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>X@<DbÜNaNc;�¾aWÛUa�DIÛUßp>AHCBA@ba�Y¾ÚwTCaWZ�a�ëCabf*ÚwDIÛ�f�DjYCa`ÚwD _?a�ÛU^`B·Ú(ÚwTCa�Y³M³Hk>A^2BEfWÛUa�_CP°>Xfba�^`a�HNÚ
D�ØKSUDI^2a2DIØ�BEÚwSGØ°iCHCYk>A^2abHNÚ®>AP#f�DI^2_<D�HLa�HNÚwSbc × TpiCSbÞ4iLSUBEHCß�ÚwTCa2ÛUabf�DIHCáCßIiCÛ7>XÚwBEDIHd>Aß�abHNÚ
BEHCØ°Û7>XSuÚwÛUiLf*ÚwiCÛUaWYLa�SUf�ÛUBg@?a�YãBEHãSUa�f*ÚwBgD�HLSZSR>AHCY��LÞ½Z[abëCa�f�ÚwDIÛÃ>AYC^2BgHCBESuÚwÛ7>XÚwDIÛUS�>AÛUaWHLDbà
>X@LPEaGÚwD`YCBESuÚwÛUBE@Li³Úwa¬HCa*à BE^`_CPEab^2a�HpÚ®>\ÚwBgD�HLSKDIØ	Z[abëCa�f�ÚwD�Û�f�DI^2_?DIHCabHNÚwS�>AHCYÅÚwD`ÛUab_CPç>Af�a
D�PgY�BE^2_LPEa�^`a�HNÚ®>XÚwBEDIHCSK@pM�HLa*à&D�HLa�S[D�HCí�ÚwTCa*í�ë³Mpc

� 5�3�!$�6%��\5�#����4 "!$7���*�7;'	�;*�
� 25�12:��C5�7� 21"5��\8�:;.0 �%<# .�= Q�DI@CBEPEaÃÛUabf�DIHCáCßIi³í
Û7>\ÚwBgD�Hå>Aß�abHNÚwSÃ>APESUDR>ABEY¾BEHdBEHCYCiLSuÚwÛUBç>AP´SUa�ÚUÚwBEHCßIS¬à[TCa�ÛUaWab^�@?abYCYCabY¾SUDIØgÚ�à�>AÛUaWSuM³SuÚwab^2S
f�DIHNÚwÛUDIP¯Ø�>Af*ÚwDIÛuM�^W>Af7TLBEHCa�ÛuMpc × TCa�>AYC^`BEHCBESuÚwÛ7>XÚwDIÛ[f\>AHÅà�>APEh�DIHÅÚwTCa(Ø�>Af*ÚwDIÛuM�ëLDpDIÛbÞkBEH³í
SU_?a�f�ÚwBEHCßWÚwTLa�_CTNM³SUBEf\>AP�^�>Af7TCBEHLa�ÛuMÅà[TLBEPEa�iCSUBEHCßÅ>
[ye[V ÚwD�BgHCSU_?a�f�Ú�ÚwTLa�SuÚ®>\Úwa�DIØ#ÚwTLa
YCBEßIB·Ú®>AP<fbD�HpÚwÛUD�P4YCa�ÜjBgf�a�S�@NM�fbD�HpÚ®>Xf�ÚwBEHCß�ÚwTLa�^1ÚwTCÛUDIiCßIT�BEHCØ°Û7>�ÛUabY�DIÛ�à[BEÛUabPEa�SUS�f�DIHCHCabf*í
ÚwBEDIHCSbc(X�SUBEHCß`>�ßIÛ7>A_CTCBEfX>AP ^W>AHk>AßIa�^2abHNÚ�ÚwDjDIP�ÞjÚwTCa(>XYL^2BEHCBgSuÚwÛ7>\ÚwDIÛ�^W>�M�fbÛUa\>XÚwa¬>AßIa�HNÚwS
ÚwTk>XÚ�Ü³BESUB·ÚKÚwTLa"fbDIHNÚwÛUDIPEPEa�ÛUS�BEH�ÚwTk>XÚ�SUabf*ÚwBEDIHÅ>AHCY�ÛUa�ÚwiCÛUH�ÚwTCaGfbD�PgPEa�f�Úwa�Y�BEHCØ°DIÛU^W>XÚwBEDIHWÚwD
ÚwTCa�[´e�V�c X�SUBEHCß¬ÚwTCBESyBgHCØçDIÛU^�>\ÚwBgD�H¯ÞAÚwTLa�>AYC^2BEHLBESuÚwÛ7>XÚwD�Ûyf\>AH2ÚwTLa�HWf�ÛUa\>XÚwa�>A_C_LÛUD�_LÛUBç>XÚwa
>XßIabHNÚwS(>AHCYÈBEH�
ua�f�Ú"ÚwTCa�^ BEHNÚwD�ÚwTCaÃHCa�Ú�àKD�ÛUh<Þ ÛUabf�DIHCáCßIiCÛUBEHLß�ÚwTCa2SuM³SuÚwa�^
