ.×�Ù ó µ(×¿ä�¹(Ù�µ(÷ßÛ¹ ô Ö Ü�µ Ö µr²�MONp¯ùüH@%ýI��¿�@�KA*H�9°Jµ & µ.áÙâ è+è µ.×ì¹B÷ ó µ(×�ÙSÀ!áå¹4÷>÷ ó â�µ Ö ó>ô ×QÞ�ÚkÔ ô Ö@Ö Þ�Ú>×Aµ.â ç µ(÷
ó µ.×bÜ?ÝBá^¹BÜ¾¹ ô Ö �oµ.Ü�µ Ö µ(÷�µ.÷�~>¹ ó>ô ÷��
×�µ9�4â Ö Ù8×Qâ�µ.×�Ù ô ÷ ó â�· æµ.×QÜ�¹ ô êzµ ó µ.×�´¥µ.â�Ù�µ(×�µ(÷
ü)ÝB×@×�µ(á8Ù ô ×�µ(÷�² Ö â�µ.Ú�µ:ä¿×Qâ?ê�Ù8áßÝB×Q×Aµ.áÙ ô × ô ÷8ÙSµ.÷�° ç µ.÷ ô Ùå�Ù�´�µ(× ó µ(÷�¸Á?�÷ Ö Ý4êzµ.×Q÷ ó â�µ�Û
Ö µ �'& µ.áÙ�µ)è!ÝB×@÷�µ.Ú�·:Ü?â?Þ�Ú\âA÷eä�¹(Ù�µ(÷<·kâ�ÙýÚ>Ý4Ú�µ.×r�>Õ ô × ó â?Þ�Ú8ÙSµ ç µ ó µ ô Ù Ö ¹6· Ö â?÷ ó À´ ô × ó µ(÷ ó â�µ Ö µ+÷>â?Þ�ÚÙbâ?÷ ó µ.÷%���4Û�ä�¹(Ù�µ(÷ Ö ì¹(Ùå9µ(÷[¹B÷��6µ ç ×A¹BÞ�ÚÙ�¸

3 Ô"÷>Õ�¹ Ö@Ö ô ÷�� ó µ Ö ~>¹ ó>ô ÷�� Ö â?÷Ù�µ9�4×�¹BÜ Ö ó µ.×¦�>Õ ô ×@Õ ô ÷>áÙSµä�¹ ó âqµgØWµ Ö Ù8â�·p· ô ÷�� ó µ(×º~>¹ óCô ÷���µ.â?÷�µ Ö �>Õ ô ×QÕ ô ÷Cá8ÙSµ Ö ó>ô ×QÞ�Ú � ô ·p·p¹(ÙâAÝB÷¹4ÜAÜ�µ.×�ë ô Ü Ö Ú ìÝ4Ú�µ.÷ ó µ.× ç µ(â Ù×�¹6�6µ(÷ ó µ(÷6ëvâ�ãeµ(Ü¿âq· à:¹BÜ?Üqµ��4×QÝ ù µ(×ý×�µ(Üq¹ Ù8â�è µ.×¨» â?÷ßÛ
áâµ.ÜoåF´�â Ö Þ�Ú�µ(÷|ígµ.â?ÜAÞ�Ú�µ.÷ Ö Õ ô × ô ÷ ó Ô ô Ö Ü�µ Ö µ.Õ>Ü ì¹(ÙQÙÞ�Ú�µ.÷�¹B÷�â?Ú>×Aµýõ+×Aµ.÷>å�µ.÷ Ö Ù ìÝ ù ÙSÀ
Ú�¹(Ùé·p¹B÷ ó âqµó~>¹ ó>ô ÷�� ÖQç µ Ö Ù8â�·p· ô ÷�� ó>ô ×@Þ�Ú ó â�µ
Ô<÷>Õ�¹ ÖQÖ ô ÷��ùµ(âA÷�µ Ö �6µ9µ(âq�4÷�µ�Û
ÙSµ.÷ýþ�Ý ó µ(ÜAÜ Ö ó µ.×�×ì¹ ô ·kÜ?âAÞ�Ú�µ(÷�~>¹ ó>ô ÷�� Ö è�µ.×�ÙSµ.â?Ü ô ÷�� ó µ.×u�>Õ ô ×@Õ ô ÷>áÙ�µ<×�µ9¹4ÜAâ Ö â�µ.×�Ù�¸� â?÷ý÷>Ý(Ù�´¥µ.÷ ó âq�oµ Ö ÷>â?Þ�ÚÙ��6¹ ô ù â Ö Þ�Ú�µ Ö þ�Ý ó µ(ÜAÜ¥â Ö Ù¿÷CÝòÞ�Úýâ?÷ ó µ(× � ÷Ù�´�âAÞ�á�Ü ô ÷�� ô ÷ ó
á�ìÝB÷C÷8ÙSµ ó âqµ�?�ÝB÷Câ Ö ¹(Ù8â?ÝB÷ Ö ·�µ ÖQÖ ô ÷���´¥µ9�6µ(÷ ó µ.× ó ÝB×�Ùr¹ ô ê�Ù8×Aµ�ÙSµ.÷ ó µ(÷�ÚCÝBÚ�µ.÷º�>Õ ô ×�Û´�â?÷>áâµ.Üaâ?÷ ÖQç µ Ö ÝB÷ ó µ(×�µ�âA÷ ó µ(×�«�¬�®�¯QP<R ô ÷ ó ç µ.â ó µ.÷ Ö Ýo�6µ.÷�¹4÷>÷Ù�µ.÷TS�ýIK��21�¿�/U�A�üþýI�A�)L�¿�À ó µ(÷#å ô ÷�ì¹BÞ�Ú Ö Ù�µ.÷Ù��6µ��6µ.÷#â?Ú>×�µ(×Ù·�¹o�B÷�µ�Ùâ Ö Þ�Ú�µ.÷�Ô ç Ü�µ.÷Cá�×@âAÞ�ÚÙ ô ÷��yâ?÷ ó µ.÷
ä�µ�Ù�µ(á8ÙÝB× � âqµ��6µ.÷ ó µ.÷©�>Õ ô ×Aµ.÷£² ó µ.×�bì¹BÜ?ê�Ù�µ�¹BÜ?Ü�µ.×��CÕ ô ×�µ(÷�°�Àrµ.â?÷�µ	´¥µ Ö µ.÷Ù8Ü?â?Þ�Ú�µ
æµ(× ç µ Ö@Ö µ.× ô ÷��<µ.× ç ×Qâ?÷��6µ.÷�¸¦ä¿âqµ Ö á^¹B÷>÷ÿè!ÝB×dÝ ó µ(×Á²þ´¥µ9�6µ(÷ ó µ.× ó ¹6·kâ�Ùbè µ(× ç µ Ö Û
Ö µ.×�Ù�µ.÷ ü�µ.÷>÷Ù÷>â Ö ó µ(×b�>Õ ô ×@Õ ô ÷>áÙÕ�¹B×�¹o·�Ù�µ(×�°�÷�¹BÞ�Ú ó µ(×b�>Õ ô ×@×�µ(á4ÝB÷ Ö Ù8× ô áÙ8â?ÝB÷µ(×Qê,ÝBÜ��6µ(÷�ÀÙ�6µ.ÚaìÝB×�ÙÁ¹4ÜAÜ�µ.× ó âA÷�� Ö ÜAÝo�Bâ Ö Þ�Úûå ô ×bÚCâqµ(×�µ.×QÜ'ì¹ ô ÙSµ.×�Ù�µ.÷\Ø{µ Ö Ùâq·p· ô ÷�� ó µ.×�CÕ ô ×QÕ ô ÷>áÙ�µ�¸

( ü)ÝB×@×�µ(á8Ù ô ×�µ(÷�÷�¹4Þ�Ú ó µ(×¦�>Õ ô ×@×�µ.áßÝB÷ Ö Ù8× ô á8ÙâAÝ4÷
ä¿â�µ�~>¹ ó>ô ÷�� ó µ(×��>Õ ô ×@Õ ô ÷>áÙSµ�´�âA× ó ÷�¹BÞ�Ú ó µ(×�µ.÷©ò ô ´¥µ.â Ö ô ÷��ûå ô²ó µ.÷²×Aµ.á4Ý4÷ Ö Ù× ô Û
â�µ.×�Ù�µ(÷��>Õ ô ×�µ.÷�Ú>â?÷ Ö â?Þ�ÚÙ8Ü?âAÞ�Ú�´¥µ.â�Ù�µ(×�µ.× �'& µ(áÙ�µªáßÝB×Q×@âq�4âqµ(×�Ù�À�´<Ý ç µ.â ó â�µ+ü�¹BÜ?â ç ×�¹(ÙâAÝ4÷�µ.÷
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µ.÷Ù�´¥µ ó µ(×¥�BÜ?Ý ç ¹BÜ�Àô¹ ô êgµ.â?÷ � ×Aµ.â��B÷>â Ö"ç µ.å(Ý6�6µ(÷�ÀaÝ ó µ.×¦¹ ô ê sFµ ó µ)â?÷ ó â�è�â ó>ô µ.Ü?Üqµ��>Õ ô ×¦¹ ç Û�6µ Ö Ù8â�·p·�Ù�µ(×Qê,ÝBÜ��6µ(÷�¸¿ä¿âqµÙ´¥µ Ö µ(÷Ù8Ü?âAÞ�Ú�µdÔ ô Ö �o¹B÷�� Ö âA÷>ê,Ý4×�·p¹(Ù8â?ÝB÷�â Ö ÙdÚ>â�µ.× ç µ(â�÷�¹(Ù ìô ×@ÜAâ?Þ�Ú
ó â�µ ç µ.â ó µ.×�ØWµ Ö Ù8â�·p· ô ÷�� ó µ.×¦�>Õ ô ×QÕ ô ÷Cá8ÙSµ��oµ.ê ô ÷ ó µ.÷�µr~>¹ ó>ô ÷��	ð�ñ w ¡ ¸
3 ä¿× ô Þ�á�á4Ý4×Q×�µ(áÙ ô ×ä�¹ ó âqµkÔ ô Ö Ü�µ Ö µ9·kÝ óCô Üqµ ó µ.×�ä¿×Qâ?ê�Ù8á^¹6·p·pµ.×@÷gâq· ëv×QÝ4Õ�ÝB×�Ù8â?ÝB÷�¹BÜ�·kÝ óCô Ö¿ç µ�Ù8×@âqµ�Û

ç µ(÷�´�µ(× ó µ(÷�Àvâ Ö Ù ó âqµdõr¹ Ö è µ.× Ö Ù�ì¹B×Qá ô ÷��ºµ.â?÷�µkà ô ÷>áÙ8â?ÝB÷ ó µ Ö âA÷ ó µ(÷¯ü�¹6·p·pµ.×@÷
Ú�µ.×@× Ö Þ�Ú�µ.÷ ó µ.÷\ä¿× ô Þ�áoµ Ö ��VUW y#XZY w\[ ¡ ô ÷ ó¾ó µ(×�ígµ9·kÕ�µ.×A¹(Ù ô ×J]r¸�ä¿â�µdá�ÜAâ�·p¹(Ù8â Ö â�µ.×�ÛÙ�µ"ä�µ�Ù�µ(áÙ8ÝB× ô ·p�6µ ç ô ÷��<è µ(×�·pµ.â ó µ�Ù ó âqµEígµ9·kÕ�µ.×A¹(Ù ô ×A¹ ç Ú�ì¹4÷��Bâ��Báoµ(â ÙSÀ ó µ.×�ä¿× ô Þ�á��^\_ y _ Y,Y ¡ ´�â?× ó áßÝB÷Ù8â?÷ ô âqµ(×QÜ?âAÞ�Ú �6µ9·pµ Ö@Ö µ(÷ ô ÷ ó ê�ìô ×�sFµ ó µ Ö[� ×Aµ.â��B÷>â Ö ¹ ô ê+ØW¹4÷ ó�6µ Ö Þ�Ú>×Qâ�µ ç µ.÷�¸ ä¿âqµ Ö µ(×QÜ�¹ ô ç Ù ó âqµ�ØWµ Ö Ù8â�·�· ô ÷�� ó µ(×yáßÝB×Q×@âq�Bâ�µ.×�Ù�µ(÷±~g¹ ó>ô ÷���ð9��6µ9· ì¹ ù

ðS��� ð�ñ w ¡ �  
 �a`.b ��c!dfe� ���g�r*h`Ob ��c!dfe� �A`.b �Zc<dfei �j�k� i ²_½o¸l:6°

·kâ Ù ó µ.÷bµ�ã�Õ�µ.×@âq·pµ.÷ÙSµ.Ü?Ü ç µ Ö Ù8â�·p·�ÙSµ.÷#ëJ¹B×A¹6·pµ�Ù�µ(×Q÷T` b ��c!dfe� � ( + (6( "6# :¾· ç ¹B×nm �ô ÷ ó ` b ��c!d�ei � ( + (6( ,  · ç ¹B×�m � Ö Ý�´�â�µ ó µ.×ô�oµ9·pµ Ö@Ö µ.÷�µ.÷bä¿â & µ(×�µ(÷>å5�g���F�A^U_ y _ YZY ¡ ���VUW y#X�Y w\[ ¡ å ô · ø<ÝB×A·p¹BÜ ó × ô Þ�á���VUW y�X�Y w\[ ¡ ��n6� ( · ç ¹B×A¸
3 òôµ.â�Ù Ö ÙS¹ ç â?ÜAâ�Ù�ì¹ Ù Ö áßÝB×Q×Aµ.áÙ ô ×»�µ(â ÙSµ.×Aµ9Àd÷>â?Þ�ÚÙCµ�ãéÕCÜAâ?å.â�Ù ç µ.×Aµ.Þ�Ú�µ(÷ ç ¹B×�µ�å�µ.â�Ù�¹ ç Ú ì¹B÷��Bâ��6µ¯à�Ü ô áÙ ô ¹(ÙâAÝ4÷�µ.÷Ñ²þ´�â�µ<Ý�Þ�Ú Ö Õ�¹B÷>÷ ô ÷�� Ö@Ö Þ�ÚS´¥¹B÷>á ô ÷��6µ(÷�À�µ�Ù8Þ�¸q° ´�µ(× ó µ(÷ ·kâ�Ùóµ.â?÷�µ.×�Õ>Ú ì¹B÷>Ý6·pµ.÷CÝBÜAÝo�Bâ Û

Ö Þ�Ú�µ(÷
ü)ÝB×Q×Aµ.áÙ ô × Ö µ(Õ�¹B×�¹ Ùdê ìô ×)sFµ ó µ Ö Ô ô Ö Üqµ Ö µ�·:Ý ó>ô Üpobè!ÝB×A�6µ.÷>Ýo·�·pµ(÷�À�â?÷ ó µ9·
âA÷#á�Üqµ(âA÷�µ.÷�² } ·kâ?÷�°¦òôµ.â�Ù8â?÷8ÙSµ.×�è�¹4ÜAÜ�µ.÷rqº¹BÜ?Üqµ ó ÝB×�Ù+×�µ9�4â Ö Ù8×Qâ�µ.×�Ù�µ(÷�~>¹ ó>ô ÷��oµ.÷�¹ ô êµ.â?÷�µ.÷btµ.êzµ(×�µ(÷>å.å�µ.â�Ù8Õ ô ÷Cá8Ù+÷>Ý4×�·kâqµ(×�ÙW´¥µ.× ó µ.÷�¸�ä¿â�µ Ö Ýbâ?÷bµ.â?÷�µ9·Zµ.× Ö Ù�µ(÷�ä ô ×QÞ�ÚßÛ�6¹B÷��j�6µF´<ÝB÷>÷�µ(÷�µ.÷ à:¹BáÙ8ÝB×Aµ.÷�`Os _ � Wt e ´�µ(× ó µ(÷6â?÷±µ.â?÷�µ�· åF´¥µ.â�Ù�µ(÷6ä ô ×@Þ�Ú��6¹B÷��´yì¹BÚ>×Aµ.÷ ó#ó µ.×�ä�¹(ÙSµ.÷>×Aµ.áßÝB÷ Ö Ù× ô áÙâAÝB÷�Üq¹ ô Ù

ð i � ðS�ô�  ` s _ � Wt e
²_½o¸qn6°

¹ ô ê ó â�µr�CÕ ô ×QÕ ô ÷>áÙ8Ü�¹ ó>ô ÷��6µ.÷�¹4÷��6µF´¥¹B÷ ó Ù�¸
3 t�µ(Üq¹(Ùâ èU´�â?÷>áoµ(ÜAáßÝB×Q×Aµ.áÙ ô ×» âqµH´EÝ4Ú>Ü ó â�µ¿Ô ô Ö Üqµ�� ô ÷�� ó µ(×`ür¹o·�·pµ(×Q÷�Àsâ?÷ ó â�µ Ö µ�·Sà:¹BÜ?Üqµ ó âqµ Ö Þ�Ú>ÝB÷#âA÷�ü�¹BÕ�¸" ¸ # ¸ " ¸ # ç µ Ö Õ>×@ÝòÞ�Ú�µ.÷�µýÔ"÷>Õ�¹ Ö@Ö ô ÷�� ó µ.×Ù» â?÷>áoµ(Ü ó µ(×+Ô ô Ö Ü�µ Ö µ.Õ>Ü'ì¹(ÙQÙÞ�Ú�µ.÷�¹B÷ ó â�µ·kâ Ù@Ù8Ü�µ.×�µ(÷¨�>Õ ô ×_´�â?÷>áoµ(ÜCâ�· µ.÷Ù Ö Õ>×�µ(Þ�Ú�µ.÷ ó µ.÷:ür¹o·�·pµ(× Ö µ��6·pµ.÷Ù�À ó âqµ¾t�µ�¹BáÙ8â?ÝB÷ Ö Û

á�âA÷�µ�·p¹(Ù8â?á ç µ.×ßìô Þ�á Ö â?Þ�ÚÙ8â��(Ù�À�· ô ù ó â�µ¨~>¹ ó>ô ÷��rsFµ ó µ Ö �>Õ ô ×QÕ ô ÷>áÙ�µ Ö ´¥µ9�oµ.÷ ó µ(×
Ô ç Úaì¹B÷��Bâ��Báoµ(â Ù ó µ(×?�Ý4÷>â Ö ¹(Ù8â?ÝB÷dè!ÝB÷ ó µ(×�»ùµ9�4Ü ì¹B÷��6µ�·:â�ÙQÙSµ.Ü Ö ó µ.×¦tµ.Ü�¹(Ù8â?ÝB÷

ð 6 � ð i �BÞ.Ý Ö ² ª °!Þ.Ý Ö ²�uÙ° ²_½6¸  �( °¹ ô ê ó µ.÷ tµ.Ü�¹(Ù8â�èU´�âA÷>áâµ.Ü ó µ(×�â?÷ ó â�è�â ó>ô µ.Ü?Üqµ(÷£�>Õ ô ×�å ô · sFµH´�µ(âAÜ?â��6µ.÷ïÔ ô Ö Ü�µ Ö µ�Û
Õ>Ü'ì¹(ÙQÙÞ�Ú�µ.÷dáßÝB×Q×@âq�Bâ�µ.×�ÙÛ´¥µ.× ó µ.÷�À:¹BÜ Ö ÝEâ�· õ�µ��6µ.÷ Ö ¹(Ù8å�å ô ×Ûµ(× Ö Ù�µ.÷dü)ÝB×@×�µ(á8Ù ô ×�÷>â?Þ�ÚÙ¹ ô ê ó µ�· � ×�µ.â��B÷>â Ö � À Ö ÝB÷ ó µ.×Q÷ ó µ�· �>Õ ô ×Q÷>â�è µ�¹ ô ¸�² �vÖ`Ö â?÷ ó Ú>âqµ(×`Üq¹ ô Ù�Ô ç>ç ¸ " ¸ "ª�ó µ(×� Ù�µ.â�� ô ÷�� Ö ´�â?÷>áoµ(Ü ô ÷ ó u ó µ.×Û» â?÷>áoµ(Ü�â?÷ ó µ.×�ã�Û�å�Û �vç µ(÷�µ9¸�°
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3 ü)ÝB×@×�µ.áÙ ô × ó µ Ö ä¿×Qâ?ê�ÙQè�µ.×QÜ ô Ö Ù�µ Öä¿â�µ¾�6µ9·pµ Ö@Ö µ(÷�µW�>Õ ô ×QÕ ô ÷Cá8ÙÜq¹ ó>ô ÷��u´�â?× ó å ô · µ(âA÷�µ(÷ ó>ô ×@Þ�Ú � Üqµ(áÙ8×QÝ4÷�µ.÷�¹4÷>Üq¹o�6µ�Û
× ô ÷��¹B÷ªõr¹ Ö è µ.× ô ÷>×Aµ.â?÷>âq� ô ÷��6µ(÷¥´ ì¹BÚ>×�µ(÷ óªó µ Ö ä¿×Qâ?ê�Ù8Õ>×@ÝBå9µ ÖQÖ µ Ö Àâ´¥µ.Ü?Þ�Ú�µW·kâ�ÙW"âAÜ�Û
êzµ ó µ.×`å9¹4Ú>ÜA×Aµ.â?Þ�Ú�µ.÷[�<÷Ù�µ(× Ö ô Þ�Ú ô ÷��6µ(÷ÿâA÷ ó µ(×Ù~�â ÙSµ.×�¹ Ù ô ×`å ô ` E �¢¡ m V � �¼¡ } " � �â·ç µ Ö Ù8â�·p·�Ù�´�µ(× ó µ(÷¾áßÝB÷>÷Ù�µ[²�ú »ùµ.÷>âôn6voûq°AÀéè µ.×@×Qâ?÷��6µ(×�Ù�¸�ò ô · ¹B÷ ó µ.×Aµ.÷ Ö â?÷ ó å ô Û
÷�µ.Ú�·pµ.÷ ó µ�æµ.×QÜ ô Ö Ù�µ ó>ô ×@Þ�Ú ó âqµ��CÞ�Ú�´¥µ.Ü?Ü�µ+â?÷ ó µ.×`ø ô Ü?Ü ô ÷ÙSµ.× ó ×4ìô Þ�á ô ÷�� ó µ.×�ä�¹(Û
ÙSµ.÷�¹ ô Ö Ü�µ Ö µ9À ó â�µÁ¹ ô ê�õ+× ô ÷ óûó µ(×:ä¿â & ô Ö â?ÝB÷ Ö è µ.× ç ×�µ(â ÙSµ.× ô ÷�� ó µ(×p~g¹ ó>ô ÷�� Ö ´EÝ4Ü Û
áâµÁ·:â�Ù�å ô ÷�µ.Ú�·pµ.÷ ó µ.×:ä¿×Qâ?ê�Ù Ö Ù8×�µ(Þ�áoµ $ b � �wv W)ë ô Ü Ö Ú�ìÝBÚ�µ(÷�÷�¹4Þ�Ú|Ü'ì¹B÷��6µ(×�µ�·Yä¿×Qâ?ê�Ù
è�µ.× Ö Ù�ì¹4×QáÙ ô ÷Ù�µ(× ó ×ßìô Þ�áÙ�À�å ô è�µ.×@å9µ.â?Þ�Ú>÷�µ(÷�¸�» âqµ�µ(×_´yì¹BÚC÷8ÙSÀ`â Ö Ù ó â�µýø ô ÜAÜ ô ÷Ù�µ(×�Û
ó ×4ìô Þ�á ô ÷��#å ôCó µ9·Þ´¥µ9�oµ.÷ ó µ.×�æµ(× Ö Þ�Ú>âqµ ç ô ÷�� ó µ.×¿ø ô Ü?ÜAâ?÷>â�µ:â?÷ ó µ(× � Ü�µ.áÙ×QÝB÷>â?á¹ ç Ú�ì¹B÷��4âq�)è!ÝB÷ ó µ.×"âq·ÔsFµH´�µ(âAÜ?âq�oµ.÷
ü�¹6·p·pµ.× Ö µ9�6·pµ(÷8Ù ç µ(ö>÷ ó Ü?âAÞ�Ú�µ.÷gõ�µ Ö ¹6·�Ù8Ü�¹(Û
óCô ÷��bð>x2_ Y ¡ À Ö Ý ó ¹ ù ó âqµ Ö µ�¹ ô ê�ØW¹B÷ ó �6µ Ö Þ�Ú>×Qâ�µ ç µ.÷b´�âA× óÿô ÷ ó�ó µ.×Eä¿×@âAê�Ù@è µ(×QÜ ô Ö Ù�oµ9·�ì¹ ù ` b � �wv W �y` E �¼¡ m V � �¼¡ *{z<| &~}n� + �Sð>x2_ Y ¡ Õ�¹B×�¹o·�µ�Ù8×@â Ö âqµ(×�ÙW´¥µ.× ó µ.÷�á^¹B÷>÷�¸`ä�¹(Û·kâ�Ùÿá^¹B÷C÷�Ü?ÝBá^¹BÜ�âA÷gè µ.× Ö Þ�Ú>â�µ ó µ.÷ ó µ(÷6ü�¹6·p·pµ.× ç µ(×�µ(âAÞ�Ú�µ(÷ ô ÷ ó ¹ ç Ú�ì¹B÷��Bâq��è!ÝB÷
ó µ.×�² ó â�µªõrµ Ö ¹o·�Ù8Ü�¹ ó>ô ÷�� ç µ Ö Ùâq·p·pµ.÷ ó µ.÷�°¿þ ô Ü ÙâAÕCÜAâ?å.â�Ù ì¹(Ù ó µ Ö�� ×�µ.â��B÷>â ÖQÖ µ Ö ó â?ê�Û
êzµ(×�µ(÷>å.â�µ.×�Ù ó â�µ)Üq¹ ô Ù

ðU��� ð 6 �  
 � $ b � �wv WÚ��` b � �Cv W

²Q½6¸  6 °
�oµ9�6µ ç µ(÷�µdä¿×Qâ?ê�Ù8áßÝB×Q×Aµ.áÙ ô × óCô ×QÞ�Ú��oµ.ê ìô Ú>×�Ù�´�µ(× ó µ(÷�¸�?�· à:¹BÜ?Üqµ¨µ(âA÷�µ.×¿þÿÝ ó µ.Ü?Ü�¹B÷ßÛ
Õ�¹ ÖQÖ ô ÷���å ô ×r�>Õ ô ×@Õ ô ÷>áÙ ç µ Ö Ù8â�·p· ô ÷��yè�µ.×@ÜAâ�µ.×�Ù�Ü�µ�Ù8å�Ù�µ(×�µ.×�ë ô ÷>áÙ ó µ.×r�>Þ�ÚS´�µ(Ü Û
Ü�µ.÷S´¥µ.×�ÙQè µ(×8ì¹B÷ ó µ.× ô ÷���²fM.N�¯ÔüH@%ý���¿�@�KA*H�9° ó>ô ×@Þ�Ú ó âqµ ó Ý4×�Ùpµ(×Qê,ÝBÜ��6µ.÷ ó µ�¹ ô ÙÝ6·p¹(Û
Ùâ Ö Þ�Ú�µ�ü�Ý4×Q×�µ(áÙ ô × ó â�µ Ö µ Ö¾�'& µ(á8ÙSµ Ö ¹B÷kØWµ ó µ ô Ù ô ÷��6¸`ä�µ(×�ä¿×Qâ?ê�ÙQè µ(×QÜ ô Ö Ù"Ü?âqµ��(Ù"âA÷ Ö Û�oµ Ö ¹o·�Ù ç µ(â%»ùµ.×�Ù�µ(÷�è!Ý4÷�` b � �wv W }  �( �  # � �o· ô ÷ ó ´�â?× ó è>ÝB÷ ó µ.÷yÝ ç µ(÷ ç µ�Û
Ö Þ�Ú>×Qâ�µ ç µ.÷�µ.÷ ��& µ.áÙSµ.÷ ó µ(×��>Õ ô ×@Õ ô ÷>áÙ ç µ Ö Ù8â�·p· ô ÷��C²�ä�µ�Ù�µ(áÙ8ÝB×f�:õ � Üqµ(áÙ8×QÝ4÷>âAáÛµ & µ(áÙ�µ ô ÷ ó:ô ÷��6µ(÷�¹ ô µ Ö �>Õ ô ×QÕ ô ÷>áÙ�·kÝ ó µ.Ü?Ü ç µ.â!ÚCÝBÚ�µ.÷�tµ.Ü�¹(Ù8â�èU´�âA÷>áâµ.Ü?÷�°+ìô ç µ(×�Û
Ü�¹6�6µ(×�ÙSÀ�´¥¹ Ö ó â�µÁµ�ã�ÕÚµ(×Qâ�·pµ.÷Ù�µ(ÜAÜ�µ�ä¿â & µ(×�µ(÷>å.â�µ.× ô ÷��¯åF´�â Ö Þ�Ú�µ(÷ ó â�µ Ö µ(÷�ü)Ý6·kÕ¥Ý(Û
÷�µ.÷Ù�µ(÷�µ.× Ö Þ�ÚS´¥µ.×�ÙS¸

3 ?�÷Ù�µ(× Ö µ.áÙ8ÝB×@á^¹BÜAâ ç ×A¹(Ù8â?ÝB÷» â�µgÝ ç µ.÷ ç µ Ö Õ>×@ÝòÞ�Ú�µ.÷�À ç µ ó â?÷��(Ù ó â�µ
ü)× ö ÕßÙÝB÷>á^¹BÜ?â ç ×A¹(Ù8â?ÝB÷ ó â�µ¯ø"Ý(Ù�´¥µ.÷ ó â��(Û
áâµ.â�Ù ó µ(×E×�µ(Üq¹(Ùâ è�µ.÷
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âA÷ ó âqµ¿ü�¹BÜ?â ç ×�¹(ÙâAÝB÷Áµ(âA÷��oµ ç ×A¹BÞ�ÚÙ�¸�ä�¹ ó â�µ���µ�?�÷Ù�µ(×)�Aµ.áÙ8ÝB×@á4ÝB÷���Ù�¹4÷8ÙSµ.÷��4Üqµ(âAÞ�Ú>å�µ.â�Û
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Ú>â�µ.×Qê�ìô ×�´¥µ.â�Ù�µ(× ô ÷8ÙSµ.÷ºµ.â?÷�á ô ×@å9µ.× � ç �QÞ�Ú>÷Câ Ù@Ùd×�µI��µ(×�è�âqµ(×�ÙS¸

