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j:`$T0_WO�`SUQJN��l�J3IfXY[]LNJ3I+UQaKUQTNO�PS[]`SopU�T$XYU:LWU XKJDLN[b`S[�o [�aY[x¶0PSafPS�N`eU LNU�`��wTNPe¶]U�IfaKJN��OQJ3TNafXKPeXKMW±3U[]LNUQo Å�a�U�`$O�J]IY[��QR3T/LWU `eJ3a�Å�XKJ3o�J]a+�;MNU m'J]IKo�[]T¸XYJ0LNJbO�M�[�T;XKJ�OQJ3TNJ0O�UQo�J3a�UQT¥`S[�T�[�XYMWIY[]`eU��\[DCG!J]I U�a X�[]ap±�J]XYIK[]a�IK[���J]TNU�a�U�`wT0_WO�`SUQJ���[�aKPSLWJ�±�aKPen3MNUhaKPSUQTNLNJ?m'MWU�T$XYU�LNUOQJ3T$XY¹ST;MNJ]a UPSTN[]n3J]XY[]�N`SUQa¯U�afXKMNLNPeJ3a��;MNUO�J3TNa XYPFXYMW±]U�T MNTN[�LNPeaKO�PelN`SPeT�[�lN`SUQT�[]opU�T$XYUhU�a X�[]�W`SU�OQPSL�[�O�J3opJU�a^`y[-qs¹eaKPeO\[���MWO�`SU�[]I�C���J3aVlNIfJ3n3IfU�aKJ]a¥[]`eO\[]T��\[]LNJ]a¸X�[]T$XYJhU�T�U�a X�[-LNPSafO�PSlW`SPSTN[�O�J3opJ-U�T�`y[O�PeU�TNOQPy[^U�T�n3UQTNU�IK[]`Â�;¶�[]T PeTNUdcDJ3IK[]�N`eU�opU�T$XYU�MNTNPSLWJ3ax[/`SJ3a [\¶][�TNO�UQaxXYÆQO�TNPeO�J3a ±pXKU�OQTNJ3`SR]n3PSOQJ3aLNU�`eJ3a¸opÆQXYJ0LNJ3a�LWU�o�UQLNPSL�[DC+j:T5MNT5l�[]aY[�LNJ-TNJ-ozMW±¿`eU ·K[]TWJ�aKU¯O�IfU�¹S[�l(J3I�U�·fU�oplN`SJW�(�;MNUXYJ0LNJ3a `SJ]a T;_NOQ`SU�J]axU�IK[]T UQafm'ÆQIKPSOQJ3a�C���[/`e¹STNU�[��NPeafXKR3IKPeO\[VLNU�PeT$¶3U�a XYPen$[]O�PeJ3TNUQa `e`SUQ¶�[]LN[]ax[^O\[]��JU�TpU�`NÅ]oz�NPFXYJ¸LNUb`S[�qs¹SafPSO\[���MNOQ`SU\[�I:n3IY[]OQPy[]a [V`S[]a:aKMWO�U�afPe¶�[]a n3UQTNU�IK[]O�PeJ3TNU�a:LWU�[�O�U�`eU�IK[]LNJ3IfU�aLNUwl�[]I XY¹SOQMN`y[�a ±¯LNU�afPSa XYU�o�[]a LNUwLNUQXKU�O�OQPSR3T�LNU�o¥MNU�a XYIY[�T U�T�`y[V[]OdXYM�[]`ePSL�[�Lp�;MNU�U�a XYU��NU�O �NJTNJ¯aKR]`SJ�U�agm>[]`eaKJN�DaKPeTNJ¯�0MWU^afUVU�TNOQMNU�T$XYIK[p�WPSU�Th[]`eU ·K[]LWJ�LNUV`y[zIKU�[]`SPeL�[]L+�;±$[¯�;MNUVl(J0O�J]agaKJ3T`SJ]agT0_WO�`SUQJ3ab�;MNU/l�J3afU�U�T-m'J3Ifo [zUQafm'Æ�IfPSO�[WC
��MNUQafXKIKJ�O�J]TNJDOQPSopPSUQT;XKJ�afJ3�NIfUz`y[]awlNIfJ3lNPSUQL�[]LNUQa¸opJ3Ifm'J3`eR3n3PeO\[]agLNU/`SJ3a�T;_NO�`eU�J3aQ� []af¹sOQJ��opJ�ozMNO ��[]a�J�XYIY[�a-²>lNIfJ3lNPeU�L�[]LWU�a�U�a XYIfMNOQXKMNIY[]`eU�aQ� ¶DPeL�[]azopU�LWPy[]aQ�sPST�!�MNU�TWO�Py[¿UQTHlNIKJ0O�UQaKJ3a[]a XYIKJ�m'¹SaKPeO�J3aQ�:UQXKO�³�[�MNo�UQT$X�[5LN¹y[�[�LN¹S[�n]IY[]OQPy[]ap[]`bT;MNUQ¶]J	O\[]opl�J�LNUhPST$¶]U�afXKPSn$[�O�PSR]T �;MNUO�J]TNafXKPeXYMD±3Uh`y[5UdcDl(UQIKPeo�UQT;XY[]O�PeR3T�O�J3T�T;_NO�`eU�J3apUdcDR]XKPSO�J]a�� []�;MNU�`e`SJ3a¯�;MNUhl(J]aKU�UQT�X�[�aY[]apLNUlNIfJ]XYJ3TWU�a�§<TNU�MWXKIKJ3TWU�ah²>PeaKJ3aflN¹ST�³VozMD±?LNPeafXKPST$X�[]a/LNU `eJ3a¥T;_NOQ`SUQJ3azU�a X�[]�W`SU�a¥�0MWU�aKU�UQTNO�MWU�TD�XYIK[]TUQT`S[pT�[<XYMNIK[]`SU"�\[WC°j:`�U�a XYMNLNPeJ LNU/U�a XYJ3awT;_NO�`eU�J3a#��[�lNMWU�afXKJ�LNU^o [�TNPeZ�UQafXKJ�T;MNUd¶][�a7UPSTWU�aKl�U�IK[]L�[]aslNIKJ3lWPSU�LN[]LNU�asLNU�`y[�o [�XKU�IfPy[bT0MWO�`SU�[]I���O�MW±]JVO�J3TNJ0O�Peo�PeU�T$XYJwlNMNUQLNUgaKUQI:LNU�UQaKl�Ud�O�PS[]`°IKUQ`SUQ¶�[]TWO�Py[VU�T oz_N`eXKPSlN`eU�a:LNPeaKOQPSlN`ePST�[]a:LWU7`y[�m'¹SafPSO�[V±¯UQT�U�afl(UQO�Py[�`(UQT�`y[^qs¹SafPSO�[��wMNO�`eU\[]IQC

��TN[ LNU¿U�a X�[]a�LWPSaKOQPSlN`ePST�[�a�LNUU�afXKMNLNPeJ	`y[?OQJ3TNafXKPeXKMW±3U�`S[?[]a XYIKJ�m'¹SaKPeO\[�T0MWO�`SU�[]I�CgtW[]��U�opJ3a�;MNU�XYJ0LNJ3a�`eJ3azT;_NO�`eU�J3a�UQafXY[]�N`SUQa¯o Å]az[]`S`SÅLNU�`$��PFXYPeJ¿�;MNU-O�J3TNJ0O�UQo�J]a�U�TH`y[¿T�[<XYMNIK[]`SU"�\[
��[]T�aKPeLNJ�OQIKU�[]LNJ3a�²'±5aKPen3MNUQT?aKPeÆ�TNLWJ3`SJ;³¸UQT?U�` PST$XKU�IKPeJ3I�LNU�`y[]aVU�a XYIfU�`S`S[]a���UQafXKU lNIfJDOQU�aKJ�aKUO�J]TNJDOQU OQJ3T	U�` TNJ3oz�WIKU LWU&%QT;MNO�`eU�J3af¹ST$XYUQaKPea¥U�a XYUQ`y[]I'%�Csj:T `eJ3a^_N`eXKPSopJ3a^[�(NJ3a/U�`xLWU�aKUQJ�LNUO�J]TNJDOQU�Ig`S[¥m'J3IKo�[]O�PeR3T ±�Ud¶3J3`eMNO�PeR3T�U�a XYUQ`y[]IfU�a��°[�aK¹+OQJ3o�J�UQ`�LNU�afU�T$XYIK[�(�[]Ib`eJ3a�O\[�o�PeTNJ3a��;MNUaKPen3MNUQT `SJ3a/T;_NO�`eU�J3azUQT	aKM	af¹ST$XYUQaKPSaz[`SJ�`y[]Ifn3J�LWU�`y[O�[]IfXY[LNU�T0_WO�`SPeLNJ3a)��[]T	lNIfJ�¶]JDO�[]LNJ
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MNT afJ3`y[�l�[]opPSU�T$XKJ�O�[]L�[�¶]U���o�[\±3J3I/U�T$XYIfU `y[�a¥LNPeaKO�PelN`SPeT�[]a�LNU `y[-�7afXKIKJ]m'¹eaKPeO\[h±�`S[qs¹eaKPSO�[
��MWO�`SU�[]I�C

��J3a UQ`SUQo�UQT;XKJ3a o�UQLNPSJ3a:±¯o�Å]a `SPen3U�IfJ3a:aKJ3T�O�IfU\[]LNJ]a l�J3I m'MNaKPeR3T�T;MNOQ`SU�[]I UQT `eJ3a T0_WO�`SUQJ3aLNU¯`y[�a�U�afXKIKUQ`S`y[�a��+l�U�IfJhUQafXKU�lNIfJDOQU�afJhZ�TN[]`SP �\[�[]`:`e`SUQn$[]I¸[�`���PSUQIKIfJ�LNU��NPeLNJh[h�;MNU�m'MNafPSJ3TWU�aLNU�UQ`SU�opU�T$XKJ3ago Å�a�l(UQaY[]LWJ3abaKJ3T-U�TWU�IKn]ÆQXYPeO\[]opU�T$XKU�LNU�a m>[�¶]J3IY[��N`SUQa�C�tDR3`eJ�U�T-U�a XYIfU�`S`S[]a�ozMD±o�[]aKPF¶][�a�afU�[]`SO�[]T ��[]T `y[�a�OQJ3TNLNPeO�PSJ]TNU�a�TNU�OQU�aY[�IKPy[�a�LNU¿lNIfU�afPSR3T�±HXKU�opl(UQIY[�XKMNIY[?lN[]IY[�`y[m'J3Ifo []OQPSR3T�LNU�UQ`SUQo�UQT;XKJ3azo�Å]az[�`S`yÅ-LNUQ`���PeU�IfIKJNC!j:`xlNIfJDOQU�aKJ��;MNU aKPSn]MNU�T	`eJ3a¥T;_NOQ`SU�J]azU�TaKM?aK¹ST$XKU�aKPea ��[�O�Py[-U�`eU�opU�T$XYJ]a¥o�Å]a/l�U�aK[]LNJ3a/lNMNUQLNU�aKUQn3MNPeI^¶�[]IfPSJ3aVO\[�o�PeTNJ3a���l�U�IfJU�` o�Å]aPST$XKU�IKUQaY[]T$XKU¥LNU/U�`S`eJ3agU�a�U�`#O�J3TWJDOQPSLNJpO�J3opJ�� ����"390���NÄK� ±-aKU¥LN[�O�MN[]TNLNJ�U�`�!�M<·fJ LWU/TNUQMD�XYIfJ3TNUQa^UQa�X�[]T5U�`eUQ¶�[]LNJ-�;MNU¯U�`:PeT$XYU�I ¶�[]`SJ�opU�LNPeJ�LNUzXYPeU�opl(J�UQT$XYIKU¯O�[]lWXYMWIY[]aVTNUQMWXYIfR3TNPSO�[]aU�a/ozMW±�PSTDm'U�IKPeJ3IV[]` LNU LWU�aKPeT$XYU�n]IY[]OQPSR3T�¼ C#j:afXKU lNIfJDOQU�afJXYPeU�TNU�`SMNn$[�I^l�J3I^`y[ ��J3TN[LNUp`y[O\[�IfX�[/LNU¸T;_NO�`eU�J3agOQJ3IKIfU�afl(J3TWLNPSUQT;XKU�[¥`eJ3axPeaKR]XKJ3l(J]axozMW±�IKPeO�J3a U�T�TNUQMWXYIfJ3TNUQa�C°�xJ3TWJDOQU�I�`S[]a¶0PSL�[�axopU�LNPS[]a LWU¸LNPSO �WJ3axPeaKR]XKJ3l(J]a UQa�LNU7UQaKl�U�OQPy[]`(PST$XYUQIKÆ�a l�[]IK[/XYIK[�X�[]I LNU¸LWU�aKUQT$XYIY[ (�[]I�`eJ3aopPSafXKU�IfPSJ3a�LWU�`�lNIfJDOQU�aKJ<��I
j:T�U�a XYUbXYIY[���[�·fJ¥LWU�aKOQIKPe�NPSopJ3a��$LWU�opJDLWJ^OQJ3oplN`SUdXYJN�$OQR3o�J^opU�LNPeI:`y[]a:¶0PSL�[�a opU�LNPS[]a LNUT;_NO�`eU�J3a�U¢cDR]XYPeO�J3a�IfPSO�J]a�U�T5TNU�MDXYIKJ]TNU�aQC�j T5`S[�lNIKPeo�UQIY[ l�[�IfXYU�LWU�` XYIK[]��[�·fJ�LWU�aKOQIKPe�NPSIfU�opJ3aU�`so�ÆdXYJ0LNJ�LNU�lNIfJDLNMWO�O�PeR3T�LNU�LNPeO �NJ3a�T;_NOQ`SU�J]a��+UQa�LNU�OQPSI�� O�R3opJ�lNIKJ0LNMNOQPSI¸PeaKR]XKJ3l�J3a�m'MNUQIY[LNU�`y[�UQafXY[]�NPS`ePSL�[�L+C�jscWlW`SPSO�[]IKUQo�J]aVXY[]oz�N¹eU�T�`y[�XYÆ�OQTNPSO�[LNU�`y[�opU�LWPSL�[-LNU�¶0PeL�[]a¥opU�LWPy[]aQCGs[�IY[?UQ`S`SJW�:`SJ3a�T0_WO�`SUQJ3a �;MNU �NU�opJ3a OQIKU�[]LNJN� MNT�[�¶]U�� ��[\±3[]T aKPeLNJ PSLWU�T$XYPFZ�O\[]LWJ3a�� aKUQIYÅ]TPSoplN`S[]T$X�[]LNJ]a�UQT�UQ`sPeT;XKU�IfPSJ3IwLNU�MNT�LNUdXYUQOQXYJ]I�LNUptDPS`ePSOQPSJ¯LNU�lNPeafX�[�a7±LWU�LNJ3�N`eU¥O\[�IY[WC ��T�[¶3U"�¿PSoplN`S[]T$X�[]LNJ]apUQT U�`wLNUQXKU�OdXYJ3I�LNU5tDPe`SPSOQPSJ�UQaKl�U�IY[�o�J3a�aKM LNUQO\[]Peo�PeU�T$XYJ5±3� MWXYPe`SP �\[]TNLWJMNT�[5aKUQIKPeU�LNU-O�J3IfIKU�`S[]O�PeJ3TNUQazXYU�opl�J3IY[]`eU�a�UQapl�J3afPS�N`eU�LNUQXKU�Ifo�PeT�[]I�aKMWa¯¶0PeL�[]a¯o�UQLNPy[�a�C ��[PSoplN`S[]T$X�[]OQPSR3T¿LWU�`eJ3aVPSaKR�XYJ3l�J3a�U�T�U�`:PeT;XKU�IfPSJ3I�LNUQ` LNUQXKU�OQXKJ3I^TNJ�UQa^XY[]IKU�[-m>Å�O�PS`1C�Gs[�IY[-U�`S`eJ