ÚwD�DI_³ÚwBE^`BA@�a
_CÛUDjYCiCf*ÚwBgD�H¯c

� �²Ò�Ï����yÔ�Ñ ����� ��� ÖuÓ�Ó�� ��� ��Ñ<�

× D`SUiC_C_?DIÛuÚ�Y³M³Hk>A^`BEf�� ÛUa���f�DIHCáLß�iLÛ7>\ÚwBgD�HÅD�Ø	YCBESuÚwÛUBE@CiCÚwa�Y�f�DI^2_?DIHCabHNÚUí�@k>ASUa�Y�SuM³SuÚwa�^2SbÞ
àKa�@LiCBEP·Ú �"!�#%$"&('$I*),+.-�ï /\ñsÞy>È] R Z�JKV R Z�J ÚwTk>XÚ2abHk>A@CPEabSÃDIH³í�ÚwTLa*í�ë³MåÛUabf�DIHCáCßIi³í
Û7>\ÚwBgD�H DIØ#B·ÚwS�BgHNÚwa�ÛUHk>AP½abHCßIBEHCaIc��"!"#%$"&0'GI*)*+0- a�Ý³_?DIÛuÚwS">AH BEHNÚwabÛUØ >Afba(ØçDIÛ�PEDp>AYCBEHLß�>AHCY
iCHCPEDp>AYCBEHCßWf�DI^`_?DIHCa�HNÚwS�BEHpÚwD2ÚwTCa R Z�JºÛUiCHNÚwBE^`a�>AHCY Ø°D�Û�BEHLSU_?a�f�ÚwBEHCßÃÚwTLa R Z�Jºf�DIH³í
áCßIiCÛ7>XÚwBEDIH�SuÚ®>XÚwaNc³ÙsÚ�f\>AH >APESUD2@?a¬iCSUa�Y�ØçDIÛ�Y³M³Hk>A^`BEfGÛUabf�DIHCáCßIiCÛ7>XÚwBEDIH�DIØ#>A_C_CPgBEf\>XÚwBEDIHCS
ÛUiCHCHCBEHLß²DIHåÚwDI_äDIØ�ÚwTLa R Z�J1>AHCYäa�ÜNa�HäØ°D�ÛÃÚwTCa�ÛUa�fbDIHCáCßIiCÛ7>XÚwBEDIHåDIØ�HLD�HCí}] R Z�JKV
>X_L_CPEBEfX>\ÚwBgD�HLSbc
× TCa1�"!"#%$"&0'GI*)*+0- >XÛUf®TCB·Úwabf*ÚwiCÛ7>AP4Ø°Û7>A^2a*àKDIÛUh�BES�YCa�_CBgf*Úwa�YÅBEH�áCßIiCÛUaWð�c × TCa(2 DLO43

P5'6P KND6# K\BED87<MWP4'/KNM�O4!ãSuÚwDIÛUa�S�f�DI^2_?DIHCabHNÚ�BE^`_CPEab^2a�HpÚ®>\ÚwBgD�HLS2BEHìÚwTCa PEDjf\>AP[áLPEa�SuM³SuÚwab^
D�ÛUßp>AHCBA@bBEHCß ÚwTCab^�BEHåTCBEa�Û7>AÛUf®TCBEf\>APCI5$�KND:9 M�O4'GD P®c	ÙsÚÃD �?abÛUS�^`a*ÚwTCDjYCSÃØ°D�ÛÃ^W>AHCBg_CiCPç>XÚwBEHCß
f\>XÚwa�ßIDIÛUBEa�S�>AHCYÅÚwTCa¬BE^`_CPEa�^`a�HNÚ®>XÚwBEDIHCS�DIØ�aX>Xf®TÅf\>XÚwa�ßIDIÛuMNc R HCf�a�>Ãf�DI^2_<D�HLa�HNÚ�BE^2_LPEa*í
^2a�HpÚ®>\ÚwBgD�HãBES�SuÚwDIÛUa�YåBEHãÚwTCa�PEDjfX>XPKÛUa�_<D�SUBEÚwD�ÛuMpÞ½B·Ú�fX>AHã@<a�Y³M³Hk>A^2Bgf\>APEP·MÈPEDp>AYCabYãBgHNÚwD
ÚwTCa�SuM³SuÚwab^ ÛUiCHpÚwBE^2aNc´V<;\D0K>=�M�O5?A@EO M�?�D0OÈÛUa�fba�B·ÜNa�SWÛUa�fbDIHCáCßIiCÛ7>XÚwBEDIHìÛUa\êNiLa�SuÚwS�>AHCY
ØçDIÛuà�>AÛUYCS`ÚwTCa�^�ÚwDÈÚwTCaCBD!"#%$"&0'GIFE�DLO4GH'$IJD�I M"#KJL9NM OO$�KNM�O®Þ#à[TCBEf®TèSUiC_C_CPgBEa�S`f�DI^2^`D�H