3 ø<ÝB×A·�¹4ÜAâ��Qâ�µ.× ô ÷��ä¿âqµ+âA÷�����`�Û�ü�¹B÷�ì¹4Üqµ(÷��6µ�·�µI�)�Aµ.÷�µ(÷eë ô Ü��QÚ�ìÝ4Ú�µ.÷�´¥µ.× ó µ.÷��QÞ�Ú>Ü?â�µ ù Ü?âAÞ�Úó¹ ô � � ÷ßÛ
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3 þÿâ Ù@Ù�µ(Üø´¥µ.×�Ù8á4Ý4×Q×�µ(áÙ ô × ç µ.âô�oµ.×�¹ ó µ.× ô ÷ ó#ô ÷��oµ.×�¹ ó µ.×¦��� ô ×)� ô ÷Cá8Ùå9¹BÚCÜØWµ.â ó µ(×.�@âAÞ�Ú�¹B÷��QÞ�ÚCÜAâ�µ ù µ(÷ ó µ(÷¯Ø{µ.×�µ(Þ�Ú>÷ ô ÷�� ó µI�<þÿâ�ÙQÙSµ.Ü ´�µ(×�ÙSµ����U���o�������� ó µ(×?�ÝB÷>â���¹(ÙâAÝ4÷C·kâ Ù@Ù�µ.Ü�� ó µ(×büþý�ÿ������%ü����T	������4Û�þ�µ�ÙÚ>Ý ó µ�· ô ù ó µ.× ��& µ.áÙ ç µ.×ßìô Þ�áÛ�Qâ?Þ�ÚßÙ8â��(Ùr´�µ(× ó µ(÷�À ó ¹ ù ó>ô ×@Þ�Ú ó ¹���æµ(×_´¥µ.×Qêzµ(÷Cµ.â?÷�µI� ç µ���Ùâq·p·�Ù�µ.÷ � ÷Ù�µ.â?Ü�� ó µ(×� âA÷>å�µ.Ü?âAÝ4÷>âl�A¹(Ù8â?ÝB÷��A·pµ��)� ô ÷��6µ(÷|â�· Ú>Ý�Þ�Ú�µ(÷�µ.×A�6µ�Ùâl�@Þ�Ú�µ.÷��>Þ�ÚS´¥¹B÷>å ó µ.×r~g¹4÷ ó ¹ ô Û
è µ(×�Ù�µ(âAÜ ô ÷��dâ�·Ià:¹BÜ?Üqµµ.â?÷�µ.×u�6µ.×A¹ ó µ(÷ý×�µI�)��µ.áÙ8â�è µ ô ÷��6µ.×A¹ ó µ.÷ � ÷>å�¹BÚ>Ücè!ÝB÷���� ô ×�Û
� ô ÷>áÙSµ.÷éµ.â?÷�� ö ��Ù�µ�·p¹(Ù8â��QÞ�Ú�µ(×��"÷8ÙSµ.×>�QÞ�Ú>â�µ ó â�· þ�â Ù@Ù�µ.Ü ´¥µ.×�Ù	¹ ô ê�Ù8×�µ�Ù�µ(÷b´�ìô × ó µ�¸
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ô ÷8ÙSµ.×"ØWµ.×ßìô Þ�á��Qâ?Þ�Ú8Ùâq� ô ÷�� ó µ.× ô ÷Ù�µ(×)�QÞ�ÚCâqµ ó ÜAâ?Þ�Ú�µ(÷<?�ÝB÷Câl�A¹(Ù8â?ÝB÷ ó µ.×<ígµ.â?Ü?Þ�Ú�µ.÷��@ÝB×�Û
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þ�â Ù@Ù�µ.Ü ´¥µ.×�Ù
ó µ.×vÜAÝ4áå¹4Üqµ(÷ � ÷�µ(×��Bâ�µ�è�µ.×@Ü ô ��Ù�·pµ��>� ô ÷��6µ.÷�â?÷ ó µ(÷)è�µ.×>�QÞ�Ú>â�µ ó µ(÷�µ.÷�ü�¹6·p·pµ.×�Ù ö �Úµ(÷�oµ9·�ì¹ ù
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µ(×Q×Aµ.Þ�Ú>÷�µ�Ù�´¥µ.× ó µ.÷�¸ <â�µ.× ç µ(â�âl��Ù ó â�µ�Ü?ÝBá^¹BÜ�µ �"ô�� ìÝ�� ô ÷�� �   � � sFµF´¥µ.â?Ül� ó>ô ×QÞ�Ú
õ�Ü�µ.â?Þ�Ú ô ÷��¨½6¸����oµ9�6µ ç µ(÷�À ó â�µ ó>ô ×QÞ�Ú ó âqµµ.×@Ú�ìÝBÚÙ�µ � ÷>å�¹BÚ>Ü ó µ(×{��� ô ×)� ô ÷Cá8ÙSµ¾´¥µ�Û�Aµ.÷Ù8Ü?â?Þ�Ú+è µ(× ç µ��)�Aµ.×�Ù�µ �"ô�� ìÝ�� ô ÷�� ó µ.×)�BÜ?Ý ç ¹4Üqµ(÷ � ÷�µ(×��Bâ�µ�è�µ.×QÜ ô ��Ù�·pµ��>� ô ÷���µ(×��Bâ ç Ù�@âAÞ�Ú�å ô
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ä�¹�� � ×��6µ ç ÷>â�� ó â�µ��Aµ.×:ë2×@ÝBå9µ ó>ô ×:âl��Ù�µ(âA÷ ó µ�·@·:â�ÙQÙÜqµ(×�µ(÷ � ÷�µ.×A�Bâqµ�è µ(×QÜ ô ��Ù B � DHEDFGgI ó µ.×ØWµ�Ù8Ú�µ�Û�Ø�Ü?Ý�Þ�ÚßÛ�à ô ÷>áÙâAÝB÷ µ.÷Ù��)�>×Aµ.Þ�Ú�µ(÷ ó µ.×�þÿâ Ù@Ù�µ(Üø´¥µ.×�Ù��U���o��� ^ � X�� V ����� À ó µ.×�sFµ ó µ.×Á��� ô ×b·kâ Ù
ç µ.á^¹B÷>÷ÙSµ9· ?�·%� ô Ül���ÿå ô �6µF´�â�µ��Aµ.÷�´�â?× óÿô ÷ óÿó ¹6·kâ�Ù ó â�µªígµ.â?Ü?Þ�Ú�µ.÷>â ó µ(÷8ÙâAöCáå¹ Ù8â?ÝB÷óµ.×QÜ�¹ ô ç Ù�¸
ä¿â�µ��Aµ.×�þÿâ Ù@Ù�µ(Üø´¥µ.×�Ù�´ ô × ó µp¹ ô � ó µ(÷eâ?÷<µ(âA÷�µ9· µ(×)��ÙSµ.÷<�>Þ�Ú>×Qâ�ÙQÙ ô ÷ÙSµ.×��6µ.÷�¹B÷>÷Ù�µ(÷¾ü)ÝB×Q×Aµ.áÛ
Ù ô ×�µ(÷ ç µ���Ù8â�·p·�Ù�µ(÷j~>¹ ó>ô ÷��6µ.÷ ó µ(×���� ô ×)� ô ÷Cá8ÙSµ ô ÷ ó �QÝ ó ¹B÷>÷gâ�·®åH´�µ(â ÙSµ.÷<�>Þ�Ú>×Qâ�ÙQÙ ô ÷8ÙSµ.×
æµ(×_´¥µ.÷ ó>ô ÷�� ó µ(×ºü ý ÿ������%ü,���£	������4Û�þ�µ�ÙÚ>Ý ó µb�6µF´<ÝB÷>÷�µ.÷�¸ �<ô ù µ.× ó µ9· ´�â?× óºó â�µ � ÷>å�¹BÚ>Ü
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� ÷�µ å ��àqµ\ê µ å)ë?ô ��â�DHEDHG sFµ ó µ å ¹�ì�ä9µI�jâ+à�µ å â�µ.÷���� ô�å àA÷ ì ë µ�à?÷�µ(÷%ð'é�¹���µ.÷ å ¹ ô ·
òÚµ å µIàlï�é�µ(÷ ó µI�õ�µI��¹6·Jâ+à�·�� ô�ë ��µ���� ô ÷ óTñ#å ¹B÷���ê�µ å ��¹ ë àq·�� ô�ë �Aµ��«��ó�6µUâ å µ(÷>÷�â çnèô�å ��á��>àãâ�àãê ô ÷ ó ÷�µ9�6¹Iî
â+à�ê��oµ ë ¹ ó µ.÷�µ ñ µIà ë ï�é�µ.÷�à?÷C�à���â�á6� å ¹o·�·pµ(÷�¹�ì�ì ô · ô�ë àqµ å â�¸�ß�¹��>��µ ë ò�µ�´"à å@ó ��¹ å ¹ ëlë µ ë
ç èô�åyó àqµ æ ¹ å à�¹�ò ë µ.÷©� DHE:��DHG À«� ô ÷ ó �� ó>ô�å ï�é��6µ ç èô é å âSÀ
ò�µ�à ë µ\â+äUâSµ å µ.÷�òÚµIà ó µ.÷�À ô ·
àq·��¹ ëlë µÁµ�à?÷�µ å ÷�à�ï�é�â � ¹�ï�é�µ.÷ æ µ å âSµ�à ëAô ÷�� ó µ.÷Fìjá å)å µ�ì�â�µ(÷�þõà�â)âSµ ë ´�µ å âõàq·!sFµF´¥µ�à ë à�î�6µ.÷r��îZ���î í µ å µ�à�ï�é ä ô ò�µ��fâ+à�·p·�µ(÷�¸�?�÷ � ò�ò�¸W½6¸�½r�)à?÷ ó òÚµIàl�>��à�µ ë é�¹ ç â ó à�µb����µ�ì�â å µ.÷
ç èô�å µIàA÷�µ(÷�õ�µI��¹6·Jâ+à�·%� ô�ë �>òÚµ å µIàlï�éC²����  # + ,u�  v + :2õrµ æ °Ãà?÷ � ò�é è¹4÷���à���ìoµIàãâôê�áB÷¨��ó ¹ å �6µ��fâ�µ ë�ë â�À ô · ä ô · µIàA÷�µ.÷ ó àqµ�÷ è¹�é�µ åQô ÷����_´¥µ�à���µ¨�o¹ ô ù à��)ï�é�ê�µ å â�µ�à ë â�µ.÷ � ÷�µ å ��àqµ\ê µ å îëAô ��â+�>�ÚµIì�â å µ(÷<¹4÷��)ï�é�¹ ô�ë à�ï�é�ä ô ·p¹�ï�é�µ.÷ ô ÷ ó ä ô · ¹B÷ ó µ å µ.÷ ó à�µdø�á<â�´�µ(÷ ó à���ìoµIàãâ ó µ å
í µ å èô ï�ì��)à�ï�é�â+à�� ô ÷�� ó µ��Ãâ å ¹B÷��fê µ å ��¹ ë µ(÷<?�·�� ô�ë ��µI�kàA÷ ó µ å ð'é�¹��Aµ.÷ å ¹ ô ·pµ�à?÷�â�µ�à ë?ô ÷��Ïä ô
ó á�ì ô ·pµ.÷�â�àqµ å µ.÷�Àpà?÷��)á ç µ å ÷ ó àqµu�6µ9·pµ��>��µ(÷�µ.÷ å µ ë ¹Iâ�àãê�µ.÷ ñ µ�à ë ï�é�µ(÷�¹ ô �>òÚµ ô â�µ(÷9�fâ�¹ å ìJê�áB÷
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��â�àq·p·pµ.÷�À ë ¹��)��µ(÷ �>àlï�é�ä ô�å ükáB÷�â å á ëlë µ ó à�µ��Aµ��Á��ï�é å àãâ>â�µ�� ë ¹ ô â � ò�ò�¸�½o¸qn ô ÷ ó ½6¸  �(ê µ å �)ï�é�àqµ ó µ.÷�µ ñ µIà ë ï�é�µ.÷�ê�µ å é è¹ ë â÷�à��)��µ ò�µ��fâ+à�·p·�µ(÷�À ç�èô�å¿ó à�µ%ìâµ�à?÷�µkø�áIâ�´¥µ.÷ ó àq��ìoµ�à�â ä ô
ó à�µ���µ(÷kü"á å)å µIì�â ô�å µ.÷�òÚµI��âSµ�é�â�¸Ù��à�µ«ä�µ�à��6µ.÷��)á�´�á�é ë à�·O�¹ ëlë µ�ê�áB÷ ������¹ ë �Û¹ ô ï�é��
 !�" �î
ß�¹Iâ�µ(÷Á� ô â�µ è�.òÚµ å µ�à?÷��fâ+à�·�· ô ÷���·�à�â
� ô ò ë àläIàqµ å âSµ.÷	»ùµ å â�µ.÷j²�ú ��à�ìU*Ñn6n6û�°�¸
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� ò�ò�à ë?ó>ô ÷���½6¸  �( 5 æ µ å �)ï�é�à�µ ó µ(÷�µ ñ µIà ë ï�é�µ(÷+ê�µ å é è¹ ë â8÷�à��)�Aµ9À�òÚµI��â+à�·p·Oâ�¹ ô � ó µ(÷�ð'é�¹��Aµ.÷ å ¹ ô · îòÚµI��µUâ�ä ô ÷��6µ.÷SH � ²�� � ��m°r²�à�·U:¹ ë�ë µ«ê2á4÷Ï�" !�
 Zî�ß�¹<â�µ.÷�°�¸

î�� RUaSPSNQiji�çg\OäjfORU]�óíL�kg]åa9áâkgRUN_\gTQNQáâkgc:RdNQPSRU\WVXCZY D öIøö�ù�D+þ;D�þ�ÿ[Eè��ò�µ åvó à�µOð�é�¹���µ(÷ å ¹ ô · ò�µ���µ\â+ä ô ÷��6µ(÷ ë è¹ ù â.�)à�ï�é�ÀU´"àqµOàA÷ � ò�ò�¸�½o¸  6 ê µ å ¹B÷��)ï�é�¹ ô�ë à�ï�é�â�À
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� ò�ò�à ë]\�^�_ ��½6¸  6 5 ð å à _ ä�à�� \ µ å »�¹�é å �)ï�é�µ�à _�ë à�ï�é�ìâµ�à�â+�)ò�µ å µ�ï�é _`^�_ � çnè^�å µIà _ µ¾�oµ9·pµ��>��µ _ µ��� ^�å ·�à�â \ µ9· ?�·�� ^�ë �'� ^"_�\?\ µ9· �>�ÚµIä�à]a��)ï�é�µ _ � _ µ å ��àqµ\ê µ å)ë]^ ��â DFEDHG ¸
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·�à�â��à ëlç µ \ µ å à _ sFµ \ µ9· �jî���Úî í µ å µ�à�ï�é�ò�µ��fâ+à�·�·Jâ�µ _  ^�_ ì�â�àlá _ 76� � t ²FDFEDHG °�¹ ^ �cb ë ¸�½6¸  :\ àqµu»ù¹�é å �)ï�é�µIà _�ë à�ï�é�ìoµIàãâ¨��²Ho � DHEDFG � � � �Ae°«ò�µ å µIï�é _ µ _ À \ ¹ ù µIà _ µ��6µ9·pµI�)��µ _ µ���� ^�åd\ µ��?�·�� ^�ë �Aµ�����·�àãâ \ µ9· �)��µ�ä�à]a��>ï�é�µ _ � _ µ å ��àqµ\ê µ å)ë]^ ��â DHEDHG µIà _ µ9·í�6µ9�6µIòÚµ _ µ _�ñ µ�à ë ï�é�µ _ oµ _ â+�)� å à�ï�é+âS¸�ß�¹¨�>á�´�á�é ëe\ àqµ¿þÏàãâ>â�µ ë ´¥µ å âSµf2 t ²�� � ��e°AÀ \ à�µ í«å µIàãâSµ _ � ²�� � ��m°W¹ ë �Ù¹ ^ ï�é\ àqµ ñ µ�à ë ï�é�µ _ ¹ ^ �)ò�µ ^ âSµ _�
 t ²�� � ��e°~ò�µ��fâ+à�·�·Jâ�´ ^�åg\ µ _ À2à���â \ à�µ��AµJ»�¹�é å �>ï�é�µ�à _�ë àlï�é�ìâµ�à�â¹ ë � æ µ å é è¹ ë â _ à�� \ µ å"ñ µIà ë ï�é�µ _ ¹ ^ �)ò�µ ^ â�µ _ ¹ _h\ µ�· �oµ9·pµ��>��µ _ µ _ � _ µ å ��à�µUê µ å)ë]^ ��â�´¥µ å âDHEDHG ä ^

�	²�o �
�U�
�S� � � � ��Ú°¾�

7o� � t ²FDHEDHG � 
 t ²H� � ��m° � 2 t ²�� � �Am° � � ²H� � ��Ú°�°�
��� � 76� � � ² DHEDHG � 
 � ²�� � ��m° � 2 � ²�� � ��m° � � ²�� � ��e°�°

²Q½6¸ # ( °

·�à�â ¡�� oji�²*kml �>� l � ú l � �nl�°Jä ^ òÚµ å µIï�é _ µ _ ¸

ï{X�ÝgNQä:ijL�i<RdP9kOlmfgR
��ë ��tµ ç µ å µ _ ä�·pµUâ+é�á \ µ�´ ^�åg\ µ�¹ ^�ç6\ ¹���á ç ârò�µ _`^ â�äUâSµõð å à _ ä�à��aä ^�å è^ ï�ìU�6µ9� å à & µ _ À \ àqµ

ñ µ�à ë ï�é�µ _L\�^�å ï�é�µIà _ µ _ � î���ï�é _ à�â)â ^ · \ µ _ þõà�â)â�µ ë ´¥µ å â \ µ å �6µF´Tè^�_ �)ï�é�â�µ _ ñ µ�à ë ï�é�µ _ �>á å âSµ¹ ^ � \ µ å.í µUâ�é�µUî í«ë áÚï�éjînðJ¹ å ¹6·pµUâ å à��)à�µ åg^"_ �Tä ^ à \ µ _ â+à]a�äIàqµ å µ _ ¸¨ß�¹ \ à�µ í µ\â+é�µ\î í«ë á�ï�éjîo ^�_ ì�î
â�àlá _A_`^�å ê�á _A\ µ å brµ��>ï�éS´"à _�\ àq��ìâµ�à�â�¹�ò�é è¹ _ �IâSÀ¦´"à åg\A\�^�å ï�é©µ�à _�í ¹ _�\A^ · \ à�µ í µUâ�é�µUî
í«ë á�ï�éjî�ðO¹ å ¹6·pµ\â å à��)à�µ åp^�_ � _`^�åq\ à�µ�?�·%� ^�ë �A¹�ò�é è¹ _ ��à���ìoµIàãâ \ µ å�ñ µIà ë ï�é�µ _ ¹ ^ �>òÚµ ^ â�µ _ À _ à�ï�é+â¹�ò�µ åf\ µ å µ _£ñ#å ¹ _ �fê µ å ��¹ ë à�·%� ^�ë �A¹�ò�é è¹ _ ��à���ìoµIàãâSÀ5òÚµ å�è^ ï�ì��)à�ï�é�â+à��Iâ�¸kßgà�µ�? \ µ _ â+à]a�ì^¹Iâ�àlá _N\�^�å ï�é\ ¹��Oê µ å ´¥µ _�\ µUâ�µ  + vIî � î í ¹ _�\ ´ ^�åg\ µ�à _r\ µ å
�s_ ¹ ë ö ��µ ^"_ âSµ å ¹ _�\ µ å µ9· ä ^�å
í µ ë µ ^ ï�é�â ^"_ �\ µ å � ö ��âSµ9·p¹Iâ+à��)ï�é�µ _ :µ�é ë µ å ·�àãâ
á�ò�àq�6µ å »�¹�é å �>ï�é�µ�à _�ë àlï�é�ìâµ�à�â+�A·�µ\â+é�á \ µ ê µ å � ë à�ï�é�µ _ ¸
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tvugw xzy?{}|�~j�S� �S~j� � {����3��� �3{��B~j{ � �3����~ �}{}� ��{���~5���
� ���}{}�}�?~j����� � � �}{ �

? _r\ µ _�ç á ë �oµ _�\ µ _�� ò��)ï�é _ àãâ>â�µ _ �)á ëlëc\ ¹���üká _ ä9µ��?â \ µ å à _ ê�¹ å àq¹ _ âSµ _ þ�¹��)�Aµ�ä ^�å ��� îâ å ¹�ì+â�àlá _�\ µ å üká å>å µ ë ¹Iâ�àlá _ äH´"àl�>ï�é�µ _?\ µ _ òôµ å)ç ¹ ë�ë �fâ�µIà ë ï�é�µ _ µ�à _ µ å tµ��>á _ ¹ _ äg�)á�´"àqµ \ µ å ��µ\î
��¹ å ¹<â+à�á _?\ µ��¦��à�� _ ¹ ë �~ê2á _?\ µ9· \ ¹�òÚµIàô¹ ^�ç â å µUâSµ _�\ µ _ À ^�_ ìjá å)å µ ë àqµ å âSµ _ � _ âSµ å � åg^�_"\?\�^�å ï�é\ àqµ)þ�µ\â+é�á \ µ \ µ å � å µIàq� _ àl�A·�àl�>ï�é ^"_ �bµ å>ë è¹ ^ â�µ å â¦´�µ åg\ µ _ ¸
Â�ÃFÅuÃFÄ ×%ÍJÖ~Ô�Ê ËUÔ�Í¦Î�ÉO� Ô�Ò�Ò�ÉíÓ�Í�Öz�±É>Ò�Ø¾ÍgÔ�ÍgÛôÒ�ËFÕuÍgÔ�Ï

ß ^�å ï�é \ à�µrò ^ ´¥µ�à�� ^�_ �"ê2á _ »ù¹�é å �)ï�é�µIà _�ë à�ï�é�ìoµIàãâSµ _ ä ^�\ µ _ �6µ9·pµI�)��µ _ µ _ ��� ^�å µ _Ïë è¹ ù â�)à�ï�é \ µ å � _ âSµ å � åg^�_�\ àq· ���ÚµIì�â åg^ · \ µ å à _ ê�¹ å à�¹ _ â�µ _ þ�¹��)��µ<µ�à _ µ å tµ��)á _ ¹ _ ä�¦x·�à�â\ µ9·@òôµ å)ç ¹ ë�ë �>ì^¹ _ ¹ ë ¦�� ¡ *Fo;à _ äH´�µIà ñ µIà ë ï�é�µ _ ¡�� o�¹ ^�ç µIà _�ç ¹�ï�é�µ�»�µIàl�Aµ å µ \�^ äIàqµ å µ _ ¸ßgàqµI���6µI�)ï�é�à�µ�é�â \�^�å ï�é �s^ �Q´�¹�é ë�\ µ å sFµF´¥µ�à ë àq�6µ _�ñ µ�à ë ï�é�µ _ ·�àãâ>â�µ ë �1:µ���â ë µ�� ^�_ �[µ�à _ µ å1^�_ î
â�µ å µ _ b å µ _ ä9µ \ µ å ? \ µ _ â�à�a�ìå¹<â+à�á _ �_´¥¹�é å �)ï�é�µIà _�ë à�ï�é�ì6µIàãâ��	² ¡ �Io � DHEDFG � � � �Ae°�À \ àqµ \ àqµ ñ µ�à ë ï�é�µ _
è^ òÚµ å �>ï�é å µIàãâSµ _ · è^ �>��µ _ ¸�ßgà�µgà _ ê�¹ å à�¹ _ â�µ�þ�¹��>��µ"àl�fâ
é�àqµ å ò�µ�à \�^�å ï�é

2 ����� � ² � � *ù� t ° i � ² �� � *��� t ° i ²_½6¸ #  °
·%à�â \ µ _ � _ µ å ��à�µ _ � � � t �)á�´"à�µp?�·%� ^�ë �Aµ _ �� � � t \ µ å � å á \�^ ä�à�µ å âSµ _�ñ µ�à ë ï�é�µ _ \ µ¡a _ à�µ å â ^"_�\
��â�µ ëlë â \ àqµ)þ�¹��)��µrµ�à _ µI�Oé ö ��áIâ+é�µ\â+à��)ï�é�µ _ � ë âSµ åg_ âSµ�à ë ï�é�µ _ � \ µ å � _ µ å ��àqµr� � * � t �)á�´"àqµ \ µI�?�·%� ^�ë �Aµ��A�� � * �� t \ ¹ å ¸Cò ^�å � å ��âSµ ë�ë�^"_ ��ê2á _ ����µ�ì�â å µ _¢\ µ å à _ ê�¹ å àq¹ _ âSµ _ þ�¹��>��µ�À�´"à�µ�à _
� ò�ò�¸g½6¸  # òÚµIàl�>��àqµ ë é�¹ ç â \ ¹ å �6µ��fâ�µ ëlë â�À ´�µ åg\ µ _ ¹ ë�ë µr¹ ë �.à \ µ _ â�à�a�äIàqµ å âp¹ _ �6µ _ á6·p·�µ _ µ _rñ µ�à ë î
ï�é�µ _ ¡n� o�µIà _ µI� � å µ�à�� _ à��)��µI�«ä ^ ðJ¹o¹ å µ _ ì�áo· ò�à _ à�µ å âS¸£ è^�å sFµ \ µI��ðO¹6¹ å ´"à åg\S\ àqµOä ^ �oµ�é èá å àq�oµ
à _ ê�¹ å à�¹ _ â�µ�þ�¹��)�Aµ�ò�µ å µ�ï�é _ µUâ ^�_�\ à _L\ ¹��¨����µ�ì�â åp^ ·|µIà _ �oµUâ å ¹6�6µ _ ¸ ß�¹o·%à�â¨´¥µ åp\ µ _L\ à�µ
ðJ¹6¹ å µ9À \ àqµgâ�¹<â+�+è¹�ï�é ë à�ï�é�¹ ^ �rµ�à _ µ�· tµ��>á _ ¹ _ ä�ä9µ å)ç ¹ ë�ë ��â�¹o·�·pµ _ À ^ · \ àqµ�þ�¹��)�Aµ \ µ å tµUî
�)á _ ¹ _ ä�¹�ì�ì ^ · ^�ë àqµ å â�À�´�á�é�à _ �6µ��6µ _?\ àqµr¹ ^�ç �)á _ ��â�àq�6µÙ»ùµ�à���µ9À á�é _ µ \ àqµI��µ"ðJ¹6¹ å ì�á å)å µ ë ¹<â+à�á _µ å ä�µ ^ �<â�µ _£ñ µIà ë ï�é�µ _ µ�à _ µ _ ì�á6·
ò�à _ ¹Iâ+á å à��)ï�é�µ _ � _ â�µ å � åp^�_�\ ò�à ë]\ µ _ ¸

m       [GeV]inv
0.6 0.8 1 1.2 1.4 1.6 1.8 2

N

0

100

200

300

400

500

600

700

800

900

Signal aus Daten

Untergrund aus Ereignismischung

� ò�ò�à ë]\�^�_ �©½6¸  #65 í µIàl�>��àqµ ë µ�à _ µI�����ÚµIì�î
â åg^ ·%� \ µ å à _ ê�¹ å àq¹ _ âSµ _ þ�¹��)��µ¤2 �'��� ·�à�âµ�à _ �6µ�ä�µ�à�ï�é _ µ\â�µ9· ì�áo· ò�à _ ¹Iâ�á å à��)ï�é�µ _ � _ î
â�µ å � åg^"_�\ ²fé�à�µ åJç è^�å�ú m �;¥ înðJ¹6¹ å µ9°A¸
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� à _ µk��µIé å µ ë µ9�o¹ _ â�µ ^�_�\ ¹ ^�ç[\ µ _ µ å ��â�µ _£íÃë à�ï�ì�µIà _�ç ¹�ï�é�µ)þ�µUâ�é�á \ µgä ^�å � ë àq·�à _ àqµ åg^�_ �\ à�µ��Aµ�� ^�_ ì�á å>å µ ë à�µ å âSµ _ � _ âSµ å � åg^�_"\ µ���´ ^�åg\ µ�ê2á _ ß�¸Jß å àøsF¹ åp\X^"_�\ ¥¸£br¸£~àl�>ï�é�µ å ·�àãâ\ µ å � å µ�à�� _ à���·�àl�>ï�é ^�_ � ²_µ _ � ë ¸ �g«��)�güô	¨/�¬+/0�21�°�µ _ â�´"àlï�ìâµ ë âù²�ú�ß å ~à�:6½oû�°�¸ ß�µ å b åp^�_�\ �oµUî\ ¹ _ ìoµ�òÚµI��âSµ�é�â \ ¹ å à _ À \ ¹ ù \ µ å ¹ ^ �%ðO¹6¹ å µ _ ê2á _X^�_ ì�á å)å µ ë à�µ å â�µ _Fñ µ�à ë ï�é�µ _ ��âS¹6·p·pµ _�\ µ
ìjá6· ò�à _ ¹Iâ�á å à��)ï�é�µ�� _ â�µ å � åp^�_�\r\�^�å ï�é \ à�µ:üká _ ��â åp^ ì�â+à�á _ ê�á _ ðO¹6¹ å µ _ ·%à�â ñ µIà ë ï�é�µ _ ¹ ^ �
ê�µ å �>ï�é�à�µ \ µ _ µ _ � å µ�à�� _ à��)�>��µ _ À \ à�µ���µ å1\ µ¡a _ à�â+à�á _ µ9· µIà _ µ:üká å)å µ ë ¹Iâ+à�á _ ¹ ^ ��µ�à _ µ�· tµ��>áIî_ ¹ _ ä�ä�µ å)ç ¹ ëlë�^�_�\h\ ¹6·�à�â	µ�à _ tµ��>á _ ¹ _ äI�)à�� _ ¹ ë ¹ ^ �)�)ï�é ë à�µ ù µ _ À å µ�� å á \�^ ä�à�µ å â�´¥µ åp\ µ _ ìå¹ _�_ ¸
ß�¹ \ àqµ�»ùµ å âSµ \ µ å à _ ê�¹ å à�¹ _ â�µ _ þ�¹��>��µ�¹ ëlë µ�à _ ê2á _ \ µ å � ì�ä�µ��jâS¹ _ ä \ µ�� ß�µ\â�µIì+â�á å �AÀW¹ ë �)á\ µ�· ç è^�å\ à�µ ñ µIà ë ï�é�µ _ ä ^�åQæ µ å)ç è^ � ^�_ ����âSµ�é�µ _�\ µ _ ?�·�� ^�ë � å ¹ ^ ·pÀ ^�_�\�\ µ å µ _ à _ â å à _ �)à��)ï�é�µ å?�·�� ^�ë � å ¹ ^ ·Jê µ å â�µIà ë]^�_ ��ò�µ���â�àq·p·Jâ �>à _�\ ÀU´"à åg\�\ àqµ æ µ å â�µIà ë]^�_ � \ µ å à _ ê�¹ å à�¹ _ â�µ _ þ�¹��>��µ \ µ å¹ ^ � ê�µ å �>ï�é�à�µ \ µ _ µ _ � å µ�à�� _ à��)�Aµ _ ä ^ ��¹6·p·pµ _ �6µ��AµUâ+ä\â�µ _�ñ µ�à ë ï�é�µ _ ��¹6¹ å µ \ µ _S^�_ ì�á å)å µ ë à�µ å â�µ _� _ âSµ å � åg^�_"\r\ µ å �6µF´ èá�é _�ë à�ï�é�µ _�æ µ å â�µIà ë]^�_ �T�)à�· ^�ë à�µ å µ _ ¸ �s_ �6µ _ áo·�·pµ _ �>à _�\ à \ µ _ â+à��)ï�é�µµ � ��µ å àq·pµ _ âSµ ë�ë µ í µ \ à _ � ^�_ �6µ _ òÚµIà¥¹ ë�ë µ _ � å µIàq� _ àl�>��µ _ �>á�´"à�µ \ à�µ�ò ^�ëZè¹��>�)à���ìoµIàãâ \ µ å
æ µ å î_ ¹�ï�é ë�è¹��)�)à�� ^�_ �b¹ _�\ µ å µ å üká å)å µ ë ¹Iâ+à�á _ �>�)à�� _ ¹ ë µ9¸gßgà�µr� ^ òjâ å ¹�ì�â+à�á _?\ µ���·%à�â òÚµ ë à�µ�ò�à��6µ å �jâS¹Iî
â�àl�fâ+à�ì�µ å �fâ�µ ë�ë ò�¹ å µ _ � _ âSµ å � åg^�_�\ �)��µ�ì�â åp^ ·��Ù¹ ^ � \ µ å � å µ�à�� _ à���·�à��)ï�é ^�_ �[²Qµ�à _ �6µ�ä�µ�à�ï�é _ µ\â"à _� ò�ò�¸U½6¸  # °Úê�á6· � å à���à _ ¹ ë �>�ÚµIì�â åg^ · \ µ å à _ ê�¹ å àq¹ _ âSµ _ þ�¹��>��µ9À _ á å ·%à�µ å âu¹ ^�ç"\ µ��)�Aµ _
�s_ ä�¹�é ë\ µ å � à _ â å è¹6�6µ�À µ å ��àlòjâÙ¹ ë �>á�µ�à _5^�_ â�µ å � åg^"_�\ � ^ òjâ å ¹�é�à�µ å âSµ��¾����µ�ì�â åp^ ·!² � ò�ò�¸�½6¸  " °�Àâ´¥µ ë ï�é�µI�à�·ê´�µI��µ _ â ë à�ï�é�µ _X_`^�å1\ ¹��rt�µI�)á _ ¹ _ ä��>àq� _ ¹ ë µ _ â+é�è¹ ë âS¸	» à�µ�à _ ú�ß å ~à�:6½oû)¹ ^ � ç è^ é å>ë à�ï�é�ò�µUî
�>ï�é å à�µ�ò�µ _ À��)à _�\h\ à�µ¨ä ^ · ñ µ�à ë �>àlï�é�â+ò�¹ å µ _ � _ âSµ å �>ï�éS´"à _ �oµ å ê2á åI^�_�\ é�à _ â�µ å6\ µ9· ��àq� _ ¹ ë
ä ^�å è^ ï�ì�ä ^�ç è^ é å µ _ ¹ ^�ç®\ à�µc¯�á å ·�àqµ åg^�_ �oÀÚà _ �)á ç µ åg_ à�·�� _ â�µ å � åp^�_�\ �>�ÚµIì�â åg^ · \ àqµ �°_ ä9¹�é ë±\ µ å¹ ^ � \ µ9·Z��à�� _ ¹ ë ��âS¹6·p·pµ _�\ µ _ � à _ â å è¹6�6µ ç µIé ë âSÀ��>á�´"à�µ�¹ ^�ç �6µ å à _ �oµ¥tµ���â�ì�á å>å µ ë ¹Iâ�àlá _ µ _ ¹ ^�çb åg^�_"\h\ µ åJ\�^�å ï�é \ àqµ¨ð å á \�^ ì+â�àlá _ ��·pµ�ï�é�¹ _ à���·pµ _ µIà _ �6µ��>ï�é å è¹ _ ì+âSµ _ ?�·%� ^�ë � å ¹ ^ ·Oê µ å âSµ�à�î
ë]^�_ �6µ _ ¸Jß�¹ \ àqµI��µ ë ò�µEþ�µUâ�é�á \ àlì%ä ^�å üká _ �fâ åg^ ì+â�àlá _©\ µ�� ^�_ â�µ å � åp^�_�\ � ^ òjâ å ¹�é�à�µ å â�µ _ ����µ�ì�î
â åg^ ·��ÙsFµ \ á�ï�é<¹ ^ ï�é{ò�µ�à \ µ å ��àq· ^�ë ¹Iâ+à�á _ \ µ��rt�µI�)á _ ¹ _ ä��>àq� _ ¹ ë ��²�ü�¹���¸�½6¸q½o°�¹ _ �6µH´�µ _�\ µUâ´"à åg\ À�a _"\ µUâ \ à�µ��Aµ \�^�å ï�é \ à�µ � å µ�à�� _ à���·�à��)ï�é ^�_ �ÏòÚµ�� åjè^�_"\ µUâSµ9À ë µ�à�ï�é+âSµ�ß�µ ç á å ·p¹Iâ�àlá _}\ µ������µ�ì�â åg^ ·���¹ ^ â�á6·p¹Iâ+à��)ï�é í µ å�è^ ï�ì��)à�ï�é�â+à�� ^�_ �o¸�? _ â�µ9� å ¹Iâ�àlá _aè^ ò�µ ås\ ¹�� ^�_ â�µ å � åp^�_�\ � ^ òjâ å ¹Iî
é�à�µ å â�µ����µ�ì�â åp^ ·pÀd´¥µ ë ï�é�µ���àq· ç á ë �6µ _�\ µ _ òÚµIà _ à�ï�é+â¥¹ _�\ µ å � ë ¹ ^ â�µ _�\ µ9· æ µ å ·pµ å ìgê�µ å ì è^�å äUâ·�à�â \ µ�·²¯�¹6·pµ _³\ µI�¥����µ�ì�â åg^ ·�� \ µ å à _ ê�¹ å à�¹ _ â�µ _ þ�¹��)�Aµ�òÚµ ë µ��Iâ¥´"à åg\ ÀO·�è^�_�\ µUâp¹ ë �)á9à _\ à�µ í µI��â�àq·p· ^"_ � \ µ å��s_ ä�¹�é ë � _ G w ¡¤Ú_ Y \ µ å µ � ��µ å à�·pµ _ â�µ ëlë òÚµIá�ò�¹�ï�é�â�µ\â�µ _ t�µI�)á _ ¹ _ ä9µ _ ¸Jß�µ åæ µ å � ë µ�à�ï�é©·%à�â \ µ å �)��è¹Iâ�µ å ä ^ ò�µ��>� å µIï�é�µ _�\ µ _ À.ê�µ å �)ï�é�à�µ \ µ _ µ¾üká å>å µIì+â ^�å µ _ ²�ü�¹���¸½6¸ " °µIà _ ò å à _ �oµ _�\ µ _ ��à�· ^�ë ¹Iâ�àlá _h\ àqµI��µ��r����µ�ì�â åp^ ·���µ å ��àlòjâ¨�)ï�é ë àqµ ù ë àlï�é \ àqµ5brµ��A¹6·Oâ�ä9¹�é ë �¥¤�_ Y¹ _ tµ��)á _ ¹ _ ä�µ _ à�· ò�µUâ å ¹�ï�é�â�µ\â�µ _ ð'é�¹��Aµ _�å ¹ ^ · ò�µ å µ�à�ï�é�¸
» è¹�é å µ _�\v\ µ å ì�áo· ò�à _ ¹Iâ�á å à��)ï�é�µÁ� _ âSµ å � åg^�_"\L_ àlï�é�âÁ¹õ� å à�á å àu¹ _ ¹ ë ö â+à��)ï�é�ä ^ �2è¹ _ � ë àlï�é