�NUQo�J3asLNU�aK[]IKIfJ3`S`S[]LNJ7MWT�o�ÆdXYJ0LNJ���J]T;XKUd� ��[]IK`eJ¸�;MNUgaKUQIYÅ¸UdcDlN`ePSO�[]LNJ¸UQTpUQ`WO�[]lN¹eXKMN`SJwXYUQIKO�UQIKJLNU�UQafXKU�XYIY[���[�·fJN�<o�PeU�T$XYIK[]as�;MNUxU�T¯U�`D_N`eXKPSopJwO�[]lN¹FXYMN`eJ7lNIfJDOQU�LNUQIKU�opJ3a [7`S[�O�[]IY[]OdXYUQIKP ��[]O�PeR3TLNU¯`SJ]a��hLWUQXYUQOQXKJ3IKUQa/LNU�tDPe`SPeO�PSJ��;MNU ��[]T5aKPeLNJ-MWXYPe`SP ��[]LNJ3a7U�T�U�` U¢cWl�U�IfPSopU�T$XYJhLNU�opU�LNPeL�[LNU/`y[]ab¶0PSL�[]awopU�LNPS[]a�C�j:T¿U�a XYUzO�[]lN¹FXYMN`eJpUQafXKMNLNPy[�IKU�opJ3a�`y[¯IKU�aflNMNUQafX�[�LWU¥`SJ]a�LNUdXYUQOQXYJ]IKU�a�±O\[�IY[]OdXYU�IfP ��[]IKUQo�J3a afM�IKUQaKJ3`eMNO�PeR3T�UQT UQTNU�Ifn3¹y[W�;J3lDXYPSopP ��[]IKUQo�J]a aKMNa ¶3J3`FX�[�·fUQa��;`y[�a OQJ3IKIfPSU�T$XKU�aLNU�m'MNn$[D�NUQXKO]C
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j:`DPeT;XKU�IfÆ�a LNU U�a XYU XKIY[]�N[�·fJ¸aKU O�UQT;XKIY[7UQTz`y[wo�UQLNPSLN[wLNU ¶0PSL�[]a!o�UQLNPy[�a!LNU T;_NO�`eU�J3a!UdcDR]XYP �O�J]axIKPeO�J3a U�T�TWU�MWXKIKJ3TNUQa�CWj `�l�[]afJzlNIfUQ¶0PSJ�[�`�UQafXKMNLNPSJ¥LNU7LNPeO �NJ3a T0_WO�`SUQJ3a�UQaxaKM�lWIKJ0LNMNO�OQPSR3T CjscDPSafXKU�T�LNPFm'U�IfU�T$XYUQa�o�UQO\[]TWPSaKopJ3a �;MNU¸O�J]TNLNMNOQU�Th[¥`y[^O�IfU\[]OQPSR3T�LNU¸T;_NO�`eU�J3axUdcDR]XYPeO�J3a O�J3opJlNMNUQLNU�T aKU�I `y[�Z�aKPeR3T+�$`S[^UQaKl�[]`S[]O�PeR3TpJ/`S[Vm'IK[]n3opU�T$X�[]OQPSR3T C$j:T�U�`°_N`FXYPSopJ�LNU�U�afXKJ3a lNIKJ0O�UQaKJ3aaKU �N[]O�U¸PeTNO�PeLNPSI MNT�T;_NOQ`SU�J¯[zUQTNU�Ifn3¹y[�a�IKUQ`y[�XKPe¶0PSa X�[]a aKJ3�WIKU�MNT��N`S[]TNOQJzU�T-IKUQl(J]aKJN�DLNU��NPeLNJ¯[`y[V¶0PSJ3`eU�TNOQPy[VLNU7`S[/O�J]`SPSafPSR3T¯UQ`(T;_NOQ`SU�J¥lNIKJ�±3UQOQXKPS` lWPSU�IfLNU7lN[]IfXKU7LNU�aKMNa�OQJ3TNa XYPeXKMW±3UQT$XYU�aQ�NlNIfJ��LNMNOQPSÆQTNLNJ3afU¥MNTm'IK[]n3opU�T$XYJpO�J]TMNT�[po [�aY[¯PSTWm'UQIKPSJ]I�[¯`y[¯LNUQ`!lNIfJ�±3U�OdXYPe`ÂC(�xM�[]TNLWJ aKU/`y[]T��\[MNT ��[��VaKJ]�NIKUVMNTh�N`y[�TNO�JN�W`SJ3axm'IK[]n3opU�T$XYJ]ag�0MWU/aK[]`SUQThLWU^`S[�IKU\[�O�O�PeR3T-lNMNUQLNU�T�aKU�IbLNUVozMD±LNPeafXYPeT$X�[VT�[�XYMWIY[]`eU��\[ ²>IfU�`y[�O�PSR]T�O�[]IKn$[3§�o [�aY[$³¢�$l(UQIKJ¥lN[]IY[^lNIKJ0O�UQLNU�Ix[]`(UQafXKMNLNPSJ/LNU7MWT m'IY[]n<�opU�T$XYJbLNUdXYU�Ifo�PeT�[]LNJgUQa�PSTNUd¶DPFX�[]�W`SUslWIKJ0O�U�LWU�I#[g`y[�aKUQl�[]IK[]O�PeR3TVLNU:Æ�a XYU LNU�`$IfU�a XYJbLNU IKUQaKPSLWMNJ3alNIfJDLNMWO�PSLWJ3abU�Th`y[�IKU�[]O�OQPSR3T+C�t0U��N[]O�U^`y[�XKU�T$XYUVUQT;XKJ3TNOQU�a7UQ`�MNaKJpLNU^MNThU�aKl�U�OdXYIfR3o�UdXYIfJ��;MNUTNJ3axl(UQIKopPeX�[^[]PeaK`y[�I `S[/UQaKl�U�O�PeU¸PSafJ]XYR]lNPSO�[^LNUQaKU�[]L�[�LNU�`�IKUQafXKJ�LNU7OQJ3T$X�[]opPST�[�T;XKU�a �0MWU¸aY[]`eU�TLNUV`y[¥m'IK[]n3opU�T$X�[�O�PSR]T+C
G!J3a XYUQIKPSJ]IKopU�T$XYUV[�`y[zPeLNU�T$XKPeZ�O�[]O�PeR3T�LNU�`eJ3a�m'IY[]n]o�UQT;XKJ3ax¶0PSUQTNU�`y[zUdX�[]lN[¯LWU�`y[¥opU�LNPeL�[LNU�`S[]a!¶0PeL�[]asopU�LWPy[]aQC ��[¸lNIfJDLWMNO�OQPSR3TzLWUx`SJ]asPSafR]XYJ]l(J3a!�;MNU�aKUQIYÅ]T¯[�T�[]`SP �\[]LWJ3a���O�J]o�J#�NU�opJ3aopU�TNOQPSJ3T�[�LNJN�WafUVIKU\[�`SP ��[zU�ThMNT�[�IKU�[]O�OQPSR3Th[�U�TWU�IKn]¹y[]agIfU�`y[<XYPe¶0PeafX�[�a�CNG#J3afXKU�IfPSJ3Ifo�UQT;XKU�U�a XYJ3am'IY[�n3o�UQT$XYJ3a!aKJ3T�afU�l�[]IK[]LNJ3asU�T�MNTzUQaKl�U�OdXYIKR]o�UdXYIKJW�3[]`eO\[]T ��[]Tz`S[�aY[�`SPSLN[�LNUQ`WopPSaKopJ�[�¶�[]IKPeJ3aO�PeU�T$XYJ]a LNU ��U�¦�§�M�±¯�;MNUQIKUQo�J3a Peo�lN`S[]T$X�[]If`SJ3a!U�T�U�`°PST$XYUQIKPeJ3I LNUwMNTpLNUQXKU�OQXKJ3I LNU¸t0PS`SPeO�PeJ¸LNUE¸opo�LNU¸U�afl(UQaKJ3IQC �wT�[¥LNU¸`S[]axlN[]IfXKU�a�LNUQ`SPeO\[]L�[�a LNUQ` U¢cWl�U�IfPSopU�T$XYJ¥O�J3TNafPSa XYU¸UQT�m'IKU�TN[]Ix`eJ3aT;_NO�`eU�J3a ��[]a X�[^`y[�U�TNUQIKn3¹S[�·fMWafX�[Vl�[]IK[^�;MNUwaKU�PSoplN`y[�T;XKU�T�UQT U�`°PeT;XKU�IfPSJ3I:LNUQ`°LNUQXKU�OQXKJ3I�C0G![]IY[U�`e`SJ�MWXYPe`SP ��[]opJ3agMNT��N`eJD�;MNU/LNUz�7`eMNopPSTNPeJN��O�MW±]J�U�afl(UQaKJ3I�l�JDLWU�opJ3a�¶�[]IfPy[]IwU�T¿m'MNTWO�PSR]T¿LNU`y[¯U�afl(UQO�PeUzPSafJ]XYR3lWPSO\[��;MNUz�;MNUQIKUQo�J3awm'IKUQT�[]I�C(rbU�O�J]IKLNUQo�J3aw�;MNUz`S[pl�Æ�IfLNPSL�[pLNU¥UQTNU�Ifn3¹y[pLNU`y[�a lN[]IfXK¹SO�MW`y[]a:O�[]IKn$[�L�[]a LNU�l�U�TWLNU7LNUw`y[�O�[]IKn$[VLNUw`y[]a opPSafo []aQ�]l�J3I `SJ�X�[�T;XKJ¥l�[�IY[VT0_WO�`SUQJ3aLNU¸O�[]IKn3[¥U�`eUQ¶�[]L�[]axTNU�OQU�aKPFX�[]IfU�opJ3a�MNT�UQaKl�U�afJ3IgLNU¸��`SMNopPSTNPeJVo�UQTNJ3I��;MNU¸lN[]IY[¥T;_NOQ`SUQJ3agLNUO\[�IKn$[]abo�Å]ag`SPen3U�IK[]a�C
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�xJ3T$¶0PSU�TWU¸o�UQTNO�PeJ3T�[]I �;MNU�U�`�aKPSa XYUQo [^LNU7Peo�lN`S[]T$X�[]OQPSR3T�UQaxMNT aKPSa XYUQo [^[]OQXKPe¶]J/±$[/�0MWU]�TNJpaKR3`eJ¯MWXYPe`SP ��[]opJ3axUQ`#tDPS`ePSO�PeJzO�J]o�J¯o�[�XYUQIKPy[�` LNU^PSoplN`y[�T;XY[]O�PeR3T5² m'IKU�TN[]Ib`SJ3agT;_NOQ`SU�J]a�l�[�IY[�;MNU�aKU-l�[�IKU�T	LWU�T$XYIfJ�LWU�Æ�` ³¢�safPSTNJ��;MNU-[]LWU�o�Å]azO�J]TNafXKPeXYMD±3U-U�` lNIKJ3lWPSJ�aKPeafXKU�o�[l�[]IK[¿`y[opU�LNPeL�[ LNU�`y[�a�¶DPeL�[]a�opU�LNPS[]a�C ��T�[ ¶]U����0MWU�MWT PeaKR]XKJ3l�J	aKU ��[	PSoplN`S[]T$X�[]LNJ�± LNUQO\[]Ul�J3I�U�opPSafPSR3T¿¼ U�aVU�`:lWIKJ3lNPeJhtDPS`ePSOQPSJ UQ`:�;MNU¯o�PeLNUz`y[�afU�(�[]`:LWU�`y[�l(ÆQIKLNPeL�[�LNU¯U�TWU�IKn]¹y[�LNU`SJ]a^UQ`SUQOQXYIfJ3TNUQa/UQo�PFXYPSLWJ3a��+afU�(�[�` �;MNU�MWXYPe`SP ��[]IKUQo�J]a¸l�[]IK[hUQ` [�T�Å]`SPeaKPea�LNU�`S[]aVO�J3IfIKUQ`y[]OQPSJ3TNUQaXYUQo�l�J3IK[]`SUQa��;MNU/TWJ3abl(UQIKopPeXYPeIYÅ]T LNUQXKU�IKopPSTN[]I�`y[�a�¶DPeL�[]agopU�LNPS[]agLNUVLNPeO �NJ3abPSafR]XYJ3l�J3aQC
��UQo�J3ag�;MNUQIKPeLNJ¯aKU�lN[]IY[]IbUQafXYUVO�[]lN¹eXKMN`SJ¥U�ThLNJ3agl�[]I XYUQawOQ`y[]IK[]opU�T$XYU¸LWPem'U�IfU�TNOQPy[]LN[]a�C�j:T`y[zlWIKPSopU�IK[zLNUVU�`e`y[]a�LWU�aKOQIKPe�NPSIfU�opJ3a�U�`�opÆQXKJDLWJ�LNUVlNIKJ0LNMNOQO�PSR]ThLWU�T0_WO�`SUQJ3abUdcDR]XKPSO�J]awIfPSOQJ3aU�T?TNU�MWXKIKJ3TWU�a¥�N[]aY[]LWJU�T?`y[�m'IY[]n3opU�T$XY[]O�PeR3T�[�U�TWU�IKn]¹y[]a^IKUQ`y[�XKPe¶0PSa X�[]aQC�j cDlN`ePSO�[]IKUQo�J3aVOQJ��opJzaKU¸lWIKJ0O�U�LWU�[¥`y[/PSLNUQT;XKPeZ�O�[]O�PeR3T�±�aKUQl�[]IK[]O�PeR3T�LNU¸MWT�[zLNUQXKU�Ifo�PeT�[]L�[¥UQaKl�U�OQPSU¸PeaKJ]XKR3lNPSO�[LNUp`y[]a�LWU�o�Å]a���LNUQaKOQIKPS�WPSU�TWLNJ�`eJ3aVLNUQXKU�OdXYJ3IfU�a^U�oplN`SU�[]LNJ3aVU�T�U�a XYU�lNIKJ0O�UQaKJNC�j:T?`S[�aKU�n]MNTD�L�[¿l�[�IfXYU�LWU�`xO�[]lN¹FXYMN`eJ¿TNJ3a�J0O�MNlN[]IKUQo�J3a¥LNU�`y[¿Peo�lW`y[]T$X�[�O�PSR]T�LNU�`eJ3a¥PeaKR]XKJ3l�J3a¥MNTN[�¶]U��PSLWU�T$XYPFZ�O\[]LWJ3a�C#j:afXKMNLNPy[�IKU�opJ3a^U�T�LNUQXY[]`S`eUp`S[hPeo�l�J3I X�[]TNOQPy[�LNUQ` ��`SMNopPSTWPSJ�TNUQO�UQaY[]IfPSJ¿l�[�IY[m'IKUQT�[]Ig`eJ3a�PSafR]XYJ]l(J3aQ�WLNUQaKOQIKPS�WPSIKUQo�J]a�`SJ3axLNUQXKU�OQXKJ3IKUQabLNU/tDPS`ePSO�PeJ^± U�`+lN[]l(UQ`+�;MNUx·fMNU�n3[]T-LNJ3alN`SÅ]afXKPSO�J]agO�U�T$XKU�`S`eU\[]LWJ3IKUQawOQJ3`SJ0O\[�LNJ3ag[]T$XKU�ab±�LNU�aflNMNÆQa�LNUQ`�lNIKJ3lWPSJ�LNUdXYU�OdXYJ3IQC
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�xJ3opJ��NU�opJ3a�UdcDlN`ePSO�[]LNJ�O�J]T�[�T;XKU�IfPSJ3IfPSL�[]L � U�`sl�[]aKJ-lNIfUQ¶0PSJ-[�` U�a XYMNLNPeJ-LNU�O�M�[�`S�;MNPSUQIlNIfJ3lNPSUQL�[]L	LNU�`eJ3a¥T;_NOQ`SUQJ3a�IKPeO�J3azUQTHTNU�MWXKIKJ3TWU�a��:UQa�aKMHlNIfJDLNMWO�O�PeR3T+CsGs[]IK[5UQ`S`eJ ��[]OQU�opJ3aO�J]`SPSafPSJ3TN[]I(MWT)��[ � [bUQTNU�Ifn3¹y[�a+IKUQ`y[�XKPe¶0PSa X�[]a+OQJ3T$XYIK[bMWT^�W`y[]TNOQJgU�T^IKUQl(J3afJNC�v7UQ�NPSLWJ�[�`3lNIKJ0O�UQaKJLNU¸m'IK[]n3opU�T$X�[]OQPSR3T �DLNU7LNPSO ��[zOQJ3`SPeaKPeR3T UQo�UQIKn3UQT-m'IK[]n3opU�T$XYJ]a�LNU¸ozMD±�LNPeafXYPeT$X�[¥T�[<XYMNIK[]`SU"�\[O�J]T/MNTN[wo�[]aY[�PeTWm'U�IfPSJ3I+[b`S[gLNU�`$lNIfJ�±3U�OdXYPe`ÂC�G![]IY[bU�a XYMNLNPS[]I�MNT^PSaKR�XYJ3l�JgU�T^O�J3TWO�IKUdXYJbXYUQTNU�opJ3a�;MNUxafU�l�[�IY[]If`SJ7LWU `eJ3a!LWU�o�Å]a���l�[]IK[�`eJ�OQM�[]`;aKU ��[]O�U PSTNUd¶0PeX�[��N`SU U�`;MNafJ¸LNU MNT¥UQaKl�U�OQXKIKR3opUQXKIKJ±�J]XKIKJ3agLWUQXYUQOQXKJ3IKUQa��;MNU^LNU�afO�IfPS�NPeIKU�opJ3agUQT�UQafX�[¯l�[]I XYUVLNUQ`+XYIY[���[�·fJNC

= >@?A>B?A> C�D�EGFIHKJ�LMJANPO�LQNPFSRTLMJAUWV4F;XZY[OWE]\_^a`

j:`saKUQl�[]IK[]LNJ3I¸LWU¥m'IY[]n]o�UQT;XKJ3a¸qsr7t b�~�c ��[�aKPeLNJ�LNPeaKU"(�[]LNJ�UQT�LNJ3a¸UdX�[]lN[]a¸aKPeo�ÆdXYIfPSO\[�aO�J]TU�`�lWIKJ3l�R3aKPFXYJ¯LNU/[]aKUQn3MNIK[]I�UQ`#[]O�IfJ3o [<XYPSafo�J¥LNU�`�aKPeafXKU�o�[pOQJ3o�lW`SUQXKJ�²'¶3UQIwZNn3MNIY[´BDCFE�³¢C��[]L�[VMNT�[�LNUb`S[]a:UQXY[]l�[]a O�J]TNafXY[^LNUbLNJ]a LWPSl�J3`SJ3aso []n]TNÆQXKPSO�J]a LNUedgf
h ±�LNUbMNTpO�J]T<·fMNT$XYJ^LNUO�MN[]LNIKMWl(J3`eJ3a�±�afUdc0XYMNl�J3`eJ3abl�[]IY[�m'J0O\[]`eP �\[�I ±�OQJ3IKIfU�n3PeIg`y[¥XYIK[\±3U�OdXYJ3IfPy[¯LNU�` �N[��]C ��[�o�PeaKPeR3TLNUp`SJ3a�LWPSl�J3`SJ3a�o�[]n3TWÆQXYPeO�J3a�UQa/OQMNIf¶�[]IV`S[�XKIY[\±3UQOQXKJ3IKPS[hLNU¯`eJ3aVPSJ3TNUQaVl(UQaY[]LNJ]a/IfU�`y[<XYPe¶0PeafX�[�aLNUQT;XKIKJ�LNU�`xU�aKl�U�OdXYIfR3o�UdXYIfJNC j:`�IY[]TWn3J�LNU-IKPen3PSLNU"��o�[]n3TNÆdXYPSO�[¿[]OQO�U�afPS�N`eU�O�J3THUQ`bq r7t�¶�[LNUQaKLNUh`SJ3a�»jilkGm ��[]afXY[�`eJ3a�E�ºniokpm��:O�J]T MNTHO�[]o�l�J5o [�n3TNÆQXKPSOQJ¿o Å�cWPeo�JLNUrqtsu
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E3C�i?��C$��[?`eJ3TNn3PFXYMNLHXYJ�X�[]`wLNU�`�U�afl(UQOQXYIfR3opUQXYIfJ	U�a�LWU¿MNTNJ3a�ª]}?ohCxj:`wLNPSafU�(NJ	LNUQ`¸q r�t`SPeo�PFX�[¯`y[ lWIKJ3lNPS[�[]OQU�lWXY[]TNO�PS[�U�T5IKPen3PSLWU��¥o�[]n3TWÆQXYPeO\[�±U�T�Å]TNn]MN`SJNC ��[�lNIKPeo�UQIY[�XKPSUQTNUzMNT¶�[]`SJ]I¸TNJ3opPST�[�`������
��� s E3Cu»�� ��`SJ�OQM�[]` ��[�afPSLNJ�¶3UQIKPFZ�O\[]LWJ�UQT5¶�[]IfPSJ3a�U¢cDl(UQIKPSopU�T$XKJ3a�C���[IKUQaKJ3`eMNO�PeR3Th[]TNn3MW`y[]IxXKPSUQTNU�MNT-¶][�`SJ3I�TWJ3o�PeT�[]`(LNU���� s������ opIY[]L C

��J3abO\[]opl(J]awo�[]n3TWÆQXYPeO�J3agLWU�`�q r�t-OQMNIf¶�[]Th`y[zXKIY[\±3UQOQXYJ]IKPy[¯LNUVMNT�[pl�[]I XY¹SOQMN`y[zO�[]IKn3[]L�[LNUQl(UQTNLNPSUQTNLNJ�LNU/aKM�O�[]IKn$[p±�LWUzaKM¿opJ3opU�T$XYJWC(v�UzU�a XYU�opJDLNJW��LNJ3a¸l�[�IfXY¹eO�MN`S[]awPSLNÆQT;XKPSO�[]a�;MNUhaKPSn3[]T	`y[�opPSaKo�[�XKIY[\±3UQOQXYJ]IKPy[�l�U�IfJ�OQJ3T MWT opJ3opU�T$XYJ�LNPFm'U�IfU�T$XYU-aKMDm'IKPSIKÅ]THMNT�IY[]LNPeJLNU¿OQMNIf¶�[�XKMNIY[�LNPSa XYPST$XKJ?MNT�[�LNU`S[�J]XKIY[�UQT U�`wPST$XYUQIKPeJ3I�LWU�`7O�[]opl(J�o []n]TNÆQXKPSO�J��;MNU¿`S[]aO�MWIf¶�[WC(G!J3I�`SJ�XY[]T$XYJ�[�oz��[]abXYIK[�±]U�OdXYJ3IfPy[]a¸afU¥afU�l�[]IK[]IYÅ�T+C
��[�LWPSafXY[]TNOQPy[pXKIY[]TWaf¶3UQIKaK[]`sUQT;XKIKU`y[bXYIK[�±]U�OdXYJ3IfPy[¸O�UQT$XYIY[�`WLNUQ`�q r�t^±¥`S[wXKIY[\±3UQOQXYJ]IKPy[¸LWU�MNT�[¸l�[�IfXY¹eO�MN`S[�OQMW±3J�opJ3opU�T$XYJ¸LWPeZ�UQIY[LNU `y[bO�U�T$XKIY[]`0U�TzMWT�E��µ²! �l#"zE��¯³#afUx`S`S[]o�[�LNPSafl(UQIKaKPeR3T+��±^aKM¥¶�[]`eJ3I�aKU UdcDlNIKUQaY[7UQTzO�o §���C
��[]a�LNPSafl(UQIKafPSJ3TNUQa�LNU�`;q r�t�aKJ3T+��[�lNIKJ\cDPSo�[]L�[]opU�T$XKU]�\iDCuºbO�o §�� ±^ºWCu»�O�o §��{U�T^`SJ]a�lN`y[]TWJ3am'J0O\[]`eU�agPST$XKU�IKopU�LWPSJz±�Z�TN[]`Â�NIfU�afl(UQOQXYPF¶�[]o�UQT$XYU]C

�xJ3T$¶0PSU�TWU�XYUQTNU�I^U�T�opU�T$XYUp�;MNU�lN[]IY[-l(J0LNUQI^PeLNU�T$XKPeZ�O�[]I�PSJ3TWU�aVl(UQaY[]LWJ3a/TWU�O�UQaKPFX�[]opJ3aMNT�[¿IfU�afJ3`SMNOQPSR3T�U�T	o�[]aY[�LNU�U�T XKJ3IKTWJ�[]`�}DCeE���C ��R]XKU�aKU��;MNU `y[LNPFm'U�IfU�TNOQPy[�IfU�`S[�XYPF¶][hU�To�[]aY[�LNU-LNJ3apT;_NO�`eU�J3a¯l�U�aK[]LNJ3aQ� OQJ3T�o []aK[]a�U�T�XYJ3IfTNJ�[���"VB��$}5U�a¯LNUh}WC��$��C j `wq r�tU�a O\[]l�[ �¿LNU¿lNIfJ3l�J3IKOQPSJ3T�[�IKTNJ3a�U�aK[ IKU�afJ3`SMWO�PSR]T+� O�J3T$¶0PSI XYPSÆQTNLNJ3afU¿LNU¿UQafXKU�o�J0LNJ?UQT MNT�[l�J]XYUQT;XKU �NUQIKIY[�o�PeU�T$X�[/[¥`y[��NJ3IY[/LNU¸aKUQl�[]IK[]I�`SJ]a m'IK[]n3opU�T$XYJ3a lNIKJ�¶]U�TNPeU�T$XYUQawLWU7`y[/IKU\[�O�O�PeR3T�;MNU^�0MWU�IY[�o�J3agUQafXKMNLNPy[�I�C
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j:T�UdcDl(UQIKPeo�UQT;XKJ3axLWU7U�a XYU7XKPSl�J/UQ`(UQaKl�U�OdXYIKR]o�UdXYIKJ¥aKU�lN[]IY[¥LWU�[]O�MWU�IKLWJzO�J3T U�`�O�J0O�PSUQT$XYULNUVT;_NopU�IKJpo�Å]aKPeO�JN���¥��aKJ]�NIKUV`y[zO�[]IKn3[W���¯��aKU�n]_NT`S[zUdcDlNIKUQaKPeR3T&%
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LNJ3TNLWU�q UQazU�` O\[]opl�J�o�[]n3TNÆdXYPeO�J	²'MNTNPFm'J3IKopU�±�XKIY[]TWaf¶3UQIKaK[]`�[h`y[hXKIY[\±3UQOQXKJ3IKPS[�LNU�`y[l�[]I XY¹eO�MN`S[$³d����UQaxU�`�IY[�LNPSJ/LNU7LNU !�U�OQO�PeR3T+� 
 U�a U�`�o�J3opU�T$XKJ/LNU7`y[Vl�[]IfXK¹SOQMN`y[W��� aKM O\[]Ifn$[W� �`y[V¶3UQ`SJ0O�PSLN[]L�LWU¸`y[V`SM ��� � `S[^MWTNPSL�[�L�LNU7o�[]aK[¥[�XKR3o�PeO\[¸±�¼��-`eJ3a l�[]IYÅ�o�UdXYIKJ]a IfU�`y[<XYPe¶0PeafX�[�aO�J]IKIKUQaKl�J3TNLNPeU�T$XYUQa7[�`S[¯lN[]IfXK¹SO�MW`y[WC
��PSLWPSU�TWLNJ�`y[�¶]U�`eJDOQPSL�[]LLNU�`y[ lN[]IfXK¹SO�MW`y[¿²'U�a�LNUQO�PeI�� opPSLWPSU�TWLNJ ¼H±�� ³w±�o�PeLNPSUQTNLNJ�`y[IKPen3PSLWU�� o []n]TNÆQXKPSO\[ q	��l�JDLWU�opJ3asLNUdZ�TNPeIsU�`0O�J0O�PeU�T$XYU������¯C]�xJ3T�MNT�[7opU�LWPSL�[�[]LNPSOQPSJ3TN[]`$LNU`y[�O\[]Ifn$[¸LNUg`y[�l�[]IfXK¹SOQMN`y[��{l(J0LNU�opJ3a LWUQXYUQIKopPST�[�IsLNU�m'J3Ifo [�PST�[]o¥�NPSn3MN[wX�[�T;XKJ�aKT;_NopU�IfJ3IKJ[�XKR3o�PeO�J�O�J3opJ o�Å]aKPeO�JNC Gs[]IK[ U�a XYU�lNIfJ3l(R]aKPeXKJ?afU�MWXYPe`SP ��[]T�MWT O�J3T<·fMWT;XKJ	LNU�LNUdXYU�OdXYJ3IfU�aU�oplN`eU\[]LNJ]agl�[]IY[�opU�LNPeI�l�J3aKPeO�PSJ]TNU�aQ�Nl(ÆQIKLNPeL�[]abLNUVU�TWU�IKn]¹y[W�WXKPSUQo�l�J3a�LNU�¶0MNUQ`SJNCFCeC
¦ []IKPS[]a�O\Å�o []IK[]a�ozMN`FXYP � �NPe`SJ3a ² ���{³zafU�MWXKPS`eP �\[�T LNMNIK[]T$XYU-`y[]a¯O�[]`SPe�NIY[]OQPSJ3TWU�azLNUQ`gUdc;�l�U�IKPeo�UQT$XYJ bu»;��i c O�J3`eJDO�[]L�[]a�U�T5`SJ3a7lN`y[]TWJ3a�m'J0O\[]`eU�a¸PeT$XYU�Ifo�UQLNPSJp±Z�TN[]` LNUQ` q r�t(C+j:a X�[]aO\Å�o []IK[]a U�afXYÅ]T�`e`SU�TN[]a MNT�n$[]a O�J3TWafXYPFXYMNPeLNJ^l(J3I MNT�[/o�U"��O�`S[/LNU��7IQ�W� S � ±�[]`eO�J �NJ]`°[/lNIfUd�aKPeR3T¿[<XYopJ3afm'ÆQIKPSO�[WC ��J3a��WPS`SJ]awLWU¥`y[ ��� aKU/O�J3`eJDO�[]TUQT¿LNJ3a�lN`y[�TNJ3awl�[]IY[�o�UQLNPSL�[�abXY[]T$XYJ
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¶3UQIfXKPSO\[�`SU�a OQJ3o�J��NJ3IfP �QJ3T$X�[]`eU�a�C3j a XYJ3a LNUdXYU�OdXYJ3IfU�a TNJ/afMWm'IKUQT TNPeTNn3MNTN[^TNJ<��`SPeTNU\[�IKPSLN[]LzU�T�aKMIKUQaKlNMWU�afXY[p±�XKPSUQTNU�ThMNT�[�UQZNO�PSUQTNO�PS[p�N[]afXY[]T$XYUVU�`eUQ¶�[]L�[�l�[]IK[zXYJ0L�[]ag`y[�agO\[]Ifn$[]a/²1�3º
v7J3awO�UQT;XKU�`e`SU\[�LNJ3IKUQablN`yÅ]a XYPeO�J3agUQ�0MWPSl�[]LWJ3a�OQJ3ThLNJ3agXYMN��J3abm'J]XYJ]ozMN`eXKPSlN`ePSO�[]LNJ3IfU�a U�ThaKMNaUdc0XKIKU�opJ3a aKU�MWXYPe`SP ��[]T�l�[]IK[/LNUdXYUQIKopPST�[]I:`S[]a l(J]aKPSOQPSJ3TWU�a LNU�`eJ3a PSJ3TWU�a U�T�`eJ3a lN`y[�TNJ3a:m'JDO�[]`SUQaPST$XKU�IKopU�LWPSJ-±�ZNT�[]` LNU�` q r�t(�#[]aK¹ O�J3opJlN[]IY[ho�UQLNPSIVU�` XYPeU�opl(JhLNUp¶DMWU�`SJ	²>�#J$q:³�LNU UQa �XYJ]a�PSJ3TNUQa¸U�T$XKIKUp[]oz��J3a¸lN`S[]TNJ3a¸m'J0O\[�`SU�aQC��xJ3T5UQafX�[�a�o�UQLNPSL�[�a¸LNU�`:�#J$q LNUdXYUQIKopPST�[]opJ3a�`y[¶3UQ`SJ0O�PeL�[]L-LNUV`y[zl�[�IfXY¹eO�MN`S[¥±3��l�J3Ig`SJzXY[]T$XYJp¼�± �#C
v7J3a¸O�Å]o�[]IY[]a�LNUzPeJ3TNP ��[]O�PeR3T � �¸tD� ��² % � ��`FXYPelN`SU/tW[]oplN`ePSTNnp��J3TNP �\[�XKPSJ3T¿� ��[]oz��U�I'%\³