D�_<a�Û7>XÚwBEDIHCS�Ø°D�Û�YCMjH?>X^`BEfGf�DIHCáCßIiCÛ7>XÚwBEDIH�DIØ�f�DI^2_<D�HLa�HNÚwS�>XÚ[ÛUiCHNÚwBg^2aIc
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K L*MON;GQP!RTS-UVI;WVN*U���vAr}m7q�zgob�7m

�¾a[YCa�Pga�ßp>XÚwa�SUD�^`a�DIØ?ÚwTCa[@k>ASUBEf[f�DIHCáCßIiCÛ7>XÚwBEDIHÃÚ®>ASUhjS#ÚwD¬fbD�^`_?DIHCa�HpÚwS´DIØkÚwTLa�V�] Q
ØçÛ7>A^2a�àKDIÛUhÅï XXñkSUiCf7T�>AS´ÚwTCa
Y[ZH\ ]_^Q`_acb_dQ^ ZOe4f[ghb;i\	�iCSUa�Y2ÚwD¬_LÛUDpfba�SUSySuÚ®>AÛuÚwiC_`f�DIHCáLßAí
iCÛ7>XÚwBEDIH`áCPga�S�>AHCYW^�>XH?>XßIa�Y³M³Hk>A^2Bgf[PgBEHChjBEHCß 	`>AHCY`ÚwTCajYTZH\ ]k^k`_acb_dH^ l[^4mFeTn_b;o[eQ`_pZ	
iCSUa�Y�ÚwD2^W>AHk>AßIaGPEDp>AYCabY�BE^2_LPEa�^`a�HNÚ®>XÚwBEDIHCSbc

� M³SuÚwa�^ >AYC^`BEHCBESuÚwÛ7>XÚwDIÛUS D�Ûrq}BgHNÚwa�PEPgBEßIa�HNÚ�sèÛUabf�DIHCáCßIiCÛ7>XÚwBEDIH&SUDIØgÚ�à�>AÛUaãf\>AH YCÛUB·ÜNa
ÚwTCadÛUabf�DIHCáCßIiCÛ7>XÚwBEDIH D�ØW>A_C_CPgBEf\>XÚwBEDIHCS ÛUiCHCHCBgHCß DIH&ÚwDI_&DIØ �"!"# $"&('GI ),+.- @NMîf�DIH³í
HCa�f�ÚwBEHCßåÚwDì>ãHCa�Ú�àKD�ÛUhæ@CÛUDIhIa�ÛÅiCSUBEHLßì>ãßIB·ÜNa�H × ] [ut\Ù [ _?DIÛuÚÅDIÛ >è] R Z�JKV Ù�e^_
BEHNÚwa�ÛUØ�>Af�aNc × TLBES�SUf7TCab^2a�iCSUa�S�ÚwTCa(e"BgSuÚwÛUBE@Ci³ÚwabYR]�DIHCáCßIiCÛ7>XÚwBEDIH,[yÛUD�ÚwDpfbDIP � e(] [ � � SUaba
v o_oQmuw�x_xTd v e[b_dH^[nzy!d_nzy�{|b-{|dzy�^k}Q{cx_~4�hxH�[ZH���®ÞLà[TCBEf7T�YCa�áLHCa�S�f�DI^`^W>AHCYCSKØ°DIÛ�f�DjYCa"YCBESuí
ÚwÛUBE@Ci³ÚwBEDIH4Þ4BEHCSU_<a�f*ÚwBgD�H¾D�Ø�Y³M³Hk>A^`BEf2SuÚ®>XÚwaIÞ¯ÛUabf�DIHCáCßIiCÛ7>XÚwBEDIH¾DIØKÛUiLHNÚwBE^2a`SUDIØgÚ�à�>AÛUa�>XÛuí
f7TCB·Úwabf*ÚwiCÛUaNÞ?>XHLY ÛUa�fbD�HLáCßIiCÛ7>XÚwBEDIH�D�Ø#ÛUiCHCHCBgHCßWf�DI^`_?DIHCa�HNÚwSbck=	BEßIiCÛUa��2SUTCD\à[S�ÚwTLa��z�k�
�Q�H�%���k�c�Q�T�*�F�Q���_���;� Ù�e _dBEHNÚwa�ÛUØ�>Af�a"ÚwTk>XÚ�SUiL_C_?DIÛuÚwS[e(] [#c
× TCa(áLÛUSuÚ�HCBEHLa(DI_?a�Û7>XÚwBEDIHCS[SUTLDbà[HRBEHÅáCßIiCÛUa��W>AÛUa(iCSUa�Y�ÚwDWBEHCSU_?abf*Ú�ÚwTCa(Y³M³Hk>A^2BEf