à���â ^�_�\ µ�à _ µ�ðJ¹ å ¹6·pµUâ å à��)à�µ åp^�_ � \ µ��)�Aµ ë òÚµ _ ��µIé å � å á ù µõ� ö �fâ�µ9·p¹Iâ�àl�>ï�é�µ´:µ�é ë µ å ò�µ�à \ µ å
í µI��â�àq·p· ^"_ � \ µ��¾��à�� _ ¹ ë µ�� \�^�å ï�é�� _ âSµ å � åg^�_"\ � ^ ò?â å ¹�ì+â�àlá _ µ å ä9µ ^ �Iâ�À ë à�µ ç µ å â \ à�µ"þ�µ\â+é�á \ µ\ µ å � å µIàq� _ àl�A·%à��)ï�é ^�_ �9ò�µ�à��>á å ����¹6·pµ å�æ µ å ´¥µ _"\�^�_ �pµ�à _ µgä ^ ê µ å)ë è¹��)�>àq�6µ � ò��)ï�é è¹<â+ä ^"_ � \ µ��^�_ ì�á å>å µ ë à�µ å âSµ _ � _ â�µ å � åg^"_�\ µ��A¸
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¯¥µ�ò�µ _�\ µ å ? \ µ _ â+à]a�ì^¹Iâ+à�á _ ´¥µ åp\ µ _?\ à�µ
à _?\ àqµ�����µ�ì�â å µ _?\ µ å à _ ê�¹ å àq¹ _ âSµ _ þ�¹��)�Aµ�µIà _ î� àqµ ù µ _"\ µ _ ��� ^�å µ _ �)á�´"à�µ \ àqµr�6µ��A¹6·OâSµ _ � å µ�à�� _ à��)��µ�µ�à _ µ å t�µIàlé�µJê�á _ > ^ ¹ ë à�â�è¹Iâ��)ì å à�â�µ å à�µ _^�_ â�µ å ´ á å)ç µ _ ¸ �°^ ù µ åp\ µ9· ´¥µ åp\ µ _v\ à�µ��
 !�" �înß�¹Iâ�µ _ à _�� ò�é è¹ _ ��àq��ìâµ�à�â ê�á _ \ µ å òôµ _ â å ¹Iî
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a#� [ \���U R f<^#( y`Tf [ �]� m �LY{��U R P e �;^#$ A ��i;U7�;$ � ^#^ T��e � [ ^ m4��R $�( � f r U!$)P e�õ �j\ [)� P e \��]\�8:� [)m �;^Ì�.b�^<^%\�� =
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õ � [.Tf#P`��$)U!P e \%U!(;\B��U!^ K;M � X�ÜlX 5 P e ^#U�\)\hf#> m U!�h� � f r.y f#^#��\%U!b�^ ^lf [ Ù�x�M!x��JÝ m � [ ��^�\ e#��R \%��^<��^
Y��;U R P e ��^ = $)b m#�.r m U7��D9��$*b�^ � ^#i A#[ b m f#��\�U7b�^�>,Ut\ m ��> Ë � ��\�b [ ´ßÞ × �Ê ÂUË � àá � â�ã�ã�äWå�æ K;M!u�u. 
�.b [*[ U!(�U7� [ \'83� [)m ��^6>�f r �

� ¢¡� ¢¡� �¡ ç2°�¯©�°�è®¬o»o¯�°�¬®©�¤�
_Ef [ P e m U7�·^�f [ $)� e#[ ( [ b õ ���6� r (.��^ � f<U7(�����U�\ m � [�p b�$)U�\%U!b�^ m ��$�? � f A \*a�� [ \%U!i��;$�U!^

5 \ [*��e#R![ U!P e \�f#^#(hU7^ +�+ XZkJb R7R U!$)U!b�^#��^ � f y � [ f#^ mBm ��$�K;�IMONQP�> R7� ^<(���^BY �.[ (��j\%$�f#^ mBm � [ ^lf [
8:�;^#U7(.��^ A#[ b m f#i;U7� [ \���^6Y{��U R P e ��^ U7$�\ú�;U7^#�98:�;Ut\�� [ �4k2b [)[ �;��\%f [ a�b�^#^ Tb;\%�;^#� 5 U!>4f R U!� [ \,> � ^
( R �;U7P e<y]Tb [ >,U!(Ì��^�\ R!� ^#( m ��$sY �.[ (��j\%$�a�� [ \%�;U R \%� &Q[ ��U!(�^#U!$)$)�3f#^ m a#� [ $)P e >,U!� [ \ m � [ �;^ p b.$)U�\%U!b�^
� ^#$)P e<R U!� r �;^ m >�U�\ m � [ >�f R \�U A<R U!i�U�\ T� \�$ ��õ<eqT� ^#(�U!(��;^ �|f SqTb�$*f#^#(ÉÜIÁ�Â É Ã�Â � g �ßé È�� Ã � n m � [ ¾9� [ X\%� � A b�$)U�\%U!b�^ =�m U!��>,U�\)\%� R $ m � [ D9���.b.^#$�\ [ f#��\%U!b�^ m � [ �D� R!��[)y �;^#$�\�� [|m ��$ R �;� [ �;^·VEW*X`Y ��[ (��]\�$
õ �;$�\%U!>,>9\J83� [)m ��^ � � ^#^ = $*bB� � ^<^·> � ^ m ��^ pQ[ b�i;��^�\%$ � \%i m � [Em f [ P e m ��^ U7^·k ��A ����!u���K
(���^ � ^#^�\%��^ 5 P e ^<Ut\*\ � f yhm U7��¾9� [ \%� � X�êCX p b�$*Ut\�U7b�^ f#^�\%� [)m#[�Tf#P`��\%��^ &Q[ ��U!(�^#U!$)$*�á� [ >,U�\)\%� R ^<�
��f#$ T� \�i R U7P eüS U7� r ��^áU7^ m U!��$*� pQ[ b�i;� m f [hm U!�ú¾9� [)R f#$�\%� � ^ &Q[ ��U!(�^#U!$)$)$*��^ m f [ P e Ëo� e#R7y f<^#��X
\%U!b�^ m � [ 5 \ [*��e#R!m ��ÿ#^<Ut\�U7b�^<$ m �j\%����\�b [ �;^d�;U7^<� _EU7� m f [ P e}m U!��$*� 5 U7>�f R7� \%U!b�^ gHG 5 f#$ � N.NKL7n
õ �;$�\%U!>,>9\���kJb [*[ ����\�f [ \ ��õ � R7R � 82U [)m õ �;U m � [ �3^ ��R ��$)� m � [ � � A � [ U!>,��^�\%� R7R ��^6_ � \%��^ m U [ �;��\��R $E�2�]82U!P e \ � f yQm U7�,�|^#i ��e<Rcm � [E&Q[ ��U!(�^#U!$)$)� � ^#(.�]8 � ^ m \ = 83� R P e � m#� >,U�\·g�f#> P � �c oKWÝ�n
� f y�m U!�4f [ $ A#[�Tf#^#( R U!P e a#b [)e<� ^ m �;^#� =cm f [ P e _E�j\%�;�%\�b [ �;~��;��\%�3a�� [)y]T��R $)P e \��ú�3^#i ��e#R a�b�^ &Q[ X
��U!(�^#U!$)$)�;^ e blP e $)� ��R U!� [ \982U [)m �

� ¢¡� ¢¡� �� ë�¼{¦#«�°�±{�¦<¤�µ¶«�Ó�¼{±{¨�©�©�°
5 � R!õ $�\*a�� [ $�\ T� ^ m#R U7P e<=cm blP e�m �;^#^#blP e � � A#R U7i;Ut\ e U!� [ i;f�^#�;^#^#�;^ = U!$�\ m U!��Y � \�$ � P e � =m#�.rm U7�L(��;^ � ^#^�\%�;^ 5 P e ^<Ut\*\%� U!> pQe#� $*��^ [*� f#> g m f [ P e3+ f#^ m9+��©ì $*U7� e � k ��A �I�.�7u���K;n m U!�s�|��i�� A X

\ � ^#i'8:�;Ut\�� [ �;U7^#$*P e#[%T� ^#�.�;^¶f#^ m U7^<$ õ ��$)b.^ m � [ �úU7> �G� [ ��U!P e¥+�° �Ï �îí u�M!NQ�2�]¾�i;f@8:�;Ut\�� [ ��^
¾9� [)R f#$�\%��^ � ^�Y{��U R P e �;^#$ A f [ �;^ y Tf e#[ ��^#��_ �·��õ � [ ^ � \ Tf [*R U!P eám U7� &Q[ i;��f#(.f#^#( m � [ f<^%\�� [ X
( [ f#^ m $)f õ \ [)�.e U7� [ \���^,U7^�a ��[ U � ^�\���^ï� � $*$)�;^#$ A ����\ [ ��^�U7^ m � [�5 U7>�f R!� \%U!b�^úf#^�\%� [ �|^%83��^ m f#^#(
m � [ $)� R!õ ��^ 5 P e ^#U�\)\��ú(���$*P e U7� e \ = U!$�\ � f<P e m U7�;$ m f [ P e m U7�Ì�|^ A#� $*$)f#^<( m � [:5 U!>4f R7� \�U7b.^ � ^
m U7�J_ � \���^ õ � [�Tf#P`��$*U7P e \%U!(;\��

ð�ñ�ð ò�óõô ö�÷õø¡ùúóHû�ü

�þýRÿHý�^�\ R U!P e ý [ �úýCÿ�\���^ m \õý;U R �"ý m ý [��#e � ÿ*U7��� R U ÿ)P e ý;^·�3^�� R �2ÿHý2U ÿ�\�ÿ)U!P e ý [*R U!P e·m U ý��<U	��f R �CX
\%U!b�^ m ýRÿ õ ý]\ [ ��P e \õýj\õý;^ pQ[ b�iRýCÿHÿ�ýCÿ�
 ù ��a#b [)R U ý�Ký�^ m ý�^·Ë�� R!R ý m ý [�� ýCÿ*b�^���^#i �#[ b m f#��\�U7b�^�U ÿ�\
m U ý��#U��4f R �;\�U7b�^hi�f#^ T��P e ÿ�\ m �Kÿ��6U�\)\�ý R i�f [�� � \ [ ����\%U!b�^ m ý [ �|^#i�� e#Ro� Ê ÂUË���^ �#[ b m f#i;U ý [ \�ý�^� ýRÿ)b�^��.^#iCý;^ m f [ P e �|^ � �Kÿ�ÿ)f#^���ý�U!^îýCÿ¥f<^%\�ý [ � [ f#^ m ÿ)f õ \ [ � e U ý [ \�ý�^ U7^�a�� [ U���^�\õý;^þ���Kÿ�ÿHý;^�X
ÿ � ý���\ [ f��>ÿ���fîÿ m ý [ �<U	��f R �C\%U!b�^���^ m �Kÿ���fîÿ m ý;^@_��;\�ý�^��Ký��3b�^#^8ý�^îý�� � ý;��\ [ f��� !�3b m f [ P e
m U ý�a-ý [ ÿ*P e U ý m ý�^8ý�^� ý õ ý�^"�KýCÿ*P e U R7m ý [ \�ý�^úkJb [)[ ý���\%f [ ý�^"��^��Ký õ#[ �.P e \#��ý [)m ý�^�
�$|U ý [ i;f��2f [*m ý
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m U ý � ýRÿ)b�^���^#i �<[ b m f#��\%U!b�^ U	� pLe �KÿHý;^ [ ��f��%�Ký�� T� r U�\õý [ �;\�Uta õ ýRÿ�\%U��&�9\�ý [ �lU!^îý���C\%U ÿ)P e ý [
¾¡ý [ \õý;U R f#^��Jý�^ ÿ)U��4f R U ý [ \�f#^ m�m ý [ �~ý [*y � R!R U�� �"ý'��ý;U R U	�Jý�^�k��.^�� R õ ý [ ý�P e ^8ý]\� 9f�� m ��^���P e
m U ý pQ[ b.iCý m f [:m ý [ U7^�a�� [ U	��^�\�ý�^����Kÿ�ÿHý;^ õ ýCÿ�\%U��&�4f#^��&�2U ý4U	� Ë�� R7R ý m ý [ _��C\õý�^(��^#i�f)��ý�^�X
m ý;^�
�_EU ý � U!^#iCý R ÿ*P e#[ U�\)\�ý�ÿ)b*�2U ý m U ý'�3^ � �KÿHÿ*f#^�� m ý [ �#U��4f R �;\%U!b�^���^ m U ý9_��;\�ý�^>ÿ)b R!R ý�^@^�f#^
õ ýCÿ �#[ blP e ý�^���ý [*m ý�^�
 � U!^îý��#U��4f R �;\%U!b�^6U��+�#U!^#^îý m ý [ ¾¡ý [ ��ý;^ m f#^��pý�U!^îýCÿ m ý [ U!^�k,� � 
.-
��f y �Ký yZTf e<[ \õý;^/�,U!� [ bKÿ*�.b � U ÿ)P e ý�^ �6b m ý R7R ý,i�f [ ¾¡ý [ U!ÿ#i�U ý [ f#^�� m ý [ ÿHý R!õ ý�^0�2f [)m ý,^#U!P e \hf#^�X
\�ý [ ^<b1�&�Àý;^�


��� ����2 3 ,/3438$7&54�$7*-(+$70�.";%&%=
_%ý [ ý [ ÿ�\�ý6�#P e#[ U�\)\ m ý [ �#U��4f R �;\�U7b.^ m ý [ �"ý���ý�U R ÿ f<^%\�ý [ ÿ)f#P e \õý;^ � ýCÿ)b.^���^#iÉÄ f#^ m

m ý [ ý;^��~ý [)y � R7R ýCÿ�U7^ m ý�^}k,��^�� R Ä Å ¹ßÆ È7��U�\ m ý�^ õ ý�U m ý�^��~ý [)y � R!R ÿ�\õý;U R P e ý;^þ¹ ³ È<»
g�¼�8 ³�½ 8 ³C¾ 8 ³�9 8�n õ ýCÿ�\õý e \@U!^ m ý [,�L[ iCý;f���f#^�� m ý [ ý;^%\�ÿ �#[ ý�P e ý;^ m ý;^ � ýRÿ)b�^��.^#i:�,U�\Dý�U!^îý [
���JÿHÿHý;^�a-ý [ \õý;U R f#^��dg ÿ)U ý e ý·� õ#õ 
�;1
�KRÙ�n:�Ký�� T� r ý�U!^îý [ �Kÿ��<�&�>ý]\ [ U ÿ*P e ý�^� [ ý R �;\%U�a�U ÿ�\%U ÿ)P e ý;^
� [ ý�U�\)XÄ�dU	��^8ý [ XZËof#^#��\%U!b�^�gHG>=!��P`��x1;KL!n

? ��@ gBA n � A Ê ÂUË'ADC gEA ngEA W vFA W Ê ÂUË n W ÆøgEA Ê ÂUËGCsgBA n*n W M gH;1
�-�u�n

_EU ýJ� [ ý;Ut\�ý�CsgEA n m ý [ ¾¡ý [ \õý�U R f#^�� eqT��^��;\ m � õ ý;U<a�b�^ m ý [ ���JÿHÿHý5A R ��f�\

CsgBA n � -1C Ê ÂUË Ì
gBA vFA �JIHKGL � n �gEA Ê ÂUËvFA �JIHKGL � n Ì G7gEA�v/A �MIHKGL � n

W ÆøgBA Ê ÂUË�v/A �MIHKGL � n
W L gH;1
�-1;�n

� õ  N�3b õ ý�U�A �JIHKGL � � A Ê ÂOËQv gBA ¸ ÆFA Í n m ý [�Tf õ ý [|m ý [ �<P e ��ý R!R ý�^îý;^îý [ ��U ý R U ý�Ký�^ m ý����Jÿ�X
ÿ�ý�^���^�\�ý�U R U ÿ�\�
 _EU ý p � [ �1�>ýj\õý [@m ý [ ¾¡ý [ \�ý�U R f<^�� ÿ)U!^ m�m U ý����KÿHÿ�ý�A Ê ÂOËBf<^ m�m U ý�� [ ý�U�\õý
C Ê ÂOË � CsgBA Ê ÂOËCn m ý [�� ýCÿ*b�^���^<i� ���ý R P e ýO�Ký� T� rhm ý;^��"ý'��ý;U R U	�Jý�^6�|^��1� õ ý�^BU7^¯G p ��_E� I.xKL
õ ý�^�f�\�i]\��2f [)m ý;^�
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� õ#õ U R7m f<^��P;1
�KRÙ1Q���ÿ��<�&�>ý]\ [ U ÿ)P e ý [ ý R �;\%U�a�U ÿ�\%U ÿ)P e ý�� [ ý�U�\)XÄ�dU	�.^îý [ X�¾¡ý [ \õý;U R f#^�� f�� m U ý
���JÿHÿHý5A Ê ÂOË m ýCÿ¡ÿ)U��4f R U ý [ \õý�^ � ýRÿ)b�^��.^#i�i;fîÿ�\)��^ m ýRÿúg e U ý [9yZTf [9m U ý ¾DR g ÙKI�x�n�X � ýCÿ)b.^���^#i;nS
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ù � pQe �Kÿ�ý�^ [ ��f��X��ý [*m ý�^ m U ý � ýRÿ)b�^��.^#iCý;^ e U ý [*õ ý;UY�Ký�� T� r,m ý;^Ì¾¡ý [ \�ý�U R f<^��Ký�^�U7^ m ý;^

¾�� [ U�� õ#R ý�^OZ � b m ý [ m ý [�� � � U m U�\ T�C\%�O m ý�ø\ [ ��^8ÿ�a-ý [ ÿ�� R ý;^ ù � � f R ÿ 9�� b m ý [Lm ý [ \ [ ��^îÿ�aîý [ X
ÿS� R ý�^²���JÿHÿHý[A �  �f#^ m@m ý�� �3i;U	��f�\ e �2U!^#�Jý R~± �,U�\)\�ý R ÿ m ý [ �6b�^�\õýjX`�\� [*R bCX`Y'ý�P e ^#U!���Jý�^îýjX
[ U ý [ \)
E_EU ý�\ [ ��^îÿ�a-ý [ ÿS� R ý�^·f<^ m�R b�^���U�\%f m U7^�� R ý;^h¾¡ý [ \õý;U R f#^��Ký;^:�2f [*m ý�^� ��2U ý2U!^�k,� � 
];1
!u1
�-
ý [ � T� e ^�\� U!^ 9^9 X`_��;\�ý�^�Ut\�ý [ �C\%U�aF�.fîÿQa#b [)R U ý��Ký;^ m ý�� _��;\õý;^îÿS�C\%i õ ýRÿ�\%U��&�9\) _� T� e#[ ý�^ m�m U ýRÿ
U7^a`�bG`"b�XZ_��;\õý;^c��ý��Ký;^ m ý [hõ ý� [ ý;^#i]\�ý�^a��\)�;\%U ÿ�\�U7��^#U!P e \D� Tb1� R U7P e �d� [ f<^ m�m � e ý [ �.f y
�þý [ \õý,��f8ÿ m ý [ þqUt\�ý [ �C\%f [ i�f [.Tf#P`�e�Ký� [ U!~2ý;^:�2f [*m ý�


ù ^ ± ����^<^��&��^ m � õ ý;U��3i;U	��f�\ e � R ÿ �f�&�>ý]\ [ U ý� m U ý���f#P eJõ ý�UI^#U!P e \%iRý�^�\ [ � R ý;^O��\ Tb r ý;^ õ ý�U
ý�U!^îý��Âý�^�\õÿ �#[ ý;P e ý�^ m � [ b r ý;^ � ^îÿHý� õ#R ýg�Ký�Ký õ ý�^6U ÿ�\) h��^<^îý e �>ý;^·f#^ m ÿ*b1�,Ut\6ý�U!^îý S �.P e ý
¾¡ý [ \�ý�U R f<^�� m ý [ �3^#i� e#R�m ý [�� ýCÿ*b�^���^<iCý�^ õ i���
 m ýRÿc�dU [ �lf<^��KÿH��fîý [ ÿ*P e ^#U�\)\õýRÿÛÜ R ��f�\

i Ü
iu± �Pjkmlon*p M gq;1
�- � n

a-ý [ ��ý;^ m ý;^�

� R ÿ�\ [ ��^8ÿ�a-ý [ ÿ�� R ý'¾¡ý [ \õý�U R f#^����2U [)mBy Tf [�m U ý 919 XZ_��;\õý;^ ý;U7^8ý�Ëof#^#��\�U7b�^ m ý [ Ëob [ �

i Ü
i)9��sr 9�� Ì ¼�t *Ç åu gq;1
�-�x�n

U7^,� õ<eqT��^���U����fý�U�\La#b1� \ [ ��^8ÿ�a-ý [ ÿ�� R ý;^ ù � � f R ÿ 9�� y`Tf [cm U ý\�#U��4f R �;\�U7b�^ õ ý�^�f�\�i]\�
�_EU ýCÿ�ý�Ëob [ X
�4f R U ý [ f#^��hU ÿ�\,�.^�� R b1�úi�f�ý�U!^îý [ �úýCÿ*P e#[ ý;U õ f<^�� m ý [ Y [ ��^îÿ�a-ý [ ÿS� R U�� � f R ÿ�a-ý [ \�ý�U R f#^��0��U�\)\�ý R ÿ
m ý [ \ [ ��^îÿ�a-ý [ ÿS� R ý�^����KÿHÿ�ý�A � � A W Æ 9 W � �Ký�� T� r

i Ü
i)9��sr 9�� Ì ¼ t1v u ��� ³ gq;1
�-K¿�n

�2U ýÛÿ)U ýJi�f [ �Áý e ��^ m#R f<^�� m ý [ `�bw`�b�X`_��;\�ý�^4aîý [ ��ý�^ m ý]\��2f [)m ý m � y`Tf [ kÛý [ ^�X`kÛý [ ^�XZk2b R7R UtX
ÿ)U!b�^îý�^�U7^ m ý [ þqU�\õý [ �;\�f [ �>ý�U ÿ�\ m U ýG� ý [ \õý m ý [ Y'ý�� � ý [ �C\%f [�x i;Ut\�U ý [ \�ÿ)U!^ m 

_%ý [{p � [ �1�>ý]\õý [fx y Tf [�m U ý��Ký;^îý [ U ý [ \õý;^ � ýCÿ)b.^���^#i;i�fîÿ�\ T��^ m ýh�2f [)m ýsU7^ m U ýRÿHý� Ë�� R!R ý m � m U ý
_%ý]\õý [ �,U!^#U ý [ f#^�� m ýRÿHÿHý R7õ ý�^4U7^�a�b [*R U ý��Jý�^ m ý�y`"bG`�b�X`_��;\�ý�^îÿ��;\%i�^#U!P e \�� Tb1� R U!P e �d� [  m f [ P e
m U ý�ÿ)P e b.^6U7^�k�� � 
]-Òý [ � T� e ^�\õý4f#^ m U!^ m ý [ þqU�\õý [ �;\�f [ gz�2U ý�U7^ Gt�GU�� R IKÙfL7n���f�\ m b���f��>ý�^�X
\%U ý [ \�ýhA � Xm�<�M� R U ý [ f#^�� õ ýCÿ�\�U	�&�'\�
GË Tf [m �Kÿ ¾DR g�ÙKI�x.n�X���ýCÿ)b.^ R	T� r \úÿ*U7P e,m U ýGY'ý�� � ý [ �C\%f [ i;f
x � -KÙ � ��ý]¾& y`Tf [Lm U ý9U!^¥k Tf [ iRýÌg�U	� � õ ÿ)P e ^<Ut\*\,;1
�;1
	;.nLi;f õ ýCÿ �<[ ý�P e ý�^ m ý eqTb e ý [)R U ý�Ký�^ m ý
� ýRÿ)b�^��.^#i ¾DR g)K;�u.N�núi�f x � u�x � �Bý]¾{� õ<R ýRÿHý�^� [� T� e#[ ý�^ máy`Tf [úm �Kÿ&|2g)KCN1-�N�núf#^ mám �Jÿ
? Wlg)Kw-K¿�N�n�X��BýRÿ)b�^ Y'ý�� � ý [ �;\�f [ ý;^�a#b�^ x � u�N � �Býj¾ f#^ m}x � u1;�No�Bý]¾ a-ý [ ��ý�^ m ý]\
�2f [)m ý;^�
 ù ^ 919 X`_��;\�ý�^ �.b�^<^%\�ý m U ý��ÁýCÿ�\�U	�&��f#^�� m ýRÿ p � [ �1�>ýj\õý [ ÿ�~ m ý [ Y [ ��^8ÿ�a-ý [ ÿ�� R U��:X
� f R ÿ�a-ý [ \�ý�U R f#^��Bý [ � T� e ^�\õý [ �&� r ý;^F�,Ut\*\õý R ÿ m ý [ _��;\�ý�^�ý [*y b R �Ký�^� ���f r ý [*m ý�� R�T� r \Àÿ*U7P e¶m U ý
Yªý� � ý [ �;\%f [#x÷m f [ P e �3^ � �KÿHÿ*f#^�� m ý [ Ëof#^#��\%U!b�^&��fîÿQ� R 
�;^
	-K¿,��^ m U ý)ý�U!^��&� Roõ ýRÿ�\�U	�&�9\�ý
¾¡ý [ \�ý�U R f<^�����^��Ký õ ý�^� ��d�Kÿ õ ý�U m ýCÿ9U7^Bk,� � 
 � õ ýCÿ �<[ blP e ý�^&��ý [)m ý;^��2U [)m 

ù ^ R b�^��.Ut\�f m U!^�� R ý []� U!P e \%f#^��9����^<^ yZTf [�919 X`_��C\õý�^ m U ý�U!^ m ý [ þqU�\õý [ �;\%f [ gHG�_EUt�"Æ Ù�x1 .� b õ Æ Ù�ufL7n
b y \2i�U�\%U ý [ \õý2Ë�ý���^��&��^�X�Z � X�¾¡ý [ \õý;U R f#^�� R �.f�\
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i Ü
i Z � r g*K�v�� Z � ��n Ï gH;1
�-KÙ�n

i;f [ ¾¡ý [ ��ý�^ m f<^��Æ�.b^���>ý;^�f#^ m�m ý [�p � [ �1�>ý]\õý [ b¥U�\õý [ �;\�Uta��.fîÿ m ý;^ü_��;\�ý�^ õ ýRÿ�\�U	�&�9\
��ý [*m ý�^�
 ù ^�kÛý [ ^�X`kÛý [ ^�Xm��\ Tb r ý;^ e U!^��Ký�Ký�^�U ÿ�\ m U ý9�ÁýCÿ)P e<[ ý�U õ f#^�� m ý [QR b�^���U�\%f m U7^�� R ý;^2¾¡ý [ X
\�ý�U R f#^�� m f [ P e�m U ý � � � U m Ut\ T�;\�� U7^ m ý [ Ëob [ �

i Ü
i � r ¼ tN����t1����� å � � W'� å� � gH;1
�-KI�n

Tf õ<R U!P e ý [ f#^ m �2f [)m ý m � e ý [ i;f [ ��ý;^îý [ U ý [ f#^�� m ý [ �#U��4f R �;\�U7b�^7�Ký'� T� e#R \�
 Ë Tf [�m U ý6U��
�#P e ��ý [�� f#^#��\õÿ �2ÿ�\õý� ý [)y b R �Ký�^ m ý �Q[ iCý;f���f#^�� m ý [�� ýCÿ)b.^���^#iRý�^ U ÿ�\ m ý [·p � [ �^�Àýj\õý [ � á� R ý�U!P e�z f R!R  �f#^ m�m � m U ý R b.^���U�\%f m U!^�� R ýG¾¡ý [ \õý�U R f#^�� yZTf [ a-ý [ ÿ)P e U ý m ý�^îýÌY'ý�U R P e ý�^�� [ \õý;^6f#^ m
kJb R!R U ÿ)U!b�^îÿ�\�� � ý;^¯ÿHý e#[hT� e ^ R U!P e U ÿ�\6gHG���blb � N�N1 ��#U!��Æ IKIKL!nS ���b�^#^�\õý m ý [Jy`Tf [:m �Kÿ,|2g*K;N1-�N�n�X
�BýRÿ)b�^4i�f�Ü � � K�MB-1- õ ý;����^#^�\õý p � [ �1�>ý]\�ý [ g�G p fîý e IJÙ1 IË [ U ý%IKIKL!n#�.f#P e4yZTf [qm U ý �L[ iCý;f���f#^��
m ý [ ��ý;Ut\�ý [ ý;^ � ýCÿ)b.^���^#i;i�fîÿ�\ T��^ m ýO��^��Jý�^#b1�&�>ý�^&��ý [)m ý;^�


��� ����� #%$'*N��,/.".p;%&%�%�>��*-$'&)(+¤~(4*-,/&%3�����*-9:,/(40"��&
ù � �3^îÿ*P e#R f r ��^ m U ý �Q[ iRý�f��.f#^�� m ýRÿ � ýCÿ)b.^���^#i;i�fîÿ�\���^ m ýCÿ��2U [*m¥m ý [ U ÿ)b;\ [ b � ý��~ý [)y � R!R

U�� � f e ýCÿ �2ÿ�\õý� m ý [5� ýCÿ)b.^���^#i m f [ P e �Ký y Tf e#[ \4f#^ mBm ý�^ �~ý [*y � R!R ÿ�\õý�U R P e ý�^��Jý�� T� r

9 ¸ � 9 Í �
K

-�A Ê ÂOË Ì gEA W Ê ÂUË v gEA ¸ Æ/A Í n W n�gBA W Ê ÂUË vøgEA ¸ vFA Í n W n gH;1
!u�N�n

ý;U7^ ù � � f R ÿ|i�f��Ký'�2U ýRÿHý;^� <��ý R P e ý [:m f [ P e ý;U7^8ý�þqb [ ý�^�\%ij\ [ �.^îÿ y b [ �&�;\%U!b�^Bÿ*P e#R U ý r.R U!P e U7^ m �Kÿ
þ]� õ b [ ÿ �2ÿ�\õý�d\ [ ��^îÿ y b [ �,U ý [ \��2U [*m 
)��f m ý� S U ý r \,��^ m U ýCÿ�ý [ ��\�ý R!R ý m U ý3�úý [�Tf#P`��ÿ)U!P e \�U	�.f#^��
m ý [ U	� a�b [ U��Ký�^ k,� � U�\õý R ý [*R	T�.f�\õý [ \õý;^ k2b [)[ ý;��\%f [ ý�^ý�U!^� 2U7^ m ý�� m U ý6�|��iCý � \���^#ij\�� õ ý R!R ý
�|^���ý�^ m f#^��&��f y½m U ý¡�~ý [*y � R!R ÿ�\õý�U R P e ý�^�ÿ#^ m ý]\:f#^ m¥m U ýCÿ�ý�^0�Ký�Ký õ ý�^8ý�^ y � R!R ÿÁý�U!^ � ^îý [ ��U ý]aîý [ X
R fîÿ�\¥i�f��Jý��2U ýCÿHý;^��2U [*m 
·_���^���P e �2U [*m �2U ýhU�� Ë_� R7R ý m ý [ ý � � ý [ U��>ý�^�\õý R7R ý�^�_��;\�ý�^�f<^%\�ý [
m ý;^îÿHý R7õ ý�^ ùÐm ý�^�\%U!ÿ#���;\%U!b�^îÿH�df#^ m pLe �KÿHý;^ [ ��f��Àÿ*P e ^#U�\)\�ý�^ ý�U!^}f#^�\õý [ � [ f#^ m ÿ*f õ \ [ � e U ý [ \õýRÿ
U!^�a�� [ U���^�\õýCÿ¡���Kÿ�ÿHý;^îÿ � ý���\ [ f��Âý [ ÿ�\õý R7R \�


��� ����� �É$7* 1;�T��)340�T�U)(40"=�;%&%=�U 1��U%$'*-$7*£¢£$738��&%,/&%¤~$7&
_%ýRÿ���ý;Ut\�ý [ ý;^¯ÿ�ý�U/ý [ � T� e ^�\� m � rBõ ý�U m ý [ �#U��4f R �;\�U7b�^ m ýRÿ"�<U	��^�� R ýRÿ m U ýú�Áý [�Tf<P`�+ÿ*U7P e X