b�ª c b�º�c aKU�MWXYPe`SP �\[]T�l�[]IK[�opU�LNPeI^`S[�O�[]IKn$[hLNU `eJ3a^T0_WO�`SUQJ3a¥�;MNU `S`SUQn$[]T�[¿tD�¿[�l�[]I XYPeI/LNUQ`LNUQl(R3afPeXKJpLWU^UQTNU�Ifn3¹y[�LNUV`eJ3ago�PeaKopJ3a�UQT�UQ`�n$[]ag�;MNU^`S`SUQT�[z`y[�a�O\Å]o�[]IK[]a�C
��T�[�¶3U���0MWU �NUQo�J3a�o�UQLNPSLWJ�XKJDL�[�a�`S[]ap¶�[]IfPy[]�W`SU�a¯Peo�lN`ePSO�[]L�[]a�UQT `y[5U�OQM�[]O�PeR3T BDCFEXYUQTNU�opJ3a-O�J]o�lN`eUQXY[]o�UQT$XYU�PSLWU�T$XYPFZ�O\[]LWJ OQM�[]`S�;MNPeU�I�T;_NOQ`SU�J]a��;MNU�[�XYIK[\¶DPeU�afU�UQ`Vq r�t(C ��TU�afl(UQOQXKIKJ¥XK¹SlNPeO�JVLNUwPSLNUQT;XKPeZ�O�[]O�PeR3TplNMNU�LWU�¶3UQIKafU¸U�T�`y[�Z�n3MNIK[kB0Cu~^l�[]IY[�m'IY[�n3o�UQT$XYJ3a lNIKJ�¶]Ud�TNPeU�T$XYUQa�LNU¸`S[/IKU�[]O�OQPSR3T������	�'=V¨oq:=^[�EV¤VU�¦�§�M�LNU�U�TNUQIKn3¹S[W�DUQ` PeaKR]XKJ3l(J/O�J3IfIKUQaKl�J3TNLNPeU�T$XYU[¥`S[/XYIK[�±]U�OdXYJ3IfPy[¥OQU�T$XYIK[]`+LNUQ`+q r�t�U�agUQ`
�>����t;�CWG#JDLNUQo�J]a�J3�NafU�If¶�[]IxO�J3opJN�0O�J3T�[\±0MNL�[�LNUQ`U�afl(UQOQXKIKR3opUQXKIKJN�NafJ3opJ3agO\[]lN[]O�UQawLWU^afU�l�[�IY[]IgLNU¸m'J]IKo�[zPSTNUQ�0MW¹e¶3J0O\[�`eJ3a�LNPeafXYPeT$XYJ3a�PeaKR]XKJ3l�J3a�;MNU/[�XYIK[�¶0PeU�aY[�ThUQ`�o�PeaKopJNC
Gs[]IK[p`S[�LNUQXKU�IKopPSTN[]O�PeR3Th[]LNPSOQPSJ3TN[]` LNU^`y[�agaKU�OQO�PeJ3TNU�a�UQZ�O�[]O�UQa�LWU/lNIfJDLWMNO�OQPSR3ThLNUVU�a XYJ3aT;_NO�`eU�J3aQ�+TNUQO�U�afPeXY[]o�J]a7X�[]o¥�NPSÆQT¿O�J3TWJDOQU�I¸`S[ PST$XYUQTNaKPeL�[]L¿LWU�T0_WO�`SUQJ3a¸LNU�lWIKJ�±3UQOQXYPe` �;MNU�PST0�O�PeLNU�T	afJ3�NIfU�U�`x�W`y[]TNOQJ¿LNU�lWIKJ0LNMNO�OQPSR3T C Gs[�IY[¿U�`e`SJ�aKU�MWXKPS`SP �\[-MNT %\tWj:O�J]TNL�[]I ± j:`SUQOQXKIKJ3T�brw[]TNaKopPSafaKPeJ3T ��J3TWPeXYJ]I¯²ÂtWj j:�brb���¿³�� b �gcÂC j a XYU¯LNUdXYU�OdXYJ3I�OQJ3TNafPSafXKU�U�T�XYIfU�a�`SÅ]o�PeT�[]awLNU�7`eMNopPSTNPeJ/OQJ3`SJ0O\[]LN[]axUQT-¶�[]OQ¹SJNC���[]ag`yÅ�o�PeT�[]a Udc0XYUQIKT�[]agafU�O�J3TWU�OQXY[]Th[zMNT-l(J�XYU�TWO�Py[�` l�J3aKP �XYPF¶3J�LNUVº]}/¦z�NopPSUQT$XYIY[�ax�;MNUV`y[¥`SÅ]opPST�[VPST$XYUQIKT�[zafU�O�J3TWU�OQXY[¯[¥XYPSUQIKIK[WC�tDM�m'MWTNO�PeJ3T�[]opPSUQT;XKJaKUw��[]aK[/UQT `y[�UQo�PeaKPSR]TpLWU�UQ`SU�OdXYIfJ3TNU�a aKUQO�MNTWL�[]IKPeJ3a lNIKJ0LNMNOQPSLNJ3a l�J3I PSJ3TWU�a IKU�`S[�XYPF¶0PSafXY[]a �;MNU[�XKIY[\¶0PSU�aK[]Th`y[]ag`SÅ]o�PeT�[]a LNU^[]`SMNopPSTWPSJNCDv7PSO �WJ3abU�`SUQOQXKIKJ3TNUQabLNU�IfPe¶�[]T ��[]O�PS[�`y[]agLNJ]aw`SÅ]opPST�[]aUdc0XKU�IKTN[]agLNU��WPSLNJ�[z`S[¥[]OQO�PeR3T�LNUQ`+O\[]opl�J¥U�`eÆ�OdXYIKPeO�JNC���[¥O�J]IKIKPeU�T$XYU7IKU�afMN`eXY[]T$XYU¸UQago�UQLNPSLN[/UPST$XKU�n3IK[]L�[W�(IKU�afMN`eXY[]TNLNJ-MNTN[hafU�(�[]`sLNUp[]o�lW`SPeXKMNL¿lNIfJ3l�J3IKOQPSJ3T�[�` [�`y[�O�[]IKn3[-IfU�OQJ3`SUQOQX�[�L�[�±lNIfJ3l(J]IKO�PeJ3T�[]`1�Dl�J3I�XY[]T$XYJN�°[]` T0_Wo�UQIKJpLNUVl�[]IfXK¹SOQMN`y[]ax�0MWU/[<XYIY[\¶0PSUQaY[]Th`y[¯tDj j:�brb����C

�����_� �������"&(3;� ��& !�� ��17.8$*) .8�Z!7#8$

��[�afU�n3MNTWL�[�lN[]IfXKU�LWU�`�opÆQXYJ0LNJHLNU5opU�LNPeL�[ LNU�¶0PSL�[]a-opU�LNPS[]a�O�J]TNaKPeafXYU5UQT{`S[ PSo��lN`S[]T$X�[]OQPSR3T�LNUz`SJ]a�PeaKR]XKJ3l(J]a7�;MNUzafUz�;MNPSUQIKU�T�UQafXKMNLNPy[�I7U�T�UQ`sPeT;XKU�IfPSJ3IwLNUzMNTWJ3a¸LNUdXYU�OdXYJ3IfU�aLNU�afPS`SPeO�PeJLNU�E�opo LNU�UQaKl�U�afJ3I�²'¶3UQIzZ�n3MNIK[ BDC��;³¢C:�xJ3T$¶0PSUQTNU�XYU�TWU�I�U�THopU�T$XYU��;MNU-`eJ3aT;_NO�`eU�J3ax�0MWU¸`S`eU�n$[]T�[]`(lN`y[]TWJ/m'J0O\[]`�Z�T�[�` LNUQ`+q r�tp`eJ ��[]OQU�T�OQJ3T�MNT�[]axU�TNUQIKn3¹S[]a XK¹SlNPeO\[]a LNU¶�[]IKPS[]axOQU�T$XYUQT�[]abLNU �hU�¦V§�M�²>MWTNJ3ab»]}]}zJ�i3}3} ��U�¦�§�M°³¢�Wl�J3I�`SJ/X�[]T$XYJ¥U�agTNUQO�U�aK[]IKPeJzm'IKUQT�[]I
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m'J0O\[]`+UQT�UQafXY[pLNPeIKUQO�O�PeR3T+C
�xJ3T�UQafXYUwZ�T MDXYPS`eP ��[]IKUQo�J3as�¥LNUdXYU�OdXYJ3IfU�a LNU�tDPe`SPeO�PSJ7LNU7lNPeafXY[]a:±�LWJ3�N`SUbO�[]IY[Vm>[]�NIKPeO\[]LWJ3al�J3I�`y[/O�J3opl�[�(N¹S[ ��� ��r S � l�[�IY[¥Peo�lN`S[]T$X�[]I `y[�axU�afl(UQO�PeU�abPSafJ]XYR3lWPSO\[�axaKUQ`SUQO�O�PeJ3T�[]LN[]aV²'¶]U�IZ�n3MWIY[kBDC��$³dCD��[]L�[¥MWTNJ¥LNU�U�a XYJ3a LNUQXKU�OQXKJ3IKUQaxXYPeU�TNUwMNT�[�axLNPeo�UQTNaKPeJ3TNU�ax»]}�c »]}Vc�E7opoh�3±MNT�[/aKU�n]o�UQT;XY[]O�PeR3T�UQT�O\[]LN[¥MNT�[¥LWU¸`y[]a O\[�IY[]a LNUzE�i^lNPSa X�[]a LNU�~WCFE�B3»Vo�oµLNU¸[]TNO �NJzO�[]L�[MNTNJWC���[]a lNPSa X�[]a LNU7`S[]a O\[]IK[]a m'IfJ3T$X�[]`eU�a ±�XKIY[]afU�IY[�axU�a X�Å]T O�J3`eJDO�[]LNJ3a m'J3IKo�[]TNLWJ¥�3}^n3IY[�LNJ3aU�T$XKIKU�aK¹1�sUQafX�[�UQaKl�U�O�PS[]`�LNPeaKl�J3aKPeO�PeR3T l�U�IKopPeXKU LNUdXYUQIKopPST�[]I/`y[l�J3afPSO�PeR3T LNU�Peo�lW`y[]T$X�[�O�PSR]TLNU�MNT�T;_NOQ`SUQJpOQJ3T�`y[�a�LNJ3agOQJDJ3IfLNU�TN[]L�[]aV²yc(��±W³dC �#[�agLNPSopU�TNafPSJ3TWU�axLWU�`SJ3a�afPS`ePSO�PeJ3a ��[]T-aKPeLNJU�`eU�n3PeL�[]a�XKU�TNPeU�TNLNJ¯UQT�OQMNU�T$X�[pLNJ3abO�IfPeXKU�IKPeJ3a %
4��Q8:9D�Q���^��9p@>���7��9$��90"]���°��9D� )�� afXKU ��[¸aKPeLNJ�aKUQ`SUQO�O�PeJ3T�[]LWJ¸LNU�X�[�`WopJDLNJ��;MNU�¶�[]IKPS[]aUQaKl�U�O�PeU�a�PeaKJ]XKR3lNPSO�[]awaKU\[�T�PSoplN`y[]T$XY[]L�[]awO�J3oplN`eUQX�[�o�UQT;XKU/LWU�T$XYIfJ�LNU�`!LNUQXKU�OQXKJ3I�C��xJ��opJ�aK[]��U�opJ3a7`S[plNIfJ]m'MNTNLWPSL�[]L�LNU¥`S[pPeo�lW`y[]T$X�[�O�PSR]ThLWU�l�U�TNLNU�� UQT;XKIKU/J]XYIK[]a7OQJ3aY[]a�LNU`S[�U�TNUQIKn3¹S[�O�J3T5`y[��;MNU¯UQ` PSafR]XYJ3l�J-[]`eO\[]T ��[�`y[�UQT;XKIY[]LN[-LWU�` LNUdXYUQOQXYJ]I���l�J3I�`SJ XY[]T$XYJ`S[pLNPeafXKIKPS�WMNO�PeR3T-LNU�`#IY[]TWn3J LNU/PSoplN`y[�T;XY[]O�PeR3T�U�T�lNIKJ�m'MNTNLNPeL�[]LUQafXY[]IYÅpLNUQXKU�IKopPSTN[]L�[l�J3IVU�` []TNO �NJ�U�T `S[�LNPSa XYIKPe�NMNOQPSR3T�LNUpU�TNUQIKn3¹S[WC�¦ U�IKUQo�J]a/UQT?U�` O�[]lN¹eXKMN`SJhaKPen3MNPeU�T$XYU��LNJ]TNLNUwLNU�afO�IKPe�NPSopJ3a O�J3oplN`eUQX�[�o�UQT;XKUb`y[]a aKPeozMN`S[]O�PeJ3TNU�a:IfU\[]`eP ��[]L�[]aQ�$�0MWU7`y[VLNPeafXYIfPS�NM0�OQPSR3T¿LWU�` IK[]TNn3J�LWUzPSoplN`y[�T;XY[]O�PeR3ThU�T5lNIKJ�m'MNTNLNPeL�[]L¿LNU�MWT�PSaKR�XYJ3l�J UQa�LNU�MNT�[]a�B3»]}
� m�[]lNIfJ�cDPeo []LN[]o�UQT$XYUw²>OQJ3IKIfU�afl(J3TWLNPSUQT;XKUx[�`3¶][�`SJ3I�opU�LNPeJbLNU `S[gU�TNUQIKn3¹S[ � B���³dC<�xJ3T`S[¸U�`SUQO�OQPSR3TpLNUbU�afl(UQaKJ3I LNUVE�opo�TWJ3a []aKUQn3MNIY[�o�J3a TNJVafR3`SJV�;MNUw`y[¸U�afl(UQO�PeU�PeaKJ]XKR3lNPSO�[afU�`SUQO�OQPSJ3T�[�L�[wafU Peo�lW`y[]T$XYUsO�J3oplN`SUdX�[]opU�T$XKU LWU�T$XYIfJ7LNUQ`$LNUQXKU�OQXKJ3I��<aKPeTNJb�;MNU ¶�[]IfPy[]a�UQa �
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l�U�OQPSU�asPSaKJ�XYR3lNPeO\[]a#aKU�[]T¯PSoplN`y[�T;XY[]L�[]a�afPSozMN`FX�Å]TWU\[]opU�T$XYUx[7LNPeafXYPeT$X�[]a!lNIKJ]m'MWTNLNPSLN[]LNU�aQ�OQJ3T�`eJ�O�M�[�`�aKUwlNMNU�LWU�T LWUQXYUQIKopPST�[�I:`y[]a ¶0PSLN[]a:o�UQLNPy[�a:LNUbLNPem'UQIKU�T$XKU�a T0_WO�`SUQJ3a U�TpMNT�[opPSafo [¥opU�LWPSL�[WC
,x2N=?2����5�#9-@'2��/8!%>�Q��2�� ) � afXKU���[/aKPSLWJ¥U�`eU�n3PeLNJ^LNU�XY[]`(opJ0LNJ/�;MNU�`y[^lNIKJ3�N[]�NPS`ePSL�[�LLNU^PSoplN`S[]T$X�[]OQPSR3T�LWU/¶�[]IKPeJ3agT;_NO�`eU�J3awU�TU�`�o�PeaKopJ�lNPFcDUQ`#afU\[pozMW±-l�U��;MNU�(N[W�(OQJ3Th`SJOQM�[]`:LNPeaKopPST;MNPSIfU�opJ3a7`S[�lNIKJ3�N[]�NPS`ePSL�[�L¿LNU¯U�IfIY[]IV[�`y[��NJ]IY[�LNU¯LNUQXKU�Ifo�PeT�[]I�O�MNÅ]`:LNU`eJ3a T0_WO�`SUQJ3a PSoplN`y[]T$XY[]LNJ3a:UQaxU�`°�;MNU���[/LWU�O\[�¹SLNJNC ��[VlNIKJ3�N[]�NPS`ePSL�[�L�LNU�Peo�lW`y[]T$X�[�O�PSR]Toz_W`eXYPelN`SUg¶0PSUQTNU7LWUQXYUQIKopPST�[�L�[¥l�J3I ¶�[]IfPSJ3a m>[]OQXKJ3IKUQa�O�J]o�J/aKJ3T�`S[/PST$XKU�TNafPSL�[]L LNU�` ��[��lNIfPSo�[]IKPeJN��`y[�XY[]aY[¸LWUglNIKJ0LNMNOQO�PSR]TpLWU�`NPeaKR]XKJ3l(J7�0MWUgU�afXY[]opJ3a:O�J3TWaKPSLWU�IY[�TNLNJNC;�xMN[]TNLNJPeo�lN`S[]T$X�[]opJ3agMNT�T;_NOQ`SUQJ�U�afl(UQIY[]opJ3a7l�J3a XYU�IfPSJ3Ifo�UQT$XYUz[�aKM�LNUQO\[]Peo�PeU�T$XYJN��UQa¸LNUQO�PSIQ�[]�WIKPSopJ3a^MNT�[¶]U�T$X�[]TN[5LWU XYPeU�opl(J�LNU�T$XYIfJ�LNU�`S[O�M�[�`xU�afl(UQIY[]opJ3az`S[�afU�(�[]`xLNU�MNTUQ`SU�OdXYIfR3T�lNIfJDOQU�LNUQT;XKU¸LNU¸MWT�LNU�O�[]PSopPSUQT$XYJ¥¼ CDj:`�XY[]o [ (NJ¥LNU�U�a X�[¥¶3UQT$X�[]L�[zopJ0LNPeZ�O�[LNIKÅ]afXKPSO�[]o�UQT$XYU�X�[]o¥�NPSÆQT�UQ` ¶�[]`eJ3IVLNUp`y[-lNIKJ3�N[]�NPS`ePSL�[�L�LNU�Peo�lW`y[]T$X�[�O�PSR]T�oz_N`eXKPSlN`eU]C
��[�lWIKJ3��[��NPS`ePSL�[]L-LNU¥PSoplN`y[]T$XY[]O�PeR3T�aKPen3MNU¥MWT�[ LNPeafXYIfPS�NMWO�PSR]T�LNU¥G!J3PeaKafJ3T¿�;MNU¥¶0PSUQTNUL�[�L�[�l(J3Ig`S[�UdcDlNIKUQaKPeR3T&%

¡������ u � � k����
	
��

=������ � ²1BDCuB3³
LNJ]TNLNU � UQa `S[�XY[]aY[VLNUbPSoplN`S[]T$X�[]OQPSR3T+��� UQa `S[�¶]U�T$X�[�T�[/LNUbXYPeU�opl(JVUQT�`S[VOQM�[]`�¶�[]opJ3a[?opU�LWPSI¯± � U�a�UQ`�T;_NopU�IfJ LNU¿T;_NOQ`SU�J]a�PSoplN`y[�T;XY[]LNJ3a¯UQT U�`�o�PeaKopJ�lNP cDU�`ÂC G![]IY[O�[]`SOQMN`y[]I `S[^lNIfJ3��[]�WPS`SPeL�[]L¯LNU�ozMN`eXKPF��PSoplN`y[]T$XY[]O�PeR3T¥`eJ/�;MNUwXYU�TWU�opJ3ax�;MNU�LNUQXKU�IKopPSTN[]IUQaw`S[�lNIKJ3�N[]�NPS`ePSL�[�L LNU^PSoplN`y[�T;XY[]Ixo�Å]agLNU¯EVT;_NO�`eU�JN��lN[]IY[�U�`e`SJ�O�[]`SOQMN`y[]IfU�opJ3a %

¡����� ��� u ��� ¡ � � ¡ � ²1BDC�~$³
UQa¸LNU�OQPSIQ� `y[�lNIKJ3�N[]�NPS`ePSL�[�L�LNU¥PSoplN`y[]T$XY[]Ibo Å]a7LNUzMNT�[�lN[]IfXK¹SO�MW`y[�afU�IKÅ�`y[ lNIfJ3��[]�WPS`F�PeL�[]L¿XYJ�X�[]`!IKU�a X�Å]TWLNJ3`SU�`S[�lNIKJ]��[]�NPe`SPSLN[]LLNU¯TNJ�Peo�lW`y[]T$X�[�I7TNPeTNn3MNT�[�lN[]IfXK¹SO�MW`y[�±`y[lNIfJ3��[]�WPS`SPeL�[]L�LWU^Peo�lW`y[]T$X�[�IxaKR]`SJ�MNT�[¯l�[]I XY¹eO�MN`S[WC
��[]`eO�MN`eU�opJ3ag[��WJ3IY[zMNThO\[�aKJpO�J3TNOQIKUdXYJ�±�IKU�[]`SPeafXY[WC�tDMWl(J3TWn$[]opJ3a��;MNUV�;MNU�IfU�opJ3abPSo��lN`S[]T$X�[]IxU�`+PeaKR]XKJ3l(J ������� lNIfJ�¶]U�TNPeU�T$XYUVLNUV`S[¥IKU�[]O�OQPSR3T ����  ¡^£¸¨ ©xUV[�E^¤VU�¦�§�M-O�J3TMNTN[pPeT;XKU�TNafPSL�[�L�LNUQ`���[��^lNIKPeo []IfPSJzLWU � f� �T;_NOQ`SU�J]a�§�aQC �xJ]T`y[¯[\±0MNL�[pLNU/MWTO�R0LNPen3J
��J]T;XKUd� ��[]IK`eJ��0MWUwafU�IKÅ^LNUQaKOQIKPeXKJVU�TplNIKJ]m'MWTNLNPSLN[]L¯o Å]a []LNU�`S[]T$XYUgl�JDLWU�opJ3a:LNUQXKU�Ifo�P �T�[�I#�;MNU `y[�X�[�aY[bLNU Peo�lW`y[]T$X�[�O�PSR]T�U�T¥UQ`;LNUQXKU�OQXKJ3I#LNU�t0PS`SPeO�PeJ�U�a#LNU MNTNJ3a!i3}bT0_WO�`SUQJ3a�§<a�C�xJ3T-UQ`+L�[�XKJ¯[�(�[]LNPeLNJzLNU��;MNUVUQ`�Å]IKU�[zLNU�O\[�L�[�lNPFcDU�` LNU�`+LWUQXYUQOQXKJ3IgU�agLNUV�DC ª]i m�m��±��;MNU�U�` Å]IKU�[¥XYJ]XY[]`(LWU�`+lN`S[]TNJ¥m'J0O\[�`+tD� �gU�agLNU�MNTWJ3a��$}3}8m�m��wl�J0LNU�opJ3axOQJ3TNa XYIKMWPSI`S[ X�[]�N`S[ B0Cu~�U�T�`y[��;MNU¯afUpo¥MNU�a XYIY[�T�`S[]a�lNIKJ]��[]�NPe`SPSLN[]LNU�a�LNU¯ozMN`FXYPF��PSoplN`y[�T;XY[]O�PeR3TUQT�m'MNTNOQPSR3T�LNU�`°X�[�o [�(WJ^LWU7`y[�¶3UQT$X�[]T�[/LNU�XKPSU�opl�J^UQT `S[^�;MNU��0MWU�IKUQo�J]axopU�LNPeI�C���[]a¶0PSLN[]a�o�UQLNPy[�a¸�;MNU¯�0MWU�IKUQo�J]a�o�UQLNPSI¸UQafXYÅ]T�UQT�XYJ3IfTNJh[]`safU�n3MNTWLNJ�J�¶�[]IfPSJ3a¸OQPSUQT;XKJ3a