SuÚwÛUiCf*ÚwiCÛUa�DIØ�>Å_k>AÛuÚwBEfbiCPç>AÛ(YCDI^�>XBgHå>XHLYdÚwD�ÛUa�ÚwÛUBEa*ÜNaWBEHCØ°DIÛU^W>XÚwBEDIHã>A@?DIi³Ú�ÚwTCaWYCBA�<a�Ûuí
a�HNÚ�>X@LSuÚwÛ7>Xf�ÚwBEDIHCSbc<Ù�HÈDIiCÛG^`DjYCa�P�Þ4>&I5$�KND 9 M�O4!ÅÛUa�_LÛUa�SUa�HpÚwSGÚwTCa�Ú�M³_?aÃDIØ�>�fbD�^`_?DIHCa�HpÚ
>XHLY`a\>Af7T`f\>XÚwa�ßIDIÛuM�Ú�M³_CBEfX>APEP·M�fbD�HpÚ®>XBgHCS´YCBA�<a�ÛUa�HpÚ�' &d7F�AD6& D6# K $�K>'GM"#<P7ÞNB�c aIcEÞ�YCMjH?>X^`BEf\>APEPEM
PEDp>XY?>X@LPEa"f�DjYCaGSuÚwDIÛUa�YÅBEH�ÚwTLa"PgDpfX>AP _?a�ÛUSUBESuÚwabHNÚ�ÛUab_?DISUB·ÚwDIÛuMNc R HCfba(>AH�BE^`_CPEa�^`a�HNÚ®>XÚwBEDIH
BES�PEDp>AYCa�Y�BgHNÚwDÃÚwTCaGSuM³SuÚwa�^ ÛUiCHNÚwBE^`aIÞCB·Ú�@<a�f�DI^`a�S�>�� MH$ � D5��' &^7F� D6& DY#<K $�K>'GM"#È>AHCYÅf\>AH
@?aG>ASUSUDpfbBç>XÚwa�Y`à[BEÚwT�>¬PEDIßIBEfX>XP)IJM"&^7<M"#�D6# K´BgH`ÚwTLa">A_C_CPEBgf\>XÚwBEDIH`YLD�^�>ABEH4cp=�BgHk>APEP·MNÞNfbDI^Ãí
_?DIHCa�HNÚwS�Tk>�ÜNa��(M2M�?2PÅà[TCBEf®TìÛUab_CÛUa�SUabHNÚ�BEHNÚwa�Ûuí�fbDI^2_?DIHCabHNÚ�YCab_?a�HCYLa�HCfbBEa�SbÞyÛUa�ëLa�f*ÚwBgHCß
ÚwTCaGÛUiCHpÚwBE^2aGSUDIØgÚ�à�>AÛUa�>AÛUf7TLB·Úwa�f�ÚwiCÛUaGD�Ø½ÚwTCa�>X_L_CPEBEfX>\ÚwBgD�HÅ>AHCYÅB·ÚwS�iCHCYCabÛUP·M³BEHCß R Z�J"c
× TCa��_eO�Q} b9�Omc�¾DI_?abÛ7>\ÚwBgD�HèY³M³Hk>A^2Bgf\>APEP·MãPEDp>AYCS�>²f�DI^2_?DIHCabHNÚWBE^`_CPEa�^`a�HNÚ®>XÚwBEDIH

ØçÛUDI^ ÚwTLa R Z�J-_?a�ÛUSUBESuÚwabHNÚ�ÛUa�_?DISUB·ÚwDIÛuMåBEHpÚwDÈÚwTCa�SuM³SuÚwa�^ ÛUiCHNÚwBE^`a >AHCY SuÚ®>XÛuÚwSWÛUiCH³í
HCBEHCß BEÚ\c v e_eH� b9�Omc�²>XÚUÚ®>Af7TLa�S�BEÚ(ÚwD²>ÅTCDjDIhÈBEHdDIHCa�DIØ�ÚwTCaWfbDI^2_?DIHCabHNÚwS�BEHdÚwTCaWYLDAí
^W>ABEH4c�`T^4�FeHaT^ b9�Omc�¾áCHk>APEBA@ba�SW>AHCYìiCHLPEDp>XYLS�>RfbDI^2_?DIHCabHNÚ`Ø°ÛUDI^�ÚwTLaÅÛUiCHNÚwBg^2a�>AHCY
dQe;f[ghb4iQ{T`T^ b9�Omc� BES�iCSUabY¾ÚwD�SUabHCYdfbDI^2_?DIHCabHNÚUí�SU_?a�fbBEáCf`fbD�HLáCßIiCÛ7>XÚwBEDIHd^2a�SUS7>AßIa�S(ÚwD