\�U	��f<^�� eqTb e ý [ ý [\� ýRÿ)b�^��.^#iCý;^ ý;U7^O�2U!P e \%U��KýCÿ �QR ý��>ý�^�\�i�f [ �.b [*[ ý���\�ý�^ � � \ [ ����\�U7b�^ m ý [�� ý]X
ÿ*b�^���^#i �#[ b m f#��\�U7b�^ ÿHý;U7^�����^<^�
�dU ýEU!^�� õ<õ 
f;1
�KRI6ý � ý�� �#R � [ U ÿ)P e�m b���f��>ý�^�\%U ý [ \� .��U õ \ m U ý
�#U��4f R �;\�U7b.^ m ý [ U7^�\õý [ ýRÿHÿ)U ý [ ý�^ m ý�^ � ýCÿ*b�^���^<i�� R!R ý;U7^îý m �Kÿ"�Ký��>ýCÿ�ÿHý;^îý�� � ý;��\ [ f�� m ý [ U!^�X
a�� [ U	��^�\�ý�^����Kÿ�ÿHý¥^<U7P e \BU����>ý [ U7^F��fîÿ [ ý�U!P e ý�^ m ý [,zúT� e ý [ f#^��:�2U ý m ý [ 
 ù ^ m U ýRÿHý [ ��\%f m U ý
�2f [*m ý�^ m U ý�� [ ÿ���P e ý;^ f#^ m Ë���PRý]\)\�ý�^ m U ýRÿHýCÿ � ~�ý���\õýRÿ¥^#U!P e \�ý � �#R U7i;Ut\·f#^ m ��f���^�\�Ut\)�;\%U�a
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f#^�\õý [ ÿ)f#P e \) q�"ý m bwP e aîý [)õ ýCÿ�ÿHý [ \õý m U ýÌ�3f y ^�� e �>ýd��ý�U�\õý [ ý [,� ýCÿ)b.^���^#i;i�fîÿ�\ T��^ m ýhU!^ m U ýg�#UtX
�4f R �;\%U!b�^ m U ý T� õ ý [ ý�U!^îÿ�\%U�����f#^��g�,U�\ m ý�^@_��C\õý�^8ÿ � ý���\ [ ý�^ m ý�f�\ R U!P e 
�_EU ý¡��f�� R U�\��;\�Utaîý �Q[ X
� R T� [ f#^��1 m � r�m U ýO$3U!^#i;f#^�� e �>ý m ý [ U7^ m ý�^�_��;\õý;^,a#b [)e �.^ m ý�^8ý�^� Çÿ*P e ��ý [ ý [ ý�^���fîÿ�\ T��^ m ý
m U ý Ëob [ � m ýRÿÀ�(�KÿHÿ�ý�^îÿ � ý;�%\ [ f��>ÿ��.f#P e �.^ m ý [ ��\õý R7R ý m ý [ U!^%\�ý [ ýCÿHÿ*U ý [ ý;^ m ý�^ � ýCÿ*b�^���^<i
f#^ m ÿ*b1�,Ut\ m U ý@U�� y b R �Ký;^ m ý;^�� õ ÿ)P e ^#U�\)\0�KýCÿ*P e U R!m ý [ \õý��ÁýCÿ�\�U	�&��f#^�� m ý ["� ýCÿ*b�^���^#i �#[ bCX
m f#��\%U!b�^ õ ýCý;U7^ S f r \) U ÿ�\@U7^�\%f<Ut\�Uta ý;U7^ R ý�f<P e \�ý�^ m 
·ö2f���^�\%U�\��;\�Uta���b�^#^�\õý;^Æ�3^�\õý [ ÿ*P e U ý m ý¥U!^
m ý [Q[ ýRÿ)f R \%U ý [ ý�^ m ý�^ � ýCÿ)b.^���^#i �#[ b m f#��\%U!b�^:��f y�m ý�� z Utaîý���fDý�U!^#U	�Jý [LpL[ b�iCý;^�\õý y ýCÿ�\)�KýCÿ�\õý R7R \
��ý [)m ý;^�
 ù ^îÿ*b y ý [ ^ m U ý�^ T��P e ÿ�\ eqTb e ý [ ý;^ ��f8ÿ�\ T�.^ m ý�� R ý�U!P e ý�^ �~ý [*y � R!R ÿ*�M�.^�� R ýCÿ��"ý'��ý;U R ÿ U	�
¾¡ý [)e�T� R \�^#U ÿ m ý [ U!^ m ý [ þqUt\�ý [ �C\%f [ ��^��Ký�Ký õ ý�^îý;^¥�dU [ �lf<^��KÿH��fîý [ ÿ*P e ^#U�\)\õý [ ýRÿ � ý���\%U�a-ý pQ[ b;X
m f#��\%U!b�^îÿ [ �;\�ý�^ õ ý�U��Ký��U ÿ)P e \"�2f [)m ý;^� QU ÿ�\ m U ýRÿHý��úý [�Tf#P`��ÿ)U!P e \%U���f#^�� e�Tb e ý [ ý [,� ýCÿ)b.^���^#iRý�^
ý�U!^îý&�2U!P e \%U��Ký� 3�.b�^�\ [ b R!R U ý [ \õýú¾¡ý [)õ ýCÿ�ÿHý [ f#^�� m ý [ �#U��4f R �;\�U7b.^üi�f [ ��b m ý R7R U ý [ f<^�� m ý [ �#UtX
\%f��;\�U7b.^�U7^ m ý;^B_��C\õý�^�
GË Tf [Gm �Kÿ p �1� [ ¾ R g)K;.u�N�n ìK¾ R g�ÙJI�x�nGU ÿ�\JU!^ m ý [ �<U	��f R �C\%U!b�^ m �KÿGU!^
m ý [ þqU�\õý [ �;\�f [ gHG�_ [ U Æ<Ù�K s�|i�U Æ Ù�xKL!n��Ký�Ký õ ý�^8ý�¾¡ý [*eqT� R \%^#U ÿ m ý [ �dU [ �lf<^��KÿH��fîý [ ÿ*P e ^#U�\)\õý
a�b�^Ãý]\��d�ÆK�Qh;�M!u õ ý [�Tf#P`��ÿ*U7P e \%U��;\"�:b [*m ý�^�
 ù � Ë�� R!R ý m ýCÿ2U7^ m U ý��<U	��f R �C\%U!b�^F��f y �Ký�^#b^�EX
�Àý;^îý�^ ? W�g)Kw-K¿�N�n�X��BýRÿ)b�^îÿ2U!^ � ý R �C\%U!b�^�i;f�� � ýRÿ)b�^��.^#i�i;fîÿ�\)��^ m |2g)KCN1-�N�n õ ý]\ [ T�1�;\ m U ýCÿHý [
�þý [ \�K�Q�uIMOu�g�Gt� [ ýCÆ<ÙKIKL!nS !�:b õ ý�U y Tf [ ���Kÿ�ÿHý:f#^ m � [ ý;Ut\�ý[�2U ý m ý [ f��ø�"ý���ý�U R ÿ m U ý|�3^��^� õ ý;^
U7^¯G p ��_E� I�xJL®i�f � �C\õý,�Ký�i;b1�Ký;^&�2f [*m ý�^�
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Daten

� õ#õ U R!m f#^���;^
	KRI^Q@�úý [ Tf#P`��ÿ)U!P e \%U���f#^�� e Tb e ý [ ý [�� ýRÿ)b�^��.^#iCý;^ U7^ m ý [ �#U��4f R �;\%U!b�^ g e U ý [ U	�
Ë_� R7R ý m ýCÿ ¾DR g�ÙJI�x�n)n�

þ{U!^#��ÿ m U ý��#U��4f R �;\%U!b�^ U	� ¾¡ý [ � R ý�U!P e i;f m ý�^ _��;\õý;^ õ ý�U��#U��4f R �;\�U7b.^ ^�f [ ý;U7^8ýCÿ � ýRÿ)b;X
^���^#i;i�fîÿ�\���^ m ýCÿS .� T� e#[ ý�^ m U�� [ ý�P e \õý;^¶�GU R!m m ý [ ^ T�.P e ÿ�\ eqTb e ý [ ý>��fîÿ�\)��^ m�¾DR g)Kw;�u�N�n�� R ý;UtX
P e ý�^��~ý [)y � R!R ÿ*����^�� R ýCÿÌU�� ¾¡ý [*eqT� R \%^#U ÿ m ý [ U!^ m ý [ þqUt\�ý [ �C\%f [ ��^��Ký�Ký õ ý�^îý;^ pQ[ b m f#��\%U!b�^îÿ�X
�2U [ �lf<^��KÿH��fîý [ ÿ*P e ^#U�\)\õý õ ý�U��Ký��U ÿ)P e \��2f [)m ý


�|f r ý [*m ý���ÿ�ý�Ue��^ m U ýCÿHý [ ��\�ý R!R ý õ ý��>ý [ �%\) m � r U!^ m ý [ �#U	��f R �;\%U!b�^ m U ýLU7^2k,� � 
!;1
�-1
�- õ ý]X
ÿ)P e#[ U ý õ ý;^îý � ý �#[ b m f<�%\�U7b.^ m ýRÿ�f#^<�.b [*[ ý R U ý [ \�ý�^Æ�|^�\õý [ � [ f<^ m ýCÿ m f [ P e/�Q[ ý�U���^#U ÿS�,U ÿ)P e f#^��
��U�\ m ý�^B�~ý [)y � R!R ÿ�\õý;U R P e ý;^���fîÿ9i���ý�U�aîý [ ÿ)P e U ý m ý;^îý�^ � ýCÿ*b�^���^#iRý�^�� m �@U!^ m ý [ �<U	��f R �C\%U!b�^
ý�U!^ �Q[ ý;U	�.^#U ÿ&��f8ÿ3�"ý���ý�U R ÿÀý�U!^îý [&� ýCÿ*b�^���^#i õ ýCÿ�\õý e \�� ý [*y b R �;\õý
 ù ^ m ý�^�_��;\õý;^(�2f [)m ý�^
e U ý [ i;fs��f<P eám U ý ^#U!P e \���f8ÿ � ýCÿ*b�^���^<i�iCý [)y]T� R!R ý�^ ÿ�\��1�&�>ý�^ m ý�^áYªý;U R P e ý�^ ý�U!^îýCÿ �Q[ ý;U	��^<U ÿ�X
ÿHýCÿ õ ý�^�f�\�i]\)
Ì_���� R!R ý [)m U7^��Jÿ m U ý pQe �KÿHý;^ [ �.f��9aîý [ \�ý�U R f<^��Ký�^ m U ýCÿHý [ Yªý;U R P e ý;^c� R ý;U7P e ÿ*U7^ m  
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R�T� r \�ÿ*U7P e m ý [ f#^#��b [)[ ý R U ý [ \õý �|^%\�ý [ � [ f#^ m �.f#P e U7^ m ý [ �#U��4f R �;\�U7b�^ ��b [)[ ý���\ m f [ P e m U ý
�Q[ ý;U	�.^#U ÿ��,U ÿ*P e f<^�� [ ý �#[ b m f#i;U ý [ ý�^�


��� ����� � &%¥%,/3838;%&%= �%$7*D�Á0"9<;%.",/(40"��& ,/&��%0"$�$7 )¥6$7*-0"9 $7&)(4$7.".�$7&�V�$'*-¦
(+$'0".";%&%=�$7&

z f#^�ÿ)U!^ m ÿ*bm�3b e#R�m �Kÿ�ý � � ý [ U	�>ý�^�\�ý R!R ý sf#^�\�ý [ � [ f#^ m ÿ)f õ \ [ � e U ý [ \õý&� � ý���\ [ f�� m ý [ U!^�X
a�� [ U	��^�\�ý�^B���JÿHÿHý ��,U�\6ý;U7^8ý [3m b [ \�ý�^�\ e � R \�ý�^îý;^6�3^<i�� e#R�� Â � Ç �Ê ÂUË ��^ � ýCÿ)b.^���^#iRý�^� �� R ÿ���f#P e
m �Jÿ�ÿ)U��4f R U ý [ \�ýú�3^�� R b1�.b�^� yZTf [|m �Jÿ m U ýÌ�3^#i� e#R�� Ë ¸ v �Ê ÂUË m ý [ U!^îÿ��KýCÿ��1�9\�U!^ m U ý��#U��4f R �;\�U7b�^
ý;U7^ S U ý r ý�^ m ý�^ � ýRÿ)b�^���^#iCý;^ha�b [ �|^���ý�^ m f#^�� m ý [ _%ýj\õý;�%\�b [ �.�liRý � \)��^#i�f#^ m6m ý [ ��ý�U�\õý [ ý;^
�#P e ^#Ut\*\õý õ ý�����^<^%\�U ÿ�\� La�b [*e ��^ m ý;^� [�3b õ ý�U m �KÿÀ�6b�^�\õýjX`�\� [*R b;X*� � ý���\ [ f�� m U ýBËob [ � m ýCÿ
_��;\�ý�^îÿ � ý;��\ [ f��Àÿ [ ý �<[ b m f#i�U ý [ \�
\�#b^��U�\3�M�.^#^ m f [ P e ý;U7^8ý�� W X`�|^ � �Kÿ�ÿ)f#^�� m ý [ �#U��4f R �;\�U7b�^
��^ m U ý¶_��;\�ý�^��,Ut\¯ý�U!^îý�� �#��� R U ý [ f<^��Kÿ y �.�%\�b [ ? � R ÿ y�[ ý�U ý�� p � [ �^�Àýj\õý [�m U ý¶��b [)[ U	�.U ý [ X
\�ý��nýCÿS�^�9\%i� e#R|� Ê ÂUË m ý [ U�� � � � ý [ U	�>ý�^�\�ý [ iRý�f��;\�ý�^ � ýCÿ*b�^���^#iRý�^þý � \ [ � e U ý [ \:��ý [)m ý;^
G�_ [ ËcU Ù1;KL�


ù ÿ�\ m �Kÿ f<^%\�ý [ � [ f#^ m ÿ)f õ \ [ � e U ý [ \�ýE_��;\õý;^îÿ � ý���\ [ f�� m f [ P e�m U ý � U7^�\ [�T�1�Ký l Â � Ç �µ U	� ���Jÿ�X
ÿ�ý�^#U!^�\õý [ a�� R7R�� ÿ)b*�2U ý m �Jÿ¡ÿ*U	��f R U ý [ \õý"� � ý���\ [ f�� m f [ P e l Ë ¸ v �µ �Jý��Ký õ ý;^� ~ÿ)b���U R \

� W � µ
K
� Wµ l

Â � Ç �µ v ? l Ë ¸ v �µ
W gH;1
!uoK;n

yZTf [,m ý;^þ� W XÄ�þý [ \ m ý [ �|^ � �Kÿ�ÿ)f#^��^
÷þ]��f�\ m ý [ �Áý m U!^���f#^���� � WJ� � ? � N [ ýRÿ)f R \%U ý [ \ m U ý
�úýRÿ�\�U	�&�4f<^��KÿS� R ý;U7P e f#^��

? � µ l
Â � Ç �µ l

Ë ¸ v �µ � � Wµ
µ g l Ë ¸ v �µ n W � � Wµ

gH;1
!u1-�n

yZTf ['m ý;^ p � [ �^�Àýj\õý [ ? f#^ m
Ü W	 � K

µ g l Ë ¸ v �µ n W � � Wµ
gH;1
!u�u�n

yZTf [Em ý�^ Ë�ý e#R ý [ U!^ ? 
@_%ý [ ÿ�\��C\%U ÿ�\%U ÿ)P e ýhË ý e<R ý [ � µ U ÿ�\���f y � [ f#^ m·m ý [ g õ ý R U ý õ U���n�� [ b r ý�^
��\)�;\%U ÿ�\�U7��U!^ m ý [ �#U��4f R �;\%U!b�^ ^�f [hm f [ P e m �Kÿ¥_��;\�ý�^îÿ � ý;�%\ [ f�� �Ký�Ký õ ý�^�
 � ÿ R�T� r \�ÿ)U!P e
��ý�U�\õý [)e U!^¥iCý;U	�Jý�^�gHG�_ [ ËcU©Ù^;KL7n� m � r2y`Tf [�m ý;^ e U ý [ a#b [)R U ý�Ký�^ m ý�^¥Ë�� R!R ý;U7^îý [ ý õ ý�^ y � R!R ÿsU!^ m ý [
�Q[ ý;U	�.^#U ÿ��,U ÿ*P e f<^���ÿHý e<[�e b e ý�^/��\��;\�U ÿ�\%U!��ÿ)b*�2U ýDý;U7^îý [�e U7^ [ ý�U!P e ý�^ mÆy ý�U!^îý�^¶�3^�\õý [ \�ý�U R f#^��
m ýRÿ��KýRÿS�1�'\õý�^��(�KÿHÿ�ý�^ õ ý [ ý;U7P e ýRÿ m U ýRÿHý [ Ë ý e#R ý [ U�� f#^�\õý [ � [ f<^ m ÿ)f õ \ [ � e U ý [ \�ý�^D� � ý���\ [ f��
� R!R ý�U!^ m f [ P eúm ý�^ïÿ�\)�;\%U ÿ�\�U ÿ*P e ý�^�Ë ý e#R ý [ U	��� [ U���U!^�� R ÿ � ý���\ [ f��X�Jý��Ký õ ý;^úU ÿ�\�
��<b1�,Ut\G�.b1�&�9\
m U ý � ý R �;\�U7b.^

� µ�  l
Â � Ç �¡�É ¸ � �>¢ µ gH;1
!u1;�n
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i�fBÿ�\õý e ý�^� #�,Ut\ m ý [9õ ý�����^#^�\õý;^·�3^#i� e#R l Â � Ç �¡oÉ ¸ � �>¢ µ m ý [�� U!^�\ [�T�1�Ký4U�� ù ^�\õý [ a�� R!Rh� m ýCÿ�� [ U���UtX
^�� R ÿ � ý���\ [ f��>ÿ m ý [ U!^�a�� [ U���^�\õý;^����Kÿ�ÿHý�a�b ['m ý [ �3^�\õý [ � [ f#^ m ÿ*f õ \ [ ����\%U!b�^�


_EU ýCÿßý [)R ��f õ \6ÿ*P e#R U ý r.R U!P e ��U�\)\�ý R ÿ m ý [ U!^ m U ýO�<U	��f R �C\%U!b�^Bý�U!^��Ký e ý�^ m ý�^·�|^#i�� e<R� Ë ¸ v �Ê ÂUË��^ � ýCÿ*b�^���^<iCý�^ R �.f�\
� Ê ÂOË � ? � Ë ¸ v �Ê ÂUË gq;1
!u � n

m U ý3�úý [ ý�P e ^�f#^�� m ý [ �nýCÿ��1�9\�i�� e#R½� Ê ÂUË m ý [ f [ ÿ �<[.Tf#^�� R U!P e ý [ iRý�f��C\õý�^ � ýCÿ*b�^���^<i�i�f8ÿ�\ T�.^ m ý
f#^�\õý [ kJb [*[ ý���\�f [ ��f yJm U ý õ ýRÿ �#[ bwP e ý�^îý;^�¾¡ý [*R f8ÿ�\õý m f [ P e _%ý]\õý;��\%b [ ý�U��Ký�^îÿ*P e � y \�ý�^÷f<^ m
�3^�� R �2ÿHý�Àýj\ e b m U!�e


�������¤£ ¢£$734��&%,/&%¤~¥%*-�)�%;%�)(40"��& ;%&%�%¥ 0"*-�¡;%&%=�3�¦);%$7*-3�T�U%&%0"(4(
_EU ý��,U�\)\ R ý [ ýú�6f R \%U �#R U7i;Ut\ T�;\¡ý�U!^îý [�� ýRÿ)b�^���^#i �#[ b �Q[ ý;U	��^<U ÿ� �U	� y b R �Ký�^ m ý�^úb y \�a-ý [ � Tf [ ij\

� R ÿ � ýRÿ)b�^���^#i �<[ b m f#��\%U!b�^ õ ý�iCý;U7P e ^îý]\) /ý [ �.U õ \6ÿ)U!P e·m ��^��.P e �Ký�� T� r@m ý [ ý�U!^ y ��P e ý;^·�úý�i;U ýjX
e f<^��

� � Ø É �Ê ÂOË � � � Ê ÂOË´ Á�Â É ¶ � t1§ �Ê ÂOË Ì � Ø É �
gq;1
!u�x�n

f#^�\õý [�z b [ �,U ý [ f#^��s��f yÌm U ý ��ýRÿS�1�'\%i� e#R�� Ø É � m ý [ U7^ m U ý��3^�� R �2ÿ�ý¯ý�U!^��Ký e ý�^ m ý�^ �Q[ X
ý�U���^#U ÿHÿHýÒÿ)b*�2U ý m ý [ �úý [�Tf#P`��ÿ)U!P e \�U	�.f#^�� m ýCÿ9¾¡ý [ i'��ý;U	�.f#^��Kÿ�a-ý [*eqT� R \%^#U ÿHÿ�ýCÿD´ Á�Â É ¶ � t1§ �Ê ÂUË g�ÿ*U ý e ý
Y�� õ 
c��
�K4U7^·�|^ e ��^�� �|n:U7^ m ý�^¥�"ý���ý�U R U��Ký;^Ã�~ý [)y � R!R ÿ*����^�� R 
:$|U ý [)õ ý�UcU ÿ�\ m U ýú�|��iCý � \���^#ijX
�.b [*[ ý���\�f [ �2U ý õ ýRÿ �#[ bwP e ý;^Òÿ*P e b�^@U!^ m ý [ �#U��4f R �;\%U!b�^ õ ý [ Tf#P`��ÿ*U7P e \%U��;\)
|_EU ý'k2b [)[ ý;��\%f [Qm ý [
Yªý;U R P e ý�^<U m ý;^�\%U!ÿ#���;\%U!b�^îÿ�a-ý [*R f8ÿ�\õý S U ý r \ U	� Ë�� R7R ý m ý [ Yªý;U R P e ý;^#U m ý�^�\%U!ÿ#���;\%U!b�^¨�Jý�� T� r·m ý [
�¨� e<[ ÿ)P e ý�U!^ R U!P e �fý�U�\õÿS�>ýj\ e b m ý¯ý õ ý;^ y � R!R ÿhU7^ m U ý��#U��4f R �;\%U!b�^¨�,U�\Bý;U7^� �� T� e#[ ý;^ m y Tf [�m U ý
Yªý;U R P e ý�^<U m ý;^�\%U!ÿ#���;\%U!b�^ Tf õ ý [Gm U ý��#U	�^���^�Àýj\ e b m ý m ý [ U!^�k,� � 
f;^
7u1
!u1
�-6ý [ � T� e ^�\õýEkJb [*[ ý;�%X
\%f [*y ����\%b [ ´ Þ × �Ê ÂUË �.^��Ký��d��^ m \��2U [)m 


ù � Ë�� R!R ý m ý [�919 X`_��C\õý�^¨�2U [)mdm U ý R ��f�\á� R 
g;1
!u�x õ ýCÿ�\�U	�&�'\õý� ©�,Ut\*\ R ý [ ý �6f R \�U �#R U�X
i�U�\ T�;\p� � Ø É �Ê ÂOË � m ý [�� ýCÿ*b�^���^<iÛÄX��f#P e U!^�ý;U7^8ý�^ú�dU [ �lf<^��KÿH��fîý [ ÿ*P e ^#U�\)\ÀÜ Ê ÂUË3f��&�Ký [ ý;P e ^îý]\) 
� T� e#[ ý;^ m�m U ýRÿ õ ý�UY�<P e ��ý [ U7b.^îý�^ [ ý�����\�U7b�^8ý�^ f#^ Tf õ<R U!P e U ÿ�\�f#^ mBm � e ý [ f#^�\õý [)R �KÿHÿ�ý�^:�2U [)m 


_%ý [ \%b;\)� R ýÌU7^<� R fîÿ*UtaîýJ�dU [ ��f#^��JÿH��fîý [ ÿ)P e ^<Ut\*\�Ü Ã�Å	Ã "�Ê ÂOË m ý [�� ý�����\%U!b�^ 919 Å ÄþÆªZ��M�.^#^
e U ý [)õ ý�U R ��f�\

Ü Ã�Å	Ã ��Ê ÂUË � � � Ø É �Ê ÂUË � Ì Ü Ã�Å	Ã ��¸ Ê�Â � � gq;1
!uK¿�n
� R ÿ pQ[ b m f#��\ m ý [ �,U�\)\ R ý [ ý�^D�6f R \%U �#R U7i;Ut\ T�;\|f#^ m�m ýCÿ�\%b;\)� R ý�^,U7^8ý R �Kÿ�\�U ÿ*P e ý�^4�dU [ ��f#^��JÿH��fîý [ X
ÿ)P e ^#U�\)\�ÿ,��fîÿS�Jý m#[�Tf#P`��\���ý [*m ý�^�
@_%ý [ ÿ)P e b�^ U!^·k�� � 
h-1
�KO��^��JýCÿ �<[ blP e ý�^îý:\�b;\�� R ýÌU!^îý R �Kÿ�\%U�X
ÿ)P e ýh�dU [ ��f#^��KÿH��fîý [ ÿ)P e ^#Ut\*\ y`Tf [,919 X`kJb R!R U ÿ*U7b�^8ý�^ü����^<^ õ ý�U m ý�� U�� � � � ý [ U	�>ý;^%\ z �d;JI



�� ¢��  Ú�¨�µ·¤{§�¦#©�¨�»o± ¿�u

�Ký�Ký õ ý�^8ý�^©��\ [ � e#R U	� � f R ÿa�b.^ K � ÙQ��ýj¾ i�f Ü Ã�Å�Ã ��¸ Ê;Â � � � u�K�M ¿�� õ¥õ ý [ ý;P e ^îý]\¥g�G p ý [ �²Ù.xJL!n���ý [ X
m ý;^�
�� R!R ý [)m U7^��JÿsU ÿ�\ õ ý�U-ý�U!^îý [ ý � � ý [ U	�>ý;^%\�ý R!R ý;^��úýCÿ�\%U��&�4f#^�� m ý [ öJfîý [ ÿ)P e ^<Ut\*\ m f [ P e@m U ý
� m X e blP]X �Q[ ý�U���^#U ÿS�.fîÿq�d� e#R  m ý;^�Y [ U	�1�Jý [  õ ýCÿ�\�U	�&�'\�
'_�� e ý [ ��f r ��^:��\õý R7R ýLa#b�^²Ü Ã�Å	Ã "�¸ Ê;Â � � m ý [U!^�ý;U7^îý [ ��\%f m U ý2U7^#^8ý [)e � R7õ�m ý [9z ��;KI;XZk2b R7R � õ b [ �;\�U7b.^ gHG�� [ ��PÛIKIfL7n'i;fBÜ � É ¸ ��� Â É � -KÙIM I�� õ
õ ýCÿ�\%U����'\õý6Y [ U��1�Ký [ ��fîý [ ÿ)P e ^#Ut\*\¥a-ý [ ��ý�^ m ý]\0��ý [)m ý�^�
ø_EU ýCÿÀý [*R ��f õ \Bÿ*b1�,Ut\ m U ý��ÁýCÿ�\�U	�:X
��f#^�� m ýCÿc\%b;\)� R ý�^BU7^#� R fîÿ)U�a-ý;^h�dU [ ��f#^��Kÿ���fîý [ ÿ)P e ^#U�\)\�ýCÿ yZTf ['m U ý õ ýj\ [ ��P e \õý]\�ý�^ � ýRÿ)b�^��.^#i]X
i;fîÿ�\ T��^ m ý
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z �.P eÌm ý [ ��fîÿ y`Tf e#[)R U!P e ý�^g�#P e U R!m ý [ f#^�� m ý [ �|^�� R � ÿ�ý��>ý]\ e b m U7��ÿ)b R!R ^�f#^úi�f [ _�� [*R ý��f#^��
m ý [ ý [ i;U ý R \�ý�^ � ýRÿ)f R \��C\õý Tf õ ý [ �Jý��1��^��Ký�^���ý [)m ý�^�
G_EU ý pQ[ b m f#��\%U!b�^ m ý [ �BýCÿ*b�^îý�^ ¾ R á g�ÙKI.x�n
f#^ m |2g)K;N^-�N�n.�2U [*m¥e U ý [)õ ý�U_�Ký;b [)m ^8ý]\3^���P e¥m ý�}�"ý���ý�U R U��Ký�^�kJb R!R U ÿ*U7b�^8ÿHÿ��2ÿ�\õý�� õ ýj\ [ �.P e \�ý]\
��ý [*m ý�^�
 ù ^ 919 X`kJb R!R U ÿ)U!b�^îý;^pý [*y b R �C\ m U ýCÿ m U!~2ý [ ý�^<i�U ý [ \2U!^ R b�^��.Ut\�f m U!^�� R ý [ f#^ m \ [ ��^îÿ�aîý [ ÿS�;X
R ý [�� U!P e \%f#^��Òÿ)b*�2U ý4U7^6� õ#e T��^���U	�.�Jý�U�\ m ýCÿ � ^îý [ ��U ý�f��Àÿ��;\%iRýCÿEU!^ m ý [d� ý�����\%U!b�^� N� T� e#[ ý�^ m
U!^ m ý�^ � ý [ U �#e ý [ ý;^«`�bG`"b�XZk2b R7R U ÿ*U7b.^îý�^ ^îý õ ý;^ m ý [ ^<b;\���ý;^ m U��Ký�^ � U7^�\�ý�U R f#^��¶U!^��~ý�^�\ [ �;X
R Ut\ T�;\õÿ�� õ ÿ*P e ^#U�\)\õýO��fîÿ9� [�Tf#^ m ý;^ m ý [ ��\)�;\%U ÿ�\�U7� �fý�U!^îý���ý�U�\õý [ ýÌ_EU!~2ý [ ý;^#i�U ý [ f#^��2a#b [ �Jý�^#b1�:X
�>ý�^g��ý [)m ý�^���b�^#^�\õý
 � ÿ��2U [)mBm � õ ý�UY��f y�m ý;^,¾¡ý [ � R ý�U!P e i�f m ý�^ 919 X*��\ Tb r ý�^Ì� ý [ \��Jý R ý��;\
��ý [*m ý�^� 'f�� �|fîÿHÿ��1�Ký�^ Tf õ ý [4m U ý [ ý R �;\%U�a-ý � ýCÿ*b�^���^<i �#[ b m f<�%\�U7b.^ U7^ m ý�^�a-ý [ ÿ*P e U ý m ý�^8ý�^
kJb R!R U ÿ)U!b�^îÿ�ÿ��2ÿ�\�ý��>ý�^¶i�f�ý [)R ��f õ ý�^�
Ì_EU ýCÿ õ ýj\ [ U7~I\úU!^ õ ýRÿ)b�^ m ý [ ý m U ý�ÿ*P e b�^D��^��JýCÿ �<[ blP e ý�^îý
ý [)eqTb e \�ý pQ[ b m f#��\%U!b�^DÿHý R \õÿ��1�>ý [ Y'ý�U R P e ý�^�
 z ý õ ý�^ m ý [se U ý [ ý [)y b R �Ký�^ m ý�^hË�ýRÿ�\�ÿ�\õý R7R f#^�� m ý [
Y#�;\õÿ���P e ý;^ ÿHý;Uúý�U!^îý U!^%\�ý [��#[ ýj\��;\�b [ U ÿ)P e ýB�úý'��ý [ \%f<^�� m ý�� ÿ*U7P e � R ÿ R ýj\%ij\õý�� k�� � Ut\�ý R ��^�X
ÿ*P e#R U ý r ý�^ m ý;^ �:¬ýRÿ)f�� ¬ý�a�b [*õ ý e � R \õý;^�
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ù ^îÿ)b y ý [ ^ m U ýÛ�Bý]\ e b m U7� m ýj\���U R!R U ý [ \4U��da#b [ U��Ký;^�k,� � U�\õý R®m � [ �Ký R ý��;\5�2f [*m ý� ��2U [)m ÿ)U!P e

e U ý [4m ý [ Y'ý � \0�.f yGm U ý@kJb1�&�>ý�^�\%U ý [ f#^�� m ý ["� ýCÿ*f R \��;\�ý õ ýCÿ)P e<[%T��^#�fý�^�
 � ÿ5��ý [)m ý;^ ^�f#^
i�f#^ T�.P e ÿ�\ m U ý �Q[ �Ký õ ^#U ÿHÿHý�U7^ pQ[ b;\�b�^�X pQ[ b;\%b�^�X`kJb R!R U ÿ)U!b�^îý;^ yZTf [9m �Kÿ¡�BýRÿ)b�^ ¾ R á g�ÙKI�x.n9f<^ m
U	� �3^8ÿ)P e#R f r�m � [ ��^ yZTf [|m �Jÿ�|2g*K;N1-�N�n�X��BýRÿ)b�^�a�b [ �KýCÿ�\õý R!R \d��ý [)m ý�^�
2_EU ý�$�ý [ ÿ�\õý R!R f#^�� m ý [
¾¡ý [)õ U7^ m f#^��,i�f¥kÛý [ ^�XZkný [ ^�X*��\ Tb r ý�^pÿ*b R!R½m ý� m � [ ��f#~�b R �Ký�^ m ý�^�� õ ÿ)P e ^<Ut\*\ � 
	- [ ýCÿ�ý [ a½U ý [ \
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o]� 8=~ o { � q

´x3y± s ö q 4 q1r m ~ 3/÷�m �98/{1~ o � {1~J�98 ÷ ~ o.å��tFo	ö/3 ~ mm$o¯÷/o]�7�¤o]�$m �98/~ o]÷=o]3/o	3 Ó o&� 8/l ÷/o	3Â÷/o]� õ 3 s |
{ ñîmo I ø/m s p�p�o	3/tFo g sj� � q ´xp°À s {J{ o�÷/o	m,. C¡	� r �FH ö\o%�Y� �s tä�Ãm l p ~ �#ö\o ~ � lF{1{ o	�µ�/k�� | å�3/o	�t ~ oÃ÷ ~ o
Ïio	m l 3 s 3 I �/� l ÷=ø < � ~1l 3H�������	�
����� É �»º¼�R¡	4F4�Ê��»º1�j�R¡	4[Ó o]m l 3/o]3Â�=� l å��$o ~ tF3 ~ m�;o ~ 3/o	pÑ� l � s { o	3
~ 3 <�{ ø/m ~ �¤o	3 :°~ � < ø/3/tFm > ø=o]�m �98 3 ~ ��¥� l 3JIKBL@CB �	M
5�� É �»º �F� E�ÊÇ�»º¼� �F� p�öÅt { o ~1�98 öîo	÷/o]øª��o]3=÷ q

NPORQSRTRU VXWRY O=Z\[ Y]UD^`_]a`^ [ YcbRUd^`e Z=f g ^`hRijW f k ^`elelUDa fijUdelYcS	mcU ijUdelYcS	mcU n�U O eoXpRqsr=tp u Ì A o,pAqsr=tp u9v A o,pAqsr=tp u Ì A oXpRqsr=tp u�v Aw oyx{z t|~}s�C� A � A��\�R���µA � AxA��\� A � A�� vR� �fA � AxA��\� A � A�� v ���×A � AxA��\� A � A��\�R���µA � AxA�� v A � A�� vRv �µA � AxA�� v� r�qsr����|~}s�+� i��c� A � ���R���µA � AR�R� A � � v ���fA � AR��� A � �R�����×A � AR��� A � � Ì ���µA � AR�R� A � �R�R���µA � AR�R�
± s ö\o {1{ o 4 qJr Ô Ï#o]m l 3 s 3 I s ø/m$öîo	ø"��oTø/3/÷ u[o]m s p#� w[~ � < ø/3/tFm > ø/o]�$m �98 3 ~ �� ÷/o	��. C¡	� r �FHN|
å�� I o	ø/tFø/3/t { s ø"�È÷/o]3Î� ~ o]�¥ø=3��Yo]�$mø �98 ��o	3 õ 3 s { ñ¢m$o]p�o%� 8/l ÷/o]3 C m ~ o 8 oÁz s � q � q ¡ q ¾jH p ~ ��tFo |
w[~J�98 ��o&��o	3 Ó�~ ���o {èw o]�'��o	3 q

õ ø �98�~ p²À s {1{ oÁ÷/o	mG. |�Ó o]m l 3/m[mo ~ p ~ ��Yo { m õ ö/ö q 4 q e o ~ 3�å ~ 3/÷/�ø �9<¹�ø/öîo	��m �98/l 3Æo%¿ ~}|
mN� ~ o]�$o]3/÷=o Ó o]mm$ø/3/tFo	3 ö\o ~ �¤o]�$m �98/~ o]÷=o]3/o	3 å�3=o]�t ~ o	3 tjo]tFo	öîo	3 q K¯~ oÎ� l � 8 s 3/÷/o]3=o]3 k�ø |
ö {J~1< s � ~1l 3/o	3 C$� õ tFø ��D r � õ < o � eje � õ 3=÷ � e G � ��{1lF� e 4 � K s ø � DFG � K¯~ Ö � DjG � K � ~1� D¤¡	£JH
�ø/öîo	�÷/o �9< o	3Ò÷ s ö\o ~vg9�ø/�.�F� | z lF{J{1~ m ~1l 3/o]3�÷/o	3 � o]�$o ~1�98���� r �G� r 4j�F� u5o 6�Ì � w.l öîo ~ ÷/o	�
~ 3Í÷ ~ o	mo]� õ �ö\o ~ �Âö\o]m'� ~ p�p#��o : o]�'� g��ø/�5÷/o]3 :°~ � < ø=3/tFm > ø/o	�m �98 3 ~ �� <jl 3/m ~ m'��o	3��np ~ �Â÷/o	3
I]~ � ~ o]�N�Yo]3 6 o]� �ljê o	3�� {J~1�98 ø/3/tFo	3 ~ mN� q