!vF0G_y{Z\dmZ\qW].Y_QMG_XWGcZlVW]5ij]BoMZ\G#"rVrZlG_QvV<GcZxY_eck�Q�ovoveg�KV}�W]Kk�ec[v]KVKy{Z\GQMS	Y_Q TWVW]S �%$�$ dfd�zPQvVfovZ\d'&Wec]rzPY_Q(&recY_]
Z<GcZfY_e�S�X�QMk�S�eg�KV�YWQvG�)+* � zWQMV�GcZfY_eck�Q�ovoveg�KVU|KQvk�y�e�ovZ\G-,WVrecoMZ\dfQvVy�QIovT.&Wk�egdf]KS TrVW]KS � dfd��./	]lk y�ZlVKy�]rz_QMG�GcZ
S�TWX�QMk0"�opecQ5y�]\y{Z\G@Y_Q.ecdfXWGcZlVy�Zloveg�KVUQMV�Gg]S�Y_Qpy�QMo�y�]lk�QMS Y_Q � ecGcecoveg]fQMS3Y_Q.TWVW]KS21 $�$435356



����� �����
7� ��� 	M� � �%	 � � ��� � ������ E�»

LNU�opPS`ePSafU�n3MNTWLNJ3a���l�J3I¸U�afJ �NU�opJ3a¸XYJ]o []LWJ ¶3UQT;XY[]T�[]aVLNUzXKPSUQo�l�J�U�T$XKIKU-E�o�a¸±?E�}aQC ��UQo�J]a�o�UQTNO�PeJ3T�[]LWJzO�J3Th[]T$XKU�IKPeJ3IKPeL�[]L��0MWU�l(J0LNU�opJ3ax¶�[]IfPy[]I `y[/LNPSafl(UQIKaKPeR3T�UQThUQ`U�·fU¥¶3UQIfXYPeO\[]`!LNU¥XY[]`!opJ0LNJ �;MNU�`S[�LNPeafXYIfPS�NMWO�PSR]T¿U�T�l�J3aKPeO�PeJ3TNU�a�LNUz`eJ3a7PeaKR]XKJ3l(J]a��;MNU[]`eO\[]T��\[]T	UQ`glN`y[]TWJ¿m'JDO�[]`xZ�T�[�`btD�5aKU�[�o�Å]azU¢cDXKU�TNaK[�UQT `S[¿LNPSIfU�O�OQPSR3T )zC:v7U-U�a XYUopJDLWJ/l�JDLWU�opJ3a MWXYPe`SP ��[]I BD�0~W�;J/�/lNPeafXY[]a ¶]U�I XYPSO�[]`SUQa LWU7`SJ]a LWUQXYUQOQXKJ3IKUQa�LNU7tDPS`ePSO�PeJ�U�T`eMNn$[]I LNU�aKR3`eJ�E3C���[]a LNPem'UQIKU�TWO�Py[�a UQT�`y[]a lNIfJ3��[]�NPe`SPeL�[]LNUQa LWU�Peo�lN`S[]T$X�[]OQPSR3T¯oz_W`eXYPelN`SULNUQ�NPSLN[]aw[¯UQafXKU��WU�O �NJ�U�afXYÅ]T-X�[]oz�WPSÆ�T-IfU"!�U�·K[]L�[]abU�Th`y[zXY[]�N`y[ BDC�~WC
,¥%>=?9�� %>�!����� �N« 8!%'6+9D@>� �0*���8!%'6�90@>� �D���58s% 6�90@1� *°A���8!%'6�90@>��¿= � d�� �
	��*� f � �
� � � ����*� f � �
� � � f�� �*� f � �
� ����� 	
�*� f ��� ����?= � }DCeE�� � }WC�}3� � }WC�}3i � }WCu}3»������� = � E]C »]~ � }WCuª]i � }WCu»DE�� }WCu~]º ��� E]C »]i � }WCuª]º � }WCu»3B�� }WC��3} ����?� �WCui3º � BDC�~]�$� E3Cu»]i � E3C B�} �

�xM�[]LWIKJ�BDCFE % 8�� 	>/��>?"#( "%�������/� ���'�B$-( �%"%$�"#�8�*(N�	��� ��L�"���� ��� $�� �B"9����:�*" G-��(+������"4���*�� ���
L�$������ � (N� E	����� �	�*� ���F�D"4���8�� ���F��� �	"4L�"������ (N� �	"9������� ��"���� ��� ��(C�*(N�	��6&R�L �	(x"J�*�	(
��� �	"#�/�/L/L�"���� E	���2�%"4L �	(N<� �� $-�*� �/���%"#�:��L�"���� � � �	( "9���4� �������� E�"9���� I?$�� (N� �	"9���%�2"%>?$1L�"����
���M�����"4L�"���� ���B$��*� �/�����/L�"4�3"9����p�/�*"4L � L�$ >?�2"#�
K�. ���*� HG "#�:�����	���������/.f-��FL�� ��� ��(*�*(N�	��
����2"������ �	(0�R/!�B� ���F��(*E	���2�%"4L �	( . (9 L�$��	( ��$ �������� $������-���� �*" G-��( �?< ��� �*� 	>/��>?"#( "%�	"%�B���
"#�8�*(N�	���4��L�"���� � (�( �D" �*(9�B�/���4�	�
K ���������L/�/�3���F����2�� �	(����8. ��� ��(����/��P���P(9�� L ������?<

¦ UQo�J3a �;MNU�[]_NTpO�M�[�TNLNJ¥`S[�LNPSafl(UQIKaKPeR3T¯U�T�LNPSIfU�O�OQPSR3T¯¶3UQIfXKPSO\[�`�U�T�t0�/afR3`SJVO�MW�NIKUwMNT�[lNPeafXY[hLNU�`y[]a¯E�ihLNUplNPFcDU�`ea/LWU�` LNUQXKU�OdXYJ3IQ�!`S[hlNIfJ3��[]�WPS`SPeL�[]L�LNU�ozMN`FXYPF��PSoplN`y[�T;XY[]O�PeR3TUQawafPSUQo�lNIfU�o�UQTNJ3I�LWU�`#»����NPSTWLNU�l�U�TNLWPSU�T$XKU�opU�T$XYUVLNUV`y[¥¶]U�T$X�[�T�[pLWUVXKPSUQo�l�JzaKUQ`SUQOd�OQPSJ3T�[�L�[^lN[]IY[V`y[Vo�UQLNPSOQPSR3T C$G!J3I `SJVX�[�T;XKJ¥TNJ/U�a TNU�OQU�aK[]IKPeJ¥U�oplN`eU\[]I MNTNJ]axaKPe`SPeO�PSJ]a LNUo�Å]agLNU¯E�i�lNP cWUQ`SaQ�N�;MNU/afJ3Th`SJ3a��;MNU��NUQo�J3abMWXKPS`eP �\[�LNJ¥UQTU�a XYUVUdcDl�U�IfPSopU�T$XYJNC
j:T U�`�LWPSaKl�J3afPeXYPF¶3J�UQo�lN`eU\[]LWJ�l�[]IY[V`y[¸Peo�lW`y[]T$X�[�O�PSR]T-²'¶]U�I Z�n3MNIK[ BDC��;³sl(J0LNUQo�J3a:J]�NaKUQI �¶�[]IVMNT�[�XYUQIKO�UQIY[-O\Å]o�[]IK[-LWU�PeJ3TNP ��[]O�PeR3T¿�;MNU�MWXYPe`SP ��[]opJ3a7l�[�IY[�LNUQXKU�Ifo�PeT�[]I�`y[�a�l(ÆQIKLNPeL�[]al�J3I¸IKU�[]O�OQPSJ3TWU�a�T;MNO�`eU\[]IfU�a�UQT�UQ` �N`eJD�;MNUzLWU��7`SMWo�PeTNPSJp�;MNU¯[]OQXK_�[�O�J]o�J�m'IfU�T�[]LWJ3I¸LNU�`eJ3aPSafR]XYJ]l(J3aQC:rbU�O�J]IKLNUQo�J3a¯�;MNUh`y[¿PeLNU�T$XYPFZ�O\[�O�PSR]T�LWUh`eJ3a�T;_NO�`eU�J3a¯�;MNUhaKU-¶�[]T�[�Peo�lN`S[]T$X�[]IU�a^lNIfUQ¶0Py[h[]` l�[�aKJhLNU�ÆQafXKJ3a/l�J3I�UQ` �W`SJ0�0MWU�LNU���`SMNopPSTWPSJN��l(J]I¸X�[]T$XYJW��O�M�[]`e�;MNPSUQI^O�[]oz�NPeJU�T?`y[�TN[�XYMNIK[]`SU"�\[hLNU�U�afJ3azPeaKR]XKJ3l(J]a^¶�[[�lNIKJ�¶3J0O\[�I¥`y[hl(ÆQIKLNPeL�[�LWU�PSTWm'J]IKo�[]O�PeR3T5LNU �;MNÆT;_NO�`eU�JhU�a^IKU�[]`SopU�T$XYU¯UQ` �;MNUpU�a X�[]opJ3aVPSoplN`S[]T$X�[]LNJ�UQT�UQ` LNUQXKU�OQXKJ3IV±5l(J3I¸XY[]T$XYJN��LNU¯�;MNÆT;_NO�`eU�J^U�a X�[]opJ3a o�PeLNPSUQTNLNJ�IKU�[]`SopU�T$XKUw`S[¸¶DPeL�[�o�UQLNPy[DC$j:T `y[¸XY[]�N`y[ BDCu~Vl�JDLNUQo�J]a ¶]U�I MNT�[U�a XYPeo []OQPSR3T�LNU�`y[]a^lNIKJ]��[]�NPe`SPSLN[]LNU�aVLNU IKU\[�O�O�PeR3T?T;MNOQ`SU�[]I¥l�[�IY[�¶�[]IfPSJ3aVPSafR]XYJ]l(J3a^IKPeO�J3a/U�TTNUQMWXYIfJ3TNU�ap[�XKIY[\¶3UQaY[]TWLNJ5MNTHU�aKl�U�afJ3I�IKU�[]`SPeafXY[LNUh»]}3}]}WCu}-m6> � � m � LNU���`SMNopPSTWPSJNC#�xJ3opJ¶3UQo�J]abXKJDLN[]ag`y[]aglWIKJ3��[��NPS`ePSL�[]LWU�a�afJ3T�OQU�IfO\[]T�[�a7[]` �$} ��C
j:T�`y[¿Z�n]MNIY[5LNU�`bLNPeaKl�J3aKPFXYPF¶3J5UdcDl�U�IKPeo�UQT$X�[]`gLNUhPSoplN`S[]T$X�[]OQPSR3T ² Z�nNC�B0C��;³zl�JDLWU�opJ3aJ3�NafU�I ¶][�I¯XY[]oz�NPeÆ�THLNJ3a�lW`yÅ]a XYPSOQJ3a�O�UQT$XYU�`e`SU�[]LNJ3IfU�a¯aKPFXYM�[]LWJ3a¯[]T$XYUQap±	LWU�aKlWMNÆ�a�LNU�`gLNUdXYUQOd�



E�i ���� � ��������
	���� ���� �������

���Q&°�\��8:� � ����È#2NÈ!%1@>%>�#2�� �#9�<9;2�"$"$%'&��
�> ��� � � � ~$»DC��$�
������ � � ~$»DC�i �
��� �� � � ~$»DC�� �
���� ����� ? ~3iWCuB������������ ? ~3iWCu»��

�xM�[]LWIKJpBDCuB % 8�� 	>/��>?"#( "%�������/� ��� � � ��L/L�"����M��$1L�(9� �	�&��� $-� �/�����/���� ��� �������	< � m6>�� � m�� ���
68( $��B"#��"43���	�
�ME��	�2"4��B"9�_����/����!�2"4L/������ ����$-�%� ����/� ���B(9��:I?$1�&��� �*� �������*��� ��� �	"#�&��$ �
E�"%����� ��� �	"%���?<&��� �������D��1%�'���P(9�� �)(1L�(9�/�� "#��L�"%���������/� �/�&��� ����� 
 �����*$ <

XYJ]IpLWUt0PS`SPeO�PeJ¿IKUQaKl�U�OQXKPe¶�[]opU�T$XYU�C j a XYJ3aplN`SÅ]afXKPSO�J]a�aKPSI ¶3UQT�LNU-¶3UdXYJ?lN[]IY[5O\[]IK[]OQXKU�IfP �\[�I�`y[PSoplN`S[]T$X�[]OQPSR3T+�0lNIfJDOQU�aKJp�;MNUVaKUQIYÅ¯UdcDlN`SPeO\[]LWJpUQT�LWUQX�[�`S`SU7U�ThU�`�O\[�lN¹eXKMN`SJ�afPSn3MNPeU�T$XYU�C

������� � � � ��&217.8�Z!7�8$�&(3 )+& � �j� ��.�1�&(3"�

��T�[�¶3U���0MWU¿`SJ3apPSafR]XYJ]l(J3ap�;MNU¿afU�;MNPSUQIKUQT U�a XYMNLNPS[]I �N[]T aKPeLNJ?Peo�lW`y[]T$X�[�LNJ3a¯U�T UQ`LNUdXYU�OdXYJ3I¥LNU�tDPe`SPeO�PSJW�+U�afl(UQIY[]IfU�opJ3az[afM	LNU�O�[]PSopPSUQT$XYJhl�[]IY[�LNUQXKU�IKopPSTN[]I/afM?¶0PSL�[�o�UQLNPy[WC���WJ3IY[¥�WPSU�T �DOQM�[]TNLNJ�MWT�O�J3T<·fMWT;XKJzLNU¸T;_NOQ`SUQJ3a�aKJ]T�PSoplN`y[]T$XY[]LNJ3a U�T�UQ` LNUdXYUQOQXYJ]Ix±pJ3�WXYUQTD�U�opJ3a/MNT�[afU�(�[]` LNU�LNU�O�[]PSopPSUQT;XKJN��O�R3opJaK[]��U�I¥LWU �;MNÆ�T;_NOQ`SU�JlNIKJ�¶0PSUQTNU UQaKU�UQ`SU�OdXYIfR3T��3CGs[�IY[�U�a XYU�lNIfJ3l�R3aKPFXYJ�afUzMWXYPe`SP �\[]T�MNT�[�aKUQIKPeUzLNU�O�J]IKIKUQ`y[]OQPSJ3TWU�a�XKU�opl(J]IY[]`eU�aw�0MWU�aKU�IKÅ]T5Udc;�lN`ePSO\[�L�[]a�[/O�J3T$XYPeT;M�[]O�PeR3T+CN�xJ3T<·fMNT$X�[�o�UQT;XKU�O�J3T�UQ`+[]T$XKU�IKPeJ3I��0J]XKIKJzopJDLWJzLNU¸LNPeaKopPST;MNPeI `eJ3aaKMWO�U�afJ3a¯U�IfIKR3TNUQJ3a�O�J]TNaKPeafXYU U�THO�J3IfIKUQ`y[]OQPSJ3T�[�I/`S[l(J]aKPSOQPSR3T?LNU�PSoplN`S[]T$X�[]OQPSR3T�LNU�`xPSaKR�XYJ3l�JO�J]T�`S[zl(J3afPSOQPSR3T�LNUVUQo�PeaKPSR]T�LNUV`y[zl�[]I XY¹eO�MN`S[z¼ C
j:`(UQaKl�U�OQXKIKJ�LNU�PST$XYUQIf¶�[]`eJ3a:XYU�opl�J3IY[]`eU�a U�T$XKIKU¸`S[^`e`SU�n3[]L�[VLNU7MNT�PSafR]XYJ3l�J/±p`S[]a l�[]IfXK¹SOQMD�`y[�ap¼ LWUQXYUQOQXY[]L�[]a�l(J3a XYUQIKPSJ]IKopU�T$XYU-U�T�MNT XKPSU�opl�J�OQIK¹FXYPSOQJ �
	�� afMNo�[]LNJ?afJ3�NIfUhXKJDLNJ]a�`eJ3aLNUdXYU�OdXYJ3IfU�awU�abMNT�[�m'MNTNOQPSR3T-LNU�����O�J3T %

� u  � 	i
����� ²1BDC��;³

LNJ3TNLWU i
����� UQa�U�`�l(UQIK¹SJ0LNJ�LNUafU�opPSLNUQaKPST$XKU�n3IK[]O�PeR3T�LNUQ`7PeaKR]XKJ3l(JWCxj:`bXYPSUQo�l�J?OQIK¹FXYPSOQJXYPeU�TNU-�;MNU�aKU�Ipn3IK[]TNLNUhU�T O�J3opl�[]IK[]O�PeR3T	O�J3T `y[¿¶0PSL�[5opU�LNPS[�LNUQ`bT0_WO�`SUQJ��;MNU�aKUh�;MNPSUQIKUopU�LNPeI��]l�J3I:U�·fU�oplN`SJ^»7¶3UQO�UQaxaKM�i

����� C���J]a:U�`SUQOQXKIKJ3TNUQa ¼U�opPeXKPSLNJ]a l(J]I:U�aKJ]a PeaKR]XKJ3l�J3a:aKUQIYÅ]TU�TWO�J3T$XYIK[]LNJ3aQ�°aKJ3�NIfUVMNT�m'J3TNLNJ¯O�J]TNafXY[]T$XYU]��[�PST$XKU�If¶�[]`eJ3axXKU�opl(J3IK[]`SUQa�O�J]IfXYJ]a�C ��[zm'J3IKo�[zLNUU�a XYU^U�afl(UQOQXYIfJp¶0PeU�TNUVL�[]LN[¯l�J3I %



������� ��� � � � �  ��� � � � � � �8	 ���T��� �� � E�ª

�����
	 ����� u ����� � ��������� � � ²1BDCu»3³
LNJ3TNLWU ��� UQa�U�`(T;_No�UQIKJzLWU7PSafR]XYJ]l(J3a PSoplN`y[�T;XY[]LNJ3aQ�$aKMNo�[]LNJ]axaKJ]�NIKU7XKJDLWJ3ax`eJ3axLNUdXYUQOd�XYJ]IKU�ag± � ���������xU�aw`y[zLNUQTNaKPeL�[]LhLNUVlNIKJ3�N[]�NPS`ePSL�[�L�LNUVO�J3T$XY[]IbMNT�UQ`SUQOQXYIfR3T-¼?UQT�MNTWJ�LNUV`eJ3aLNUdXYU�OdXYJ3IfU�awl(J]IgMNTNPSLN[]L-LNU�XYPSUQo�l�JNCWj a X�[¯LNU�TWaKPSLN[]L�lWMNU�LNU^U�afO�IfPS�NPeIKaKUVOQJ3o�J�%

� � � � ��� u £��� �0=���� � ²1BDC�i$³
LNJ3TNLWU�£�U�a�`S[5XY[]aY[?LWU�`bm'J3TNLNJ?±�� UQa�`y[5UQZNO�PSUQTNO�PS[?LNU�LNUQXKU�O�OQPSR3T Cx���WJ3IY[��NPSUQT+� UQ`lNIfPSopU�I¸¼�LNUQXKU�OdX�[]LNJhLNUQaKlNMNÆQa¥LNU�`S[�PSoplN`y[�T;XY[]O�PeR3TlWMNU�LNU�¶]U�TNPeIVXY[]T$XYJ-LNUQ`sm'J3TNLNJW�+O�J3opJLNU¸MWT�LNU�O�[]PSopPSUQT;XKJ¥LNUQ` PeaKR]XKJ3l(J/�;MNU¸�;MNU�IfU�opJ3agopU�LNPeI�C ��[¥LNU�TWaKPSLN[]L�LNU¸lNIfJ3��[]�WPS`SPeL�[]LpLNULNUdXYU�OdX�[]IbUQ`�lNIKPeo�UQI�¼ U�ThMNT�XYPeU�opl(JzXwafU^lWMNU�LNU^U�afO�IfPS�NPeIgO�J3opJ b���c!%

�
�
����� ��� u � �1£� � �v=��������
������ � � � � � £l=���� � ²1BDCuª3³

��[zPSLNU�[¥U�T$XYJ]TNO�UQawUQagUdc0XYIK[]U�IgUQ`(¶�[]`eJ3IxLNU �hl�[]IK[zU�a X�[zLNUQTNaKPeL�[]L-LNU¸lNIfJ3��[]�WPS`SPeL�[]L+C ��Jo�Å]a¸aKUQTNO�Pe`S`eJ�aKU�If¹y[ ��[�O�U�IVMNTN[-opPSTWPSopP �\[�O�PSR]ThOQJ3T�MNT��#��� l(UQIKJ-U�a XYU¯o�ÆdXYJ0LNJ m>[]`e`y[ UQT5`y[U�a XYPeo []OQPSR3T-LNU/`SJ3awl�[]IKÅ]opUQXYIfJ3abO�M�[�TNLNJ�`S[pUQafX�[�LN¹Sa XYPSO�[�UQa7ozMW±-l�J3�NIfU]C(j:afX�[�O�J3oplN`SPeO\[]LN[X�[�IKU\[¯lNMNUQLNUz[��(J3IfL�[]IfaKU'bFE\}�c�O�J3T`y[¯[\±DMWL�[ LNUQ`#opÆQXKJDLWJ�LNUQ`�� 
 �RG "#�B$�� ( " ����(2�����?� ����UQ`O�MN[]`�O�J3TWaKPSa XYUVU�Tho�[<cDPSopP �\[�Ix`y[¥m'MWTNO�PeR3T&%