>RßIB·ÜNa�Häf�DI^`_?DIHCa�HNÚ\cz{Omc�_e_�Q} b*�Omc�d>APEPED\à[SW>RÛUab^2D�Úwa�abHNÚwB·Ú�MãÚwDÈSuÚwDIÛUa�f�DjYCaÅØ°DIÛW>AH
BE^2_CPga�^2abHNÚ®>XÚwBEDIH�BgH ÚwTCaÃ_<a�ÛUSUBESuÚwabHNÚGÛUa�_<D�SUBEÚwD�ÛuMpÞ<SUD�ÚwTk>XÚGB·ÚGfX>AH²Pç>XÚwa�Û"@?aÃPEBEHLh�abY ÚwDÅ>
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ÛUiCHCHCBEHLßW_LÛUDpfba�SUSbc|}[e � fc�_eO�Q} b*�Omc��>APEPED\à[S">`ÛUa�^`D�Úwa(f�PEBga�HNÚ�ÚwD�ÛUa*ÚwÛUBEa�ÜNa¬ÚwTCa�fbDjYCa�ØçDIÛ
>XHÅBE^`_CPEab^2a�HpÚ®>\ÚwBgD�H�Ø°ÛUDI^1ÚwTCa R Z�Jæ_?abÛUSUBESuÚwa�HNÚ[ÛUab_?DISUB·ÚwDIÛuMNc
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R iCÛÅBEHCBEÚwBç>AP�ÜIabÛUSUBEDIHºDIØ1�"!"#%$"&0'GI*)*+0- >XHLYºB·ÚwS�e�] [ BE^2_CPga�^2abHNÚ®>XÚwBEDIH ÛUa\êpiCBEÛUa�Yî>
_?DIBEHNÚUí�ÚwD�í�_?DIBEHNÚ2fbDIHCHCa�f�ÚwBEDIHä@?a*Ú�àKaba�HåÚwTCa >XYL^2BEHCBgSuÚwÛ7>\ÚwBEÜIa�ÚwDjD�P�>AHCYì>AHì>A_C_CPgBEf\>XÚwBEDIH
_CÛUDjf�a�SUS�BgHdD�ÛUYLa�Û(ÚwD f�DIHCáLß�iLÛUaWÚwTk>XÚ�_k>AÛuÚwBEf�iLPç>AÛ�>A_C_CPEBEfX>XÚwBEDIH¾_CÛUDjf�abSUSbc�JKi³Ú�ÚwTCBgS�>A_³í
_CÛUDp>Xf®T YLBEYìHCD�Ú�SUf\>APEaNcyÙ�Ø¬>¾SuM³SuÚwa�^ >AYC^2BEHLBESuÚwÛ7>XÚwD�ÛWHCaba�YCabYìÚwDdiC_CßIÛ7>AYCa²>¾f�a�ÛuÚ®>ABEH
f�DI^2_?DIHCabHNÚ`DIØG>XHèDIH³í�PEBEHLa�SUa�ÛuÜ³BEfba�fbD�^`_?DISUa�YèDIØ S�U²ÛUa�_LPEBEf\>ASbÞ#B·ÚÃà�>AS`HCa�fba�SUS7>AÛuMãÚwD
f�DIHCHCabf*Ú�ÚwDWa\>Af®T�ÛUab_CPEBEfX>ÃSUa�_k>AÛ7>XÚwa�P·MpÞLiC_LPEDp>XYÅÚwTLa(HLa*à Bg^2_CPEab^2abHNÚ®>XÚwBEDIH�DIØ	ÚwTCa(fbDI^Ãí
_?DIHCa�HNÚ\Þ?>XHLY�ÛUabf�DIHCáCßIiCÛUaGÚwTCaGÛUab_CPEBEfX>³c
V�S#>�áLÛUSuÚ�SUDIPEi³ÚwBgD�H¬ÚwD[ÚwTCBES½_CÛUDI@CPga�^îàKa�f�DIHCSUBEYLa�ÛUa�Y�BE^2_CPga�^2abHNÚwBEHCß�>�^�>XH?>XßIab^2a�HpÚ

ØçÛUDIHNÚUí�abHCY ÚwTk>XÚ�àKDIiCPEY¾>APEPED\à >AYC^`BEHCBESuÚwÛ7>XÚwDIÛUS�ÚwDWÚ�M³_?a�SUabêpiCa�HLf�a�S"DIØ´ÛUa�fbDIHCáCßIiCÛ7>XÚwBEDIH
>Xf�ÚwBEDIHCS#ÚwTk>XÚ#àKDIiCPEY`@?a�SUa�HpÚ´ÚwD(>"PEBgSuÚ´D�Ø4>A_C_CPgBEf\>XÚwBEDIHÃHCDjYCa�SbcIV�P·ÚwTCDIiCßITÃÚwTCBES�>A_C_CÛUDp>Af7T