ÙPO'QROTS5UWVRXYVRZdù$S[UWV\X]V\Zdù%^_VR`'`Na'bYa'VRZdc�Z DF¾

m� inv [GeV]
�0.95

�
1
�

1.05
�

1.1
�

1.15
�

1.2
�

1.25
�

1.3
�

1.35
�

N

0
�

10000

20000
�
30000
 
40000
¡
50000
¢
Signal und Untergrund (Simulation)
£

m� inv [GeV]
�0.95

�
1
�

1.05
�

1.1
�

1.15
�

1.2
�

1.25
�

1.3
�

1.35
�

N

0
�

10000

20000
�
30000
 
40000
¡
50000
¢Untergrundsubtrahiertes Massenspektrum

m� inv [GeV]
�0.95

�
1 1.05 1.1 1.15 1.2 1.25 1.3 1.35

N

0
�

50
¢

100
�
150
�
200

250

300
 
350
 Signal und Untergrund (Daten)
£

m� inv [GeV]
�0.95

�
1 1.05 1.1 1.15 1.2 1.25 1.3 1.35

N

0
�

50
¢

100
�
150

200

250
�

Untergrundsubtrahiertes Massenspektrum

m inv [GeV]
�0.95

�
1
�

1.05
�

1.1
�

1.15
�

1.2
�

1.25
�

1.3
�

1.35
�

N

0
�

50
¢

100
�
150
�
200

250
�

Simulation

Daten

Anpassung der Simulation an die Daten
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¥
 0.0014

Tolaler Wirkungsquerschnitt
¦

σ§ Res
total =0.457 ± 0.041 mb

õ ö/ö ~1{ ÷/ø5¨/tH© q GFÔ_� o ~ m� ~ o { ÷/o	�Áå;¿��Y� s�ª � ~Jl ¨�÷/o	m�Ï#o]m l ¨ s ¨ I m ~ t�¨ s { o	m g��ø/�Á÷ s m«. C¡	� r �FHÈ~ p
À s {1{ o�÷/o	�¬ s�® �m � ® o ~ ¨ {J~1� ®Kª o ~ ��mp�o&� ® l ÷/o�p ~ �¯��?A@CBD�? E © ��~ ¨��F� |9K s ��o�¨ q° ö\o�¨ ~ p �v~J{ ÷¹÷ ~ o�� ~ p�ø { s � ~1l ¨¹p ~ ��tFo±¨/o]� ~ o	�N��o	p Ï l ® m ~ t�¨ s { ø5¨/÷Çh ¨Y�Yo]�tj�øK¨/÷ C'{J~ ¨ ª m H
m l9w[~ o��$o � ® ��my÷ s mÎø5¨��Yo]�$tF�øK¨=÷/mø/öª��� sP® ~ o	�N�Yo��/�îo ª ���ø=p�� ~ ¨Ò÷=o]� Ó_~ �$��o_÷ s mm$o { öîo g �ø/�Î÷ ~ o
K s �Yo�¨nøK¨/÷nøK¨Y��o±¨_÷ ~ o õ ¨/� s mmø5¨/t�÷/o	��� ~ p5ø { s � ~1l ¨ s ¨M÷ ~ o K s �Yo�¨ q
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õ ö/ö ~1{ ÷/øK¨/t>© q e Ôµ o	�t { o ~1� ® ÷/o	mX¬ ~ � ª øK¨/tjm]¶�ø/o]�$m � ® ¨ ~ �$��o]m�÷/o	�7.�· ¡	� r ��¸N| å��º¹]o	ø/tFøK¨/t ~ ¨��F� |» s ��o±¨J¹	øJ¼ ~ ��o]� s ��ø=� w o]�N�Yo�¨ q
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õ ö/ö ~1{ ÷/øK¨/tÉ© q=Ê Ô ±P� s ¨/mN�/o]�$m s {1~ p��/ø { m'�¤o]�'��o ~J{ øK¨/tn÷/o]m�Ï#o]m l ¨ s ¨K¹±¹]ø/m'� s ¨=÷/o]mË.�· ¡	� r �P¸ q
´xp ��~1{ ÷no ~ ¨/tFo±¹]o ~1� ® ¨/o&�Ám ~ ¨/÷n÷ ~ o�tFo]p�o]m$mo±¨/o�¨É¬Òo]�'��oÌ·dÍ�ø5¨ ª ��o ¸ m l�w[~ o5÷ ~ o¯z�ø/�'�¤o�¨ s ¨/� s m |
møK¨/t s ¨n÷ ~ o » s ��o�¨ w o]�'��o s { m�ÀRøK¨ ª � ~Jl ¨n÷/o	mµ�Y� s ¨=mN�¤o	�m s { o±¨�´xp��/ø { mo	m���³ q

Ó�~ � õ ö/ö q © q=Ê m$o ~ ¨�øK¨Î¹	øK¨ �s � ® mN� w[~ o]÷/o	�ø/p p ~ �Å÷/o	�i��� s ¨/mN�/o]�$m s { o�¨ µ o]�'��o ~1{ øK¨/t�÷/o	�
��{J~1� ª�s øKÏ�÷ ~ o ª ~ ¨/o]p s � ~ m � ® o�¨ÑÐÒ¨Y��Ó]�ºÔø � ® øK¨=t�Ó�¨�ö�Ó]t�Õ�¨5¨KÓ�¨ q »¯~ Ó ~ �ÅÓ]� s � ~ �ÖÓ � Ó�ÔN� ~=×Ø× øK¨/t
÷ ~ Ó±Ô]Ó	� µ Ó]�'��Ó ~1{ øK¨/t {1~ Ó±ÏÙÓ]�'��Ó_÷5Ó�¨ÚÍ s � s × Ó&��Ó]��÷KÓ]��u { q � qJrPÛ ¹	ø¹ÄÒÉ r º Û�Ü Ê �»ºï¡ ©�uGÓ µ ËjÌ �



Ù ½dÝ�½ßÞ ¿~à�ÄÅà�Àdù Þ ¿~à�Ä�à�Àdù	áâà�ÃdÃDÆdÁÅÆdà�À'Â�À Ê ©

t { Ó ~1� ® ¹±Ó ~ � ~ t ª Õ�¨K¨Y��ÓÃ÷=ø/� � ® Ó ~ ¨KÓ õ ¨/� s ÔºÔøK¨=t+Ó ~ ¨KÓ]�fÀRøK¨ ª � ~ ÕP¨ { s øª�Ãu { q � q1r�ã s ø � ® ÷5Ó]�×±'Ó ×¥|
��Ó]� s ��ø/�$� s � s × Ó%��Ó	��÷KÓ]� ª Õj��]Ó±Ô��Õ�¨/÷ ~ Ó]�ºÓ�¨/÷5Ó�¨ä4n³ |�µ Ó	�N�ÅÓ ~1{ øK¨=t s { Ô�ÐTÉ ¡ © ¾»º © Ê ã º Ü Ó Ó µ
ö�Ó�Ô'� ~l×Ì× � w Ó	�÷KÓ±¨ q � Ó ~ ÷5Ó¯¬ÚÓ	�N��ÓÂö�Ó < ¨/÷KÓ�¨åÔ ~J� ® ~ ¨ �Ðiö�Ó	�]Ó ~ ¨KÔ'� ~l×Ø× øK¨/t ×�~ � ~ ¨�÷KÓ]�¯¼ ~}|
�ÅÓ]� s ��ø/�J· � õ tjø � ÊFr � õ ª Ó � ÊFr � » s ø � Ê�Û £l¸ ¹]ø < ¨/÷KÓ±¨/÷KÓ±¨æ¬�Ó]�N�ÅÓ�¨çÔ]Õ w[~ Ó ×�~ �èÓ ~ ¨KÓ]� ~l×
Ï s�® × Ó�¨M÷KÓ]��z0Õ {1{ s ö�ÕF� s � ~ Õ�¨Â÷/ø=� � ® t�Ó±Ï �ø ® �'��Ó�¨_�"��ø/÷ ~ ÓÉ· �}ÕÁ�Õ ® ¨ ÜPÜ £l¸ q

ß ½ æ9à�Àd®�ÆdÄYPÜ'ÆdÀP©5ÃDÂ�¬0Â�¿~ÄÅÂ�ÆDÃ''ÀP®

À �ø/�Â÷ ~ Ó ~ ¨ õ ö=ö q © qlÜ ÷ s �t�Ó±ÔN�ÅÓ {1{ �ÅÓ]� { Õ�¨/t ~ ��ø=÷ ~ ¨ s { Ó µ Ó	�N��Ó ~J{ øK¨/tçÔ ~ ¨/÷��ÖÓ]� �Õ ê Ó�¨Y� {1~J� ® �ÅÓ¬�Ó]�'��Ó ~ ¨KÔ$ö�Ó±Ô]Õ�¨=÷KÓ]�ºÓ s ø5Ô��Öéëê |ì» s �ÅÓ�¨y�ÖÕj� ®/s ¨=÷KÓ�¨ q »¯~ Ó�Ô]ÓË¬�Ó]�'��Ó�÷KÓ�Ô0Í s � s × Ó&��Ó]�ºÔ�é5÷KÓ]�
u { q � qJr�Ê �ÖÕP¨ÒéÅÉ Û º © Ê°�Fºý¡	¾ øK¨=÷ÇéÅÉ Ê º1¾�Ê°�»º r s øKÔ�÷KÓ]� õîíîí Ó ° Ï | z0Õ {1{ s ö�ÕF� s � ~ Õ�¨· �ï»¯~ Ö � Ê�Û £=¸ �=ö�Ó�ÔN� ~=×Ø× �#ö�Ó ~ åX¨KÓ	�t ~ Ó�¨¥�ÖÕP¨«ð � É ¡ © ºï¡ uGÓ µ øK¨/÷«ð � É ¡ Ü º � u�Ó µ ��ÔN�ÅÓ ® Ó±¨
÷KÓ × ® ~ Ó	�JÓ&¿���� sP® ~ Ó	�N�ÅÓ�¨ñ¬�Ó]�'�Íé�É ã º Ü�Ü Êã�»º � � ö�Ó ~ Ó ~ ¨KÓ	�_� � ® w Ó]�$�/øK¨ ª ��ÔºÓ�¨KÓ	�t ~ Ó��ÖÕ�¨ð � É ¡ ã º r uGÓ µ t�Ó]tPÓ�¨×�ø/ö�Ó]�¯·DÔ ~ Ó ® Ó w[~ Ó	÷KÓ]�$ø × s ø � ® �èÕ �Õ ® ¨ Ü�Ü £l¸ q
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õ ö/ö ~1{ ÷/ø5¨/t�© qlÜ Ô ¼�Õ�¨/t ~ �Yø/÷ ~ ¨ s {1~=× �/ø { ÔN�KÓ]�'��Ó ~1{ øK¨/tÂ÷KÓ±ÔiÏóÓ�ÔºÕ�¨ s ¨K¹±¹]øKÔ'� s ¨=÷KÓ�ÔÒ.�· ¡	� r ��¸ q
´ × �v~J{ ÷JÓ ~ ¨=t�Ó�¹±Ó ~1� ® ¨KÓ%�ëÔ ~ ¨/÷n÷ ~ Ó�t�Ó × Ó�Ô]ÔºÓ�¨KÓ±¨É¬�Ó]�N�ÅÓÉ·DÍ�øK¨ ª ��Ó ¸ Ô]Õ w[~ Ó[÷ ~ Ó�z[ø=�N�ÖÓ±¨ s ¨/� s Ô |Ô$øK¨/t s ¨n÷ ~ Ó » s �ÅÓ�¨ w Ó	�N�ÅÓ s { Ô�ÀRøK¨ ª � ~ Õ�¨n÷KÓ]��À�Ó%ñ�¨ × s ¨Y� s � ~ s ö { Ó�¨ ¶\· q

Ü ½ ò § à�ó©KÀP®�Æ'®RÝ�Â�ÆdÄ�«�à\â ôËÀ'Â�¿W®�ÆdÂ�«�Â�¿{Ã''ÁÅÄÌÆDÀÒÜÇÂ�¿yÚ>Â�©/Ý�ÄÅÆdà�À

õ { Ô µ Õj�ö�Ó]�]Ó ~ �YøK¨/t s øKÏ.÷ ~ Ó � Ó ®/s ¨/÷ { øK¨/tÆ÷KÓ]�Îû[éäû[é |ì» s �ÅÓ�¨�øK¨/÷�÷KÓ�¨ µ Ó]�$t { Ó ~J� ® ×�~ �
~ ® ¨KÓ±¨ ~l× ÏÙÕ { tPÓ�¨/÷KÓ±¨ õ öKÔ � ® ¨ ~ ��ÉÔ]Ó ~ s öKÔ � ® {1~ Ó � Ó�¨/÷ ® ~ Ó]�¯÷ ~ Ó õ ö ® �s ¨/t ~ t ª Ó ~ ��÷KÓ]� ×�~ �� { Ó	�]Ó�¨
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.�· ¡	� r ��¸N|�Ó ø { � ~ � {J~ ¹ ~ � �s �[�KÕ × åX¨KÓ]�$t ~ Ó%�ÖÓ	� { øKÔN� ~ ¨Æ÷KÓ]�Ã�F� | z0Õ {J{1~ Ô ~ Õ�¨Å�KÕF� s ¨/t�Ó�Ô'��Ó {J{ � q ´R¨�÷KÓ	�» s �]Ô'��Ó {1{ øK¨/t�÷KÓ	� ×�~ �$� { Ó]�ºÓ�¨ Ó ø { � ~ � {1~ ¹ ~ ���s � ~ ¨ õ ö ® �s ¨/t ~ t ª Ó ~ �È�ÖÕ�¨ ¶\· ·¼� ¸5{ s ø"� õ ö/ö q © q ¡ä�
~ Ô'� s ¨ s { ÕFt�÷KÓ × ö�Ó ~l× ö;÷\ø · Ê�Ü�Û ¸ u�Ó�Ô s t	�ÅÓ�¨çÓ ~ ¨ñÓ	� w s �N�ÅÓ%��Ó	� õ ¨KÔN� ~ Ó	tÆ÷5Ó]�ØÍ��]Õ�÷/ø ª � ~ Õ�¨KÔ |
� s �ÅÓ ×�~ �ë¹]øK¨5Ó ® × Ó�¨=÷KÓ × åX¨KÓ	�t ~ Ó]ø × Ô s ��¹ ~ ¨�÷KÓ	�.z0Õ {1{J~ Ô ~ Õ�¨ù¹	ø ª Õ�¨5ÔN� s � ~ Ó]�]Ó±¨ qÈõ {J{ Ó]�$÷ ~ ¨=t�Ô
~ Ô'�_÷5Ó]� õ ¨5ÔN� ~ Ó]tj�i÷KÓ	�Áö�Ó ~×¶\· ·�� ¸ É �»º1� ©ùÓ ~ ¨KÓ]� µ Ó]�$÷KÕF�/��Ó { øK¨/t�÷KÓ	� ×�~ �� { Ó	�]Ó±¨ Ó ø { � ~ � {1~}|
¹ ~ � �s � ~=×úµ Ó]�t { Ó ~J� ® ¹	ø × Ó�~ ��ÅÓ {}w Ó	�N� s ø5Ô[± s ö q © q1r t { Ó ~J� ® �Y� ~=× À s {J{ ÓÎ÷5Ó�ÔGû û |�ú øKÔN� s ¨/÷KÓ±Ô.�· ¡	� r ��¸�w Ó ~ � s øKÔÁtF� �Õ � Ó]� s { Ô ~l× À s {1{ ÓÎ÷KÓ±Ô s øKÔ¯û��øK¨/÷ ü | z�ÕP¨KÔN� ~ �YøKÓ�¨Y��Ó±¨K¶�ø s � ª ÔÁö�Ó�Ô'��Ó |
® Ó�¨/÷5Ó�¨ ö;÷\ø · Ê�Ü�Û ¸ q »¯~ Ó�÷KÓ±¨õÔ]Ó � ® Ô ú Ó±¨Y��� s {J~ � �s �ÅÔ s ö5Ô � ® ¨ ~ ��ÅÓ�¨Í÷5Ó]�[û5éþû[é |ì» s �ÅÓ�¨;Ó�¨Y��Ô$�/�]Ó |
� ® Ó�¨/÷5Ó�¨ ¶\· ·¼� ¸'| ¬�Ó]�'��Ó]� w Ó {1� ® Óý¹]ø�÷KÓ±¨�÷KÕF�N�Âö�Ó±ÔN� ~l×Ø× ö s �]Ó�¨ Ó�~ ��ÅÓ {}w Ó	�N��Ó±¨�÷5Ó]� � s �'ñÖÕ |¨KÓ�¨Y�ÖÓ	�N�ÅÓ ~1{ øK¨=t�Ó�¨ ª ÕF��ºÓ�Ô��Õ�¨/÷ ~ Ó	�]Ó�¨=�ÇÔ ~ ¨/÷ w[~ Ó]÷KÓ	�ø × s { Ôf�ÖÓ]�'� ~ ªWs { Ó�¼ ~ ¨ ~ Ó±¨ × s � ª ~ Ó]�'� q
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õ ö/ö ~1{ ÷/øK¨/tH© q ¡ä�FÔ�Ó�~ �� { Ó]�ºÓ Ó ø { � ~ � {J~ ¹ ~ � �s �_÷KÓ±ÔÌ.�· ¡	� r �P¸N|9Ó Ó�Ô]ÕP¨KÔ s { Ô�ÀRøK¨ ª � ~ Õ�¨��ÖÕ�¨�÷KÓ	�
À�Ó&ñ × s ¨�� s � ~ s ö { Ó ¶\· ÷KÓ�Ô7Ï �ø ® �ºÓ�¨/÷5Ó�¨âÍ��ºÕ	��Õ�¨5Ô ~ ¨n÷KÓ]��ÏóÓ s�ª � ~ Õ�¨ q
´ ×��v~J{ ÷ùÓ ~ ¨/t�Ó±¹�Ó ~1� ® ¨KÓ&�ÌÔ ~ ¨/÷�÷ ~ ÓÈt�Ó × Ó±Ô]ÔºÓ�¨KÓ±¨ÿ¬�Ó]�'��Óý·dÍ�øK¨ ª ��Ó ¸ � Ó ~ ¨5ÓÈz�ø/�N�KÓ�¨ s ¨=� s Ô]Ô$øK¨/t
s ¨�÷ ~ Ó » s ��Ó±¨ w Ó	�N��ÓØÔºÕ w[~ ÓÁ÷ ~ Ó Ó�~ ��ÅÓ {}w Ó	�N��Ó�÷KÓ	� ¶\·\|�µ Ó	�N�ÅÓ ~1{ øK¨=t�Ó�¨�÷KÓ	� � s �'ñÖÕ�¨KÓ±¨ ~ ¨�÷KÓ±¨
ö�Ó±¨�øª��¹%�ÅÓ�¨äÔºÓ � ® Ô ú Ó�¨Y��� s {1~ � �s ��Ô s öKÔ � ® ¨ ~ �$��Ó±¨�÷KÓ]�#û[éäû[é |ì» s �ÅÓ�¨õ·��KÓ]�N� ~ ªWs { Ó�¼ ~ ¨ ~ Ó�¨ ¸$ÿ ÷ ~ Ó ® Õ |
� ~ ¹�Õ�¨Y� s { Óù¼ ~ ¨ ~ ÓâÔN��Ó {J{ ��÷ ~ Ó s øKÔ s {J{ Ó�¨ » s �ÅÓ�¨¹t�Ó w ÕP¨K¨KÓ�¨5Ó]� ×�~ �� { Ó	�]Ó Ó ø { � ~ � {1~ ¹ ~ � �s ��· { s ø"�
± s ö q © qJr ¸ ÷ s � q
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����� �	��
�����	��
�����	�������������������

ç s � ® ÷KÓ	� s øKÔ]Ï �ø ® � {1~J� ® Ó�¨ � Ó�Ô$�/�]Ó � ® ø5¨/tÒ÷KÓ	�yÏóÓ�Ôø { � s ��Ó ~ ¨Í�F� | z�Õ {J{1~ Ô ~ ÕP¨KÓ�¨/� w ÕçÔºÕ |
w Õ ® { ÷KÓ	�¥��Õ	� s { Ó ~ ¨ ª { øKÔ ~ �ÖÓØ¬ ~ � ª ø5¨/t�Ô]¶�øKÓ	�]Ô � ® ¨ ~ �� s { Ô s ø � ® ÷ ~ Ó ª ~ ¨KÓ × s � ~ Ô � ® Ó±¨ µ Ó]�'��Ó ~}|
{ øK¨/t�Ó±¨âÔ'��ø/÷ ~ Ó]�'� w Ó]�$÷KÓ�¨ ª Õ�¨K¨Y�ÅÓ�¨/�'Ô]Õ {1{ ¨�øK¨ × Ó ® � s øKÏP÷ ~ Ó�å��tPÓ]öK¨ ~ Ô]ÔºÓÈ÷KÓ	�óÐÒ¨Y��Ó]�ºÔø � ® øK¨ |
t�Ó±¨y÷KÓ	�vz0Ó]�º¨ | z0Ó]�º¨ | z0Õ {1{1~ Ô ~ Õ�¨5Ó�¨>¨7�sP® Ó]��Ó ~ ¨/t�Ó]t s ¨/t�Ó±¨ w Ó	�÷KÓ±¨ q Õ.~ Ó]� ª Õ�¨K¨Y��Ó.÷/ø/� � ® ÷ ~ Ó ~ ¨
z s � q � q ¾ q1r ö�Ó�Ô � ® � ~ Ó]ö�Ó�¨KÓ�å ~ ¨Y�ÅÓ ~1{ øK¨=t ~ ¨ ú Ó±¨Y��� s {J~ ���s �ÅÔ s ö5Ô � ® ¨ ~ ��ÅÓ�· { s ø"� õ ö/ö q � q ¡ � ¸ ÷ ~ ÓvÏóÓ |ÔºÕ�¨ s ¨K¹	�/�]Õ�÷/ø ª � ~ Õ�¨ ~ ¨ÌÔNñ�Ô'��Ó × s � ~ Ô � ® Ó]�'¬ÚÓ ~ ÔºÓ ~ ¨ õ ö ® �s ¨/t ~ t ª Ó ~ ���ÖÕ�¨�÷KÓ	��u[� �Õ � ÓÃ÷KÓ�Ô�z0Õ {1{J~}|Ô ~ Õ�¨5Ô]ÔNñ�Ô'��Ó × Ô�ö�Ó%�Y� s � ® �ÅÓ%� w Ó	�÷KÓ±¨ q ç Ó]ö�Ó�¨�÷KÓ	��å;¿���� s�ª � ~ Õ�¨�÷5Ó]�,Í��]Õ�÷/ø ª � ~ Õ�¨KÔ$� s �ÅÓ�¨ ~ ¨�÷KÓ�¨
ú Ó±¨��Y� s {1~ � �s �ÅÔ s öKÔ � ® ¨ ~ ��ÅÓ�¨Ò÷5Ó]�È��Ó]� ~ � ® Ó]�]Ó±¨�û5éþû[é |c» s ��Ó±¨ÑÔ]Õ {J{ ÷ s Ôë¹ w Ó ~ �ÅÓ õ ø/t�Ó±¨ × Ó]� ª ~ ¨
÷ ~ Ó�ÔºÓ × õ öKÔ � ® ¨ ~ �� s øKÏf÷KÓ × µ Ó	�t { Ó ~1� ® ×�~ �È÷KÓ�¨âÓ]�]¹ ~ Ó { �ÅÓ�¨�ÏóÓ�Ô$ø { � s ��Ó±¨ ~ ¨Î�F� | z0Õ {J{1~ Ô ~ Õ�¨KÓ�¨
{1~ Ó	t�Ó�¨ q

�9�º�9�	� �����,������Ë!
õ ¨ s { ÕFtÆ÷5Ó × µ ÕF�$t�Ó ® Ó±¨�ö�Ó ~ ÷KÓ±¨��j� |ì» s �ÅÓ�¨åÔ]Õ {J{ ¨�øK¨�¹	øKÓ]�ºÔN�_÷ s Ô ö ÷\ø · ÊPÜ�Û ¸ øK¨Y��Ó	� |Ô$ø � ® � w Ó]�$÷KÓ�¨=�ÿ¹]øK¨ �s � ® ÔN� ® ~ ¨KÔ ~1� ® � {1~J� ® ÷KÓ]��ÏóÓ�ÔºÕ�¨ s ¨5¹ s øKÔ$ö�Ó	ø"��Ó ~ ¨ì÷KÓ�¨�Ô]Ó � ® Ô ú Ó�¨Y��� s |

{1~ � �s ��Ô s öKÔ � ® ¨ ~ ���Ó±¨�ÔºÕ w[~ Ó�÷ s � s ¨ s ¨KÔ � ® {J~ Ó � Ó�¨/÷ ~=× µ Ó]�$t { Ó ~J� ® ¹	ø/�ÿÍ ~ Õ�¨=�/�]Õ�÷/ø ª � ~ Õ�¨ÞøK¨/÷
�ºÓ { s � ~ �æ¹]øn÷KÓ�¨ ~ ¨��F� | z0Õ {1{J~ Ô ~ Õ�¨KÓ±¨Mö�Ó�Ô'� ~l×Ì× ��Ó±¨Ì¬�Ó]�N�ÅÓ�¨ q

© ½ Ú>Â�ÁÅà�Àd©KÀPÛ»©=ÇÁ § Â�'ÄÅÂ;ÆdÀÇØ,Â�¿{Æ'ØdàÇÂ�¿~Â�À! #"� #""ù%$'Ä�óà'&�Â�À
�Ð.ö�Ó]� õ ö=ö q © q ¡F¡ ÔºÓ ~Ö×�~ � Ó ~ ¨5Ó ×ã� Ó ~ Ô$� ~ Ó { ÷5Ó]�XÓ%¿���� s�® ~ Ó]�'��Ó�¨=�îøK¨Y�ÅÓ]�tj�øK¨/÷5Ôø/ö"�Y� s�® ~ Ó	�N��Ó±¨

Ó s Ô]Ô]Ó±¨KÔ��Ó ª �Y�]Ó�¨�ö�Ó]tPÕ�¨K¨KÓ±¨/� ~ ¨�÷KÓ × s ¨ s { ÕFtÅ÷KÓ±¨ ~l× õ öKÔ � ® ¨ ~ �$�>© q ¡ t�Ó±¹�Ó ~ t	�ÅÓ�¨ � Ó ~ Ô� ~ Ó |
{ Ó�¨Æ÷ ~ Ó�� ~l× ø { s � ~ Õ�¨ s ¨�÷ ~ Ó » s �ÅÓ�¨KÔ$��Ó ª ���]Ó±¨ s ¨/tPÓ]� sF� � w ø/�÷KÓ	�v÷ ~ Ó�ÔÃÖ	Ó]÷5Õ � ® ¨�ø5¨ × Ó ® � ~ ¨
÷KÓ±¨ÑÓ ~ ¨K¹±Ó { ¨KÓ�¨ ú Ó±¨��Y� s {1~ � �s �ÅÔ s öKÔ � ® ¨ ~ ��ÅÓ�¨�t�Ó%�Y�]Ó±¨K¨Y�>¹	øÑÓ]�ºÏÙÕ { tPÓ�¨ ®=s � q »¯~ Ó�Ô ~ Ô'�yø5¨��ÅÓ]� s ¨ |
÷KÓ	�]Ó × Ó ~ ¨KÓ¥À�Õ { t�Ó¥÷KÓ	� ~l× Ï s�® × Ó�¨Â÷KÓ	��� � ® ~1{ ÷KÓ]�$øK¨/t�÷KÓ]� õ ¨ s { ñ�ÔºÓ × Ó%� ® Õ�÷ ~ ª ¨ ~J� ® ��¨7�sP® Ó]�Ó	� { �s ø"��Ó	�N�ÅÓ�¨/�Á÷KÕ � ®�® ~ Ó	� ª ø/�º¹H¹	ø�Ó	� w �s�® ¨5Ó�¨/÷KÓ±¨Ñ± s ��Ô s � ® Ó]�Á÷ sF� ¹	ø/�Åå;¿��Y� s�ª � ~ Õ�¨ Ó ~ ¨KÓ�Ô
� ~ t�¨ s { ÔÌÔ]Õ w[~ ÓâÏ �ø/�ØÓ ~ ¨KÓ±¨ ® ~ ¨/�]Ó ~J� ® Ó�¨/÷Çt { s �$��Ó±¨ñÐÒ¨��ÅÓ]�$tF�øK¨=÷ ~=× øK¨Y��Ó]�$tF�ø5¨/÷KÔø=ö"��� s�® ~ Ó]� |
�ÅÓ�¨ Ó s Ô]Ô]Ó±¨KÔ��Ó ª �Y�ø × ÷ ~ Ó ~ ¨M÷KÓ	�iå��ºÓ ~ t�¨ ~ Ô ×�~ Ô � ® øK¨/tÅö�Ó±¨�ø"��¹&��Ó�¨�å��ºÓ ~ t�¨ ~ Ô]Ô]Ó s øKÔ$�]Ó ~1� ® Ó±¨/÷
tF�ºÕ � Ó �õ ® ¨ {J~1� ®Kª Ó ~ � s øKÏÙ¹]ø w Ó ~ Ô]Ó�¨ ®/s ö�Ó±¨ q »¯~ Ó±Ô ~ ÔN� ~=× �KÕF� {1~ Ó	t�Ó�¨=÷KÓ�¨�À s {1{ Ó s × Ó ~ ¨KÔ ~J� ® � ~ t |Ô'��Ó�¨�÷/ø/� � ® ÷ s Ô í ®/s � s�ª ��Ó]� ~ Ô'� ~ ª ø × Ó ~ ¨5Ó]� �sP® ¨ {1~J� ® Ó±¨È±'Ó ~1{J� ® Ó±¨ × ø { � ~ � {1~ ¹ ~ � �s �#÷KÓ	�På��ºÓ ~ t�¨ ~ Ô]Ô]Ó¹	øÎ�ÖÓ	�÷KÓ	ø"� {1~J� ® Ó�¨/� ªWs ¨5¨ s ö�Ó]� s ø � ®�s øKÏ×÷KÓ&� s ~1{1{J~ Ó]�'��Ó]�ºÓ�å ~ t�Ó�¨KÔ � ®/s Ï �ÅÓ�¨ w[~ Ó�÷ ~ Ó�±d� s ¨5ÔN�ÖÓ	� |Ô s {J~l× �/ø { ÔN�KÓ]�N�ÅÓ ~1{ ø5¨/týÕ ÷KÓ	�Ã÷KÓ]�$t { Ó ~1� ® Ó�¨ s øKÔt�Ó	÷KÓ ® ¨�� w Ó]�÷5Ó�¨ q å9Ô ~ ÔN� ~=× � Ó ~ Ô� ~ Ó { tF� s � ® Ó±¨¹	øñÓ	� ª Ó±¨K¨KÓ±¨/�¯÷ sF� ¹]ø × Ó ~ ¨KÓ�¨�÷ ~ ÓÈ�ÖÕF� ®/s ¨/÷KÓ±¨KÓn�"� s � ~ Ô'� ~ ªÍs × Ï s ¨/÷5ÓÂ÷KÓ]�Ø¹]ø=� � Ó�ÔN� ~=×¥|× øK¨/t�÷KÓ]�ÂÏóÓ�ÔºÕ�¨ s ¨5¹]�/�ºÕ ÷/ø ª � ~ ÕP¨ ¨KÕä� w Ó±¨/÷ ~ t�Ó�¨ u5�ºÓ�¨K¹±Ó { s t q ú ø × s ¨/÷KÓ]�ºÓ�¨ w[~ �÷Þ÷ s Ô
�KÕF� ®/s ¨/÷KÓ�¨5ÓÂ� ~ tP¨ s { ÷=ø/� � ® ÷ ~ Ó>¹	øK¨KÓ ® × Ó±¨/÷KÓÅ±'Ó ~1{J� ® Ó±¨ × ø { � ~ � {1~ ¹ ~ � �s � ~ ¨�÷KÓ�¨Î¹±Ó�¨Y��� s { Ó	�]Ó±¨
õ öKÔ � ® ¨ ~ �$��Ó�¨ s øKÏiu[�ø5¨/÷�÷5Ó�Ô�÷ s ×�~ � s ¨5ÔN��Ó ~ tPÓ�¨/÷KÓ±¨ÚÐ ¨Y�ÅÓ]�tj�øK¨/÷5Ó�Ô ~l×Ø× Ó]��øK¨KÔ s ø/ö�Ó]�]Ó	��
ö ~ Ô�Ó±Ô ~l× ¹±Ó�¨Y��� s { Ô'��Ó±¨ õ öKÔ � ® ¨ ~ �� Û Ô � ® {J~ Ó � {J~1� ® t �s ¨K¹ {J~1� ® �KÓ]�]Ô � ® w[~ ¨/÷5Ó%� q ¼�Ó%�Å¹%�ÅÓ]�]Ó±Ô ~ ÔN�
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õ ö/ö ~1{ ÷/øK¨/t>© q ¡F¡äÔ#� Ó ~ Ô� ~ Ó { ÷KÓ]�#å;¿���� sPª � ~ ÕP¨_÷KÓ±ÔiÏóÓ�ÔºÕ�¨ s ¨K¹±Ô ~ t�¨ s { Ó�Ô Ï �ø/��÷ s Ô ö ÷\ø · Ê�Ü�Û ¸Ã~=×
À s {J{ Ó�÷KÓ]�¬ s�® �]Ô � ® Ó ~ ¨ {1~J� ®5ª Ó ~ ��Ô × Ó%� ® Õ ÷KÓ ×�~ �G��?A@CBD�? E © ��~ ¨Mû[éäû[é |ì» s �ÅÓ�¨ q» s �t�Ó±ÔN�ÅÓ {1{ � ~ ÔN� ~ ¨M÷KÓ±¨JÔºÓ � ® Ô ú Ó�¨Y�Y� s {1~ ���s ��Ô s öKÔ � ® ¨ ~ ���Ó±¨Î·dÔ]Õ�ÏÙÓ	�]¨ × �Õjt {J~1� ® ¸ Ö	Ó w Ó ~1{ Ôi÷ ~ Ó õ ¨ |
� s Ô]Ô$øK¨/tÂ÷KÓ±Ô¥øK¨Y��Ó	�tF�$øK¨/÷KÔ$ø/ö"�Y� s�® ~ Ó]�'��Ó±¨��=��Ó ª �Y�ø × Ô¥÷5Ó]� ~ ¨Y� s � ~ s ¨Y��Ó�¨ Ó s Ô]ÔºÓ s øKÔi÷KÓ]�i� ~è|× ø { s � ~ Õ�¨ s ¨n÷ s ÔNÖ	Ó±¨ ~ t�Ó s øKÔ�÷KÓ�¨ » s ��Ó±¨ q