! u =�� �
�

"
�$# �

�
�
� � � � � � ²1BDC�º$³

LNJ3TNLWU8m U�awU�`�T;_No�UQIKJpo�UQLNPSJ¯LNUV¼&%('^l(J3IbPeaKR]XKJ3l(Jh²'aKM��NP ·fJ�X�[�oz�NPSÆQT-lNMNU�LWU/LNUQO\[]UQI�³±  U�agUQ`+T;_NopU�IKJ�LWU�¼)%$'VLWUQXYUQOQXY[]LNJ3agUQThUQ`(XKPSU�opl�JzO�If¹eXYPeO�J �
	�CWj:Th`eMNn$[]I LNU¸o�[<cDPSopP ��[]I `y[m'MNTNOQPSR3T�BDCuº�UQawUQ�;MNPe¶�[]`eU�T$XYU���l(UQIKJ¯o Å�agaKU�TWO�PS`e`SJN�Do�PeTNPSopP ��[]I `y[¥m'MNTNOQPSR3T %

�  � ! u m �
�

*
�(# � 

� � � ����� � � � ²1BDC��$³

`y[�LNPeaKl�U�IKafPSR3T-LNUVUQafX�[�m'MNTNOQPSR3T�¶0PSUQTNUVL�[]L�[�l�J3I � u � �,+ -p�WLNJ3TNLNU^qHU�a %

- u/. �10 �  � !32
. � � ²1BDCeE\}$³



E�º ���� � ��������
	���� ���� �������

G!J3Ib`eJzX�[]T$XYJW�NU�ThU�`�O�[]aKJ¯�;MNU^TNJ3agJ0O�MNl�[¯LNU�`S[¯LWUQXYUQO�OQPSR3T-LNUV`y[zlWIKPSopU�IK[zl�[]I XY¹SOQMN`y[z¼LNUQaKlNMNÆQa7LNUV`S[zPSoplN`y[]T$XY[]O�PeR3T+�0`y[]a�UQO�M�[�O�PSJ]TNU�a7BDC���±-BDCeE\}p[�LNJ3lWXY[]T-U�`�[]afl(UQOQXYJ�%

�  � !
�
u ��� ���

�*
�(# � 

� � � �1£  � �v=��������
�������� � � � � �f£\=���� ��� � ²1BDCeE]E�³

±

-
�
u �

�*
�(# �

�K���� � � � � �
� � £\= � ��� � 	 � � � �>£� � � �
0 � �1£� � �& � � � � � £l= � ��� 2 � ²1BDCeE�B3³

v7U¿`S[�opPSTNPeo�P �\[]OQPSR3T	LNU`y[�U¢cDlNIKUQaKPSR]T BDCeE]EUdc0XKIY[]UQIKU�opJ3a�UQ`�¶�[]`eJ3I¯LNU � ±�l�J3Ip`SJX�[�T;XKJ¯`y[/¶0PSLN[zo�UQLNPy[zLNUQ`+PSafR]XYJ]l(J��;MNU�UQafX�[�o�J3agUQafXKMNLNPy[�TNLNJNC�v�PSO ��[z¶0PSL�[zopU�LWPy[z�;MNU�LN[]IYÅLNUdXYU�Ifo�PeT�[]L�[zOQJ3ThMNT�UQIKIfJ3IbL�[]LNJ¯l�J3Ig`y[zU¢cWlWIKU�afPSR3T B0CeE�B0C



� �����������
	 �

� � �������
	 �� ���k������� 	 �� ��� ��� � ��������k�H�
�½�

�xJ3opJ7aKU ��[�U¢cDlN`SPeO\[]LNJwU�T¥U�`0O\[]lN¹FXYMN`eJw[]T$XYU�IfPSJ3IQ��`y[blNIKUdXYU�TWaKPSR]T¥LNU U�afXKUxU¢cWl�U�IfPSopU�T$XYJ�U�a`y[¸LWUQXYUQIKopPST�[�O�PSR]TzLNUg`y[�as¶0PSL�[]aso�UQLNPy[]asLNUg¶][�IKPSJ]asT;_NO�`eU�J3a IfPSO�J]a U�T¯TNUQMWXYIfJ3TNU�aQC;j:`No�ÆdXYJ0LNJUdcDl�U�IfPSopU�T$X�[]`�OQJ3TNafPSafXKU/UQT`S[pOQIKU\[�O�PSR]T�LNU^U�a XYJ3a�T;_NO�`eU�J3awo�UQLNPy[�T;XKUV`y[zm'IY[]n]o�UQT;XY[]O�PeR3T-LNUMNT�[ �N[��¸lNIfPSo�[]IKPeJ/UQT�MNT��N`y[�TNO�J�LNU7lNIKJ0LNMNOQO�PSR]T+�WafM�l(J3a XYUQIKPSJ]IxPSLWU�T$XYPFZ�O\[]OQPSR3T O�J3T-[\±0MNL�[LNU¿MWT U�aKl�U�OdXYIfR3o�UdXYIfJ ±�l�J3I _W`eXYPeo�J�aKM Peo�lW`y[]T$X�[�O�PSR]T�UQT U�`wPST$XYUQIKPSJ]I LNU¿MWT LNUQXKU�OQXKJ3ILNU¯t0PS`SPeO�PeJN��LNJ3TNLWUzaKU�UQaKl�U�IY[�IYÅ�aKM5LNUQO\[]Peo�PeU�T$XYJWC �xJ]T�UQ`slNIfJ3l�R3aKPFXYJ LWU ��[]O�UQI¸MNT�UQafXYMWLNPSJaKPeafXKU�o�Å�XYPeO�JzLNUQ`+opÆQXYJ0LNJzLWU�PSoplN`y[]T$XY[]O�PeR3T �WU�opJ3agLNU�aK[]IKIfJ3`S`S[]LNJ/MNT-O�R0LNPSn3J ��J3T$XYU¢� ��[]If`SJ�;MNU-aKPeozMN`y[¿UQ`�l�[]afJ�LWUh`eJ3azPeJ3TNU�a¯[¿XKIY[\¶3ÆQa�LNUQ`gLNPSafl(J]aKPeXKPe¶]J�UdcDl(UQIKPeo�UQT;XY[]`ÂC ��TNJ5LNU-`eJ3alNMNT$XKJ3a�LNU�`ePSO�[]LNJ3a�LNU�`!UdcDl(UQIKPeo�UQT;XKJ�U�aQ�+O�J3opJ �NUQo�J]a7opU�TNOQPSJ3T�[�LNJ�O�J]T5[]T$XYU�IfPSJ3IfPSL�[�L+�°`y[LNUdXYU�Ifo�PeT�[]OQPSR3ThlNIKUQO�PeaY[�LWU�`sUQaKl�U�afJ3I7LNUQ`!�W`SJ0�0MWU¥LNU/�7`SMWo�PeTNPSJ�TNUQO�UQaY[]IfPSJ lN[]IY[�m'IfU�T�[�I�`eJ3aPSJ]TNU�aQC ��[5MWXYPe`SP �\[]OQPSR3T	LNUhMNT O�R0LNPSn3J ��J3T$XKUd� ��[�IK`SJ5¶0PSUQTNU�·fMWafXYPFZ�O\[�L�[W� TNJ�aKR3`eJ�l�[�IY[5`y[LNUdXYU�Ifo�PeT�[]OQPSR3T¿LWU�U�aKU�¶�[]`eJ3I��(aKPSTWJ�l�[]IY[�UQ` O\Å�`SO�MW`SJ�LNU�`S[]a7X�[�aY[]a�LNUz±¿`y[]a¸l�J3afPSO�PeJ3TNUQa¸LNUPSoplN`S[]T$X�[]OQPSR3T�LNUw`y[�a:LNPSa XYPST$XY[]a U�aKl�U�OQPSUQaxPSafJ]XYR]lNPSO�[]a U�T UQ`°PST$XYUQIKPSJ]I:LNU�`°LNUdXYU�OdXYJ3I LNU¸tDPS`ePSO�PeJNCj:T�UQafXKU/O�[]lN¹eXKMN`SJ�LWU�aKOQIKPe�NPSIfU�opJ3agO�J3opJ�XYIK[]��[�·K[¯U�a XYU^O�R0LNPSn3Jz±�o�J3a XYIK[]IKUQo�J3ab[�`Sn3MNTWJ3agLNU`SJ]agIKU�afMN`eXY[]LNJ3agJ]�WXYUQTNPSLNJ]awOQJ3ThÆ�`ÂC

�_����� � #���!��8� ��& 3+! � ��1�.��"!�#%$

Gs[]IK[z`y[^IKU\[�`SP ��[]O�PeR3TpLNU¸MNT�UQafXYMWLNPSJ�afPSafXKU�o�Å�XYPeO�J^LNU�`(o�ÆdXYJ0LNJzLNU7PSoplN`y[]T$XY[]O�PeR3T �NU�opJ3aMWXKPS`SP �\[]LWJpMWTO�R0LNPen3J �hJ3T$XYUd� ��[]IK`eJ�UQT¿U�`�OQM�[]`#U�afXYÅ]TPeTNO�`eMNPSLWJ3agXYJ0LNJ3aw`SJ3abU�`eU�opU�T$XYJ]a��;MNUm'J3Ifo []Tpl�[]I XYU�LNU�`�LNPSafl(J]aKPeXKPe¶]J/U¢cWl�U�IfPSopU�T$X�[�`ÂC;�{n]IY[]TNLWU�axIK[]aKn]J3ax`eJ/�;MNU �N[]O�U�U�afXKU¸O�R0LNPen3JU�a7aKU�n]MNPSI�`y[ �NPeafXKJ3IKPS[pLNU¥O\[]L�[�MWTNJ�LNUz`eJ3a7PeaKR]XKJ3l�J3a���LNU�afLNU�aKM�OQIKU�[]O�PeR3T¿U�T�UQ`s�N`S[]TNOQJ�LNUlNIfJDLNMWO�O�PeR3T+� ��[]a X�[z�;MNU¸afU¸LNUQXKPSUQTNU¸U�T-[�`Sn3MNTWJ¥LNU¸`S[]axlN[]IfXKU�a�LNUQ` LNPeaKl�J3aKPFXYPF¶3J^J¯[]��[]TNLWJ3T�[U�` opPSafo�JNC v7MNIK[]T$XYUpU�`:O\[�o�PeTNJ-LNU¯O\[]L�[hPSafR]XYJ3l�J�LNUQT;XKIKJ�LNU�` LNPeaKl�J3aKPFXYPe¶]J�UdcDl�U�IKPeo�UQT$X�[]`1�[]`en3MNT�[]aVLNU�`y[]a^PST$XKU�IY[�O�O�PeJ3TNUQa/lNIfPSo�[]IKPS[]a�LNUp`SJ3a^PSJ]TNU�a^l(UQaY[]LWJ3a¥OQJ3T `y[-o�[�XYUQIKPy[���[�T?aKP �
E\�



B]} ����� ��	 � � 	M�������� � 	 � 	M�e� � � �%	 � � ��� �  ��� �

LNJ¿XKU�TNPeL�[]azUQT�OQMNU�T$XY[W� O�J]o�J�afJ3T	`y[]a¥l(ÆQIKLNPeL�[]azLNU�UQTNU�Ifn3¹y[D�!`S[LNPSafl(UQIKafPSR3T	UQT�UQTNU�Ifn3¹y[D�`y[pLNPSafl(UQIKafPSR3T�[�TNn3MN`S[]Ig±`eJ U�a X�[]LWJ3a¸PSR]TNPSOQJ3a�LWUzO\[]Ifn$[WC�j:afXKJ3a7m'U�TWR3o�UQTNJ3a¸afUzU�TWO�MNUQT;XKIY[]T[]oplN`SPS[]opU�T$XYUwLNU�afO�IfPeXYJ]a�U�T bFE]E�cÂCWGs[]IK[zMNT-LNU�afO�IfPSl�O�PSR]T�LNU¸`y[�a�UdcDlNIfU�aKPeJ3TNUQawMDXYPS`eP ��[]L�[]a U�TT;MNU�a XYIfJ�O�R0LNPSn3J�l�[]IK[�U�`!O\Å]`eO�MN`eJ�LWUzU�a XYJ3a�UQm'U�OdXYJ3a�¶3U�I7�7l�Æ�TNLNPeO�U�©�C(�kO�J3T$XYPeT;M�[]O�PeR3TLWUd�aKOQIKPe�NPSIfU�opJ3asLNUdX�[]`e`y[]LN[]o�UQT$XYU O\[]L�[�MNT�[¸LNU�`S[]aslN[]IfXKU�a:�;MNU�afUgU�TNOQMNU�T$XYIK[]T¯PSoplN`SUQo�UQT$X�[]L�[�aLNUQT;XKIKJpLNU�`�OQRDLWPSn3J�%

À @'2��#"3� ��98#�<�+�! #"$"$%>&�� ��9 À 9;�<%1@>%'��)
j:`V�N`y[�TNO�J�LNU�lNIKJ0LNMNOQO�PSR]T{LNU�©xUQIKPS`ePSJ?XKPSUQTNU�MWT LNJ3�W`SU�XYIK[�X�[]opPSUQT$XYJ	U�T{T;MNU�a XYIKJOQRDLNPen3JNC�G#J3IVMNT�[-l�[]I XYU¯`SJ3aVPeJ3TNU�a��;MNUp`SJh[�XKIY[\¶0PSUQaY[]T�aKMWm'IfU�T�U�T?afM�PeT$XYU�IfPSJ3I�PeT$XYU�I �[]OQO�PeJ3TNU�aglWIKPSo�[]IfPy[]a LNUV[]O�MWU�IKLWJ�OQJ3T-`y[]a�U¢cDlNIKUQaKPSJ]TNU�awLNU�afO�IfPeX�[�awUQT-U�`��7l�Æ�TWLNPSOQUV©7C
)�l�J3I�J]XKIY[ lN[]IfXKU�U�a�LNJ3TWLNU�XYPSUQTNUz`eMNn$[]I�`y[ lNIfJDLWMNO�OQPSR3T5LNUzXKJDLNJ]a¸`SJ3a�m'IY[]n3opU�T$XKJ3a�;MNU¯aKUQIYÅ]T5UQafXYMWLNPy[]LWJ3a�l(J]afXYUQIKPeJ3IKopU�T$XYU�C�Gs[�IY[�LNUQXKU�Ifo�PeT�[]I7`S[�lNIKJ0LNMNOQO�PeR3T�IKUQ`y[�XKPe¶�[LNU¥`SJ3a¸LWPSafXKPST$XYJ]a7PSafR]XYJ]l(J3a�aKU ��[�Peo�lW`SU�opU�T$XY[]LNJ LWU�T$XYIfJhLWUzT;MNU�a XYIY[�afPSozMN`S[]O�PeR3TUQ`OQRDLNPen3JVl�[]IK[/U�`°O�Å]`SOQMN`SJVLNUwaKUQO�O�PeJ3TNUQaxUQZNO\[]OQU�agj G(� ' bFE�B cÂC0v7Ubm'J3IKo�[^[]`SU�[�XYJ3IfPy[W��LNU[]OQMNU�IfLNJVO�J3Tp`y[¸afU�OQO�PSR]TpUdZ�O\[ �wlWIKU�LWPSO ��[Vl(J]I:j G(� '¥�$aKUbaKUQ`SUQO�O�PeJ3T�[]IKÅ]T¯`SJ3asLNPSa XYPST$XKJ3aT;_NOQ`SU�J]a��;MNU¸aKJ]T�lNIKJ0LNMNOQPSLNJ]axU�T�`S[^IfU\[]OQO�PeR3T�O�J]T�U�`��N`y[]TWO�JNC0� UQafXYJ]a�T;_NO�`eU�J3a�afU7`eU�a
��[�O�U¸l�U�IfLNU�IgUQTNU�Ifn3¹y[¥UQT�`y[¥opPeXY[]L IfU�a X�[]T$XYU�LWU�` �W`y[]TNOQJ ��[]a X�[z�;MNU�`eJz[]��[�TNLNJ3T�[�T�±afJ3T�PeT$±3U�OdX�[]LWJ3abU�ThU�`�q r�t(C
� 9;8!2N��2����°�-�#9=?2���2N��Ä���� � )
��J3a�T0_WO�`SUQJ3a��;MNUzaK[]`SUQT¿LNU�`!�N`y[�TNO�J�afJ3T�O�J]TNLNMNOQPSLNJ3a7U�T�T;MNU�a XYIK[�aKPSo¥MN`y[]OQPSR3T ��[]a X�[`S[zU�T$XYIK[]L�[¯LNU�`�q r�t(�NLWU�T$XYIfJ�LNUQ`�O�M�[�`�aKUVaKPeozMN`y[�IYÅ¥afMhXKIY[\±3UQOQXYJ]IKPy[�LNU^[]OQMNU�IfLNJpO�J3T`eJ3azO\[�o�l�J3azo�[]n3TNÆdXYPeO�J3a/LNU�`SJ3a¥LNPSa XYPST$XKJ3azLNPel(J3`eJ3a¥�;MNU�OQJ3TWm'J3Ifo [�T	U�`�afU�l�[]IK[]LNJ3IQC�xJ3T$¶0PSUQTNUV[]OQ`y[]IK[]Ix�;MNU�T;MNUQafXYIfJ¯O�R0LNPSn3J¥TNJ ��[]OQU�MNT�O\Å]`eO�MN`eJzLNU7XKIY[]TWaKopPSaKPeR3T�lNIfJ3lNP �[]opU�T$XKU�LNPSO �WJN�s`eJ¿�;MNU ��[]OQU�opJ3azUQa�O\[]`eO�MN`S[]I¥`S[]a¥l�J3aKPeO�PeJ3TNU�a^XYIK[]TNaf¶]U�IfaY[]`eU�a¯LNU�`eJ3aPeJ3TNU�agUQT�`eJ3agLNJ3ablN`S[]TNJ3a�m'J0O\[�`SU�agLWU�`�q r�t�aKU�n]_NT�`S[]agUdcDlNIfU�afPSJ3TNUQa %

� � u � ���  
 � ���  q	� ²>~WCFE�³

� � u � ��� � � � � � �  � ���  
 � � �  q	� ²>~WCuB3³
LNJ]TNLNU � ���  
 �wUQa¸`y[pLNPSafl(UQIKaKPeR3T¿UQT�`y[�LWPSIKUQO�OQPSR3T � LNUQ�NPSLN[�[ `y[pLNU�a ¶0Py[]OQPSR3T¿LWUzo�J<�opU�T$XYJWC � ��� � �7U�aV`y[�o []n]TNPeZ�O�[]O�PeR3T+��aKU�LNUdZ�TNU¯O�J]o�J�`S[ ¶][�IKPy[�O�PSR]TU�T5`S[�o []n]TNPeXKMNLLNU^`y[¯O�J0J3IfLNU�T�[�L�[pLWU/MNTN[�l�[]I XY¹eO�MN`S[¯LWU/MNT�lN`y[�TNJ�Peo [�n3U�Th[¯J]XYIfJ¿²'U�a7UQafXKU/O�[]aKJ�`y[¶�[]IfPy[]OQPSR3T¿LWUp`S[�O�J0J3IKLWU�T�[]LN[�XKIY[]TWaf¶3UQIKaK[]` � ³dC���J3a�aKMW�N¹STNLWPSO�UQa^}W��B�±¿�-PSTNLWPSO\[�T�`y[UQT;XKIY[]LN[ LNU�`sq r�t-±h`SJ3awlN`S[]TNJ3awm'JDO�[]`SUQa�PeT;XKU�Ifo�UQLNPSJ¯±-Z�T�[]`1�(IfU�aKl�U�OdXYPF¶][�o�UQT;XKU]C(j:a �XY[]a U�O�MN[]O�PeJ3TNU�a IKUQ`y[]OQPSJ3TN[]T¯`y[�l(J]aKPSOQPSR3T�XKIY[]TNa ¶3UQIKaY[�`(UQT�UQ`�afU�n3MWTNLNJ/±¯OQM�[]I XYJ^lN`y[]TWJ3am'J0O\[]`eU�a^² � � � � � ³xO�J3Th`y[zIfPSn3PeLNU��7o []n]TNÆQXKPSO\[-² q	�0³�LNU�`�T;_NOQ`SUQJp�;MNU/[�XKIY[\¶0PSU�aK[�U�`�aKUQlD�[]IK[]LNJ3IQCWG![]IY[�MNTN[zLNU�afO�IKPel(OQPSR3T�LWUQX�[�`S`y[�L�[/LNU7`y[¥R3lDXYPSO�[zPSR3TWPSO\[V±�LNU7`y[/XKIY[]TNafo�PeaKPeR3TLNUQ`7qsr7t�¶]U�I bFE�~ cÂCx�xM�[]TNLWJ MNT T;_NOQ`SU�J?`S`SUQn$[�[ tNB�J [ tD� ²'`SJ3aplN`S[]TNJ3a¯m'JDO�[]`SUQa



� ��� � �
	 ��� � 	M� � � � �
� �  � ��� BDE

PeT;XKU�Ifo�UQLNPSJ¯±�Z�T�[]`y³bafU¥OQJ3o�lWIKMNUQ��[�afM¿l(J]aKPSOQPSR3T ��aKP#Æ�afXY[ U�a X�Å�[]`SU�·K[]L�[¯o Å]awLNU�E�}3}opo LWU�`y[¥XYIK[\±3U�OdXYJ3IfPy[�O�UQT$XYIY[�`+aKU^[]��[�TNLNJ3T�[zUQ`+aKUQn3MNPeo�PeU�T$XYJ�LNU�UQaKUVT;_NO�`eU�J�±$[��;MNUUQT;XKU�TNLWU�opJ3a7�;MNU/TNJ�afU/XKIY[]TNafo�PFXYPeIYÅ�[pXKIY[\¶3ÆQa7LNUQ`#q r7t�±$[p�0MWU�¨V§���E�}3}¯o�o U�aw`y[[]OQU�lWXY[]TNOQPy[�U�Thl(J]aKPSOQPSR3T�LWU�`�aKUQl�[]IK[]LNJ3IQC
��MNTN�;MNUUQ`gPST$XYUQIKPeJ3I�LNU�`wq r�t	aKUhU�TNOQMNU�T$XYIfUUQT ¶�[]O�¹eJN� LNUQT$XYIKJ�LNU�`bopPSafo�J�lNMWU�LNU
��[��(UQI ¶�[]IfPy[]a O\[]lN[]axLNU�o [<XYU�IfPy[]`1�]OQJ3o�J/lNMNUQLNU�T�afU�IxUQ`°lN`yÅ]a XYPeO�J^O�U�T$XKU�`S`eU\[]LWJ3I UQT-tNBJ []`Sn3MWT�[�`SÅ]o�PeT�[�LNU �wPSJ3�WPSJp�0MWUz[]OdXY_�[ OQJ3opJ��,'#�p?�� 
 