àKD�iLPEY`Bg^2_CÛUD\ÜNa[SUf\>APç>A@CBgPEB·Ú�M�@NM`SUBE^2_LPEBEØçMjBgHCß"ÚwTCa�àKDIÛUhÃDIØ<ÚwTCa�>AYC^`BEHCBESuÚwÛ7>XÚwDIÛbÞIB·ÚyàKD�iLPEY
HCD�Ú[SUDIP·ÜNa"ÚwTLaG_CÛUDI@CPEab^-D�Ø	@k>AHCY³à[BEY³ÚwT�à�>XSuÚwaNÞCB�c aIcEÞ³SUabHCYCBEHLß2Pç>AÛUßIa(>X^`DIiCHNÚwS[D�Ø	YCiC_CPEBEí
f\>XÚwa�Y�BgHCØçDIÛU^�>\ÚwBgD�HÅ>AfbÛUD�SUS[PEDIHCß�í�YCBESuÚ®>AHCfbaGÙ�HNÚwa�ÛUHCa�Ú[PEBEHCabSbc
× TCa�SUDIPEi³ÚwBEDIH�àKa�>AYCDI_³ÚwabY�à�>AS	ÚwDG>APEPED\àè>AYC^`BEHCBESuÚwÛ7>XÚwDIÛUS½ÚwD"DIÛUßN>AHCB�@�a�ÚwTCa�HCDjYCa�S#D�Ø

ÚwTCa�BEÛ�Ù�HNÚwabÛUHCa*Ú	SuM³SuÚwab^2S�BEH2>[TCBEabÛ7>XÛUf®TCBEfX>XPj^W>AHCHCabÛ�ØçDIÛ	ÛUa�fbDIHCáCßIiCÛ7>XÚwBEDIH�_CiCÛU_?DISUa�Sbc × TLa
>XYL^2BEHCBgSuÚwÛ7>\ÚwDIÛ½SU_?a�fbBEáCa�S½ÚwTCa�ÚwDI_?DIPEDIßAM¬D�ØCÚwTCa�YLBESuÚwÛUBE@Ci³ÚwabY(SUa�ÛuÜ³BEfbaK>AS#>[YCBEÛUa�f�Úwa�Y(ßIÛ7>A_CT
>XHLYdf�ÛUa\>XÚwabS�> & M��Y'7� D O DJIJM"#KJ�9NM O $�K>'$M"#�$K9 DY# K"à[TCBEf®T¾BES�BEH�
ua�f*ÚwabYÈBEHNÚwDÅÚwTLa`HCa�Ú�àKDIÛUh?c
× TCa�ÛUa�f�DIHCáLß�iLÛ7>\ÚwBgD�HR>AßIa�HpÚ�ÚwTCabHÅÜ³BESUB·ÚwS[ÚwTCa�HCDjYCa�S�D�Ø	ÚwTLBES�ß�Û7>A_CTRD�Ø#BEHNÚwabÛUf�DIHCHCabf*Úwa�Y
R Z�JKSbc QK>Xf®T R Z�JæáCÛUSuÚ�ÛUa�_CPEBgf\>XÚwa�S�>AHCY�ØçDIÛuà�>AÛUYCS�ÚwTCa�>AßIa�HpÚ[ÚwD2HCabBEßITp@?DIÛUBEHCß2HCDjYCabSbÞ
ÚwTCa�HÈa*Ý³a�fbi³Úwa�S"ÚwTCaW>XßIabHNÚ¬PEDjfX>XPgP·MNÞ?_CÛUDjf�abSUSUBEHCß�B·ÚwSGÛUabf�DIHCáCßIiCÛ7>XÚwBEDIH²f�DI^`^W>AHCYCSbÞ¯>XHLY4Þ
áCHk>APEP·MpÞXf�DIPEPga�f*ÚwS�ÚwTCa�ÛUabf�DIHCáCßIiCÛ7>XÚwBEDIH�ÛUa�SUiLP·ÚwSbÞASUabHCYCBEHLß�ÚwTLa�^ @k>Af®h¬ÚwD"ÚwTCa�HCa�BEßITp@<D�ÛUBgHCß
>XßIabHNÚ[SUDIiCÛUf�aNc

X�SUBEHCßWÚwTCBgSG>X_L_CÛUDp>Xf®T4Þ?ÚwTCa2>AYC^2BgHCBESuÚwÛ7>XÚwDIÛ[fX>AH DIÛUßp>AHCBA@ba(ÚwTCa�ÛUa�f�DIHCáLß�iLÛ7>\ÚwBgD�HRTCB·í
a�Û7>AÛUf7TNM2ÚwD(DI_³ÚwBg^2BA@ba�ÚwTCa�Yk>XÚ®>GëLDbàæ@<a*Ú�àKa�abH`YLBESuÚ®>AHNÚ�>A_C_CPgBEf\>XÚwBEDIH2HLDpYLa�Sbc × TCa�ÛUabf�DIH³í