Ù ½ � ½ áâÂ�¿~ÀPù	áâÂ�¿~ÀdùºáJà�ÃdÃdÆdÁÅÆdà�ÀÇÂ�À Ê�Ü

s {1{ Ó]�÷ ~ ¨/tPÔÂ�/� ~l×M�s � s ø5Ï¯÷ ~ Ó ~ ¨Ç÷ ~ Ó±Ô]Ó × ú Ó�¨Y��� s {1~ � �s ��Ô s öKÔ � ® ¨ ~ �$�æÔ]Ó ® �yt�Ó	� ~ ¨/t�Ó õ ¨K¹ s�® { s ¨
å��]Ó ~ tP¨ ~ ÔºÔ]Ó±¨å· { s ø"�5± s ö q � q � ¸ ¹]ø=�j�ø � ª ¹]ø5Ï9�ø ® �]Ó±¨ q
»¯~ Óv�]Ó�Ô$ø { � ~ Ó]�]Ó±¨/÷KÓ ×�~ �$� { Ó]�ºÓ Ó ø { � ~ � {J~ ¹ ~ � �s �#÷KÓ�Ô ö ÷\ø · Ê�Ü�Û ¸'|9Ó Ó±Ô]Õ�¨KÔ ~ ¨Á÷KÓ±¨¥�ÖÕF� {J~ Ó]t�Ó±¨/÷KÓ±¨

û[éþû5é |ì» s ��Ó�¨ ~ ÔN�Y� w[~ Ó]÷5Ó]�ø × ÷5Ó�¨�ö�Ó±¨�øª��¹%�ÅÓ�¨5� ~ Ó]� õ ¨ s { ñ�ÔºÓ%��Ó � ® ¨ ~ ª Ó±¨è¹	øKÏÙÕ { t�Ó]� ~ ¨Î± s ö q © q ¾¹	øKÔ s ×Ø× Ó�¨=t�Ó�Ô'��Ó {1{ � q åXÔ ~ Ô'� s { ÔºÕýÓ ~ ¨ õ ¨KÔN� ~ Ó	tM÷5Ó]�¯ÏóÓ�Ô]ÕP¨ s ¨K¹ s øKÔö�Ó]øª��Ó¯�ÖÕ�¨ r º r Ó Ó�ÔºÕ�¨KÓ±¨
�/�ºÕiå��ºÓ ~ t�¨ ~ Ô ~l× ��Ó	� ~ � ® Ó	�]ÔN�ÅÓ�¨ õ öKÔ � ® ¨ ~ �$� s ø5Ï5Ó ~ ¨KÓ ×�~ �$� { Ó]�]Ó õ ø5Ôö�Ó]ø"�ÅÓ7�KÕ�¨ ¡ r º Ê ö;÷\ø · Ê�ÜPÛ ¸
Ö	Ó�å��]Ó ~ t�¨ ~ Ô ~ ¨è¹�Ó±¨Y��� s { Ó±¨_z0Õ {1{J~ Ô ~ Õ�¨KÓ±¨JÏÙÓ±ÔN��¹	øKÔN�ÅÓ {1{ Ó±¨ q

- Ud_	e O WRa`^`e QWRe Z\f NPO QSRTRU VXWRY O\Z=[ YcUd^`_ca`^ [ Y]bRUD^`e Z\f g ^`hRijW f k ^`ele=Uda fWR� Z=[ Yc_c^`ele ijUde=Y]SºmcU ijUdelYcS	mcU nPU O eo pRqsr=tp u Ì ø o pAqsr=tp u�v ø o pRqÙrltp u Ì ø o pAqsr=tp u9v ø� w oyx{z t|~}s� � Ì � ø Ì � ø � �\� � � �R���7� � � v Ì � v ��� ø � � � � � �R��� ø � �R� Ì � Ì � � ø � � �Ì w o x{z t|~}s� � � � ø ���ó� � �R� � � �����7� � �\� � � �R��� ø � �R� � � v Ì � ø � �\� � � ø Ì � ø � ���� w oyx{z t|~}s� � v � � v � Ì � � � v � v Ì � Ì � v � � � Ì ��� Ì � øRø v � �\���î� � � � � � � Ì � Ì � �\�� w o x{z t|~}s� � � � �R��� Ì � � � � � � ø � Ì � vRv � � � ø � Ì � Ì v � � Ì ø � Ì � � ø � � � ��� Ì � ���v w o x{z t|~}s�R� � Ì � � � � � � ø � � Ì � �R��� � � vR� �\� � �R���� � � ø � Ì � �R��� � � � � � Ì � �R� �� � v �� w oyx{z t|~}s� � Ë¤Ë Ë¤Ë Ë¤Ë Ë¤Ë Ë¤Ë
± s ö�Ó {1{ ÓË© q ¾FÔ ÏÒÓ±Ô]Õ�¨ s ¨K¹ s ø5Ôö�Ó]ø"�ÅÓÌ· ×�~ �$� { Ó]�ºÓ Ó ø { � ~ � {1~ ¹ ~ ���s � ¸ ÷KÓ�Ô ö;÷\ø · Ê�Ü�Û ¸'|9Ó Ó±Ô]Õ�¨5Ô ~ ¨y÷KÓ�¨ÔºÓ � ® Ô ú Ó�¨Y��� s {J~ ���s ��Ô s öKÔ � ® ¨ ~ �$��Ó�¨Ú·DÔ ~ Ó ® Ó�z s � q � q ¾ q1r ¸ ÷KÓ	�5û[éþû5é |c» s ��Ó±¨ { s øª��÷KÓ�¨Â� ~ Ó	��øK¨ |
�ÅÓ]�]Ô$ø � ® ��Ó±¨ õ ¨ s { ñ�Ô]Ó × Ó&� ® Õ�÷KÓ±¨äÔ]Õ w[~ Ó5÷ ~ Ó��]Ó±Ôø { � ~ Ó]�ºÓ�¨/÷KÓ±¨/�dt�Ó w[~1� ® ��Ó%�ÅÓ�¨ Ó_~ �$��Ó {}w Ó]�N�ÅÓ q
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õ ö/ö ~1{ ÷/ø5¨/t;© q ¡ r Ô ÏÒÓ±Ô]Õ�¨ s ¨K¹ s ø5Ôö�Ó]ø"�ÅÓH�������	�
����� Ö	Óyå��]Ó ~ t�¨ ~ ÔëÏ �ø=�È÷ s Ô ö;÷\ø · Ê�Ü�Û ¸N|9Ó Ó�Ô]ÕP¨ ~ ¨û[éþû5é |ì» s ��Ó�¨ q ¼ ~ ¨ ª Ô ~ Ô'�y÷ ~ Ó�¨5ÕF� × s {1~ Ô ~ Ó	�N�ÅÓ�ÏóÓ�Ô]ÕP¨ s ¨K¹ s øKÔö�Ó]øª��Ó s { Ô[À\ø5¨ ª � ~ Õ�¨�÷KÓ	� ú Ó±¨ |
�Y� s {1~ � �s ��Ô s öKÔ � ® ¨ ~ ���Ó { s ø"�Èz s � q � q ¾ qJr w[~ Ó	÷KÓ]�$t�Ó]t�Ó	ö�Ó±¨ ÿ �]Ó � ® ��Ô¯÷ s ÔºÔ]Ó { ö�Ó s { Ô.ÀRøK¨ ª � ~ Õ�¨_÷KÓ]�
~l× Ö	Ó w Ó ~1{1~ t�Ó±¨ õ ö5Ô � ® ¨ ~ ����]Ó	t ~ ÔN��� ~ Ó	�N�ÅÓ�¨_±'Ó ~1{1� ® Ó�¨ × ø { � ~ � {J~ ¹ ~ � �s �â���/.102M BD� � q
»¯~ Ó±Ô]Ó	�n� s � ® �ÖÓ]� ®/s { � ~ ÔN� ~ ¨ õ ö/ö q © q ¡ r w[~ Ó	÷KÓ]�$t�Ó]tPÓ]ö�Ó�¨/� w ÕFö�Ó ~¯~l× {J~ ¨ ª Ó�¨ �v~J{ ÷ ÷ ~ Ó23 � BL@ �Âö5¹ w54¢ú Ó±¨Y����6 {J~ ���6	�ÅÔ�6Fö5Ô � ® ¨ ~ ��ÅÔ]¨�ø ×Ø× Ó]�76 { Ô õ öKÔ]¹ ~ ÔºÔ]Ó18�Ó w �6 ® { � w ø/�$÷KÓ]� w �6 ® �]Ó±¨/÷ ~l×�ºÓ � ® ��Ó±¨ ��~1{ ÷ÿ¹]ø/� µ Ó	��6�¨5Ô � ® 6Fø {J~1� ® øK¨98�÷ ~ Ó¥�ºÓ:8 ~ ÔN�Y� ~ Ó]�'��Ó¥±'Ó ~1{J� ® Ó�¨ × ø { � ~ � {J~ ¹ ~ ���6	�;6 { Ô õ öKÔº¹ ~ Ô |ÔºÓ�¨ w Ó	�N�õÓ ~ ¨98�Ó&����6<8�Ó�¨ w ø/�$÷KÓ 4ß»¯~ Ó±Ô]Ó]�ë¬�Ó]�'� ~ Ô'� ® ~ Ó]�ö�Ó ~ 6 { Ô Ó_~ �$��Ó {}w Ó]�N�Æ÷KÓ	� Ó ø { � ~ � {1~è|¹ ~ � �6	��Ô'�ÖÓ]�'��Ó ~J{ øK¨98�Ó±¨��KÕ�¨Å��Õ�Ô ~ � ~ �KÓ�¨ÅøK¨/÷ý¨KÓ=8>6	� ~ �KÓ�¨ Õ 6F÷=�]Õ�¨KÓ±¨ýÕ ® ¨KÓ w Ó ~ ��Ó	�]Ó�z0ÕF��ºÓ ª ��ø=�]Ó�¨¹	ø_�ÖÓ]�ºÔN�ÅÓ ® Ó±¨/��ø × �/� ~l×M�6F�GÓ ~ ¨5Ó�¨�å ~ ¨=÷/�ø � ª �ø/ö�Ó]��÷ ~ Ó��ÖÕF� ® 6�¨/÷KÓ±¨KÓy±'Ó ~1{J� ® Ó�¨/�/�ºÕ ÷=ø ª � ~ Õ�¨

~l× Ö	Ó w Ó ~1{1~ 8�Ó±¨ ú Ó�¨Y�Y��6 {1~ � �6	��Ô%6FöKÔ � ® ¨ ~ ��¯¹]øÁ�ÖÓ]� ×�~ �$��Ó { ¨ 4
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» Ó	� õ ¨KÔ'� ~ Ó:8Â÷KÓ	�¯ÏÒÓ±Ô]Õ�¨C6�¨K¹]�=�]Õ�÷/ø ª � ~ Õ�¨ ~ ¨�û[éþû5é |c» 6	��Ó±¨��]Ó { 6	� ~ �Ñ¹]ø�÷KÓ ×í~ ¨y�F� | z�Õ {è|
{J~ Ô ~ Õ�¨KÓ±¨D8PÓ × Ó�ÔºÔ]Ó�¨5Ó�¨ Ó�~ �$��Ó {èw Ó]�'�¯�ÖÕ�¨ñ��� ���	�
5��±� É �Fº1� ©<E ÊÞ�»º¼�F� Ê ö;÷\ø · Ê�Ü�Û ¸'|9Ó Ó±Ô]Õ�¨5Ó�¨��/�ºÕ
å��ºÓ ~ 8�¨ ~ Ô7·DÔ ~ Ó ® Ó�±F6Fö 4 © 4ý¡±¸P~ ÔN� ~ ¨ õ ö/ö 4 © 4ý¡	¾ 6 { ÔPÀ\ø5¨ ª � ~ Õ�¨�÷KÓ	� ú Ó±¨��Y��6 {1~ ���6	�ÅÔ�6FöKÔ � ® ¨ ~ ��ÅÓÃ÷96F� |8�Ó�Ô'��Ó {1{ � 4�Ó 6P¨��]Ó=8 ~ ÔN��� ~ Ó	�N�v÷KÓ�¨5÷/ø/� � ® ÷ ~ Ó��"�ÅÓ ~ 8�Ó]�$øK¨98¥÷5Ó]�d±ÇÓ ~J{1� ® Ó�¨ × ø { � ~ � {1~ ¹ ~ ���6	�ó¹]øGÓ]� w 6F� |
��Ó�¨=÷KÓ�¨ õ ¨KÔ'� ~ Ó:8 4 ¬ÚÓ ~ �ÅÓ]�]Ó�å ~ ¨KÔ ~1� ® ���KÓ]� ×�~ ��ÅÓ { � ×�~ � õ ö=ö 4 © 4ý¡ � 6Fø � ® ÷ ~ Ó � Ó&���%6 � ® ��øK¨98[÷KÓ	�
ÏÒÓ±Ô]Õ�¨96P¨K¹]�/�ºÕ ÷=ø ª � ~ Õ�¨ ~=× µ Ó]� ® �6 { ��¨ ~ Ô+¹]ø=� õ ¨5¹:6 ® { ���/G � BL�	� o 0IHcM � � ÷KÓ	� ~ ¨�÷KÓ]�iz0Õ {J{1~ Ô ~ Õ�¨J8�Ó |���]Õ ê Ó±¨KÓ�¨ ç ø ª { Ó�ÕP¨KÓ�¨/��6jø � ® 6 { ÔLKNM:OQPFRTSUR5PVOXW�YZSUM:PV[Ãö�Ó�¹�Ó ~J� ® ¨KÓ%� 4 »¯~ Ó�Ô]Ó	� ¬ÚÓ	�N� ~ ÔN��Ï �ø=��÷ ~ Ó
�ÖÓ]�ºÔ � ® ~ Ó]÷5Ó�¨KÓ±¨ ú Ó±¨��Y��6 {1~ � �6	�ÅÔ�6FöKÔ � ® ¨ ~ ��ÅÓ�÷KÓ�Ô ç õ � Ü | å;¿î��Ó]� ~l× Ó�¨Y��Ó±Ô ~ ¨ � í Õ�ÕF� �F�F£ ö�Ó�Ô'� ~l×Ì× �
w ÕF�$÷KÓ�¨=�ÌÏ �ø=���F� | z0Õ {1{J~ Ô ~ Õ�¨KÓ±¨\8 ~1{ �%���]G � BL�	� o 0IHcM � � É E 4 » 6�Ô^6�¨98PÓ�Ô�=�]Õ � ® Ó�¨KÓ µ Ó]� ® �6 { ��¨ ~ Ô�������	�
�����`_ ���]G � BL�	� o 0IHcM � � ö { Ó ~ ö"� ~ ¨Â÷KÓ±¨ýÔ]Ó � ® Ô ú Ó�¨Y���%6 {J~ � �6ä��Ô�6jöKÔ � ® ¨ ~ �$��Ó�¨n÷KÓ	��û5éþû[é |c» 6	��Ó±¨/� ~ ¨ |¨KÓ]� ® 6 { öM÷KÓ	��À�Ó ® { Ó]�� Ô'��6Fö ~J{a47»¯~ Ó ×�~ �� { Ó]�ºÓ Ó ø { � ~ � {J~ ¹ ~ � �6ä�È÷KÓ	� ö;÷\ø · Ê�ÜPÛ ¸N|�Ó Ó�ÔºÕ�¨KÓ�¨ w��6 � ® Ô'�6 { ÔºÕ ~ ¨�û5éþû[é | z0Õ {1{J~ Ô ~ Õ�¨KÓ±¨��/�]ÕF��ÕF�'� ~ Õ�¨96 { ¹]ø=� õ ¨5¹:6 ® { ÷KÓ]� ~ ¨�÷KÓ]�5z�Õ {J{1~ Ô ~ ÕP¨#8�Ó%�Y�]Õ ê Ó�¨KÓ±¨
ç ø ª { Ó�Õ�¨KÓ±¨b6�¨ 4
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õ ö/ö ~1{ ÷/øK¨98H© 4 ¡ä¾FÔ ÏóÓ�Ô]ÕP¨96�¨K¹=6FøKÔö�Ó]øª��Óå�D�����	�
5��±�Ö	Óëå��]Ó ~ 8�¨ ~ Ô Ï �ø=�í÷96�Ô ö ÷\ø · Ê�ÜPÛ ¸N|�Ó Ó�ÔºÕ�¨ ~ ¨
û5éþû[é � ~=× µ Ó]� ® �6 { ��¨ ~ Ôë¹	øÍ÷KÓ × 6FøKÔc6 {1{ Ó±¨_�F� |
» 6	��Ó±¨JÓ	� ×�~ �$��Ó { �ÅÓ�¨Ì¬�Ó]�'� 4
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õ ö=ö ~J{ ÷/øK¨C8 © 4ý¡ � Ô »¯~ Ó ÏóÓ�ÔºÕ�¨96�¨5¹:6FøKÔ$ö�Ó	ø |
��Ó ~l× µ Ó	� ® �6 { �Å¨ ~ Ô%¹	ø/� õ ¨5¹:6 ® { ���/G � BL�	� o 0IHcM � �÷KÓ	� ~ ¨²÷5Ó]� z0Õ {1{J~ Ô ~ Õ�¨	8�Ó&���]Õ ê Ó±¨KÓ�¨ ç ø ª { Ó±Õ |¨KÓ±¨/�d6Fø5Ïe8�Ó%�Y��6>8�Ó±¨f6 { ÔyÀRøK¨ ª � ~ Õ�¨Þ÷KÓ�Ô ú Ó±¨Y����6 |
{1~ ���6	��Ô%6FöKÔ � ® ¨ ~ �$��Ó±Ô 4

å ~ ¨J8�Ó�¨96jøKÓ]�ºÓ�Ô ��~1{ ÷�÷ ~ Ó±Ô]Ó±Ô õ ¨KÔ'� ~ Ó:8�Ô ª 6�¨5¨ × 6P¨äÔ ~1� ® ö ~J{ ÷KÓ±¨/� ~ ¨/÷KÓ × ÷96�Ô µ Ó]� ® �6 { ��¨ ~ Ô
÷KÓ]��ÏóÓ�ÔºÕ�¨96�¨5¹]�/�ºÕ ÷/ø ª � ~ ÕP¨ ¹	ø/� ×�~ �� { Ó]�ºÓ�¨�Í ~ ÕP¨ × ø { � ~ � {1~ ¹ ~ � �6	��ö�Ó%���%6 � ® ��Ó&�Jg ~ �$÷ 4ih Ó�¨KÓ±Ô
~ Ô'�ýÏ �ø/��÷ ~ ÓÿÔºÓ � ® Ô õ öKÔ � ® ¨ ~ �$��ÓÅ÷KÓ]����Ó	� ~ � ® Ó]�ºÓ�¨�û[éþû5é |ì» 6ä��Ó�¨%·kj�ø96F÷/�%6	��Ó ¸ ÔºÕUg ~ ÓÂ÷ ~ Ó��F� |» 6	��Ó±¨Î· » �ºÓ ~ Ó � ª ¸¥~ ¨ õ ö/ö 4 © 4 ¡ ©�÷96F�%8�Ó�Ô'��Ó {J{ � 4 ° ê Ó±¨KÔ ~1� ® � {1~J� ® ÔN�ÅÓ ~ 8	�Á÷C6�Ô«� ö ÷\ø · Ê�Ü�Û ¸ �`_ �Zl � |µ Ó]� ® �6 { �Å¨ ~ Ô��ÖÕ × ×�~ �� { Ó	�]Ó�¨y�j� | ¬�Ó]�'� �»º¼�R¡ Ê 6FøKÏ Ó ~ ¨KÓ�¨É¬�Ó]�'�.�KÕ�¨äÓ%�mg/6 �»º¼� E�© ~=× ¹±Ó�¨Y���%6 {}|
ÔN��Ó±¨/� �KÓ]� × Ó � ö96F�ºÓ�¨nû5éþû[é | õ ö5Ô � ® ¨ ~ �� 4 ´R¨Â÷KÓ]��÷96�¨KÓ	ö�Ó±¨KÔN�ÅÓ ® Ó±¨/÷KÓ�¨ õ ö/ö ~J{ ÷/øK¨98 õ ö/ö 4 © 4 ¡ Û
~ Ô'��÷96�Ô�¹]ø98PÓ ® �ÕF� ~ 8PÓ » ÕF�/��Ó { �ÖÓ]� ® �6 { ��¨ ~ Ô � ö ÷\ø · ÊPÜ�Û ¸ ��_ �nl � o � o � _ � ö ÷\ø · Ê�ÜPÛ ¸ �`_ �nl � ?A? g ~ Ó |
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õ ö/ö ~1{ ÷/ø5¨98 © 4ý¡ © Ô » 6F��8PÓ�ÔN�ÅÓ {1{ � ~ ÔN� ÷ ~ Ó
ö ÷\ø · Ê�Ü�Û ¸'| õ ø5Ôö�Ó]ø"�ÅÓ ~ ¨�û5éþû[é |ì» 6	�ÅÓ�¨æÔ ª 6 {1~ Ó	�N�¹	ø/� ×�~ �$� { Ó]�ºÓ�¨åÍ ~ Õ�¨ × ø { � ~ � {1~ ¹ ~ ���6	�Ñ·c�nl � ¸ÿÃ{1~ ¨ ª Ô~ ÔN�T÷KÓ	� Ó±¨Y��Ô�=�]Ó � ® Ó�¨/÷KÓ ¬ÚÓ	�N� ~ ¨ �F� |c» 6	��Ó±¨
Ó ~ ¨98PÓ�¹�Ó ~J� ® ¨KÓ%� 4
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õ ö/ö ~1{ ÷=øK¨98 © 4ý¡ Û Ô » 6�Ô � ö ÷\ø · Ê�Ü�Û ¸ �`_ �nl � |µ Ó	� ® �6 { �Å¨ ~ Ô ~ ¨ û5éþû[é |ì» 6	�ÅÓ�¨ Ô ª 6 {1~ Ó]�N� ¹	ø ×
Ó±¨Y��Ô�=�]Ó � ® Ó�¨/÷KÓ±¨ µ Ó	� ® �6 { �Å¨ ~ Ô ~ ¨ �j� |ì» 6	�ÅÓ�¨
~ ÔN�p6jøKÏe8�Ó%�Y��6>8PÓ�¨q6 { Ô¹À\ø5¨ ª � ~ Õ�¨ ÷KÓ�Ô ú Ó�¨Y�Y��6 |
{1~ ���6	�ÅÔ�6FöKÔ � ® ¨ ~ ��ÅÓ�Ô 4

÷KÓ	��8�Ó=8�Ó]ö�Ó�¨ 4î» Ó]��6j�N� ~ 8�Ó	�"� ~ Ó { ÷ ~ Ô ª ø"� ~ Ó	�N�ÅÓ]j�øKÕ	� ~ Ó±¨Y��Ó�¨ØÔºÕ {J{ Ó�¨ õ øKÏÙÔ � ® { ø � �ø/ö�Ó]�,Ó ~ ¨KÓd�ÖÓ]� × ø |
�ÅÓ%��Ó	� Ó]� ® �Õ ® ��Ó+Í��]Õ�÷/ø ª � ~ Õ�¨��KÕ�¨ýÔ]Ó { �ÅÔ�6 × Ó�¨rj�ø96F� ª ÔîÕ�÷KÓ	� õ ¨Y� ~ ¶�ø96F� ª Ô7Ó±¨�� ® 6 { ��Ó±¨/÷KÓ�¨n±'Ó ~1{è|
� ® Ó±¨ ~ ¨Æz0Ó]�]¨ | z0Ó]�º¨ | z0Õ {1{J~ Ô ~ Õ�¨KÓ±¨ô·k[tsZu=v:PVwQS�PFS�[U[rS�PVxyv:PFWUS�zrS�PFs ¸ 8�Ó	ö�Ó±¨%·dÔ ~ Ó ® Óyz{6F� 4 E 4J¾�¸%4
çi~=×Ø× � × 6�¨f6 { ÔºÕÍ÷ ~ Ó ×�~ �$� { Ó]�]ÓùÍ��ºÕ ÷/ø ª � ~ ÕP¨KÔ�%6	��Ó�÷5Ó�Ôÿû ü |9ú øKÔ'��6�¨=÷KÓ�Ô ö;÷\ø · Ê�Ü�Û ¸Î~ ¨Æ�F� |
z0Õ {1{J~ Ô ~ Õ�¨KÓ±¨|6 { Ô�ÏÒÓ±ÏÙÓ]�]Ó±¨K¹Bg Ó]�'���¾ÔºÕâÓ	��8 ~ ö"��Ô ~1� ® Ó ~ ¨KÓÎå�� ® �Õ ® øK¨98��ÖÕ�¨HÓ%�mg/6 ¡]º E �ã¡]º � ×�~ �
Ó ~ ¨KÓ × { Ó ~1� ® ��Ó�¨ õ ¨5ÔN� ~ Ó:8�ö�Ó ~ ¹]øK¨KÓ ® × Ó�¨/÷5Ó]� ú Ó�¨Y���%6 {1~ � �6	����Ô]Õ`gËÓ ~ �[÷ ~ Ó¥�ºÓ { 6	� ~ �J8j�]Õ � Ó±¨>ÔN�}6	� ~}|Ô'� ~ Ô � ® Ó±¨ÁÀ�Ó ® { Ó]�7÷KÓ]�dû[éþû5é | ÏóÓ�Ô$ø { ��6	�ÅÓ�÷ ~ Ó±Ô]Ó õ øKÔºÔ�6>8�Ó±¨¯¹	ø { 6PÔ]Ô]Ó±¨ 4î»¯~ Ó,Ï �ø/�7÷ ~ Ó±Ô]Ó±¨ µ Ó]�%8 { Ó ~1� ®Ó	�]ÏÙÕF�$÷KÓ]� {J~1� ® Ó�¨%Í ~ Õ�¨ × ø { � ~ � {J~ ¹ ~ � �6	�ÅÓ�¨ �nl � É ·]�nl Ë � � �nl : � ¸ _ E^g[ø/�÷KÓ±¨ÚÓ ~ ¨KÓ × ~ ¨Y��Ó	�]¨KÓ±¨
ÏóÓ]��ÕF�N�¥÷KÓ]� ç õ � Ü | z0Õ {1{ 6Fö�Õj��6	� ~ Õ�¨â· � � ~ ª { ÜPÜ £l¸ Ó�¨Y�Å¨KÕ ×Ø× Ó�¨/� ~ ¨y÷KÓ × ÷ ~ Ói±ÇÓ ~J{1� ® Ó�¨C6FøKÔö�Ó]ø |
�ÅÓ�¨ñ·DÏ��ø/�+Í��ºÕ	��Õ�¨5Ó�¨/�µz{6�Õ�¨5Ó�¨/�,Í ~ Õ�¨KÓ�¨�øK¨=÷�å { Ó ª ���ºÕ�¨KÓ±¨ ¸ ö�Ó ~ û5éþû[é |ì» 6	�ÅÓ�¨ ~ ¨�÷5Ó�¨KÔºÓ { ö�Ó±¨23 � BL@ | õ öKÔ � ® ¨ ~ �$��Ó±¨~g ~ Ó ~ ¨�÷ ~ Ó�Ô]Ó	�¥�"�Yø/÷ ~ Ó«Ô]Õ`g ~ Ó¯Ó]ö�Ó�¨KÏe6 {1{ Ô ~ ¨��j� |ì» 6	�ÅÓ�¨JÓ%¿����%6 ® ~ Ó]�N�1g[ø=� |÷KÓ±¨ 4
¬ ~ �$÷ ® ~ ¨C8�Ó:8�Ó±¨Á÷ ~ Ó ~ ¨Áz{6F� 4 © 4ý¡=4 ¡ Ó ~ ¨98�Ó�Ï �ø ® �N�ÅÓ]� ~ ¨ õ ö ® �6�¨C8 ~ 8 ª Ó ~ �µ�ÖÕ × ¶\· ÷KÓ±Ô,Ï �ø ® �]Ó±¨ |

÷KÓ±¨ýÍ��ºÕ	��ÕP¨KÔÃ÷ ~1ê Ó	�]Ó�¨5¹ ~ Ó]�N�ÅÓ�ÏÒÓ±Ô]Õ�¨96P¨K¹]�/�ºÕ ÷=ø ª � ~ Õ�¨ ~ ¨È�F� | z0Õ {J{1~ Ô ~ Õ�¨KÓ�¨æ· õ ö/ö 4 © 4 © ¸ 6 { Ô�ÏóÓ |ÏÙÓ	�]Ó�¨5¹¯ö�Ó ×��ø ® �Y� Ô]Õ«Ó	��8�Ó	ö�Ó±¨èÔ ~J� ® ÷ ~ Ó ~ ¨ õ ö/ö 4 © 4 ¡ ã øK¨/÷ õ ö=ö 4 © 4ý¡ Ê ÷96j��8�Ó±ÔN��Ó {J{ ��Ó±¨ ��~J{ ÷KÓ	� 4
ú ø × Ó ~ ¨KÓ�¨åÔ ~ Ó ® � × 6�¨ ~ ¨ Õ 6F÷=�]Õ�¨ |�Õ 6F÷=�]Õ�¨ | z0Õ {J{1~ Ô ~ Õ�¨KÓ�¨åÓ ~ ¨KÓ±¨åÔ � ® g�6 � ® Ó�¨ õ ¨KÔN� ~ Ó=8�÷KÓ�Ô� ö ÷\ø · Ê�Ü�Û ¸ �`_ �nl � |�µ Ó	� ® �6 { ��¨ ~ ÔºÓ�Ô ×�~ �â¹]øK¨5Ó ® × Ó�¨=÷KÓ × å9¨5Ó]��8 ~ Ó	ø × Ô�6	�Å¹]�16 { Ô]Õ ® �Õ ® Ó	�]Ó]��±'Ó ~1{è|
� ® Ó±¨ × ø { � ~ � {1~ ¹ ~ � �6	�Y�{g Ó�¨K¨ ÷ ~ Óÿ¬�Ó]�'��Ó�6FøKÔ õ ö/ö 4 © 4 ©�÷KÓ�¨ ª ÕF�$�]Ó�Ô$��ÕP¨/÷ ~ Ó]�]Ó±¨/÷KÓ±¨ ú Ó�¨Y���%6 |
{1~ � �6	��Ô%6FöKÔ � ® ¨ ~ ���Ó±¨ ~ ¨Â÷KÓ�¨nû[éþû5é |ì» 6ä��Ó�¨�¹]ø98�Ó±ÕF�÷5¨KÓ%�7g Ó]�÷5Ó�¨õ· õ ö=ö 4 © 4ý¡ ã ¸%4Ãú ø × 6�¨/÷KÓ	�]Ó�¨
Ó	� ® �6 { � × 6�¨ùÏ �ø/�.÷ ~ Ó¯Ó]� ® �Õ ® ��Ó«Í��]Õ�÷/ø ª � ~ Õ�¨��KÕ�¨�±ÇÓ ~J{1� ® Ó�¨ ×�~ �Á�KÓ { ��Ô%6 × ª Ó ~ ��Ô%8�Ó ® 6 { � ~ ¨�÷KÓ�¨
û[éþû5é |ì» 6ä��Ó�¨ ~l× À'6 {1{ Óy÷KÓ�Ô ö ÷\ø · Ê�Ü�Û ¸ Ó ~ ¨KÓ�¨ù¬ÚÓ	�N�Á�KÕ�¨åÓ%�mg/6 ¡	º � øK¨C6Fö ® �6�¨C8 ~ 8y�KÕ�¨�÷KÓ]�
ú Ó±¨��Y��6 {1~ � �6	�5÷KÓ±Ô#�ª��Õ � Ó±Ôë·dÔ ~ Ó ® Ó õ ö/ö 4 © 4ý¡ Ê ¸�4



Ü E áM©/Ø'ÆDÄ�Â�Ã�Ù ½ Ú>Â�ÁÅà�ÀP©5ÀPÛ»Ø'¿~à;ÜPdÝjÄÅÆdà�ÀôÆdÀ¹«�Â�¿~ÁYßªàÇÆdÂ�Ü'Â�À'Â�À%áâà�ÃdÃdÆDÁ�ÆDà�À'ÁÅÁYájÁ�ÄÅÂ�âõÂ�À

EVeto −Abschnitt
0 1 2 3 4 5 6 7

<
N

R
e

s
E

r.
>

/<
π

>

0

0.005

0.01

0.015

0.02

0.025

0.03

0.035

PbPb

pp

õ ö/ö ~1{ ÷/øK¨98 © 4ý¡ ã Ô » 6�Ô � ö ÷\ø · Ê�Ü�Û ¸ �`_ �nl � |µ Ó]� ® �6 { �Å¨ ~ Ô ~ ¨Áû[éþû5é |c» 6	��Ó±¨;6�¨96 { Õ>8 õ ö/ö 4 © 4ý¡ © ÿ
÷96F�ø5¨��ÅÓ]�çÔ ~ ¨/÷ ÷ ~ Ó { 6jø"� ÷KÓ × ¶\·î| ¬ÚÓ	�N� ÷KÓ�Ô
Ï9�ø ® �]Ó±¨/÷KÓ±¨ Í��]Õ	�ÅÕ�¨KÔ ~ ¨ã�F� | z0Õ {1{1~ Ô ~ Õ�¨5Ó�¨ Ó�¨Y� |
Ô�/�ºÓ � ® Ó±¨/÷KÓ�¨Ú¬�Ó]�'��Ó ~=× ª Õj��]Ó±Ô��Õ�¨/÷ ~ Ó]�ºÓ�¨/÷5Ó�¨
ú Ó�¨Y���%6 {J~ � �6ä��Ô�6jöKÔ � ® ¨ ~ �$�«Ó ~ ¨98�Ó±¹�Ó ~J� ® ¨5Ó%� 4

EVeto −Abschnitt
0 1 2 3 4 5 6 7(<

N
R

e
s

E
r.

>
/<

π
>

) P
b

P
b

/(
<

N
R

e
s

E
r.