 =B?�� lN[]IY[ UQ`SPeo�PeT�[]I�l�J3aKPe�N`SUQaUQafX�[�LNJ3a�LNU�O\[]Ifn$[/LWU�` �N[��7afU�O�MWTNL�[]IfPSJNC���[]axPeT;XKU�IK[]O�OQPSJ3TNUQaxlNIfPSo�[]IKPS[]a:X�[]T$XKJ¥LNU¸l�Æ�I �LNPeL�[�LNU¯U�TNUQIKn3¹S[�O�J3opJ�LNU¯afXKIY[]n3n]`SPSTWn�U�TNUQIKn3ÆdXYPSOQJ�±5[]TNn3MW`y[]I ��[�T�afPSLNJ�XKU�TNPeL�[]aVU�TOQMNU�T$X�[¯aKUQn3_NT�`y[]agU¢cWlWIKU�afPSJ3TWU�awLNU�`���l(ÆQTNLNPSOQU^©7C
� 9$��90"]���°��9D�z90� � «*)
�xM�[�TNLNJ�MNTN[�LNU/`y[]abl�[]I XY¹eO�MN`S[]ab`S`SUQn$[p[]`�lN`y[]TWJpm'J0O\[]`�Z�TN[]` ²ÂtD�;³¢�°aKU¥UQTNO�MWU�T$XYIK[�O�J3TT;MNopU�IfJ3aKJ3a-LNUdXYUQOQXYJ]IKU�ah�;MNU ��[]T aKPeLNJHLNU�afO�IKPFXYJ3a-UQT []lN[]IfXY[]LNJ3a-[]T$XKU�IKPeJ3IKUQa�CbG![]IY[T;MNUQafXYIK[�afPSozMW`y[]OQPSR3T+�#U�`xlNIKJ3l�R3afPeXYJ�LWU�U�afXKJ3a¯LNUQXKU�OdXYJ3IfU�apU�a¯PSIfIKU�`eUQ¶�[]T$XYU�C ��[�_NTNPeO\[PeTWm'J3IKo�[]OQPSR3T�TNUQO�UQaY[]IfPy[�lN[]IY[-T;MNU�a XYIKJlNIKJ3l�R3afPeXYJhaKJ]T?`y[�a^PeT$XYU�IK[]O�OQPSJ3TWU�a^lNIKPeo []IfPy[]a�;MNU�aKMWm'IfU�T�`eJ3apT0_WO�`SUQJ3apU�T�UQaY[]a�O\[]lN[]a LNUho�[�XYUQIKPy[DC ��T�[5¶3U"�TNJ3apIKUQo�PFXYPeo�J3az[]`��l(ÆQTNLNPSOQU�© l�[�IY[?`S[]a�U¢cDlNIKUQaKPSJ]TNU�a��;MNU �N[]T aKPeLNJ Peo�lN`eU�opU�T$X�[�L�[]a¯U�T UQ`7O�R0LNPen3Jl�[�IY[�O\[]`eO�MN`S[]I�`S[]agl(ÆQIKLNPeL�[]agLNUVUQTNU�Ifn3¹y[W�W`y[�LNPSafl(UQIKafPSR3T-U�TWU�IKn]ÆQXYPeO\[z±�`S[�[]TNn3MN`S[]I�C
À @'���+ �9¿��92�@> #= %1�#%'��)
�xM�[�TNLNJ-`SJ3a�PSafR]XYJ3l�J3a�`S`SUQn$[]T�[-t0��`SJ ��[�O�U�T5OQJ3T�MNT�[]a�UQTNU�Ifn3¹y[�a¸LNUz¶�[]IKPeJ3a7OQPSUQT;XKJ3aLNU ��U�¦�§�M+C°� U�aK[]abU�TNUQIKn3¹S[]abU�afXY[]awl�[]IfXK¹SOQMN`y[]a�[�XYIK[�¶]U�aK[]IK¹S[]T�UQ`�U�afl(UQaKJ3IwO�J3IfIKUQaKl�J3TD�LNPeU�T$XYUz[]`sLNUdXYUQOQXYJ]I¸LNU¯tDPe`SPeO�PSJpaKPeT¿TNPeTNn3_NT�lNIfJ3�N`eU�o�[p±�·K[]o Å�a7aKUQIK¹S[]T¿PSoplN`S[]T$X�[]L�[�aUQT{UQ`¸PST$XYUQIKPeJ3I�LNUQ`�o�PeaKopJNCxv�U��NPeLNJ�[HUQafXKJ TNJ]a�¶3U�opJ3a-J3�N`ePSn$[�LNJ3a�[	MWXKPS`eP �\[�I MNT�N`eJD�;MNUwLNU��7`SMWo�PeTNPSJN��O�MW±3[z_NTNPeO\[^ZNT�[]`SPeL�[]LpU�a lNIKJ�¶3J0O\[�IxU�`°m'IKUQT�[]LNJ/LNU7`eJ3a T0_WO�`SUQJ3a[]` [�XKIY[\¶3UQaY[]If`SJl�J3I/PST$XYUQIY[]OQO�PSR]T	�xJ3MN`eJ3oz�NPS[]T�[�O�J]T `SJ3a^U�`eU�OdXYIKJ]TNU�azLWU `SJ]a¥Å�XKJ3opJ3a�;MNUz`eJ�m'J3Ifo [�T+C�j a XYU��N`eJD�;MNU/LNUzo�[�XYUQIKPS[]`�U�a¸MWTNJ�LNUz`eJ3a�UQ`SUQo�UQT;XKJ3a7OQ`y[\¶3U¥U�T�U�a XYUU¢cWl�U�IfPSopU�T$XYJ/±�MWTNJzLNU¸`eJ3a J3�0·fUQXKJ3axLWU¸T;MNU�a XYIY[zafPSozMW`y[]OQPSR3T+�]aKM�U�afl(UQaKJ3IxLNU�l�U�TNLWU�IYÅ_NTWPSO\[^±�U¢cDO�`SMWaKPe¶�[]opU�T$XKU7LNUQ` T;_NO�`eU�Jz�;MNU7LNU�afU�U�opJ3agPeo�lN`S[]T$X�[]I ±�LNU¸`S[/UQTNU�Ifn3¹y[^O�J3T`S[z�0MWU/`e`SU�n3[z[p`S[zU�T$XYIK[]L�[¯LNU�`�opPSafo�JWC
� 9$��90"]���°� ��9 � %1@>%>"$%>�*)
j:`;LNUQXKU�OdXYJ3I!LNUgtDPe`SPeO�PSJgUQTzT;MNU�a XYIfJ¸O�R0LNPSn]JN��MNT�[b¶3U��xo Å]aQ��O\[]IfU�O�U LNU PSopl(J3I X�[]TWO�Py[gOQJ��opJ^XY[]`ÂC �#[^_NTNPeO\[VPSTWm'J3Ifo [�O�PSR]T�IKU�`eUQ¶�[]T$XYUwU�a aKM�U�aKl�U�afJ3I�² E7opo " B]~3~DCu}�opn;§�O�op��³¢�ÆQafXYU�aKUQIYÅ`eJh�;MNU�LNUQXKU�Ifo�PeTNU��;MNU�`SJ3a^LNPeafXYPeT$XYJ3aVT;_NO�`eU�J3a/�;MNU `eJ[�XKIY[\¶0PSUQaY[]T�aKUpPSo��lN`S[]T$XYUQT¯[¸o [\±3J]I J�o�UQTNJ3I lWIKJ]m'MNTWLNPSL�[�L�LNU�T$XYIfJVLNUgÆ�`DJ�aKPSoplN`eU�opU�T$XYU�`eJ�[�XKIY[\¶0PSU�afU�TafPST-o Å�a�C ��[�aKPeozMN`y[�O�PSR]T�n3M�[]IfL�[�PSTWm'J]IKo�[]O�PeR3T�aKJ]�NIY[¯O�M�[�T;XKJ3abPSafR]XYJ3l�J3agafU��N[]T-PSo��lN`S[]T$X�[]LWJpLWU�T$XYIfJ�LNUQ`�¶3J3`eMNo�UQT-LNU/LWUQXYUQOQXKJ3I���[]af¹�O�J3opJ¯`y[�T�[�XKMNIY[]`eU���[¯LWU^O�[]L�[¯MNTNJLNUVUQ`S`SJ]aV²>O�[]IKn$[D�No [�aY[z±�U�a X�[]LWJ�LNUVO�[]IKn$[3³dC



B3B ����� ��	 � � 	M�������� � 	 � 	M�e� � � �%	 � � ��� �  ��� �

�_�T��� � � ��17.8$*) .��"!7�8$�&(3 3;!�� ��17.8��.�3��r�<&(3+��1 ) .����83"�

�xJ3opJ �NU�opJ3a:UdcDlN`ePSO�[]LNJ�O�J]T�[�T;XKU�IfPSJ3IfL�[]L+��U�`WZ�T¯_N`FXYPeo�J�LNUg`y[¸afPSozMN`S[]O�PeR3T¥UQa��;[]LWU�o�Å]aLNUpO�J3TWJDOQU�IVO�M�Å�`SU�a^aKJ]T�`eJ3aVLNPSa XYPST$XKJ3a�PSafR]XYJ3l�J3aV�;MNUpaKU¯¶][�T?[-PSoplN`y[�T;XY[]I¸LNUQT$XYIKJhLNUQ` LWUd�XYUQOQXKJ3I�LNUhtDPe`SPSOQPSJ-± UQT��;MNÆ�l�J3afPSO�PeJ3TNUQa��sLWUQXYUQIKopPST�[�IzO�J3T	lWIKU�OQPSafPSR3T	UQ`�U�afl(UQaKJ3I¯LNUQ`�o [��XYUQIKPS[]`�TWU�O�UQaY[]IfPSJ	l�[�IY[?m'IKUQT�[]I�`SJ3a�T0_WO�`SUQJ3a���[]a X�[ MNTN[ U�TNUQIKn3¹S[�X�[]`��;MNU�U�`�PSaKR�XYJ3l�J?�;MNUTNJ3afJ]XYIfJ3a aKU�`eU�OQO�PSJ]TNU�opJ3a aKU�[^Peo�lN`S[]T$X�[]LWJ�U�T UQ`°O�U�T$XKIKJ¥LWU�`°LNUQXKU�OdXYJ3IQCW�xJ]T�T;MNUQafXYIfJzO�R0LNPen3J
��J3T$XKUd� ��[�IK`SJ�l�J0LNU�opJ3a�aY[��(UQI�UdcW[]OQXY[]opU�T$XYU-`y[�l(J3afPSOQPSR3T	LNU�Peo�lW`y[]T$X�[�O�PSR]T?LNUQ`gPSaKR�XYJ3l�J�;MNU�aKUQ`SUQO�O�PeJ3TNUQo�J3a/U�THU�` PST$XYUQIKPeJ3I/LWU�`�LNUdXYUQOQXYJ]IzLNUhtDPe`SPSOQPSJNC+j `xlNIKJ0O�UQLNPSopPSUQT;XKJ¿[¿afU�n3MNPeIU�axaKPSo¥MN`y[]I `y[^PSoplN`y[�T;XY[]O�PeR3T¯LNU¸`S[/U�afl(UQO�PeU¸PSafJ]XYR3lWPSO\[^aKUQ`SU�OQO�PeJ3T�[]L�[/l�[]IY[^¶][�IKPSJ]a UQaKl�U�aKJ]IKU�aLNUQ` �W`SJ0�0MWUpLWUp��`SMNopPSTWPSJN��U�a XYMNLNPS[]TNLNJ�l(J]afXYUQIKPeJ3IKopU�T$XYU�OQM�Å]` U�a^U�`:UQaKl�U�afJ3I¥l�[�IY[�U�` O�MN[]`
�NUQo�J3abPeo�lN`S[]T$X�[]LWJzU�afU^PeaKR]XKJ3l�J�U�ThU�`�O�UQT$XYIKJ�LNUV`SJ3awt0PS`SPeO�PeJ3a�C

v7U�UQafXYU�o�J0LNJhLNUQXKU�Ifo�PeT�[]opJ3a/UQ` U�aKl�U�afJ3IzTNUQO�UQaY[]IfPSJ¿LNUQ` �W`SJ0�0MWU�LNU��7`eMNo�PeTNPSJ-l�[�IY[O\[�L�[�MWTNJ�LWUh`eJ3a¯T;_NO�`eU�J3a¯�;MNUh�0MWU�IKUQo�J]a�UQafXYMWLNPy[]IQC j:T `S[�XY[]�N`S[ ~WCuB5l�J0LNU�opJ3az¶3UQI�UQ`¶�[]`SJ]I¥LNUQ`�U�afl(UQaKJ3I�LNUQ`��7`eMNopPSTNPeJ�TNUQO�UQaY[]IfPSJ�l�[]IK[¿PSoplN`y[�T;XY[]I^U�T	U�`xO�U�T$XKIKJ5LNU�`xLNUQXKU�OQXKJ3ILNPF¶3U�IfaY[]agUQaKl�U�OQPSU�agPeaKJ]XKR3lNPeO\[]aQC��wT�[/¶3U"� �NU�O �NJ¯UQafXYJ�l�J0LNU�opJ3axLWPSaKl�J3TNUQIKTNJ]ag[zUQm'UQOQXYMN[]I�MNTU�a XYMNLWPSJ�aKPeafXKU�o�Å�XYPeO�J¥LWU¸`y[]axU�aKl�U�OQPSUQagPSaKJ�XYR3lNPeO\[]a PSoplN`S[]T$X�[]L�[�a UQT�U�`+PeT;XKU�IfPSJ3I LNU�` LNUQXKU�OQXKJ3ILNU/tDPe`SPSOQPSJ/l�[]IY[�O�[]L�[¯MNTNJpLNUV`y[]a�opU�LWPSL�[]aQC
�Q��&����°8:� 4��#9;��É�Ê>2�90� � « 4���9;��É(Ê'2 � %>@>%1"$%'� 4¸��8:90���°���#90@ ¾ @1 #= %>�!%'�
�> ��� � � � »�~$ªDC�~ �hU�¦V§�M �$}DCu}$ª �hU�¦V§�M ~$ª]º3~�opn;§ � m��
������ � � »�i]�NC�� �hU�¦V§�M �3ºWCeE ��U�¦�§�M ~3º]�$��opn;§ � m��
��� �� � � »]B]}WC�i �hU�¦V§�M �$ªDC » ��U�¦�§�M ~$B]º3~�opn;§ � m��
���� ��� � ? i]}3�WCuª��hU�¦V§�M �3ºWC ª ��U�¦�§�M �;B]�3º�opn;§ � m ��������� � ? »�iWE3Cuª��hU�¦V§�M �3ºWC B ��U�¦�§�M ~3i3�WEVopn;§ � m��

�xM�[]LWIKJ/~WCeE % � �/��$�( �4������ ��"#�B$�(N������ ����(��/�����/���� ����(*>?(9?I?$1� ���+68( $��B"#��"4 5
L�$ �	�2�4� L/�( $-� $
�*��;3I?$�� ��� ���?>��+����(9�/L/L�"4��*�	�����	� � "#�8�*(N�	���4�	�8L �����3$-��3��� (9�� "9�_����/����P5 �*�2"#�����
�:L/�( $-� $
�*��; ��� ��( L/�����%�/ ����( �������/L����� ���'�1"#( "4L�"4	<f �� (N� ���4�	$-�*��� L/�( $-�B�*� E	������O(N� �������D��1%�
L/�� (N� I?$1�:L �����'$-��'���&(9��&�)(1L�(9�/��&(#(9�4��� ����7*<x ��A(N�'����� L/���
� L/�( $-�B�*�'������%� �	����&(N�
�������D��1%� I?$1�ML ����� $���F��� ��(#(9��'���������"#�4� �������%�  ����( �1"#( "4L�"4	< � ��'"9�_����/���� ����(N�F� ��>?(N�
����:&2�
���	���������� �*� �E	����"4�������/�&��� (N���/� ��L/L�"���� ���� ¢¡/£ - ) �����*$ ��� �?<

��UQo�J3a^UQm'UQOQXKM�[]LNJ�U�afXY[]a^aKPSo¥MN`y[]OQPSJ3TWU�a�l�[]IK[-¶�[]IfPSJ3aVO�[]aKJ3a^l�[]I XYPeO�MN`S[]IKUQa�IKU\[�`SPSa X�[]aQ��U�T`SJ]a��0MWU �NUQo�J]ahLWUQXYUQIKopPST�[�LNJ	O�M�Å�`SU�a-afJ3T `S[]a�LNPem'UQIKUQT;XKU�a-T�[�XKMNIY[�`SU���[]a-LNU5`SJ3a�PeaKR]XKJ3l�J3aPSoplN`S[]T$X�[]LNJ]a��#U�a¯LNU�OQPSIQ� aKM�O\[]Ifn$[W� o�[]aK[±	U�a X�[]LNJ5LNU-O�[]IKn$[D� []af¹gO�J3opJ�`y[¿l�J3aKPeO�PeR3T	LNUPSoplN`S[]T$X�[]OQPSR3T�U�T�lNIKJ]m'MWTNLNPSLN[]LHLNU�T$XYIfJ5LNU�`wtDPe`SPeO�PSJWCs�xJ]o�J5ozMNUQafXKIY[�l(J0LNUQo�J3a�J]�NaKUQIf¶�[]I`y[?ZNn3MNIY[ ~WCFE3��LNJ3TWLNU�¶3U�opJ3a-IKUQlNIKUQaKUQT;XY[]LNJ3ah`SJ]a�LNPSa XYPST$XKJ3a�T;_NO�`eU�J3a-UQT m'MNTWO�PSR]T LWU�`y[lNIfJ]m'MNTNLNPeL�[]L-LNUVPSoplN`S[]T$X�[]OQPSR3T+C
¦ U�opJ3a �;MNUb`y[¸U�`eU�OQO�PSR]TpLWU�`°U�afl(UQaKJ3I LNUQ`�tDPS`ePSO�PeJ¸O�J]IKIKUQaKl�J3TNLNPeU�T$XYUw[�Ewo�okTNJ3a l(UQIKopPeXKU



� � � � �%	 � � ��� � ������ � � � �� �
� � 	[� �������� �
� � � 	 ��� � B]~

�����������������������������������
�����������������������������������

���������������������������������������������
���������������������������������������������

�����������������
�����������������
�����������������
�����������������

	�	�	�	�	�	�	�	�	
	�	�	�	�	�	�	�	�	
	�	�	�	�	�	�	�	�	
	�	�	�	�	�	�	�	�	


�
�
�
�
�
�
�
�


�
�
�
�
�
�
�
�


�
�
�
�
�
�
�
�


�
�
�
�
�
�
�
�


�����������������
�����������������
�����������������
�����������������

�����������������
�����������������
�����������������
�����������������

��������
��������
��������
��������

������������������������������������������������������������������

������������������������������������������������������

������������������������������������������������������������������

������������������������������������������������������������������

1− 0

0 − 0

0 − 1

1− 1
E

st
ad

o 
de

 c
ar

ga

200 300 500 600 700100 400 800 900 1000

Espesor del Silicio (um)

190Re 189Re

196Os 195Re 194Re

192Re 191Ta 190Ta

193W 192W 191W 190W

188W 187W

193Re

qsPen3MNIY[7~WCeE % 0 "9���%��"%>?$�L�"���� ��� (N�P"#�8�*(N�	��� ��L�"����'��� "9�_����/���� ���U&2$-��L�"���� ��� (N� �*�/p&2$��*�	"%�����
��� (N� �B"9���:����� ��( �������/L����� ��� �1"#( "4L�"4t�:���4&2$���L�"���� ��� ��$ �P�/��� ������ ��� L �	�D��� ���M(N��� ����
&H�����/�3����(���� � < ���B����L�$������D�
��� ���*� �/������� ����O��(TE��	(9�� ��� �	"4 ���&(N�O�	"9���%��"%>?$�L�"���� � � <3 +(
"9�_����/��OL/�����D�
�	( L/��2� �/������*���&�	( ����� � .+I?$1�BL/��� ��?��������&	>������2E��	�/. ��� "#�8�*(N�	��� �M��� ��(
L/�����%�/M����(J�������/L�����H<} �(��/�����/����:����( ����/�������3����(9�/L/L�"4��*���� �/� ��� ��/ m6> � � m�� <} �� L/�(9��
�_��( "%��FE	�������(9�� �)(�L�(9�/��MI?$��M�	�%�
�	E�"4�/�?�	� ��(���� � L/�� �/���4������M��� L �	�D��� � ��� �	�:>/���
���/L/L�"4����/�?< � �� �
��� ���� ��� �	"%������*�	( (9��:I?$1�!(9 ����L/��� L/�� �/���4������:��� L �	�D��� -�$ �	< � ��
�
��� ���� E	�����%"4L �	(1��I?$���(#(9�� I?$�� �	�%� �	E�"4�/�?�	� ��(-��� � L/�� �/���4������ ���8L �	�4���:-�$ ���BL/��'�
��� ����
����2"������ �	(�(9��&I?$1�P(9 ����L/���AL/�� �/��� ������P��� L �	�D���,-�$v-�<

`y[pPSoplN`y[�T;XY[]O�PeR3ThaKPSo¥MN`eXYÅ]TNU\[¯LNU¥¶�[]IfPy[]a�U�afl(UQO�PSUQa�PSafJ]XYR3lWPSO\[�a�UQT�`y[�opPSafo [¯opU�LNPeL�[WC(j a XYJTNJ3agl�U�Ifo�PFXYPeIYÅ/opU�LWPSI�`S[]ax¶0PSL�[�ago�UQLNPy[]axLNU�¶][�IKPSJ]axPSafR]XYJ]l(J3axaKPSo¥MN`eXYÅ]TNU\[�o�UQT;XKU]CWG!J0LNU�opJ3aJ3�NafU�I ¶][�I7X�[]o¥�NPSÆQT¿�;MNUz`y[�LNPSa XYIKPe�NMNOQPSR3T�LNUzPSoplN`S[]T$X�[]OQPSR3T-U�T�lWIKJ]m'MNTWLNPSL�[�L¿l�[]IK[ MNT�[�UQa �l�U�O�PeU�PSafJ]XYR3lWPSO\[¿UQa¯LNUh[]lNIKJ\cDPSo�[]L�[�o�UQT;XKU¿E�}3}¿JHE�»�} � m�C �xJ3T$¶0PSU�TWU[]OQ`y[]IK[]Iz�;MNU-U�a X�[[]TNO �;MNIK[¿¶DPeU�TNU�LN[]L�[¿l�J3I¥`S[�[]TNO �;MNIY[�LNU `y[LNPeafXKIKPS�WMNO�PeR3T LNU�UQTNU�Ifn3¹y[¿[¿`S[U�T$XKIY[]L�[�LNUQ`LNUdXYU�OdXYJ3I�LWUhtDPS`ePSO�PeJN���;MNU-[¿aKM	¶]U���¶0PSUQTNU�L�[]L�[D�sU�THafM�o�[\±3J3I¥l�[]IfXKU�l�J3Iz`y[�LNPSafl(UQIKaKPeR3TU�TWU�IKn]ÆQXYPeO\[��;MNUh`SJ3a�PeaKR]XKJ3l(J]a¥m'MNU�IfJ3T []LN�;MNPSIfPSUQTNLNJ�[]`g[�XKIY[\¶3UQaY[]I¯`S[]a�LNPSa XYPeT;XY[]a�O\[�l�[]a¯LNUo�[�XYUQIKPy[¯�;MNU�O�J]TWm'J3IKo�[]T�U�`#LNPSafl(J3afPeXKPe¶3J�UdcDl�U�IKPeo�UQT$X�[]`1C ��[�[�TNO �;MNIY[�U�T`y[�Peo�lW`y[]T$X�[�O�PSR]T�;MNU¯¶3U�opJ3a^U�T�`y[�Z�n3MNIK[�~WCeEpO�J]IKIKUQaKl�J3TNU []` ¶�[]`SJ3I�opU�LWPSJ-LNUp`y[�U�TNUQIKn3¹S[hLWU�` PSafR]XYJ3l�J �
� C*S7XYIK[�lNIKJ3lWPSU�LN[]L-PST$XYUQIKU�aK[]T$XYU^[¯IKU�aK[]`eXY[]I�UQa�`S[zPSoplN`y[]T$XY[]O�PeR3T LNUV`eJ3agU�a X�[]LNJ]a�LNUVO�[]IKn$[DC¦ U�opJ3a�UQT-`y[/Z�n]MNIY[z�;MNU�OQM�[]TNLNJ�afU�`eU�O�OQPSJ3TN[]o�J]a�U�`(PSaKR�XYJ3l�Jz�;MNU��;MNU�IfU�opJ3agPSoplN`S[]T$X�[]I U�T