áCßIiCÛ7>XÚwBEDIHãf�DI^2^�>AHCYCSÃ>AÛUa�a*Ý³a�fbi³Úwa�YãBEHã_k>AÛ7>XPgPEa�P�BEH¾ÚwTLaWÜI>AÛUBEDIiCS�HCDjYCa�SbÞ	BE^2_CÛUD\Ü³BEHCß
ÛUa�SU_?DIHCSUa�ÚwBE^`aIckÙ�Ø´YCa�SUBgÛUa�Y4ÞkÚwTCa�ßIÛ7>A_CTR^W>�M�f�DIHNÚ®>ABEH YCB��?a�ÛUabHNÚ�PEa�ÜNa�PES�D�Ø´ÛUa�YLiCHCYk>AHCf�M
SUD¬ÚwT?>\Ú�ÚwTCa�SuM³SuÚwa�^ f\>AH`ÚwDIPEabÛ7>\Úwa[ÚwTCa�Ø >ABEPEiLÛUa[DIØ SUD�^`a�D�Ø ÚwTCa�HCDjYCabS�BEH2ÚwTLa[ÛUabf�DIHCáCßIi³í
Û7>\ÚwBgD�H2HCa�Ú�àKDIÛUh?c × D¬abHCTk>AHCfba�SUfX>XP°>X@LBEPEB·Ú�MÃ>AHCY`YCa�fba�HNÚwÛ7>APEB�@�a[>AYC^`BEHCBESuÚwÛ7>XÚwBEDIH4Þ�YCBA�<a�ÛUa�HpÚ
>XYL^2BEHCBgSuÚwÛ7>\ÚwBEÜIaGYCDI^�>XBgHCS[^W>�M�SUabPEa�f�Ú�> B M"& $"' #,BED87�O D PLDY#<K $�K>' GWD�Ø°D�Û[ÚwTCa(_CiCÛU_<D�SUa�D�Ø
ÛUa�f�abB·Ü³BEHCß(ÛUa�fbD�HLáCßIiCÛ7>XÚwBEDIH�>AßIa�HNÚwSbc × TCa�ßIPEDI@k>AP<>AYC^2BgHCBESuÚwÛ7>XÚwDIÛ´DIHCPEM2HCa�abYCS�ÚwD(BEHCfbPEiCYCa
ÚwTCa B M"&�$"' #ZBED 7�O D PLDY# K $�K>' GWD�BEH(ÚwTLa�YCBgSuÚwÛUBE@Ci³ÚwBEDIH�ßIÛ7>A_CT4cXÙsÚ#BES½ÚwTCabH(ÚwTCaKÛUabSU_?DIHCSUBE@CBgPEB·Ú�M
D�Ø½ÚwTCa¬ÛUa�_CÛUabSUa�HNÚ®>XÚwB·ÜNa"ÚwD2ØçDIÛuà�>AÛUY�ÚwTCa(>AßIa�HNÚ[ÚwD�ÚwTCa¬ÛUa�PEa�ÜI>AHNÚ[HCDjYCa�S[BEH�B·ÚwS�YCDI^W>ABEH4c
Ù�HWÚwTLBES�^`DjYCa�P�ÞNÚwTCaG>AßIa�HNÚ�@?a�Tk>�Ü³BEDIÛKBES�YLa�áCHCabY�@NMWBEÚwS�ÛUabf�DIHCáCßIiCÛ7>XÚwBEDIH�SUf�ÛUBE_CÚ�>AHCY

ß�Û7>A_CT¯ÞNà[TCBEf®T�>AÛUa�SU_?abf�BEáCabY`@pM2ÚwTCaG>XYL^2BEHCBgSuÚwÛ7>\ÚwDIÛbcNÙ�H � a�f�ÚwBEDIH��Lc S³ÞNàKa�YCabSUf�ÛUBE@<a[TLDbà
àKa�a*ÝjÚwabHCY�DIiCÛ�^`DjYCa�P¯ÚwDWSUiC_C_?DIÛuÚ�$"M(KNM"# M"& M"M P2>XßIabHNÚwS�ÚwTk>XÚ�YCabf�BEYLa(@NMÅÚwTCa�^`SUa�P·ÜNabS
à[TCBEf7TãHCDjYCabS(ÚwD�Ü³BESUB·Ú2>XHLY¾à[TCBgf7TãÛUa�f�DIHCáLß�iLÛ7>\ÚwBgD�HLS(ÚwD _?a�ÛUØ°DIÛU^Åc R ÜNa�Û7>APEP�Þ¯DIiCÛ�ßIDp>XP
à�>XS�ÚwD YCa�ÜNa�PEDI_ä>ÅëLa*Ý³BE@CPEaWBEHCØ°Û7>ASuÚwÛUiCf*ÚwiLÛUa`ÚwT?>\ÚÃf�DIiCPEYãSUiC_C_<D�ÛuÚÃYLBA�?a�ÛUabHNÚ�ë?>*ÜNDIÛUSÃD�Ø
ÛUa�f�DIHCáLß�iLÛ7>\ÚwBgD�H >XßIabHNÚwSbc