>
/<

π
>

) p
p

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

2.2

õ ö=ö ~J{ ÷/øK¨C8 © 4 ¡ Ê Ô » 6�Ô » ÕF�/��Ó { �ÖÓ]� ® �6 { ��¨ ~ Ôö ÷\ø · ÊPÜ�Û ¸ �Ö��Í ~ Õ�¨ × ø { � ~ � {1~ ¹ ~ � �6	� ~ ¨ û5éþû[é � ¹]ø
�F� |c» 6	��Ó±¨�6�¨96 { Õ>8 õ ö=ö 4 © 4ý¡ Û ~ Ô'��g ~ Ó	÷KÓ]�%8�Ó:8�Ó |
ö�Ó�¨ ×�~ � ® ~ Ó	� ¶\· ·�� ¸N| 6Fö ® �6P¨98 ~ 8�Ó�¨J¬�Ó]�'��Ó±¨�ö�Ó ~
÷KÓ±¨Î�F� |c» 6	��Ó±¨ 4

���	���	� ������� ��� !
´ ×°{ Ó&��¹&��Ó�¨ õ öKÔ � ® ¨ ~ �$�#÷ ~ Ó±Ô]Ó±Ô�z{6F� ~ �ÅÓ { ÔÔ]Õ {1{ Ó�¨Ø¨�øK¨ × Ó ® �µ÷ ~ Ó�å��%8�Ó]öK¨ ~ ÔºÔ]Ó�÷KÓ]� .�· ¡	� E ��¸N|Í��ºÕ ÷=ø ª � ~ Õ�¨ ~ ¨ ÷5Ó�¨��KÓ]�ºÔ � ® ~ Ó]÷KÓ±¨KÓ�¨ìz { 6�Ô]ÔºÓ�¨ ÷5Ó]�Å��Ó	� ~ � ® Ó	�]Ó�¨ z�Ó	�]¨ | z0Ó]�]¨ | �"� �Õ � ÓùÔ]Õ`g ~ Ó

÷KÓ]�ºÓ�¨_ÏóÓ { 6	� ~ Õ�¨ý¹	øM÷KÓ±¨Î�F� |ì» 6	�ÅÓ�¨ÿÓ]� { �6jø"��Ó	�N�7gËÓ	�÷KÓ±¨ 4

© ½ Ú�Â�Á�à�Àd©KÀdÛ»©/'Á § Â�ÇÄÅÂùÆdÀ@ |"� |"jùB$ÇÄ»óày&�Â�À

´ × Ày6 {J{ Ó�÷KÓ±Ôÿ.�· ¡	� E ��¸y~ ÔN��6Fø5Ï5�[�ø5¨/÷Þ÷KÓ]�y� ~ �Yø ~ Ó	�øK¨C8�÷KÓ±ÔÂ� ~ 8�¨96 { Ó�Ôÿ¨96 ® ÓJ6�¨¹÷KÓ	�
� � ® gËÓ {J{ Ó�¨KÓ±¨KÓ]�%8 ~ Ó ~ ¨�÷KÓ±¨Áû[éäû[éý�«Ó	ö�Ó±¨KÔ]Õ�g ~ Ó ~ ¨�÷KÓ±¨.�F� |c» 6	��Ó±¨¯Ó ~ ¨GÔ]Ó ® �f÷KÓ]øª� {1~J� ® Ó±Ôf� ~ 8�¨96 {¹]øùÔ]Ó ® Ó�¨ 4«» Ó × Õ�¨KÔ'��� ~ Ó]�'�ØÔ]Ó ~ ÷ ~ Ó�Ô�6 ×�� Ó ~ Ô� ~ Ó { ÷KÓ	� õ ö/ö 4 © 4 ¡ Ü �yg Õy÷96�Ô¥ÏóÓ�ÔºÕ�¨96�¨5¹�Ô ~ 8�¨96 {
~ ¨�÷KÓ�¨ØÔºÓ � ® Ô ú Ó�¨Y���%6 {J~ � �6ä��Ô�6jöKÔ � ® ¨ ~ �$��Ó�¨�Ö	ÓBg Ó ~1{ Ô ×�~ �i÷KÓ × 6�¨98PÓ]�96 � ��Ó�¨=�¤øK¨Y��Ó]�%8F�ø5¨/÷KÔø=ö"���%6 |
® ~ Ó	�N�ÅÓ�¨_�=��Ó ª �Y�ø × ÷5Ó]� ~ ¨Y��6F� ~ 6�¨Y�ÅÓ�¨ Ó 6�Ô]ÔºÓc6jøKÔ�÷KÓ]��� ~l× ø { 6	� ~ Õ�¨�8�Ó�¹±Ó ~ 8	�7g ~ �$÷ 4
»¯~ Ó ú ø5Ô�6 ×Ø× Ó�¨KÏe6PÔ]Ôø5¨98�÷KÓ]�[ÏÒÓ±Ôø { ��6ä��Ó>Ï �ø/�[÷ ~ Óyû[éþû5é |ì» 6ä��Ó�¨ < ¨/÷KÓ&�ÿÔ ~J� ® g ~ Ó]÷KÓ	�ø ×

~ ¨�±F6Fö�Ó {J{ Ó�¨5ÏÙÕF� × 6 { Ô�±F6Fö 4 © 4 � ��g Õ�¨96 � ® ÷ ~ Ó ×�~ �� { Ó	�]Ó õ øKÔ$ö�Ó	ø"��ÓÅ�/�ºÕ�å��ºÓ ~ 8�¨ ~ Ô¥�ÖÕ�¨ ¡]º E.�· ¡	� E ��¸N|�Ó Ó�ÔºÕ�¨KÓ�¨ ~=× ��Ó]� ~ � ® Ó]�]Ô'��Ó±¨ õ öKÔ � ® ¨ ~ ���6jøKÏ ã º¼¾Î~l× õ öKÔ � ® ¨ ~ �� ×�~ �Á÷5Ó�¨â¹±Ó�¨Y���%6 {}|ÔN��Ó±¨_�"� �Õ � Ó±¨r6P¨�g �6 � ® ÔN� 4
´R¨�8F�%6F� ® ~ Ô � ® Ó	�MÀ�ÕF� × ~ ÔN�Æ÷ ~ Ó�ÏóÓ�Ô]ÕP¨96�¨K¹=6FøKÔö�Ó]øª��Ó�÷KÓ�Ôý.�· ¡ä� E ��¸'|9Ó Ó±Ô]Õ�¨KÔ ~ ¨ û5éþû[é |

» 6	��Ó±¨ ~ ¨ õ ö/ö 4 © 4 E � g ~ Ó	÷KÓ]�%8�Ó:8�Ó	ö�Ó±¨ 4 ´R¨ õ ¨ { Ó ® ¨�øK¨C8~6�¨�÷96�Ô µ ÕF�%8�Ó ® Ó±¨�ö�Ó ~l× ö ÷\ø · Ê�Ü�Û ¸
g ~ �$÷ ~l× {J~ ¨ ª Ó�¨ ��~1{ ÷M÷ ~ Ó�ÏÒÓ±Ô]Õ�¨C6�¨K¹]�=�]Õ�÷/ø ª � ~ Õ�¨b6 { Ô�ÀRøK¨ ª � ~ Õ�¨n÷KÓ�Ô ú Ó�¨Y���%6 {1~ � �6	��Ô%6FöKÔ � ® ¨ ~ � |



Ù ½ � ½ áâÂ�¿~ÀPù	áâÂ�¿~ÀdùºáJà�ÃdÃdÆdÁÅÆdà�ÀÇÂ�À Ü ¾

m� inv [GeV]
�0.95

�
1
�

1.05
�

1.1
�

1.15
�

1.2
�

1.25
�

1.3
�

1.35
�

N

-200

0
�

200

400
¡
600
(

Simulation

Daten

NRes
*Er. =1.26 ± 0.08

Abschnitt 1
+

m� inv [GeV]
�0.95

�
1
�

1.05
�

1.1
�

1.15
�

1.2
�

1.25
�

1.3
�

1.35
�

N

0
�

500
¢

1000
�
1500
�
2000

Simulation

Daten

NRes
*Er. =2.37 ±

,
 0.11

Abschnitt 2
+

m� inv [GeV]
�0.95

�
1 1.05 1.1 1.15 1.2 1.25 1.3 1.35

N

-500

0
�

500
¢

1000
�
1500
�
2000

2500

Simulation

Daten

NRes
*Er. =3.88 ± 0.19

Abschnitt 3
+

m� inv [GeV]
�0.95

�
1 1.05 1.1 1.15 1.2 1.25 1.3 1.35

N

-500

0
�500
¢1000
�1500

2000

2500
�3000
 

Simulation

Daten

NRes
*Er. =5.28 ± 0.26

Abschnitt 4
+

m inv [GeV]
�0.95

�
1
�

1.05
�

1.1
�

1.15
�

1.2
�

1.25
�

1.3
�

1.35
�

N

-500

0
�500
¢1000

1500
�2000
�2500

3000
 3500
 

Simulation

Daten

NRes
*Er. =6.35 ±

,
 0.37

Abschnitt 5

m inv [GeV]
�0.95

�
1
�

1.05
�

1.1
�

1.15
�

1.2
�

1.25
�

1.3
�

1.35
�

N

-500

0
�

500
¢

1000
�
1500
�
2000
�

Simulation

Daten

NRes
*Er. =7.26 ±

,
 0.63

Abschnitt 6

õ ö/ö ~1{ ÷/ø5¨98â© 4ý¡ Ü ÔÁ� Ó ~ Ô� ~ Ó { ÷KÓ	�[å;¿����%6 ª � ~ Õ�¨�÷KÓ�Ô[ÏÒÓ±Ô]Õ�¨C6�¨K¹�Ô ~ 8P¨96 { Ó�Ô�Ï �ø/��÷96�Ô0.�· ¡	� E ��¸¥~l×
À'6 {1{ Ó�÷KÓ	�¬�6 ® �]Ô � ® Ó ~ ¨ {J~1� ®Kª Ó ~ ��Ô × Ó&� ® Õ�÷KÓ ×�~ �¯��?A@CBD�? E © ��~ ¨Mû5éþû[é |c» 6	��Ó±¨ 4» 6F�%8�Ó�Ô'��Ó {J{ � ~ ÔN� ~ ¨Î÷5Ó�¨�ÔºÓ � ® Ô ú Ó�¨Y���%6 {1~ ���6	��Ô%6FöKÔ � ® ¨ ~ �$��Ó±¨�Ö	ÓBg Ó ~1{ Ô�÷ ~ Ó õ ¨/�96�ÔºÔøK¨985÷KÓ�Ô�øK¨Y��Ó	� |8F�$øK¨/÷KÔ$ø/ö"�Y��6 ® ~ Ó]�'��Ó±¨��=��Ó ª �Y�ø × Ô¯÷KÓ	� ~ ¨���6F� ~ 6P¨��ÅÓ�¨ Ó 6PÔ]Ô]Ó�6jøKÔ.÷KÓ	�¥� ~l× ø { 6	� ~ Õ�¨J6P¨�÷96�Ô'Ö	Ó |¨ ~ 8�Ó{6FøKÔ�÷KÓ±¨ » 6	�ÅÓ�¨ 4



Ü ��áM©/Ø'ÆDÄ�Â�Ã�Ù ½ Ú>Â�ÁÅà�ÀP©5ÀPÛ»Ø'¿~à;ÜPdÝjÄÅÆdà�ÀôÆdÀ¹«�Â�¿~ÁYßªàÇÆdÂ�Ü'Â�À'Â�À%áâà�ÃdÃdÆDÁ�ÆDà�À'ÁÅÁYájÁ�ÄÅÂ�âõÂ�À

- Ud_ºe O WRa`^`e QWRe Z=f NPORQSRTRU VXWRY O=Z\[ Y]UD^`_]a`^ [ YcbRUd^`e Z=f g ^`hRijW f k ^`ele=Uda fWR� Z\[ Y]_c^`e=e ijUdelYcS	mcU ijUde=Y]SºmcU nPU O eoXpRqsr=tp u Ì ø o,pAqsr=tp u�v ø oXpRqÙrltp u Ì ø o,pAqsr=tp u�v ø� w o x{z t|~}s�C� � � ÌxÌ � ø � ø � � � Ì ��� ø � ø � � � Ì ��� ø � ø � � � Ì ��� ø � ø � � � Ì ��� ø � ø �Ì w o x{z t|~}s� � Ì � Ì ��� ø � �R� Ì � ����� ø � �R� Ì � Ì ��� ø � �R� Ì � � Ì � ø � �R� Ì � �R��� ø � �R�� w oyx{z t|~}s�C� � � � ø � ø � �\� � � �R� � ø � �\� � � ����� ø � �\� � � � ��� ø � �\� � � � ��� ø � �\�� w o x{z t|~}s� � v � Ì �j� ø � Ì � v � Ì � � ø � Ì � v � �\��� ø � Ì � v � Ì � � ø � Ì � v � Ì v � ø � Ì �v w oyx{z t|~}s� � � � Ì �j� ø � ��� � � � v � ø � ��� � � Ì ��� ø � � � � � Ì � � ø � � � � � Ì ��� ø � � �� w o x{z t|~}s� � � � ø �j� ø � �R� � � Ì ��� ø � �R� � � Ì ��� ø � �R� � � � � � ø � � v � � ����� ø � �R�
±�6Fö�Ó {1{ Ó © 4 � Ô ÏóÓ�ÔºÕ�¨96�¨5¹:6FøKÔ$ö�Ó	ø"��Ó ÷KÓ�Ô .�· ¡	� E ��¸'|9Ó Ó±Ô]Õ�¨5Ô ~ ¨ ÷KÓ�¨ Ô]Ó � ® Ô ú Ó±¨��Y��6 |
{J~ � �6	�ÅÔ�6Fö5Ô � ® ¨ ~ ��ÅÓ�¨â·DÔ ~ Ó ® Ó�z{6F� 4 � 41¾>4 E ¸ ÷KÓ	�µû[éäû[é |ì» 6	�ÅÓ�¨ { 6Føª�Ã÷KÓ±¨.� ~ Ó]�×øK¨Y��Ó]�ºÔø � ® �ÅÓ�¨ õ ¨96 |
{ ñ�Ô]Ó × Ó%� ® Õ ÷KÓ±¨äÔ]Õ`g ~ Ó5÷ ~ Ó��]Ó±Ôø { � ~ Ó]�ºÓ�¨/÷5Ó�¨/��8�ÓBg ~1� ® ��Ó%�ÅÓ�¨ Ó_~ �$��Ó { g Ó]�N�ÅÓ 4

��Ó�Ô�8PÓ�¹�Ó ~ 8ä����g �6 ® �ºÓ�¨/÷ ~l× �ºÓ � ® ��Ó±¨ ��~J{ ÷�6 { Ô õ öKÔº¹ ~ Ô]ÔºÓn÷ ~ Ó�6jøKÔÈ��Õ�Ô ~ � ~ �ÖÓ	�ÁøK¨/÷Î¨KÓ=8>6	� ~ �ÖÓ	�
Õ 6F÷/�ºÕ�¨ × ø { � ~ � {J~ ¹ ~ � �6	�d8�Ó ×�~ ��ÅÓ { ��Ó[±ÇÓ ~J{1� ® Ó±¨K¹:6 ® { 8�Ó�g �6 ® { �7g[ø/�÷KÓ 4

EVeto −Abschnitt
0 1 2 3 4 5 6 7

<
N

R
e

s
E

r.
>

0

1

2

3

4

5

6

7

8

R
e

s
E

r.
>

<NMult. >

8

<
N

0 100 200 300 400 500 600 700
0

1

2

3

4

5

6

7

õ ö/ö ~1{ ÷/øK¨98Î© 4 E �FÔ ÏóÓ�ÔºÕ�¨96�¨5¹:6FøKÔ$ö�Ó	ø"��Óñ�D� ���	�
5��±� Ö	Ó_å��]Ó ~ 8�¨ ~ Ô>Ï �ø=��÷96�ÔÉ.�· ¡	� E ��¸N|�Ó Ó�ÔºÕ�¨ ~ ¨û5éþû[é |c» 6	��Ó±¨ 4 ¼ ~ ¨ ª Ô ~ ÔN��÷ ~ ÓÌ¨KÕF� × 6 {J~ Ô ~ Ó]�'��ÓÎÏÒÓ±Ô]Õ�¨96P¨K¹:6Fø5Ôö�Ó]ø"�ÅÓ�6 { Ô5ÀRøK¨ ª � ~ Õ�¨�÷KÓ]� ú Ó�¨ |
����6 {J~ � �6	�ÅÔ�6Fö5Ô � ® ¨ ~ ��ÅÓ { 6jø"���{6F� 4 � 41¾>4 Ecg ~ Ó]÷KÓ	��8�Ó=8�Ó]ö�Ó�¨ ÿ �ºÓ � ® ��Ô.÷96�Ô]ÔºÓ { ö�Ó�6 { ÔiÀ\ø5¨ ª � ~ Õ�¨�÷KÓ	�
~=× Ö	Ó�gËÓ ~J{1~ 8�Ó�¨ õ öKÔ � ® ¨ ~ �$�È�ºÓ:8 ~ ÔN�Y� ~ Ó]�'��Ó�¨ ×�~ �$� { Ó]�]Ó±¨M±'Ó ~1{1� ® Ó�¨ × ø { � ~ � {J~ ¹ ~ � �6ä�ä���/.102M BD� � 4

§¾½ ¬0Â�¿ª®�ÃdÂ�Æ'ß"àÇÛ»@?�?PùBAÅ©KÄÅÂ�À
» Ó	� µ Ó	��8 { Ó ~1� ® ¹	øM�F� |ì» 6	�ÅÓ�¨;Ô]Õ {1{,×�~ ��÷KÓ ×ßµ Ó]� ® �6 { ��¨ ~ Ô5÷5Ó]�[ÏÒÓ±Ô]Õ�¨96P¨K¹]�/�ºÕ ÷=ø ª � ~ Õ�¨ ~ ¨��Ó	�]¨ | �0Ó]�]¨ | �0Õ {1{J~ Ô ~ Õ�¨KÓ±¨æ¹	ø�÷KÓ × ×�~ �$� { Ó]�]Ó±¨Â�F� | ¬�Ó]�'�Á÷KÓ	�¥ÏóÓ�Ô]ÕP¨96�¨K¹=6FøKÔö�Ó]øª��Ó�ö�Ó=8 ~ ¨K¨KÓ�¨ 4

´R¨ õ ö/ö 4 © 4 E ¡_~ Ô'��÷KÓ]�~j�øKÕä� ~ Ó�¨Y���D.�· ¡	� E ��¸ � o � o � _ �D.�· ¡	� E ��¸ � ?	? ~ ¨¹÷KÓ±¨ôÔ]Ó � ® Ô õ öKÔ � ® ¨ ~ � |��Ó�¨�÷96F�%8�Ó�Ô'��Ó {J{ ���9Ô]Õn÷96 � Ô ~1� ® ÷5Ó]�0Ó]��g�6F�'��Ó&��Ó õ ¨KÔ'� ~ Ó:8_÷5Ó]�0.�· ¡	� E ��¸N| Í��]Õ�÷/ø ª � ~ Õ�¨�6Fö { Ó�ÔºÓ�¨
{ �6 � � 4 åXÔØÔ]Ó ~ ÷96F�%6FøKÏ ® ~ ¨98�ÓBg ~ Ó�ÔºÓ�¨/�.÷96 � Ô ~1� ® ÷5Ó]�Øû û |9ú øKÔ'��6�¨/÷å.�· ¡	� E ��¸�~ ¨�6 {1{ Ó±¨ 23 � BL@ |õ öKÔ � ® ¨ ~ ���Ó±¨ ~=× Ð ¨Y��Ó	�]Ô � ® ~ Ó	÷ÿ¹]ø × û ü |9ú øKÔ'��6�¨=÷ ö ÷\ø · Ê�Ü�Û ¸ Ó%�mg/6�÷5ÕF�/��Ó { �ËÔºÕGÔ'��6F� ª Ó]� ® �Õ ® �



Ù ½ � ½ áâÂ�¿~ÀPù	áâÂ�¿~ÀdùºáJà�ÃdÃdÆdÁÅÆdà�ÀÇÂ�À Ü ©

· �X8 {�4 õ ö/ö 4 © 4ý¡	¾�¸%4¾» Ó�Ô�g Ó ~ ��Ó]�ºÓ�¨ {ý�6 � � Ô ~1� ® g ~ Ó	÷KÓ]�$ø ×ú×�~ �.÷KÓ]��� ª 6 {J~ Ó]�$øK¨98È÷5Ó]��ÏÒÓ±Ô]Õ�¨96P¨K¹ |6Fø5Ôö�Ó]ø"�ÅÓ]6Fø5Ï\÷ ~ Ó õ ¨5¹:6 ® { ���/G � BL�	� o 0IHcM � � ÷KÓ]� ~ ¨�÷KÓ]���0Õ {1{J~ Ô ~ Õ�¨�8�Ó%�Y�]Õ ê Ó�¨5Ó�¨ ç ø ª { Ó�Õ�¨5Ó�¨/�\÷KÓ�¨KNM:OQPFRTSURcPVOXW�YZSUM:PV[9��Ó ~ ¨KÓ+¹	øKÔ��6	�Å¹ {1~J� ® Ó5À'6 � Ó%��ÅÓÌ· õ ö/ö 4 © 4 E>E ¸ ÷KÓ�Ô µ Ó]�%8 { Ó ~1� ® ÔÒ¹�g ~ Ô � ® Ó�¨��F�j�
øK¨=÷�û[éäû[é |ì» 6	�ÅÓ�¨ ~1{J{ ø ×�~ ¨ ~ Ó	�]Ó±¨ 4

EVeto −Abschnitt
0 1 2 3 4 5 6 7

<
N

R
e

s
E

r.
>

P
b

P
b

/<
N

R
e

s
E

r.
>

p
p

0

100

200

300

400

500

õ ö/ö ~1{ ÷/ø5¨98õ© 4 E ¡	Ô ÏóÓ�ÔºÕ�¨96�¨5¹:6FøKÔ$ö�Ó	ø"��ÓÑ���É���	�
5����Ö	ÓÃå��]Ó ~ 8P¨ ~ ÔXÏ �ø/�µ÷C6�Ô,.�· ¡	� E ��¸N|�Ó Ó�ÔºÕ�¨ ~ ¨�û[éþû5éý�
~l× µ Ó]� ® �6 { ��¨ ~ ÔX¹]ø�÷KÓ × 6FøKÔ�6 {1{ Ó±¨[�F� |ì» 6	�ÅÓ�¨«Ó]� |
×�~ ���Ó { �ÅÓ�¨Ø¬ÚÓ	�N� 4

EVeto −Abschnitt
0 1 2 3 4 5 6 7

<
N

R
e

s
E

r.
>

/<
N

g
e

tr
. 
N

u
k
l.

>

0

0.005

0.01

0.015

0.02

0.025

0.03

PbPb

pp

õ ö/ö ~1{ ÷=øK¨98 © 4 E>E Ô »¯~ Ó ÏÒÓ±Ô]Õ�¨C6�¨K¹:6jøKÔö�Ó]ø |
�ÅÓ ~l× µ Ó]� ® �6 { ��¨ ~ Ôô¹]ø/� õ ¨K¹=6 ® { ���]G � BL�	� o 0IHcM � �÷5Ó]� ~ ¨ ÷KÓ]�\��Õ {J{1~ Ô ~ ÕP¨	8�Ó%�Y�]Õ ê Ó�¨KÓ±¨ ç ø ª { Ó�Õ |¨5Ó�¨/�56FøKÏe8�Ó&���%6>8�Ó�¨f6 { ÔÂÀRøK¨ ª � ~ Õ�¨¹÷5Ó�Ô ú Ó�¨Y�Y��6 |
{1~ � �6	�ÅÔ�6FöKÔ � ® ¨ ~ ��ÅÓ�Ô 4

EVeto −Abschnitt
0 1 2 3 4 5 6 7

<
N

R
e

s
E

r.
>

/<
π>

0

0.002

0.004

0.006

0.008

0.01

0.012

0.014

PbPb

pp

õ ö/ö ~1{ ÷/ø5¨980© 4 E ¾FÔX» 6F��8�Ó±ÔN�ÅÓ {1{ � ~ Ô'�Ã÷ ~ Ó¾.�· ¡ä� E ��¸'|
õ øKÔö�Ó]ø"�ÅÓ ~ ¨�û5éþû[é |c» 6	��Ó±¨JÔ ª 6 {J~ Ó]�'�Ø¹]ø=� Í ~ ÕP¨ |× ø { � ~ � {J~ ¹ ~ ���6	�0·c�nl � ¸ÿ�{J~ ¨ ª Ô ~ Ô'��÷KÓ	��Ó�¨Y��Ô$�/�]Ó � ® Ó�¨ |÷KÓî¬�Ó]�N� ~ ¨��F� |ì» 6ä��Ó�¨ýÓ ~ ¨98PÓ�¹�Ó ~J� ® ¨KÓ%� 4

EVeto −Abschnitt
0 1 2 3 4 5 6 7

(<
N

R
e

s
E

r.
>

/<
π

>
) P

b
P

b
/(

<
N

R
e

s
E

r.
>

/<
π

>
) p

p

0

0.5

1

1.5

2

2.5

3

õ ö/ö ~1{ ÷=øK¨98 © 4 E � Ô » 6�Ô �D.�· ¡	� E ��¸ �`_ �nl � |µ Ó	� ® �6 { �Å¨ ~ Ô ~ ¨ û5éþû[é |ì» 6	�ÅÓ�¨ Ô ª 6 {1~ Ó]�N� ¹	ø ×
Ó±¨Y��Ô�=�]Ó � ® Ó�¨/÷KÓ±¨ µ Ó	� ® �6 { �Å¨ ~ Ô ~ ¨ �j� |ì» 6	�ÅÓ�¨
~ ÔN�p6jøKÏe8�Ó%�Y��6>8PÓ�¨q6 { Ô¹À\ø5¨ ª � ~ Õ�¨ ÷KÓ�Ô ú Ó�¨Y�Y��6 |
{1~ ���6	�ÅÔ�6FöKÔ � ® ¨ ~ ��ÅÓ�Ô 4



Ü�Û áM©/Ø'ÆDÄ�Â�Ã�Ù ½ Ú>Â�ÁÅà�ÀP©5ÀPÛ»Ø'¿~à;ÜPdÝjÄÅÆdà�ÀôÆdÀ¹«�Â�¿~ÁYßªàÇÆdÂ�Ü'Â�À'Â�À%áâà�ÃdÃdÆDÁ�ÆDà�À'ÁÅÁYájÁ�ÄÅÂ�âõÂ�À

ú ø/�0¨ �6 ® Ó]�ºÓ�¨ � Ó { Ó]ø � ® ��ø5¨98�÷KÓ]�0Ó	�kg �6 ® ¨Y�ÅÓ�¨Íå�� ® �Õ ® øK¨98_÷5Ó]�[ÏÒÓ±Ô]Õ�¨96P¨K¹]�/�ºÕ ÷=ø ª � ~ Õ�¨ ~ ¨
÷KÓ�¨��0Ó]�º¨ | �0Ó	�]¨ |c» 6	��Ó±¨¯Ô]Ó ~5×�~ � õ ö=ö 4 © 4 E ¾ ÷96�Ô µ Ó	� ® �6 { �Å¨ ~ Ô×÷KÓ]�Ç.�· ¡	� E ��¸N|�Ó ø { � ~ � {J~ ¹ ~ ���6ä�î¹]ø=�Í ~ Õ�¨ × ø { � ~ � {J~ ¹ ~ ���6ä��8�Ó:8PÓ]ö�Ó�¨/��g��6 ® �]Ó±¨/÷ ~ ¨ õ ö/ö 4 © 4 E � g ~ Ó]÷5Ó]�ø × ÷C6�Ô » Õj�/��Ó { �KÓ]� ® �6 { ��¨ ~ Ô·c�D.�· ¡	� E ��¸ �`_ �nl � ¸ o � o � _ ·]�D.�· ¡ä� E ��¸ �`_ �nl � ¸ ?A? ÷96F�%8�Ó�Ô'��Ó {1{ � ~ ÔN� 4Ò»¯~ Ó�ÔºÓ�Ô » ÕF�/��Ó { �ÖÓ	� ® �6 { ��¨ ~ ÔÒÓ]� |�]Ó � ® ¨KÓ%�GÔ ~1� ® Ö	ÓË¨96 � ® ú Ó±¨��Y��6 {1~ � �6	�ÅÔ�6FöKÔ � ® ¨ ~ �� ×�~ �y¬ÚÓ	�N��Ó±¨È�ÖÕ�¨~E º E � E º © ~ ¨ÿÓ%�mg/6�÷5ÕF�/��Ó { �Ô]Õ ® Õ � ® g ~ Ó¯÷KÓ	�L6�¨96 { Õ>8�Ó�¬�Ó]�'�56FøKÔ�÷5Ó]� õ ¨C6 { ñ�ÔºÓ[÷5Ó�Ô ö ÷\ø · ÊPÜ�Û ¸N|�Ó Ó�ÔºÕ�¨KÔ 4 ´R¨Â÷5Ó�¨Åö�Ó ~ ÷5Ó�¨¹�Ó�¨Y�Y��6 { ÔN�ÅÓ�¨ õ öKÔ � ® ¨ ~ �$��Ó�¨ù·D©[øK¨/÷ Û ¸ Ô � ® Ó ~ ¨Y�¥÷ ~ Óó.�· ¡ä� E ��¸'| Í��]Õ�÷/ø ª � ~ Õ�¨ ~l× µ Ó]�%8 { Ó ~J� ® ¹]ø ×
���]Ó±¨/÷ ×M�6 � ~ 8 ~ ¨Â÷KÓ�¨ » 6	�ÅÓ�¨>Ó	� ª Ó�¨K¨�ö96F�ºÓ�¨ õ ¨KÔ'� ~ Ó:8ØÓ%�mg/6�ÔÃøK¨Y�ÅÓ]�]Ô � ® �6	�Å¹%��¹]ødg Ó]�$÷KÓ�¨ 4Ò»¯~ Ó�ÔºÓ
õ ö}gËÓ ~J� ® øK¨C8 {J~ Ó:8ä�ÈÖ	Ó]÷KÕ � ® ~ ¨5¨KÓ]� ® 6 { ö�÷5Ó]�«ÔN�}6	� ~ ÔN� ~ Ô � ® Ó�¨�À�Ó ® { Ó]�Áø5¨/÷ ~ Ô'� ª Õ�¨KÔ ~ Ô'��Ó±¨�� ×�~ �Ó ~ ¨KÓ]�i�/ø/ö {1~ ¹ ~ Ó	�N�ÅÓ�¨ùÐ ¨Y�ÅÓ]�]Ô$ø � ® øK¨98Â÷KÓ	� .�· ¡	� E ��¸'| Í��]Õ�÷/ø ª � ~ Õ�¨è¨�ø/� ~=× ¹�Ó±¨Y����6 { Ô'��Ó�¨�û5éþû[é |
ú Ó�¨Y���%6 {J~ � �6ä��Ô�6jöKÔ � ® ¨ ~ �$�è· � ÀR� ~1� Ü�Ê £=¸%4
¬ ~ �÷HÔ � ® {1~ Ó � {1~J� ® g ~ Ó ~ ¨ õ ö/ö 4 © 4 E�©Mø5¨/÷ õ ö/ö 4 © 4 E Û ÷96PÔ µ Ó	� ® �6 { ��¨ ~ Ô>�D.�· ¡ä� E ��¸ �`_ �nl �Ô]Õ`g ~ Óv÷96�Ô µ Ó	� ® �6 { �Å¨ ~ ÔP÷ ~ Ó�Ô]Ó±Ô�¬ÚÓ	�N�ÅÓ�Ô ~ ¨Áû[éþû5é | �0Õ {1{1~ Ô ~ Õ�¨5Ó�¨ë¹	øÈ÷KÓ × Ó±¨��ÅÔ�/�ºÓ � ® Ó±¨/÷KÓ±¨�j�øKÕ |

� ~ Ó�¨Y��Ó±¨ ~ ¨��j� |ì» 6	�ÅÓ�¨ ×�~ � ¶\· ·¼� ¸'| 6Fö ® �6�¨98 ~ 8�Ó±¨�ÏóÓ�Ô]ÕP¨96�¨K¹=6FøKÔö�Ó]øª��Ó�¨ ~ ¨��F� | �0Õ {1{J~ Ô ~ Õ�¨KÓ±¨�8�Ó |
ö ~J{ ÷KÓ&���¯ÔºÕ ~ Ô'��g ~ Ó	÷KÓ]�$ø × Ó ~ ¨ { Ó ~J� ® ��8F� �Õ � Ó]�ºÓ]�G¬�Ó]�'��÷KÓ	�Âå�� ® �Õ ® øK¨98�÷KÓ	�Â�KÓ { ��Ô%6 × ª Ó ~ �ÅÔ |
�/�]Õ�÷/ø ª � ~ Õ�¨��ÖÕP¨��_Ö	Óÿ¨96 � ® 23 � BL@ | õ öKÔ � ® ¨ ~ �$�Á�çÓ%�mg/6 ¡	º Ü ö ~ Ô�E º Ü ¹]ø ª Õ�¨KÔN�}6	� ~ Ó]�ºÓ�¨�·DÏ �ø/�÷KÓ�¨Ñ¹±Ó�¨Y���%6 { ÔN��Ó±¨ õ ö5Ô � ® ¨ ~ ��>Ô ~ Ó ® Ó�6Fø � ® ÷ ~ Ó�ÏÒÓ±Ôø { ��6ä��Ó ~ ¨ � ÀR� ~ Ó Ü�Ü £l¸�4â» ø/� � ® ÷ ~ Ó ~ ¨M�F� |��Õ {J{1~ Ô ~ ÕP¨KÓ�¨;Ó]ö�Ó�¨5Ïe6 {J{ Ô ×�~ � ¶\· ·¼� ¸ 6�¨KÔN�ÅÓ ~ 8�Ó�¨=÷KÓ«.�· ¡	� E ��¸N| Í��]Õ�÷/ø ª � ~ Õ�¨ ~ ÔN��÷KÓ	� ~l× õ ¨5Ô�6	�Å¹
~ ¨ õ ö=ö 4 © 4 E � ¹]ø;Ó]� ª Ó±¨K¨KÓ�¨=÷KÓ õ ¨KÔN� ~ Ó=8Mö�Ó ~ ¹�Ó�¨Y�Y��6 { Ó]�ºÓ�¨��ª� �Õ � Ó±¨ ~=× Ï]6 ® × Ó±¨�÷KÓ]�¯À�Ó ® { Ó	�¹]ø ×�~ ¨/÷KÓ�Ô'� ª Õ × ��Ó±¨KÔ ~ Ó]�'���Vg ~ Ó{6FøKÔ õ ö/ö 4 © 4 E Û Ó]�ºÔ ~1� ® � {J~1� ® ~ ÔN� 4

EVeto −Abschnitt
0 1 2 3 4 5 6 7

<
N

R
e

s
E

r.
>

/<
π

>

0

0.002

0.004

0.006

0.008

0.01

0.012

0.014

PbPb

pp

õ ö/ö ~1{ ÷/øK¨98 © 4 EP© Ô ¬ ~ Ó	÷KÓ]�%8�Ó:8PÓ]ö�Ó�¨ ~ ÔN�T÷96�Ô
�D.�· ¡	� E ��¸ ��_ �nl � |�µ Ó]� ® �6 { ��¨ ~ Ô ~ ¨ û[éþû5é |ì» 6ä��Ó�¨
6�¨96 { Õ>8 õ ö/ö 4 © 4 E ¾Fÿ ÷96j�øK¨Y��Ó	�Æ÷ ~ Ó { 6jø"�Ç÷5Ó ×
¶\·\| ¬�Ó]�'�ë÷5Ó�Ô Ï �ø ® �]Ó±¨/÷KÓ±¨ Í��]Õ	�ÅÕ�¨KÔ ~ ¨ �F� |
��Õ {J{1~ Ô ~ ÕP¨KÓ�¨�Ó�¨Y�ÅÔ�/�ºÓ � ® Ó±¨/÷KÓ�¨ ¬ÚÓ	�N��ÓõÏ9�ø/��÷KÓ±¨
ª ÕF�$�]Ó�Ô$��ÕP¨/÷ ~ Ó]�]Ó±¨/÷KÓ±¨ ú Ó�¨Y���%6 {J~ ���6ä��Ô�6jöKÔ � ® ¨ ~ �$� 4

EVeto −Abschnitt
0 1 2 3 4 5 6 7(<

N
R

e
s

E
r.