B�� ����� ��	 � � 	M�������� � 	 � 	M�e� � � �%	 � � ��� �  ��� �

U�`:OQU�T$XYIfJ�LWU�`:LNUdXYU�OdXYJ3IQ��aKMNa^U�a X�[]LWJ3aVLNU¯O\[]Ifn$[�TNJ-aKU¯PSoplN`y[�T;XY[]T¿LNUQT$XYIKJhLNUQ`:o�PeaKopJNC j:aLNUQO�PSIQ�NO�MN[]TNLNJpU�T-U�`��W`y[]TNOQJ�lNIKJ0LNMNOQPSopJ3a�MNThO�PeU�I XYJ�PSafR]XYJ]l(JN�0XYJ0LNJ3agafMNabl(J3afPS�N`eU�a�UQafXY[]LNJ3aLNU^O\[]Ifn$[¯�0MWU¥`S`eU�n3MWU�T�[]`�lN`y[�TNJpm'J0O\[�`+Z�T�[]`!tD�pTNJ afU/Peo�lW`y[]T$X�[�IYÅ]T-U�T�U�`�PST$XKU�IKPeJ3IgLNUQ`#LWUd�XYUQOQXKJ3I��;`SJ^O�MN[]`(afU�¶�[¥[VXYIK[]LNMNOQPSI U�T�MWT�[/l�Æ�IfLNPSL�[^LNU7UQafXY[]LN¹Sa XYPeO\[WC;j:afXKU7Udm'U�OQXKJzU�a X�Å/XKU�TNPeLNJU�ThO�MWU�T$X�[pU�ThT0MWU�afXKIY[¯aKPeozMN`y[�O�PSR]T+C

�_���_� � . 1�!�����.8�"!�#8$ �%$�� 17!7$�& ��&21 &(3��j&(3;� � ��&21���1�������& ��&
� 17� � !�$�!��

Gs[]IK[�m'IfU�T�[]Ip`SJ]apPeaKR]XKJ3l�J3a¯�0MWU��;MNUQIKU�opJ3a�PSoplN`y[]T$XY[]IzU�T U�`bO�UQT$XYIKJ?LNU�`bLNUdXYU�OdXYJ3I�LNUtDPe`SPSOQPSJN�¢UQ`$U�aKl�U�afJ3I#LNU�`$�N`eJD�;MNU:LWU ��`SMNopPSTNPeJ XKPSU�TWU:�0MWU afU�I�O\[]`eO�MN`S[]LNJgOQJ3T/o¥MNO ��[blNIKUQO�PSafPSR3T C
� MNU�IfU�opJ3a�PSoplN`S[]T$X�[]I�MNT5PSaKR�XYJ3l�J�U�T�U�`sO�U�T$XKIKJhLNU�`:LNUdXYUQOQXYJ]I�O�J3T5MNT�U�IfIKJ3I�LNUpB�}3} � oh�¶�[]`SJ]I7�;MNU¯TNJ3aV[]afU�n3MWIY[��;MNU�XYJ0L�[�`y[ LWPSafXKIKPe�NMNO�PeR3T¿LNUQ` PSafR]XYJ]l(J�afU�U�TNOQMNU�T$XYIK[hLWU�T$XYIfJ�LNUQ`LNUdXYU�OdXYJ3IQC;j:afXYUg¶�[]`eJ3I l�[]IK[�U�`�U�IfIKJ3IQ�]XYIK[]TNa m'J3IKo�[]LNJV[�aKM¯UQaKl�U�aKJ]I UQT�UQ�0MWPe¶�[]`SUQT$XYUb[]`eMNo�PeTNPSJO�J]IKIKUQaKl�J3TNLNU�[¿o�UQTNJ3a¥LWU-»]}opn;§ � m � C � a X�[¿UQaz`y[hlNIKUQO�PSafPSR3T �!l�J3I/XY[]T$XYJN�#TNUQO�U�aK[]IKPS[¿U�T`y[�LNUdXYUQIKopPST�[]OQPSR3THLNUQ`bU�aKl�U�afJ3I LWU�`b�N`SJ0�;MNU-LNUh�7`SMWo�PeTNPSJN�#lNIfU�O�PeaKPeR3T �;MNUhTNJ�l(J0LN¹S[]o�J]aO�J]TNaKUQn3MNPSIQCNG![]IY[�`y[/O\[]`ePS�NIK[]O�PeR3T LNUQ` �N`eJD�;MNU7LNUV[]`SMWo�PeTNPSJN� �WPSO�Peo�J]a UQT;XKJ3TNOQU�awMNT�l(UQ�;MNU�(NJUdcDl�U�IfPSopU�T$XYJ�l�[]IK[HUQ`��;MNU�MDXYPS`eP ��[]o�J]a U�` �N[��5lNIKPeo []IfPSJ LWU����� ¢¡^£��g�;MNU�afU5LNU�afO�IKPe�(U�[O�J]T;XKPST;M�[]OQPSR3T�OQJ3Th[\±DMWL�[�LNUV`y[/Z�n]MNIY[ ~WCuBDC�Gs[�IY[zUQm'UQOQXKM�[]IbLNPSO �N[zO\[]`ePS�NIK[]O�PeR3T MWXKPS`eP �\[�o�J3a`y[waKU"(�[]`WLWU�l(ÆQIKLNPeL�[7LNU U�TNUQIKn3¹S[7�;MNU�TNJ]a L�[]��[�Tz`SJ3a!LNJ3a!lN`yÅ]a XYPeO�J3a!O�U�T$XKU�`S`eU\[]LWJ3IKUQasaKPFXYM�[�LNJ3a[]T$XYUQag±�LNU�aflNMNÆQa7LNUQ`�LNUQXKU�OQXKJ3IwLNU/tDPS`ePSO�PeJ¥IfU�aKl�U�OdXYPF¶][�o�UQT;XKU�²'¶3UQIgZ�n3MNIK[ BDC��;³dC

jscWlW`SPSO�[]IKUQo�J]a [��NJ3IK[V`S[7m'J3IKo�[¸LNUb`y[¸n]IYÅ�Z�O�[ ~WCuBDC;�xM�[�TNLNJ^aKU�`eU�OQO�PSJ]T�[]opJ3a MNTpU�afl(UQaKJ3Il�[]IK[¸U�`N�W`SJ0�0MWU�LNUb[]`eMNo�PeTNPSJw`SJ7aKMWZ�OQPSUQT;XKU�opU�T$XYUbLNUQ`Sn$[�LNJ�O�J3opJ¸l�[�IY[¸�;MNUbU�` �N[���lNIfPSo�[]IKPeJ[�XKIY[\¶0PSU�afUgXYJ0LNJ�U�`�LNPeaKl�J3aKPFXYPF¶3J�UdcDl�U�IfPSopU�T$X�[]`WaKPSTplNIfJ3�N`SUQo [�a��]`S[¸aKU"(�[]`�U�T�[]oz��J3a:lN`SÅ]afXKPSOQJ3aO�UQT$XYU�`e`SU�[]LNJ3IfU�abaKUQIYÅ�lWIKJ3l�J3IKOQPSJ3TN[]`+`y[zMWT�[�[¯`y[�J]XKIY[WC°j:a XYJpO�J3IfIKU�afl(J]TNLNU^O�J3Th`y[]a �QJ3T�[]ab�±p©HLNU�`S[¸Z�n3MNIK[ ~WC B0C��#[VaKU"(�[]`°LNUwl(ÆQIKLNPeL�[�LNUwU�TNUQIKn3¹S[VafU�IKÅ/aKPeU�oplNIKUbopU�TNJ]I UQT�UQ`°_N`eXKPSopJlN`SÅ]afXKPSO�J¯�;MNU^U�T�U�`�lNIKPeo�UQIKJN�D±$[¯�0MWU¥U�T$XKIKU/[]oz��J3agX�[]oz�WPSÆ�T ��[\±-o�Å]abo [<XYU�IfPy[zUQT`y[��;MNUU�` ��[���lNIfPSo�[]IKPeJlNPeU�IfLNU�U�TWU�IKn]¹y[W�!O�J3opJ�lNMNUQLNU�THaKUQI�`SJ3a¥lNIKJ3lWPSJ3azLWUQXYUQOQXKJ3IKUQapLWUhtDPS`ePSO�PeJN�`y[�a/¶3UQT$X�[]T�[�a�LNU��gPeXY[]TNPSJhLNU�`S[�O\Å�o []IK[LNU ¶�[]OQ¹SJh± U�`x[]PSIfU��;MNU��N[�±?U�T	UQ`xLNPeaKl�J3aKPFXYPe¶]JUdcDl�U�IfPSopU�T$X�[]`1C
� opU�LWPSL�[��;MNU�[]MNopU�T$X�[]opJ3a�UQ`wUQaKl�U�afJ3I�LWU�`b�N`SJ0�;MNU-LNUh[]`SMWo�PeTNPSJN�#O�J]o�UQT �\[]opJ3ap[LNUdXYU�TWU�I `SJ3a:T;_NOQ`SU�J]a LNU ��[ ��lNIfPSo�[]IKPeJ¸U�TpU�`�_W`eXYPeo�J�lW`yÅ]a XYPSOQJN�]UQ`(tDO\iWC���[VaKU"(�[]`�LNUwl(ÆQIKLNPeL�[LNUwU�TNUQIKn3¹S[�U�T UQafXKU7lN`SÅ]afXKPSO�JW�]l�J3I:X�[]T$XYJW�$O�J3opPSUQT �\[^[^LWPSaKopPST;MNPeI LNUQ�NPSLNJ/[V�0MWU�`eJ3a T0_WO�`SUQJ3aO\[�L�[ ¶3U"�pLWU�l�J3aKPFX�[]T�opU�TNJ]a�U�TNUQIKn3¹S[�U�T�Æ�`!±$[��;MNU¯aKM5IY[]TWn3J�U�T5UQ` lN`yÅ�afXYPeO�J�O�[]L�[�¶3U"��U�aopU�TNJ3IQC$j:afXKUbm'UQTNR3opU�TNJ�afUg¶][V[]OQU�T$XYMN[]TNLNJ^lNIKJ]n3IKUQaKPe¶�[]opU�T$XKUb[¸o�UQLNPSL�[¸�;MNUw[]MWo�UQT;XY[]opJ3aU�`WU�aKl�U�afJ3I:LNUQ`��N`SJ0�;MNU�LNUg��`SMNopPSTNPeJN�\±z`S[7aKU"(�[]`NUQT¯U�`NlN`SÅ]afXKPSOQJVtDO\i�O�[]L�[7¶3U"�bU�a:o�Å]a LNÆQ�NPS`1C

��[7IKUQlNIKUQaKUQT;XY[]O�PeR3T�LNU�UQafXKUgUQm'U�OdXYJ¸`S[�OQJ3TNafXKPeXKMW±3UQTp`S[]a �QJ3T�[]a �7�3v¥�]j5±/qLWU�`y[bZ�n3MNIK[ ~WC B0�LNJ3TWLNU�J]�NaKUQIf¶�[]opJ3a:O�J3opJV`y[�aKU"(�[]`°U�TpU�`°_N`FXYPeo�J¸lW`yÅ]a XYPSOQJ¸¶�[^LNUQO\[\±3UQTNLNJzlN[]MN`y[<XYPSTN[]o�UQT$XYU]C



� ��������� ��� � � ������ ����� � � � � 	M� ���� 	 � � � � 	M�T��������� �G��	M���P� �
��� � � � B3»

500

1000

1500

2000

2500

3000

3500

100 200 300 400 500 600 700 800

G

F

E

D

C

B

A

G

G -
F -
E -
D -
C -
B -
A -

qsPen3MNIY[g~DC B % 
A@���?�� ��� L �	( "%>?�
��L�"����:����( �/�����/���������(�>?(9?I?$��+��� �	( $-�B"#��"4 $��D"#( "������8�	$��
�	�����
��(T�
GH������"#��������	<���� � ���*� �/�������4�	� (N��� ���
	*�	(9�/� ������@��
�	"%���:���&�������D��1%� ��� (9�� ����C�*(NK����D"4L/��
L/��������(#(9� ������/�/� ��"#�%$ ������B�	�����/�R�M���/���*$�@/�!����(��������/L�����!���&�1"#( "4L�"4 � �/�����/L��D"#E��	���������?<$�����
���
	*�	(9�/� L/��2� �/������*�����F�'�	" &R��� �������/� �/�����/���� �/�&����( >?(9?I?$��3���&�	( $��B"#��"4	<

tDP0aKPSn]MNPSÆQIY[]opJ3a�[]MNopU�T$XY[]TNLNJ�U�`0U�aKl�U�afJ3IsLWU�`0�N`SJ0�;MNU LWU ��`SMNopPSTNPeJg`S`eU�n$[]If¹y[�MNT¥o�J3opU�T0�XYJ�U�T/�0MWU�TNPSTWn3MNT�[bl�[]I XY¹SOQMN`y[b[]`eO\[]T��\[]If¹y[gU�`0_N`eXKPSopJgLNUQXKU�OdXYJ3IQ�<±3[7�;MNUxafUxl�[]IK[]IK¹S[]T/[]T$XYU�a!U�TO�MN[]`S�;MNPeU�I J]XKIY[¸O�[]l�[�LNUbo [<XYU�IfPy[WC�G!UQIKJ^[]T$XYUQa LNUg�;MNUb`S`SUQn3MNU�UQaKUblNMNT$XKJN� ��[]�WIYÅ�MNT¯U�afl(UQaKJ3ILNUQ`(�N`eJD�;MNUwLNU�[]`SMWo�PeTNPSJ�l�[�IY[/UQ`°O�M�[]`�aKR]`SJ^`y[Vo�PFX�[]LpLNUw`y[VLNPSa XYIKPe�NMNOQPSR3TpLNU�`���[��wlNIfPSo�[]IKPeJ[]`eO\[]T ��[�U�`:_N`FXYPeo�J�lW`yÅ]a XYPSOQJNC+j:a XYJ-O�J3IfIKUQaKl�J3TNU�[-`S[ ��J3TN[�¤ LNU�`y[�Z�n3MWIY[ ~DC BDC+Gs[]IK[-UQaKUU�afl(UQaKJ3I�LNU�`#�N`eJD�;MNU^LNU¥��`SMNopPSTWPSJ�U�TO�J3TNOQIKUdXYJN��U�`#O�UQT;XKIKJ�LWU/`S[pLNPeafXKIKPS�WMNO�PeR3T�UQT¿U�TWU�IKn]¹y[LNUQ` ��[ ��lNIfPSo�[]IKPeJVaKU7UQafXYÅ/PSoplN`S[]T$X�[]TNLWJ^UQT�`y[VU�T$XKIY[]L�[/LNU�`�_N`eXKPSopJ�O�UQT;XKU�`e`SU\[�LNJ3I��;UQaxLNUQO�PSIQ�`y[zopPeXY[]L�LNUV`S[¥LNPSa XYIfPS�NMNOQPSR3T�afUVU�afXYÅ�PSoplN`y[]T$XY[]TNLNJzUQT-U�`�PST$XKU�IKPeJ3IxLWU�`�O�UQT$XYU�`e`SU�[]LNJ3IwtDO�iz±`y[^J]XYIK[¥opPeX�[�L�afU¸l�[]IK[z[]T$XYUQa�LNU7`e`SUQn$[]I [/LNPeO �NJzlN`SÅ]afXKPSO�JWCDj:T�UQaKU¸opJ3opU�T$XYJN�;afP+[]`�U�afl(UQaKJ3ILNUQ`:�N`SJ0�;MNU�LNUp[]`SMWo�PeTNPSJ��0MWU �WU�opJ3aVaKU�`eU�OQO�PSJ]T�[]LNJ-`SU¯[ (�[]LNPeo�J3a7U�`:U�afl(UQaKJ3IVUQ�0MWPe¶�[]`SUQT$XYU[`S[h¶3UQT$X�[]T�[�LNU �gPeX�[�TNPSJ�LNU `S[O\Å]o�[]IK[�LNU ¶�[]OQ¹SJN��UQ`xU�afl(UQaKJ3I�UQ�;MNPe¶�[]`eU�T$XYU []`x[�PSIKUp±?UQ`U�afl(UQaKJ3IgUQ�;MNPe¶�[]`eU�T$XYU�[/`y[¥opPeXY[]L LNUQ` LNUdXYUQOQXYJ]IgLNUVtDPe`SPSOQPSJN�]U�afXY[]IKUQo�J]a�PSoplN`y[�T;XY[]TNLNJ/U�` ��[��lNIfPSo�[]IKPeJzU�ThU�`�OQU�T$XYIfJ�LNUQ`�o�PeaKopJNC



B]i ����� ��	 � � 	M�������� � 	 � 	M�e� � � �%	 � � ��� �  ��� �

j:T�`S[�Z�n3MWIY[ ~WCuB�¶3UQo�J3a¥�0MWU�U�`�UQaKl�U�aKJ]I�LNU�`��W`SJ0�0MWU LNU���`SMNopPSTNPeJ-TNU�OQU�aY[�IKPSJ5l�[�IY[m'IKUQT�[]I#`y[bo�PFX�[]L^LNU `y[bLNPSa XYIfPS�NMNOQPSR3T^LNUQ`���[ � LNUxG:`SJ3opJbU�TzUQ`0lW`yÅ]a XYPSOQJ�OQU�T$XYUQ`S`eU\[]LNJ]I!afPeXYMN[]LNJLNUdXYIYÅ�a LNU�`DLNUQXKU�OdXYJ3I LWUbtDPS`ePSOQPSJbU�a LWUg~$B3B3» m6> � � m��\C<� UQafXYU ¶][�`SJ3I ��[\±¥�;MNUgafMNo�[]IK`eU]��O�J3opJ
�NUQo�J3a7LNPSO �NJW�+U�` UQaKl�U�afJ3I�U��;MNPF¶][�`SU�T$XKU¯[�`y[�¶]U�T$X�[]TN[hLNU��gPFX�[]TWPSJ�LNU�`S[ O\Å�o []IK[ LNUz¶�[]OQ¹SJ² E\}WCu}�m6>�� � m��¢³d�°`SJ]a7B]»¯OQo´LWU¥[]PeIKU�²1~3»DCu}�m6>�� � m��¢³d��[]af¹#OQJ3opJ�`S[¯opPeXY[]L-LNU�`#U�afl(UQaKJ3I�LNU`SJ]a�tDPe`SPSOQPSJ3ap² E�B]}WC�}-m6>�� � m��¢³¢C:�xJ3T?XKJDLWJ¿U�`e`SJN��U�` U�afl(UQaKJ3I�TWU�O�UQaY[]IfPSJ¿lN[]IY[Peo�lW`y[]T$X�[�I^UQ`
��[��VlNIfPSo�[]IKPeJ¥UQT�UQ`�O�U�T$XKIKJ LWU�`�LNUdXYU�OdXYJ3IbLNU/tDPe`SPeO�PSJ/U�a %

i � ����  ¡^£�� u d 	 	 � � f  �
	 f�� f  � d�� � Qdgd�� � u dgd�� 	 � d9m6>�� � m � ²>~WC�~$³

�Hl�[]IfXKPSI+LWU:U�afXKU ¶�[]`eJ3I LWU O�[]`SPe�NIY[�O�PSR]T¸l�[]IK[bUQ`3�N`eJD�;MNU:LNU ��`SMNopPSTNPeJN�¢l(J0LNUQo�J3a�O�[]`SOQMN`y[�IU�` U�afl(UQaKJ3I¥TNU�OQU�aY[�IKPSJl�[]IY[hPSoplN`y[�T;XY[]I�O�MN[]`S�;MNPeU�I^U�aKl�U�OQPSU�PeaKJ]XKR3lNPeO\[-U�T UQ` OQU�T$XYIfJ�LNU `eJ3aLNUdXYU�OdXYJ3IfU�a�LNU�tDPS`ePSO�PeJ [�l�[]IfXKPSI�LNUzaKM�LWPem'U�IfU�TNOQPy[ IfU�`S[�XYPF¶][pLNUzIK[]TNn3J�OQJ3T�IKUQaKl�U�OdXYJ-[]` ��[��lNIfPSo�[]IKPeJNC�G!J0LNU�opJ3a�O\[�`SO�MW`y[]I�`y[�U�TWU�IKn]¹y[�O�J]T�`S[��;MNU¯U�` ��[ ��lNIKPeo []IfPSJ�LNU ����  ¡/£^`S`eU�n$[�[]`lN`S[]TNJ�m'J0O\[�`0Z�TN[]`�tD��LWU�`Nqsr7t(��±¥[7l�[]I XYPSI#LNU�UQ`S`S[�U�`DIY[]TWn3J¸LNUQ`���[��xlNIKPeo []IfPSJbU�T���`SMNopPSTWPSJN�O�MD±3J¶�[]`eJ3IVU�a:?W> �>���� �¡^£�� u �� �gfrm6>�� � m��\C!j:afXYJ]a/¶�[]`SJ]IKU�a���[]T�aKPeLNJO�[]`SOQMN`y[]LWJ3aVO�J3T UQ`O�R0LNPen3J-�����7v¸j �¸t b E\��c1��U�T�U�` �0MWU�afU ��[]T�PST$XYIfJDLWMNO�PeLNJ�XYJ0L�[]a^`y[]aVO\[�l�[]a^LNU�o�[�XKU�IKPS[�;MNU�m'J]IKo�[]T�lN[]IfXKU7LNUQ`(qsr7t(C0v7U�PSn3MN[]`�o�J0LNJ^l(J0LNUQo�J3a O\[�`SO�MW`y[]I U�`°IK[]TNn3J/l�[]IY[^O�M�[�`S�;MNPSUQIPSafR]XYJ]l(JN�$�;MNU�`S`S[]o [�IKU�opJ3a.?W> � � �¢C;�xJ3T�UQafXKU�¶�[]`SJ]I ±¯UQ`(UQaKl�U�afJ3IxO�[]`SOQMN`y[]LWJ^lN[]IY[^U�`��N`SJ0�;MNULNUV�7`eMNopPSTNPeJ¥U�ThU�`�lNÅ]IKIK[�m'Jp[]T$XYU�IfPSJ3I�XKU�TNUQo�J]a %

i � � � u ?W>2� � � � ?W> � ����  ¡^£��& i � ����  ¡^£�� m6>�� � m � ²>~WC��;³

�wXKPS`SP �\[]TWLNJ�U�a XYU�opÆQXKJDLNJ�LWU�LNPem'UQIKU�TWO�Py[�IfU�`S[�XYPF¶][pLNU¯IY[]TWn3J3a¸l�JDLWU�opJ3a¸LNUdXYU�Ifo�PeT�[]I¸UQ`U�afl(UQaKJ3I�LNU^�N`SJ0�;MNUVLNU/��`SMNopPSTWPSJzl�[�IY[¯PSoplN`y[]T$XY[]I�O�MN[]`S�;MNPeU�IY[�LNU^`y[�awUQaKl�U�OQPSU�awPSafJ]XYR]lNPSO�[]aLNU/`y[]a��0MWUz�;MNU�IK[]o�J]a7opU�LNPeIwafMNa7¶0PSLN[]a7opU�LNPS[]a�C ��UQo�J]a#�NUQO �NJ�U�a XYJ3a7O\Å]`eO�MN`eJ3awXKJDLWJ3a7`eJ3aPSafR]XYJ]l(J3a:�;MNUb�;MNUQIK¹y[�o�J3a:Peo�lW`y[]T$X�[�I�C ��J]a IfU�afMN`eXY[]LNJ3a aKUbozMWU�afXKIY[]TpU�Tp`y[7XY[]�N`S[ ~WC�~WC$j:Tp`y[opPSaKo�[�X�[]�N`S[^afU¸ozMNUQafXKIY[]T XY[]oz�NPeÆ�T�`SJ3a IKUQaKMN`FX�[]LNJ]axLNUQ` U�afl(UQaKJ3IxLNU�`��N`SJ0�;MNU7LWU¸�7`eMNo�PeTNPSJO\[�`SO�MW`y[]LNJ]agO�J3T-T;MNU�a XYIfJ O�R0LNPen3J���J3T$XYU¢� ��[]If`SJNC
�xJ3opJ�l(J0LNUQo�J3a�J3�NafU�If¶�[]IQ�(XY[]T$XYJ�`SJ]a7O\Å�`SO�MW`SJ3a�LNU�`!U�aKl�U�afJ3I�LNUQ`s�N`eJD�;MNU/LNU��7`eMNo�PeTNPSJJ3�WXKU�TNPeLNJ3a¥[l�[]I XYPSI^LNUQ` ¶�[]`SJ]I/LNU O\[]`ePS�NIK[]O�PeR3T�OQJ3T	U�` ��[�� lNIKPeo []IfPSJ-LNU����� ¢¡^£¯O�J3opJ`eJ3aO\[�`SO�MW`y[]LNJ]a#OQJ3TzT;MNUQafXYIfJ¸O�R0LNPen3J �hJ3T$XYUd� ��[]IK`eJ�UQafXYÅ]TzU�a!l(UQIfm'UQOQXYJ¸[]O�MNUQIKLNJWC ��[]a!LNPem'UQIKUQTNO�PS[]aU�T$XKIKU�MNTNJz± J]XYIfJ¥¶�[]`SJ]IxT;MNTNO�[¯U¢cDO�U�LWU�ThLNU�`�}DCu~ ���W`eJzO�MN[]` afU¸XYIY[�LNMNO�U�UQT�MNT�[zLNPFm'U�IfU�TNOQPy[U�T�`S[wlWIKJ]m'MNTWLNPSL�[�LzLNU�Peo�lN`S[]T$X�[]OQPSR3TVl�[�IY[�MWT�[7U�afl(UQO�PeU�PSafJ]XYR3lWPSO\[wLNU�[�l(UQT�[]a MNTN[]asopPSOQIY[]aQC

��[¸O�J3T$¶]U�IKn]U�TNOQPy[�LNUb[]oz��J3a opÆQXKJDLWJ3a U�T¯`S[7LNUQXKU�Ifo�PeT�[]O�PeR3TzLNUQ`NU�afl(UQaKJ3I:LWU�`N��`SMNopPSTNPeJ�UQIY[U�afl(UQIY[]LN[h±$[-�;MNU¯X�[]T$XYJhU�T�MNTNJhO�J3opJ-U�T�J]XYIfJ �WU�opJ3a/MDXYPS`eP ��[]LNJ�`S[]aVo�PeaKo�[]a7m'MNTNOQPSJ3TWU�al�[]IK[/UQ`(O�Å]`SOQMN`SJ/LNU7`S[]a l�Æ�IfLNPSLN[]a LWU7U�TWU�IKn]¹y[WC ��J3axIfU�afMN`eXY[]LNJ3aQ�DUQT;XKJ3TNOQU�a��WLNU���U�T�OQJ3PSTWO�PSLWPSI�C



� ����� � �T� � 	M� ��8	 � � � ���  � ���-���-� � ����� � � ��� ����  ¡/£ ���P���������	� � B3ª

�Q��&����°8:� 4���8:90���°����9 ¾ @1 #= %>�!%'��
p�+Ä�@>%>�#9 4��Q8:9D�Q�����#9 ¾ @1 #= %>�!%'� Ã ���(�\9$Äd¬/2N�<@>�
�> ��� � � � ~$ª]�WE m6>�� � m�� ~$ª�º3~*m6> � � m��
������ � � ~3º$»3ª%m6>�� � m�� ~3º��$�*m6> � � m��
��� �� � � ~$B]�3~ m6>�� � m�� ~$B�º3~*m6> � � m��
���� ��� � ? �$~3}$ª%m6>�� � m � �;B��3º*m6> � � m ����������� ? ~$ª]}$B%m6>�� � m�� ~3i]�WE m6> � � m��

�xM�[]LWIKJz~DC B %  J�����/���� �/�8����( >?(9?I?$1�8��� 68( $��B"#��"4P���/L/�/�?�	�2"4�� ���	� �3"#�8�*(N�	���4�	� (9�� "9�_����/����
����(N� �4��>?(N��. �*� �E	����"4�������/� ����(N� � � ��L/L�"���� ����  ¡^£ -B) �����*$ � � �/. ���O��( L/�����D�  ����(��������/L�����
��� �1"#( "4L�"4	<  �� (N�B���4�	$��*���OL/�( $��B�*�:E	������8(9�� E��	(9�� �/�PL �	(9L�$-(N������ $-�%"#( "���	�*�����( ��@���?��
����L �	( "%>?�
��L�"���� �B���	�2�%"#�!����( ����� �*�2"#�:�	��"4O��� ���� ¢¡/£ �
GH�*( "4L ����M��� �/���4�M�B"9���:�����/L/L�"����*<
 ��O(N� ���4�	$��*���!L/�( $-�B�*�P������D�
�	���� (9�� E��	(9�� �/�����	�
�!��(*�/�����/���� ����(*>?(9?I?$1� ���C68( $-�B"#��"4
�*� � �	"4L ���� ���� ��$��/���D� OLP�?�	"N�� 
A������l$ � �	�2(9	<

�_����� � .83+.�3 ��& !�� ��17.8$*) .8�Z!7#8$ &($ 17. �<&(.�� �"!�#%$ 	 f ���� �
� &����K� � �4&

j:T�U�`w[]lN[]IfXY[]LNJ�[]T$XYU�IfPSJ3I �WU�opJ3a�LWU�opJ3afXKIY[]LNJ�`y[¿¶�[]`ePSLNU"��LNU�`bO�R0LNPen3J ��J3T$XYU¢� ��[]If`SJ�;MNU�LNUQaY[]IfIKJ3`e`y[]opJ3aVl�[]IK[¿`y[LNUdXYUQIKopPST�[]OQPSR3T�LNU�`eJ3a¥UQaKl�U�aKJ]IKU�a¯LNUQ`��N`eJD�;MNU�LNU��7`eMNo�PeTNPSJ[]LNUQO�M�[�LNJ3a l�[�IY[�`S[wPeo�lW`y[]T$X�[�O�PSR]T�LNU�`y[�`¥UQaKl�U]OQPKU�sPS�aK�XYR3lLNPO\[]a#]IKQD�;MNU�IfPLT�[a!U�TzO�([]�[wo�UQ0LNPLT�~DC)Tj-
550 144 Td
j:`�aIKQn3MNTN�LN^O�J]o�UUdXNPLWJ^�LWU`�bO�R0LNPen3�KU�Q�0MWST�¸¶3NU



B]º ����� ��	 � � 	M�������� � 	 � 	M�e� � � �%	 � � ��� �  ��� �

�Q��&����°8:� 4¸�Q��2���� ��9�"32N��É°2 ,x2��Q2?��9�%>=?8s@'2��(�\2�"$%>&��
�>  �� ��� £ }<��} E3C�º�T;_NO�`eU�J3aY§�a
�> ��� ��� £ }<��} }WC�º�T;_NO�`eU�J3aY§�a
�>  �� � � � }<��} �NCu»zT;_NO�`eU�J3aY§�a
�> ��� � � � }<��} E�B0CeEVT;_NO�`eU�J3aY§�a
�> ��� � � � }<��} »DC��¯T;_NO�`eU�J3aY§�a
�>  �� � � � }<��} BDC�~�T;_NO�`eU�J3aY§�a
�> ��� ����� }<��} E�ºDCeEVT;_NO�`eU�J3aY§�a
�>  �� ����� }<��} B]�DC��¯T;_NO�`eU�J3aY§�a
�> ��� ��� £ EQ��} E3C��¯T;_NO�`eU�J3aY§�a
�> ��� � � � EQ��} E3C�~�T;_NO�`eU�J3aY§�a
�>  �� � � � EQ��} iWCu»zT;_NO�`eU�J3aY§�a
�> ��� � � � EQ��} ~WCFEVT;_NO�`eU�J3aY§�a
�> � � ����� }<�YE }WC�~�T;_NO�`eU�J3aY§�a
�> ��� � ��� }<�YE }WC��¯T;_NO�`eU�J3aY§�a
������ ����� }<�YE }WC�i�T;_NO�`eU�J3aY§�a
�> ��� � � � EQ�YE }WC��¯T;_NO�`eU�J3aY§�a
�> ��� ����� EQ�YE }WC��¯T;_NO�`eU�J3aY§�a
�>  �� ����� EQ�YE }WC�º�T;_NO�`eU�J3aY§�a

�xM�[]LWIKJz~DCu~�% = ���?���8��� "#�8�*(N�	��� ��L�"����M��� (N��� �	" &R��� �������/� �/�����/L�"4�/� "9������/�*"4L ���J�*�/�E	����"4�������/�
���8(N�:� � ��L/L�"���� ����  ¡/£ - ) �����*$ � � �?< � ������� L/�����4�
QR�/� ���8"#�8�*(N�	��� ��L�"���� �/���4K	� ����2�:�	(2$
"�������� �	(��)(������  ����4�	(*��� (9�� "4����/� "#�8�*(N�	���4������ ��� ��(*�������/L�����8��� �1"#( "4L�"4	<�� �� �/��� ������
��� L �	�D���P����'(9�� L/��2� �/������*�	"4�������/� �3(N���8���� ���4������� ����(���� � .��/� ���/L�"#� .5-�$v-:L/��2� �/������*���
� $��F�)(1L�(9�/�L/�� $-�A��(9�/L��D� ��� ��� (N� �*��"#�����
� ���	�2���&����( ��� �'�OL/�� $�� ��(9�/L��%�P��� � �	�:>?"4@��
��� (N�:���4�	$��*��� ���4�����O����( ��� � <



� �����������
	 �

� �k����� �h� ��������H�
��� �� �
	 � �� �-� � � 	��h� �

�xJ3opJ �NU�opJ3a!UdcDlN`SPeO\[]LWJ7U�T¥aKU�OQO�PeJ3TNU�a [�T;XKU�IfPSJ3IfU�a��<U�`0lNIfJ3l(R]aKPeXKJ7LNUxU�afXKUxXYPel(JwLNU�U¢cDl(UQI �PSopU�T$XKJ3a¸U�aVLNUdXYUQIKopPST�[]I�`y[]a�¶DPeL�[]a�opU�LNPS[]a¸LNU�T;_NOQ`SUQJ3aVIKPSOQJ3a¸UQT�TWU�MWXKIKJ3TNUQaVlNIKJ�¶3UQTNPSUQT$XYU�aLNUz`S[pm'IK[]n3opU�T$X�[]OQPSR3ThU�T¿¶0MNUQ`SJ�LWU¥MNT ��[ �¥lNIfPSo�[]IKPeJNC ��J3a7PeaKR]XKJ3l�J3a7�;MNUzafUzLNUQaKU\[�T�U�afXKMD�LNPS[]IVaKU�IKÅ]T Peo�lN`S[]T$X�[]LWJ3a�U�T UQ` PeT$XYU�IfPSJ3IVLNU�MNT?LWUQXYUQOQXKJ3Iz[]OdXYPF¶3J�;MNU O�MNoplN`SU¯MNTN[LNJ3�N`eUopPSaKPeR3T&%Nl�J3IbMNT¿`S[]LNJ¯XYPeU�TNUV�;MNU¥afU�I�MNTo�[�XYUQIKPS[]`+aKR]`SPSLWJ�`eJ�afMWZ�O�PeU�T$XYUQo�UQT$XYU¥LWU�TNafJ�O�J3opJl�[]IK[pm'IfU�T�[]I�`SJ3abT;_NOQ`SU�J]a7±-�;MNUzaKU/PSoplN`y[�T;XKU�ThU�T¿afM¿PST$XKU�IKPeJ3Ig±hl(J3IwJ]XKIKJ `S[]LNJpO�J3TWafXYPFXYMNPeIU�`�lWIKJ3lNPeJ�LNUQXKU�OdXYJ3IQC
S7XYIY[¸LWUg`y[]a O�[]IY[�OQXYUQIK¹eafXYPeO\[]as�0MWUwLWU���U�T¯l(J]aKU�UQI `SJ3a!LNUQXKU�OQXKJ3IKUQa UQo�lW`SU\[�LNJ3asUQT�`S[7opU�LNP �L�[gLNU:`S[]a ¶0PSL�[�a�o�UQLNPy[]a U�a�MNT�[gIKÅ]lNPSLN[�IKU�aflNMNUQafX�[gXYUQo�l�J3IK[]`�²'l(J0LNU�opJ3a+�;MNUQIKUQI#opU�LWPSI(¶0PeL�[]aopU�LNPS[]abo Å]awl�U��;MNU�(N[]a7LNUQ`!opa�³¢C�j a�TNU�OQU�aK[]IKPeJ�X�[�oz�NPSÆQT��;MNU/`SJ3abLNUdXYUQOQXYJ]IKU�a7l(J3afU\[]T�MNT�[�NMNUQT�[zIKUQaKJ3`eMNO�PeR3T UQT�l(J]aKPSOQPSR3T �$l�[]IY[/l(J0LNU�I LNUQXKU�Ifo�PeT�[]I O�J3T�lWIKU�OQPSafPSR3T�`S[/l�J3aKPeO�PeR3TpXY[]T$XYJLNU^PSoplN`y[�T;XY[]O�PeR3T�LNUQ`�PSafR]XYJ3l�JN�NOQJ3opJp`S[�LNU/UQo�PeaKPeR3T�LNU^`y[�l�[]I XY¹SOQMN`y[z¼ C°j:`�O�J]TNJDOQPSopPSUQT;XKJLNUg`S[¸l(J3afPSOQPSR3T�LNUgUQo�PeaKPeR3TzLNUbLNPeO ��[�l�[]IfXK¹SOQMN`y[7UQa LNUgn3IY[�TpMDXYPS`ePSL�[�Lz[�`y[ �NJ]IY[¸LNUbLNPeaKO�UQIKTNPeIO�MNÅ]` ��[�afPSLNJhU�` PSafR]XYJ]l(Jh�;MNU ��[-LNUQO\[]¹eLNJNC#G!J3IVXYJ0LNJhU�`e`SJ-TNJ3a��NU�opJ3a^LNU�O�[]T$X�[]LWJ¿l(J]I^UQ`MNafJ LNU/MNTNJ3awLNUQXKU�OdXYJ3IfU�a¸LNUVXYUQO�TNJ]`SJ3n3¹S[�LNU¥UQafX�[�LNJ afR3`SPeLNJN�NOQJ3TNO�IfUQXY[]o�UQT$XYU¥LWUQXYUQOQXKJ3IKUQa¸LNUtDPe`SPSOQPSJ-O�J]T lNPSa X�[]a^±�LNU�LNJ3�W`SUpO\[]IK[W�!`eJOQM�[]` TNJ3azl�U�Ifo�PFXYPSIKÅ�LNUQXKU�IKopPSTN[]I/`S[]a^l(J3afPSOQPSJ3TNUQaLNUVPSoplN`S[]T$X�[]OQPSR3T XY[]T$XYJpU�ThU�`�lN`S[]TNJz¶3UQIfXKPSO\[�`#OQJ3opJpUQT�UQ` �NJ3IfP ��J]T;XY[]`Â�WO�J3opJ¯aKUVUdcDlN`ePSO\[�IYÅo�Å]ab[]LNUQ`y[]T$XYU�C
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 �hU�T$XYIfU�`y[h��[]TNLN[�LNU ¶�[]`eU�TNOQPy[�±�`y[-LNU�O�J]TNLNMNOQO�PSR]T ² E3CFE�B-U�¦ [
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� ��[]OQPSU�TWLNJp[]`SMNafPSR3T-[�`S[¯O�[]IKn3[¯TWU�n$[�XKPe¶�[zLNUQ`�U�`SUQOQXKIKR3T+C

v7Ubm'J3IKo�[V[]T�Å]`eJ3n$[¸aKUwPSoplN`S[]T$X�[]T�Å<XYJ3opJ3a:LNU�©xJ3IfJ^OQJ3T¯XYIKUQa UQ`SUQOQXYIfJ3TNUQa U¢cDXKU�IfTNJ3a �0MWU]�[]`#aKMNa XYPFXYMNPeI¸[]` tDPS`ePSO�PeJ¯U�T�`y[pIKUQL�O�IKPeafXY[]`SPeT�[�[�LN�;MNPSUQIKU�T�IKÅ]lNPeL�[]opU�T$XYU/MNT�O�M�[�IfXYJ U�`SUQOQXKIKR3Tl�[]IK[pUQTN`y[ �\[]IfaKU/[�`SJ]aw� tDPe`SPSOQPSJ3axO�J3T$XYPen3MNJ3aQC°j:afX�[ []LN�;MNPSafPSOQPSR3T-L�[p`SMNn$[�Ib[p`S[�[]MWaKU�TWO�Py[pLNUMNT¿UQ`SUQOQXYIfR3T¿J� � =
��� UQT5[]`Sn]_NT�`eMNn$[]IwLNU/`y[�IfU�L+C(��UQafXYU¥LNJ3l�[]LWJ aKU¥`SU^LNU�TNJ]o�PeT�[pXKPSl�J 
±$[¯�;MNUVU�ThU�a XYUVO\[]afJ�UQ`+l�J3IfXY[]LNJ3IgLNU�O�[]IKn3[¯UQabU�` �;MNU�OQJN��U��;MNPF¶�[]`SUQT;XKU^[¯MWThUQ`SUQOQXYIfR3T-l(UQIKJLNUVO\[�IKn$[�l�J3aKPFXYPe¶�[WC

���NJ]IY[z�NPeU�T+�DU�` LWUQXYUQOQXKJ3I�U�a X�Åzm'J3Ifo []LWJ¥l�J3IxUQ` o�[�XYUQIKPy[�`°XKPSl�JzT+�DU�`(XKPSl�J¥l�± `y[/IfU�n3PeR3TU�T�O�J3T$XY[]OQXKJ¥U�T$XKIKU�[]oz��[]aQC0j T�LNPSO �N[^IfU�n3PeR3T¯`SJ3a U�`eU�OdXYIKJ]TNU�a LNU�`�o�[�XYUQIKPy[�`DXYPel(J � aKUwLNPem'MWTD�LNUQT?U�T�U�` LNU¯XYPel(J 
 ±�¶0PeO�UQ¶]U�IfaY[W�#LNJ3TNLWU�afJ3T?TNUQMWXYIK[]`SP �\[]LWJ3a�LNU ·K[�TNLNJ¿[<XYIYÅ�a/Å<XYJ3opJ3aVLNUPSoplNMNIfU���[�PSJ]TNP ��[]LNJ3a�[ MNTNJ�±hJ]XKIKJ�`S[]LNJ�LNUz`y[pMNTNPeR3T+C(j a XYJ3a¸Å�XYJ3opJ3abZ�·fJ3a7±hLNJ�X�[]LNJ]a¸LNUO\[�IKn$[^O�IKU�[]T�MNT O\[]opl(J/U�`eÆ�OQXKIKPeO�J¥�;MNU7[]OQXK_�[z[^o�J0LNJ^LNU7��[�IKIKUQIY[W�;XYUQTNLNPeU�TNLNJz[/o�[]T$XYU�TWU�I`SJ]a �;MNU�OQJ3abU�T-U�`(`y[]LWJ 
 [¥`SJ3axU�`SUQOQXKIKJ3TNUQagU�T�UQ`+`y[]LWJ � CWj ` IKU�afMN`eXY[]LNJ�LNU�UQafXKU�UQm'U�OdXYJ�UQag`y[[]l�[�IKPSOQPSR3T�LWU�MNTN[ � �4�	"����M��� E���L�"%�	�B"4������ U�T `S[�MNTNPSR]T�UQT;XKIKUw`SJ3a LNJ]a o�[�XKU�IKPS[]`SUQa��3`ePS�NIfUgLNUl�J3IfXY[]LNJ3IfU�a¸LNU�O�[]IKn3[ ±afJ3o�UdXYPeL�[�[�MNT5O\[�o�l�J�U�`eÆ�OdXYIKPeO�JNC j:a�lNIKUQO�PSaK[]opU�T$XYU�UQafX�[�IfU�n3PeR3T`y[�IfU�`SUd¶�[]T$XYU¯l�[]IK[-afM?MWXKPS`eP �\[�O�PSR]T¿O�J3opJ-LNUQXKU�OdXYJ3IVLNUpIY[]LWPy[]OQPSR3T+C+�xM�[]TNLWJ�MNTN[hl�[�IfXY¹eO�MN`S[PSJ]TNP ��[]T$XYU¸[<XYIY[\¶0PSUQaY[�U�a X�[ ��J]T�[zlNPSUQIKLNU7l�[]IfXKU�LNU�aKM-UQTNU�Ifn3¹y[zLNUQ�NPSLWJ¯[zPST$XYUQIY[]OQO�PSJ]TNU�agUQ`SU�O¢�XYIfJ3o�[]n3TNÆdXYPSO�[]asOQJ3T�`SJ]asU�`eU�OdXYIKJ]TNU�a:LNUg`S[7IKUQL+C3v�PSO ��[¸UQTNU�Ifn3¹y[¸afU�XYIY[�LNMNO�UxU�T¯`y[7OQIKU�[]O�PeR3T�LNUl�[]IfU�a�UQ`SUQOQXYIfR3TD� �0MWU�O�J¥U�T�MNT�[/U�afXKIKUQO ��[�IKU�n]PSR3T�U�T�XYJ]IKTNJ�[^`y[VXYIY[\±]U�OQXKJ3IKPS[¥LNU¸`S[/l�[�IfXY¹eO�MN`S[²'¶]U�IpZ�n3MNIK[ �NCeE�³dC ©�[�·fJ�`y[�PST�!�MNU�TWO�Py[5LNUQ`wO�[]opl(J�U�`eÆ�OQXKIKPeO�J��0MWU�OQIKU\[�T�`SJ]a�Å<XYJ3opJ3a¯LNUPSoplNMNIfU���[^PeJ3TNP ��[]LNJ3aQ�3`SJ]a UQ`SUQOQXYIfJ3TNUQa ±¯`eJ3a �0MWU�O�J]axaKU�LNU�aflN`y[ �\[]TpU�T�LNPSIfU�O�OQPSJ3TWU�a J3lNMNUQafX�[�a�Cj:afXKU/opJ�¶DPeo�PeU�T$XYJ¥n3U�TNUQIY[¯MNT�[�aKU"(�[]`�U�`eÆ�OdXYIKPeO\[z�;MNU^lNMNUQLNU/afU�IbopU�LNPeL�[WC
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