>
/<

π
>

) P
b

P
b
/(

<
N

R
e

s
E

r.
>

/<
π

>
) p

p

0

0.5

1

1.5

2

2.5

3

3.5

õ ö=ö ~J{ ÷/øK¨C8 © 4 E Û Ô » 6�Ô » ÕF�/��Ó { �ÖÓ]� ® �6 { ��¨ ~ Ô.�· ¡ä� E ��¸ ����Í ~ ÕP¨ × ø { � ~ � {1~ ¹ ~ � �6	� ~ ¨Áû[éþû5éý�«¹	øi�F� |
» 6	�ÅÓ�¨!6P¨96 { Õ>8 õ ö/ö 4 © 4 E � ~ Ô'��g ~ Ó]÷KÓ	��8�Ó=8�Ó]ö�Ó�¨
×�~ � ® ~ Ó	� ¶\· ·¼� ¸N| 6jö ® �6�¨98 ~ 8�Ó±¨J¬�Ó]�N�ÅÓ�¨�ö�Ó ~ ÷5Ó�¨
�F� |c» 6	��Ó±¨ 4



Ù ½ � ½ áâÂ�¿~ÀPù	áâÂ�¿~ÀdùºáJà�ÃdÃdÆdÁÅÆdà�ÀÇÂ�À Ü�ã

´ × ú øKÔ�6 ×Ì× Ó±¨ ® 6�¨98 ×�~ ��÷ ~ Ó±Ô]Ó±¨ { Ó&��¹%�ÅÓ�¨Íö�Ó ~ ÷KÓ±¨ õ ö/ö ~J{ ÷/øK¨98PÓ�¨ÑÔºÕUg ~ Ó�÷5Ó�¨|6�¨C6 { Õ<8�Ó�¨
��~1{ ÷KÓ]�º¨èÏ��ø=��÷96�Ô ö;÷\ø · Ê�Ü�Û ¸ · õ ö=ö 4 © 4ý¡ ã øK¨=÷ õ ö/ö 4 © 4 ¡ Ê ¸ Ô]Ó ~ Ö	Ó]÷5Õ � ® 6FøKÏ¦÷ ~ Ó1�0Õ × � { Ó%¿ ~ ���6	�Ó ~ ¨KÓ	�Å� ® ñ�Ô ~ ª 6 {1~ Ô � ® Ó±¨ ´R¨��ÅÓ]�$�/�]Ó&��6	� ~ Õ�¨ ® ~ ¨98�Ó�g ~ Ó±Ô]Ó�¨ 4 ¬�Ó:8PÓ�¨ ÷KÓ]� ~ ¨ û5éþû[é | �0Õ {J{1~ Ô ~ Õ�¨KÓ�¨
÷/ø=� � ® 6Fø5Ô5�ÖÓ	�]Ô � ® ~ Ó	÷KÓ�¨KÓ±¨ ¶\· ·¼� ¸'|�µ Ó]�'��Ó ~J{ øK¨98�Ó±¨ ~l× µ Ó	��8 { Ó ~1� ® ¹	ø��F� | ��Õ {J{1~ Ô ~ ÕP¨KÓ�¨ ×��ø � ��ÓÏ �ø/�XÓ ~ ¨KÓ�g Ó ~ ��Ó	��8�Ó ® Ó�¨/÷5Ó¥´R¨Y��Ó]�$�/�]Ó&��6	� ~ ÕP¨Î÷KÓ	� ® ~ Ó	�7�KÕF��8PÓ�ÔN�ÅÓ {1{ �ÅÓ�¨ » 6	��Ó±¨�÷ ~ Ó±Ô]Ó#±�6	�ÅÔ�6 � ® Ó ~l×
ÏN6 ® × Ó�¨�Ó ~ ¨KÓ�Ô Ó Õ ÷KÓ {J{ Ô ~ ¨ � Ó&���%6 � ® �18�Ó±¹�Õ>8�Ó±¨cg Ó]�÷5Ó�¨ 4 å ~ ¨5Ó Ó��Õ>8 {1~1� ®Kª Ó ~ ��ö�Ó�Ô'��Ó ® � ~ ¨Î÷KÓ]�
À'6 { ��øK¨C8�÷KÓ	�/8�Ó × Ó±Ô]ÔºÓ�¨KÓ±¨�ÏóÓ�ÔºÕ�¨96�¨5¹ × ø { � ~ � {1~ ¹ ~ � �6	�ÅÓ�¨ ~ ¨��F� | ÏóÓ:6 ª � ~ ÕP¨KÓ�¨ ×�~ �Á÷KÓ±¨ÎÖ	ÓBg Ó ~1{1~è|8�Ó±¨ ¶\· ·�� ¸N|�µ Ó]�'��Ó ~1{ øK¨98�Ó±¨ ~ ¨Î÷5Ó�¨ ú Ó±¨Y����6 {J~ � �6	�ÅÔ�6Fö5Ô � ® ¨ ~ ��ÅÓ�¨y÷5Ó]��û5éþû[é |ì» 6	�ÅÓ�¨/�¤ø × 6FøKÔ�÷KÓ�¨
Ó Ó±Ô]Ô$øK¨98�Ó±¨ ~ ¨Í�F� | ��Õ {J{1~ Ô ~ ÕP¨KÓ�¨ µ ÕF�%6FøKÔºÔ�6>8�Ó±¨ Ï �ø/���0Ó]�º¨ | �0Ó	�]¨ | �"� �Õ � Óâ¹]ø%Ó	�]¹ ~ Ó { Ó±¨ ·dÔ ~ Ó ® Ó
� õ Ïe6 � �F�j£l¸�4 õ { Ô�g Ó ~ ��Ó]�ºÓ Ó��Õ>8 {J~1� ®Kª Ó ~ � {J~ Ó � Ó�Ó ~ ¨ µ Ó	��8 { Ó ~1� ® ×�~ �GÓ%¿ ~ Ô'� ~ Ó]�ºÓ�¨/÷KÓ±¨ Ó Õ�÷KÓ {1{ Ó±¨ �g ~ Ó;Ó%�mg/6 ×�~ ��÷KÓ±¨ ÷ ~ �KÓ]�]ÔºÓ�¨ ×�~ ª �]Õ�Ô ª ÕF� ~ Ô � ® Ó�¨ � Ó�Ô � ® �]Ó ~ ö/øK¨C8�Ó�¨ · � ¬ÚÓ	�]¨ Ê�Ü �9¬�Ó]�º¨ Ü ¾ �
�KÕj��8 Ü ©j����Ó ~ 8 Ü�ã £l¸ g Ó ~ ��Ó	�]Ó[å ~ ¨KÔ ~J� ® �ë¹]ø/� ~ ÔN�c6 {1{ Ó	�÷ ~ ¨98�ÔN6FøKÏF�5�$øK¨/÷n÷KÓ�Ô ® ~ Ó]�ºÏ �ø/�7¨KÕ	�mg Ó�¨ |
÷ ~ 8�Ó±¨ õ øKÏ�g/6�¨/÷KÓ±Ô,¨ ~1� ® � � Ó�Ô'��6�¨/÷ª��Ó ~1{ ÷ ~ Ó±Ô]Ó]�×�"��ø/÷ ~ Ó 4 å ~ ¨KÓvå��%8 �6�¨K¹	øK¨98¯÷KÓ	��8�Ó±¹�Ó ~ 8	�ÅÓ�¨ µ Ó	� |8 { Ó ~1� ® Ó0¹Bg ~ Ô � ® Ó�¨n÷KÓ�¨ Ó Ó � gËÓ	�N�ÅÓ�¨ ~ ¨È�F�"�ÅøK¨/÷nû[éäû[é |ì» 6	�ÅÓ�¨Î÷/ø/� � ® µ Ó	��8 { Ó ~1� ® Ó0¹Bg ~ Ô � ® Ó±¨
Ó Õ�÷KÓ {J{ �ÖÕF� ® Ó]�ºÔ�6>8PÓ�¨ÈøK¨=÷[÷5Ó ×ÑÓ Ó � g Ó]�N� ~ ¨[û5éþû[é | �0Õ {J{1~ Ô ~ Õ�¨KÓ�¨ ~ ÔN�¦Ö	Ó]÷5Õ � ® gn�øK¨KÔ � ® Ó�¨KÔ�gËÓ	�N� 4
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õ { Ô õ öKÔ � ® { ø � ÔºÕ {J{ 6�¨�÷ ~ Ó�ÔºÓ]���"��Ó {J{ ÓJ¨�øK¨ñ¨KÕ � ® Ó ~ ¨�Ï��Ó±Ôø × �Ón÷KÓ]� ~ ¨Ò÷ ~ Ó�ÔºÓ]���"��ø/÷ ~ Ó
øK¨Y�ÅÓ]�]Ô$ø � ® ��Ó±¨�À\�%6>8�Ó±ÔN��Ó {J{ øK¨98PÓ�¨_ø5¨/÷M÷5Ó]��÷96Fö�Ó ~ Ó	�]¹ ~ Ó { ��Ó±¨_ÏóÓ�Ô$ø { �}6	��Ó{8�Ó=8�Ó]ö�Ó�¨�gËÓ	�÷KÓ±¨ 4

» 6�Ô ú¦~ Ó { ÷KÓ	� õ ö ® 6�¨/÷ { øK¨98�g/6F�5÷ ~ Ó � Ó { Ó]ø � ® �YøK¨98�÷KÓ	��ÏóÓ�Ô]ÕP¨96�¨K¹	�/�]Õ�÷/ø ª � ~ Õ�¨ ~ ¨��F�j�
øK¨=÷�û[éþû5é | ��Õ {J{1~ Ô ~ ÕP¨KÓ�¨ Ô]Õ`g ~ ÓÂ÷KÓ]� µ Ó	��8 { Ó ~1� ® ÷KÓ]�ÁÏóÓ�ÔºÕ�¨96�¨5¹]�/�ºÕ ÷/ø ª � ~ ÕP¨ ~ ¨�÷KÓ�¨�ö�Ó ~ ÷KÓ�¨�0Õ {1{J~ Ô ~ Õ�¨KÔºÔNñ�ÔN�ÅÓ × Ó�¨=�Qg Ó {1� ® Ó]��6Fø � ® ÷ ~Jê Ó]�ºÓ�¨K¹ ~ Ó	�N�#ö�Ó�¹ �øC8 {J~1� ® ÷KÓ�Ô ~ ¨Á÷KÓ	���0Õ {J{1~ Ô ~ Õ�¨«ÔN�}6	�� < ¨ |
÷KÓ±¨/÷KÓ±¨Âå9¨5Ó]��8 ~ Ó	ø × Ô�6	�Å¹�Ó�Ô�÷/ø=� � ® 8�Ó±Ï �ø ® �'��g[ø/�÷5Ó 4 ´R¨KÔ$ö�Ó±Ô]Õ�¨/÷5Ó]�]Ó {1~ Ó � ÷ ~ Ó�Ô õ øKÔºÔ�6>8�Ó±¨ �ø/ö�Ó]�
÷ ~ Ó�å�� ® �Õ ® øK¨98�÷5Ó]�¯Í��ºÕ ÷/ø ª � ~ ÕP¨M�ÖÕ�¨Æ±ÇÓ ~J{1� ® Ó±¨ ×�~ �>ÔºÓ { ��Ô%6 × Ó�¨#�0Õ�¨KÔ'� ~ ��øKÓ±¨��ÅÓ�¨K¶�ø96j� ª Ô ~ ¨�0Ó]�º¨ | �0Ó	�]¨ | �"� �Õ � Ó�¨è¹]ø 4» 6�Ô ° ö Ö	Ó ª �v÷KÓ	�'ÐÒ¨Y��Ó]�ºÔø � ® øK¨C8�g�6j�]Ó�¨ ® ~ Ó]�ö�Ó ~�×�~ �v÷5Ó�¨ Ó Ó�ÔºÕ�¨KÓ�¨ ö ÷\ø · Ê�ÜPÛ ¸ øK¨/÷�.�· ¡	� E ��¸
Ó ~ ¨çû ü |9ú øKÔ'��6�¨/÷ ø5¨/÷åÓ ~ ¨ñû û |9ú ø5ÔN��6P¨/÷ �L6 { Ô]Õ�±'Ó ~1{J� ® Ó�¨ ×�~ �ýÓ ~ ¨KÓ × öK¹Bg 4 ¹Bg Ó ~ Ô]Ó { �ÅÔ�6 × Ó±¨
�0Õ�¨KÔ'� ~ ��øKÓ±¨Y��Ó�¨5¶�øC6F� ª Ô 4

´R¨�÷KÓ±¨äÍ��]Õ	�ÅÕ�¨ | Í��ºÕ	��Õ�¨ | �0Õ {1{J~ Ô ~ Õ�¨KÓ±¨ ö�Ó ~ ÷KÓ]�i�KÍ�� | åX¨KÓ	��8 ~ Ói�ÖÕP¨ ð � É ¡ ã º E���Ó µ {J~ Ó �Ô ~J� ® Ö	ÓBg Ó ~1{ Ô

� ÷5Ó]�f��Õ	�}6 { Ó]� ~ ¨ ª { øKÔ ~ �KÓó¬ ~ � ª øK¨98PÔ]¶�øKÓ]�ºÔ � ® ¨ ~ �$��÷KÓ]��ÏóÓ�ÔºÕ�¨96�¨K¹±Ó�¨/�

Ü�Ü
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� ÷ ~ ÓÃ�Y��6�¨5ÔN�ÖÓ	�]Ô%6 { Ó µ Ó]�'��Ó ~1{ øK¨98F�
� ÷ ~ Ó { Õ�¨98 ~ �Yø/÷ ~ ¨96 { Ó µ Ó	�N��Ó ~J{ øK¨98ÌÔ]Õ`g ~ Ó
� ÷ ~ Ó õ ö ® �6�¨98 ~ 8 ª Ó ~ �#÷5Ó]�fÏóÓ�ÔºÕ�¨96�¨K¹	�/�]Õ�÷/ø ª � ~ Õ�¨¥�KÕ × åX¨KÓ	��8 ~ Ó]ø × Ô%6	��¹ ~ ¨Á÷KÓ	���0Õ {J{1~ Ô ~ Õ�¨

ö�Ó±ÔN� ~l×Ø× Ó�¨ 4
» Ó]�5�ÅÕ	��6 { Ó]� ~ ¨ ª { øKÔ ~ �KÓý¬ ~ � ª øK¨C8�Ô]¶�øKÓ	�]Ô � ® ¨ ~ �$� {1~ Ó=8	��÷KÓ × ¹]øKÏÙÕ { 8�ÓùÏ �ø/��÷96�Ô ö ÷\ø · ÊPÜ�Û ¸ ö�Ó ~IKBL@CB �	M
5�� É ¡]º © ��ÊÇ�»º E ¾X× ö=�Cg/6�Ô7¹]øèÓ ~ ¨KÓ	�iÏóÓ�ÔºÕ�¨96�¨K¹=6FøKÔ$ö�Ó	ø"��ÓÃ�ÖÕ�¨Ñ���É���	�
5���� É �»º¼� ©>E ÊÒ�Fº1�F� Ê
Ó Ó�ÔºÕ�¨KÓ�¨ �/�]Õ�å��]Ó ~ 8P¨ ~ Ô ª Õj��]Ó±Ô��Õ�¨/÷ ~ Ó]�'���ÁøK¨=÷ Ï �ø/�Â÷C6�Ôÿ.�· ¡	� E ��¸ ö�Ó ~ IKBL@CB �	M
5�� É �»º �F� Ü Ê
�»º1� �F� × ö/��6 { ÔºÕù��� ���	�
5��±� É �»º¼�R¡ ©P© ÊÇ�»º1�j�R¡ © Ó Ó±Ô]Õ�¨KÓ±¨_�/�ºÕÎå��ºÓ ~ 8�¨ ~ Ô 4

´R¨M÷KÓ�¨�û[éþû5é |c» 6	��Ó±¨ ª Õ�¨K¨Y��ÓÈ÷=ø/� � ® Ó ~ ¨5Ó�¨ ×�~ ���Ó { Ôi÷KÓ]� 2�3 � BL@ | åX¨KÓ	��8 ~ Ó ª Õ�¨Y���]Õ {J{1~ Ó	�N�ÅÓ�¨�5�%6F÷�÷KÓ	� ú Ó±¨��Y��6 {1~ ���6	�.÷KÓ�Ô��"��Õ � Ó�Ô�÷ ~ ÓÒÍ��]Õ�÷/ø ª � ~ Õ�¨y÷ ~ Ó�ÔºÓ]��ö�Ó ~ ÷KÓ±¨y±ÇÓ ~J{1� ® Ó±¨ ~ ¨�Ô'ñ�ÔN��Ó × 6	� ~}|Ô � ® Ó	��¬ÚÓ ~ ÔºÓ ~ ¨ õ ö ® �6�¨98 ~ 8 ª Ó ~ �f�ÖÕ�¨�÷KÓ]���5�Y�Õ � Ó�÷KÓ�Ô���Õ {J{1~ Ô ~ ÕP¨KÔ]Ô'ñ�Ô'��Ó × Ó±Ô�ö�Ó±ÔN� ~l×Ø× ��g Ó]�$÷KÓ�¨ 4
å9ÔóÓ]�%8>6FöýÔ ~1� ®â® ~ Ó	�ö�Ó ~

� Ï �ø/��÷96�Ô ö ÷\ø · Ê�Ü�Û ¸Ó ~ ¨ õ ¨KÔN� ~ Ó=8_÷KÓ	��ÏÒÓ±Ô]Õ�¨96P¨K¹]�/�ºÕ ÷=ø ª � ~ Õ�¨n�KÕ�¨�E º E^6FøKÏ ¡ E º Ê Ó Ó�ÔºÕ�¨KÓ�¨��/�]ÕÅå��]Ó ~ 8�¨ ~ Ô$�Ô]Õ`g ~ Ó
� Ï �ø/��÷96�Ô7.�· ¡ä� E ��¸Ó ~ ¨KÓ.å�� ® �Õ ® øK¨98È÷5Ó]��ÏÒÓ±Ô]Õ�¨96P¨K¹]�/�ºÕ ÷=ø ª � ~ Õ�¨5�ÖÕP¨ ¡]º Ed6FøKÏ ã º¼¾�Ó Ó±Ô]Õ�¨KÓ±¨y�/�ºÕ�å��]Ó ~ 8�¨ ~ Ô 4

ú ø/÷5Ó × ª Õ�¨K¨Y��Ó�÷/ø=� � ® ÷KÓ�¨ µ Ó]�%8 { Ó ~1� ® ÷KÓ	� ~ ¨��F�j�MøK¨/÷Mû5éþû[é | �0Õ {1{J~ Ô ~ Õ�¨KÓ±¨ Ó	�]¹ ~ Ó { �ÅÓ�¨
ÏÒÓ±Ôø { ��6	�ÅÓ5÷ ~ Ó�Ó]� ® �Õ ® ��Ó�Í��]Õ�÷/ø ª � ~ Õ�¨��KÕ�¨_±'Ó ~1{1� ® Ó�¨ ×�~ �GÔ]Ó { ��Ô%6 × Ó�¨b�0Õ�¨5ÔN� ~ ��ø5Ó�¨Y��Ó±¨K¶�ø96F� ª ÔÔN��ø=÷ ~ Ó	�N�{g Ó]�÷5Ó�¨ 4è»¯~ Ó±Ô�g[ø/�÷5Ó�6jø � ® ö�Ó ~ 8 { Ó ~J� ® Ó × åX¨KÓ]�%8 ~ Ó	ø × Ô�6	�Å¹ ~ ¨�÷KÓ�¨�ö�Ó ~ ÷KÓ�¨D�0Õ {è|
{J~ Ô ~ Õ�¨KÔºÔNñ�ÔN�ÅÓ × Ó�¨�øK¨Y��Ó	�]Ôø � ® � 4 õ { Ô.ÏóÓ�Ô$ø { ��6	� { �6 � �ëÔ ~J� ® Ó ~ ¨5ÓÈå�� ® �Õ ® øK¨C8y÷KÓ�Ô µ Ó]� ® �6 { ��¨ ~ Ô]ÔºÓ�Ô
÷KÓ]��ÏóÓ�ÔºÕ�¨96�¨5¹%�è¹]ø=�¾Í ~ Õ�¨ × ø { � ~ � {1~ ¹ ~ � �6	� ~ ¨Åû[éþû5éý� ~l×�µ Ó	��8 { Ó ~1� ® ¹]øÈ�F� |ì» 6	�ÅÓ�¨�ÏÙÓ±ÔN� ® 6 { ��Ó�¨ 4

� ´ × À'6 {1{ Ó¯÷KÓ±Ô ö;÷\ø · Ê�Ü�Û ¸ �jÓ ~ ¨KÓ × û ü |�ú øKÔN�}6�¨/÷
ø × ÷KÓ±¨MÀ'6 ª �ÅÕF�×�ÖÕ�¨JÓ%�mg/6 � ö;÷\ø · Ê�ÜPÛ ¸ �`_ �nl � o � o � _ � ö;÷\ø · Ê�ÜPÛ ¸ �`_ �nl � ?A? � ¡]º �

� øK¨/÷ ~=× Ày6 {J{ Ó¯÷KÓ�Ôó.�· ¡ä� E ��¸ �jÓ ~ ¨KÓ × û û |9ú ø5ÔN��6P¨/÷
ø × ÷KÓ±¨MÀ'6 ª �ÅÕF�×�ÖÕ�¨JÓ%�mg/6ä·]�D.�· ¡ä� E ��¸ �`_ �nl � ¸ o � o � _ ·]�D.�· ¡	� E ��¸ ��_ �nl � ¸ ?A? � ¡]º Ü � E º Ü 4

å9Ô ~ Ô'�ÿ¹	ø × Ó ~ ¨KÓ�¨�÷KÓ	��À�Ó�Ô'��Ô'��Ó {1{ øK¨98É¬�Ó]�'����÷96 � ×�~ ��¹]ø5¨KÓ ® × Ó±¨/÷KÓ ×�¶\· ÷KÓ±Ô¯Ï �ø ® �ºÓ�¨/÷5Ó�¨Í��ºÕ	��ÕP¨KÔ��6 { ÔºÕ ×�~ �Ë¹]øK¨5Ó ® × Ó�¨=÷KÓ × åX¨KÓ	��8 ~ Ó]ø × Ô%6	��¹ ~ ¨y÷5Ó]���0Õ {1{J~ Ô ~ Õ�¨>Ó ~ ¨5Ó¥�"��Ó ~ 8PÓ]�ø5¨98È÷KÓ	�
ÏÒÓ±Ô]Õ�¨96P¨K¹]�/�ºÕ ÷=ø ª � ~ Õ�¨�6Fø � ® ~ ¨��F� | �"� �Õ � Ó�¨�÷5Ó]ø"� {J~1� ® Ô ~1� ® ��ö96j� ~ ÔN� 4Ãú ø × 6�¨/÷KÓ	�]Ó±¨>¹�Ó ~ 8	�.÷KÓ	�
µ Ó]��8 { Ó ~J� ® ÷KÓ]� Ó Ó±Ô]Ôø5¨98�Ó�¨ ~ ¨�÷KÓ±¨Îö�Ó ~ ÷KÓ�¨��0Õ {J{1~ Ô ~ Õ�¨KÔ]Ô'ñ�ÔN��Ó × Ó�¨ÿÔ]Õ`g Õ ® { Õ ® ¨KÓ76 { Ô�6Fø � ® ×�~ �
� Ó]� �ø � ª Ô ~1� ® � ~ 8jøK¨98�÷5Ó�Ô×åX¨KÓ	��8 ~ Ó]ø × Ô%6	��¹±Ó�Ô ~ ¨È÷KÓ]����Õ {J{1~ Ô ~ ÕP¨È÷ ~ Ó�å�� ® �Õ ® øK¨C8¯÷KÓ]�ÇÍ��ºÕ ÷=ø ª � ~ Õ�¨
�ÖÕ�¨M±ÇÓ ~J{1� ® Ó�¨ ×�~ �GÔ]Ó { �ÅÔ�6 × Ó±¨b�0Õ�¨KÔN� ~ �YøKÓ�¨Y�ÅÓ�¨K¶�ø96F� ª Ô ~ ¨_û[éþû5é | �0Õ {1{1~ Ô ~ Õ�¨5Ó�¨ 4



¡	�R¡

ç 6 � ® ÷ ~ Ó�Ô]Ó	� ú ø5Ô�6 ×Ø× Ó�¨KÏe6PÔ]Ôø5¨98�÷KÓ	��ÏÒÓ±Ôø { ��6	�ÅÓJÔºÕ {1{ �ÅÓn÷5Ó]� ��{1~J� ª 6Fø � ® ¨96 � ® �ÖÕj�]¨KÓ8�Ó	� ~1� ® ��Ó%�]gËÓ	�÷KÓ±¨/�7ø × ÷ ~ Ó�gËÓ ~ �ÅÓ]�ºÓ�¨ Ó �Õ<8 {J~1� ®Kª Ó ~ ��Ó�¨â¹]ønö�Ó { Ó	ø � ® ��Ó�¨ 4
´R¨n÷ ~ Ó�Ô]Ó × ú øKÔ�6 ×Ø× Ó�¨ ® 6�¨98 ~ Ô'�

� Ó ~ ¨5Ó]�]ÔºÓ ~ ��Ôi÷ ~ Ó õ ¨96 { ñ�ÔºÓ7g Ó ~ ��Ó	�]Ó	� » 6	�ÅÓ�¨KÔ �6	��¹±Ó[ø5¨/÷
� 6P¨/÷KÓ]�ºÓ]�ºÔ]Ó ~ ��Ôi÷KÓ]� µ Ó	��8 { Ó ~1� ® ×�~ � ×�~ ª �]Õ�Ô ª ÕF� ~ Ô � ® Ó�¨ Ó Õ�÷KÓ {1{ Ó�¨

¹	øÎ¨KÓ�¨K¨5Ó�¨ 4Ñ» Ó	�GÓ	�]Ô'��Ó>Í�øK¨ ª �ýÔ � ® Ó ~ ¨Y�r8�Ó]ö�Õ	�ÅÓ�¨/� ~ ¨KÔºÕ�ÏÙÓ]�º¨�÷ ~ Ó ~ ¨Í±F6Fö 4���4 E��]Ó=�KÓ ª � ~ Ó	�N��ÓµÈ~ Ó { ¹=6 ® { 6�¨ 6�¨/÷KÓ	�]Ó�¨=� ×M�Õ>8 {1~J� ® Ó�¨�ÐÒ¨Y��Ó]�ºÔø � ® øK¨C8�Ó�¨¹øK¨Y�ÅÓ]��6�¨/÷KÓ	�]Ó × ÷ ~ ÓÅå ~ ¨�ö�Ó�¹ ~ Ó ® ø5¨98g Ó ~ ��Ó	�]Ó]���0Õ {J{1~ Ô ~ Õ�¨KÔ]Ô'ñ�ÔN��Ó × ÓÑÔ]Õ`g ~ ÓÆ÷KÓ	�Åå9¨5Ó]��8 ~ Ó=6Fö ® �6�¨C8 ~ 8 ª Ó ~ �ÎÓ ~ ¨5Ô � ® {1~ Ó � � 4 » Ó]� { Ó%��¹&��Ó
Í�øK¨ ª � ~ ÔN� ×�~ ¨/÷5Ó�ÔN�ÅÓ�¨KÔîÓ	ö�Ó±¨KÔ]Õ ~ ¨Y��Ó	�]Ó�ÔºÔ�6�¨Y�Y�;÷96È÷ ~ Ó��KÕF� {1~ Ó:8�Ó±¨/÷KÓ�¨Âå��%8�Ó]öK¨ ~ ÔºÔ]Ó+¹]ø × Ó ~ ¨5Ó�¨/�
6Fø5Ô�8�Ó ® Ó�¨/÷��KÕ�¨�÷KÓ±¨��F� | �0Õ {J{1~ Ô ~ Õ�¨KÓ�¨=� µ ÕF�%6FøKÔºÔ�6>8�Ó±¨äÏ �ø/�N�0Ó]�]¨ | �0Ó]�º¨ | �"� �Õ � Ó0Ó]� { 6jø/ö�Ó±¨�øK¨/÷¹	ø × 6P¨/÷KÓ]�ºÓ�¨ÑÓ ~ ¨5Ó�ÔÈ÷KÓ&��6 ~1{1{J~ Ó]�'��Ó�¨ µ Ó]��8 { Ó ~J� ® Ô ×�~ �>Ó&¿ ~ Ô'� ~ Ó]�]Ó±¨/÷KÓ±¨ Ó Õ ÷KÓ {J{ Ó�¨ ® 6F��ºÓ�¨/��ø ×Ó ~ ¨KÓ�Ï øK¨/÷ ~ Ó	�N��Ó[´R¨Y��Ó	��/�ºÓ%��6ä� ~ Õ�¨J¹	ø�8PÓ�ÔN�}6	��ÅÓ�¨ 4
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õ öKÔ � ® {1~ Ó � Ó±¨/÷ÑÔ]Õ {J{ 6Fø5Ôc�[� �øK¨=÷KÓ�¨�÷KÓ]� �Ðiö�Ó	�]Ô ~1� ® � {1~J� ®5ª Ó ~ �nøK¨/÷ µ Õ {1{ Ô'� �6�¨=÷ ~ 8 ª Ó ~ ��¨KÕ � ®
÷ ~ Ó » Ó < ¨ ~ � ~ Õ�¨ÞøK¨=÷ � Ó]�]Ó � ® ¨�øK¨98��ÖÓ]�ºÔ � ® ~ Ó]÷5Ó�¨KÓ	� ª ~ ¨KÓ × 6	� ~ Ô � ® Ó	� µ 6F� ~ 6jö { ÓùÔºÕ`g ~ Ó�÷KÓ	�]Ó�¨
� Ó±¹ ~ Ó ® øK¨98PÓ�¨_ø5¨��ÅÓ]�ºÓ ~ ¨96�¨/÷KÓ	�ÒÓ	�]ÏÙÕ { 8�Ó±¨ 4 å�ö�Ó±¨KÔ]ÕØÔ]Õ {J{ 6jøKÏ7÷ ~ Ó ~ ¨Å÷ ~ Ó�Ô]Ó	� õ ö ® 6P¨/÷ { øK¨98�gËÓ	� |g Ó�¨/÷5Ó%��Ó±¨b�0Õ�¨Y�ÖÓ±¨�� ~ ÕP¨KÓ�¨ ® ~ ¨98PÓBg ~ Ó�Ô]Ó±¨�g Ó]�÷5Ó�¨ 4
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¯ U ¯ P °²± ����³�¨s³ ´�µ��¨s� ¶·´�¨s �¨sµj©`¸ ´�´�¦�¨s�

¹ U ¯ P ¹»º ± ®���³�¨s´ µ��¨sµ �¨s³�³�³ �¨s����® ´j©`¨s�
¹ P ¯ U ¹ º ± ®���³�¨s´ µ��¨sµ �¨s¸�¸�¸ �¨s���¦�� ´���¨s¦
¹ P ¯ U ¹ º ±¼ ´j©`¸�¦�¨ © ´��� �¨ ©`���
¹»U�¹ P ½ ´��´���¨ © ©`¨ ©`¸ �¨ ©`��´ �¨s�¦�³�¦ µ�¨sµ
¹ U ¹ P ¾ ¼ ´�¦��j©`¨s® ´�®�µ�¨ © �¨sj©`³ �¨s�³�®j© ´j©`¨s¦

¿ P ¯ U À ± ´�¦�¸�¸�¨s³ ´�´���¨s� Á§�¨s��� �¨s¦�´�¦ ©�©`¨s

¿ P ¹ÂU Ã º ´�µ�´���¨sµ ´�µ�¨s³ �¨ ©`µ �¨s������³ ¦�¨s´

¯ U ¯ P ¯ ± Ä µj©`��¨sµ ´�¨s´�® �¨s¦�¸ �¨s¸�³�³ ��³�¨s´
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@�@ T�:�; +<������+������ 	�=?> P T�@�@BA ����$C8 T�@�@�; T 8 T ±± 8 ±±± D �@�@ T ±± +<������+������ 	�=?> P T�@�@�; ����$C8 ¼ ±±± E�F± 8 ±±± �������
@�@ F± +<������+������ GH 	�=?> P T�@�@�; ����$C8 ¼ ±±± ¼ : ± 8 ±±± �������
@�@ F± +<������+������ GH 	�=?> P T�@�@�@ ����$C8 ¼ ±±± T E± 8 ±±± �������
@�@ T�:�; +<������+������ 	�=?> P T�@�@�@ ����$C8 ¼ ±±± T 8 ¼ ±± 8 ±±± �������I @ F± +<������+������ GH 	�=?> P T�@�@�@ ����$C8 ¼ ±±± E : ± 8 ±±± �������
@ 	KJ T�:�; 	�=?> P T�@�@BA ����$C8 T�@�@�; E± 8 ±±± �������
@ 	KJ T�:�; 	�=?> P T�@�@�@ ����$C8 ¼ ±±± T 8 L ±± 8 ±±± �������
@ a!M T�:�; 	�=?> P T�@�@BA ����$C8 T�@�@�; E± 8 ±±± �������
N 	KJ T�:�; 	�=?> P T�@�@BA ����$C8 T�@�@�; E± 8 ±±± �������
N 	KJ T�:�; 	�=?> P T�@�@�@ ����$C8 ¼ ±±± T�A ± 8 ±±± �������
N a#M T�:�; 	�=?> P T�@�@BA ����$C8 T�@�@�; E± 8 ±±± �������
	KJI	KJ T�:�; +<������+������ 	�=?> P T�@�@ E ����$C8 T�@�@�@ ¼ : ± 8 ±±± D �	KJI	KJ T�:�; .����/
����ÿ 	�=?> P T�@�@ E ����$C8 ¼ ±±± F±± 8 ±±± �������	KJI	KJ T�:�; +<������+������ 	�=O>P� T�@�@ E ���Q%²þ���RS8 ¼ : ± 8 ±±± �������	KJI	KJ T�:�; .����/
����ÿ 	�=O>P� T�@�@ E ���Q%²þ���RS8 F±± 8 ±±± �������ÒVÒ T�:�; .����/
����ÿ 	�=?> P T�@�@�; ���Q%²þ���RS8 F± 8 ±±± �������Ó&T Ó&T T�:�; .����/
����ÿ 	�=?> P T�@�@�; ���Q%²þ���RS8 L ± 8 ±±± �������	KJI	KJ F± .����/
����ÿ GH 	�=O>P� T�@�@�@ ����$C8 ¼ ±±± E± 8 ±±± �������
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