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R iCÛ�BE^2_CPga�^2abHNÚ®>XÚwBEDIH�DIØ	ÚwTCa�^2DI@CBEPga¬ÛUa�f�DIHCáLß�iLÛ7>\ÚwBgD�H²>AßIa�HNÚ"BEHCØ°Û7>XSuÚwÛUiLf*ÚwiCÛUa(fbDIHCSUBESuÚwS
D�Ø^�uð��[a�ÝpÚwabHCSUBEDIHCS�ÚwD�ÚwTLa�DIÛUBEßIBEHk>AP	BE^`_CPEa�^`a�HNÚ®>XÚwBEDIH�DIØ��"!�#%$"&('$I*),+.- ØçDIÛ"ÛUabf�a�BEÜjBgHCßLÞ
_CÛUDjf�a�SUSUBgHCßLÞ\>AHCY¬Ø°D�Ûuà�>AÛUYCBgHCß�ÛUabf�DIHCáCßIiCÛ7>XÚwBEDIH�>XßIabHNÚwSbÞ\>AHCY ��� �<> ]p>�ÜI>�ß�Û7>A_CTLBEf\>APIØ°ÛUDIHNÚUí
a�HCY�ØçDIÛKSU_?abf�BEØçM³BEHCß(ÛUabf�DIHCáCßIiCÛ7>XÚwBEDIH�ßIÛ7>A_CTCS[>AHCY�Ø°DIÛ�>ASUSUa�^�@LPEBEHCß2>XHLY�SUa�HLYCBEHCß�ÛUabf�DIH³í
áCßIiCÛ7>XÚwBEDIH�>Aß�abHNÚwSbc × TCaG>AYC^2BEHLBESuÚwÛ7>XÚwD�Û�SUa�PEabf*ÚwSyÚwTCDISUa R Z�JKSyÚwTk>XÚ�à[BEPEPk@<a�_k>AÛuÚKDIØ<ÚwTLa
ÛUa�f�DIHCáLß�iLÛ7>\ÚwBgD�HèßIÛ7>A_CT >AHCY4Þ´iCSUBEHCßÈÚwTCaÅ^`D�iLSUaIÞ#YCÛ7>�à[SWYCBEÛUa�f�Úwa�YäabYCßIa�S`f�DIHCHLa�f*ÚwBgHCß
ÚwTCa�ßIÛ7>A_CT²HCDjYCabS(>XSGSUTCD\à[HÈBEHRáLß�iLÛUa S ��>N�®c R HCf�a�ÚwTCaÃÛUa�f�DIHCáLß�iLÛ7>\ÚwBgD�H²ßIÛ7>X_LT²BES"a�Suí
Ú®>X@LPEBESUTCabY4ÞLÚwTLa�ßIÛ7>A_CTCBEfX>XP	ØçÛUDIHNÚUí�abHCYÈ>XSUSUBgSuÚwS�ÚwTCa2>AYC^`BEHCBESuÚwÛ7>XÚwDIÛ�BgH @CiCBEPgYCBEHCß�>WSUf�ÛUBE_CÚ
D�Ø�e(] [ fbD�^`^W>AHCYCS(ÚwTk>XÚ2>AÛUa�f�DjYCBEáCabY¾BEHpÚwDR>ÅÛUabf�DIHCáCßIiCÛ7>XÚwBEDIHå>AßIa�HNÚ\c½=	BEH?>XPgP·MNÞ ÚwTLa
>XYL^2BEHCBgSuÚwÛ7>\ÚwDIÛ¯BEHCSuÚwÛUiLf*ÚwS¯ÚwTCa´ÚwDjDIPIÚwD[SUabHCY(ÚwTCaK>AßIa�HpÚ½ÚwD�ÚwTCayBgHCB·ÚwBç>APIHCDjYCayBgH¬ÚwTCayßIÛ7>X_LT4c

QK>Af7TW>AßIa�HpÚ´fbD�HpÚ®>XBgHCS��uð��#>�fbD�_pM�DIØkÚwTCa�ÛUabf�DIHCáCßIiCÛ7>XÚwBEDIH2ßIÛ7>X_LT � SUD"ÚwT?>\ÚyYCBA�<a�ÛUa�HpÚ
>XßIabHNÚwSGfX>XHÈDI_?a�Û7>XÚwaÃDIHÈYCBA�?abÛUa�HNÚ¬ßIÛ7>A_CTCS�>XÚGÚwTCaÃS7>A^2aÃÚwBE^`a��®Þ���� �">�SUfbÛUBE_³Ú¬DIØye(] [
f�DI^2^�>XHLYCS4ÚwD�@?a´BEHNÚwabÛU_CÛUa*ÚwabYGD�H¬aX>Af7T¬HCDjYCa´BgHGÚwTCa#ßIÛ7>A_CT4ÞX>AHCY � S � >�iCHCBçêNiLa#SUa\êNiLa�HCfba
HpiC^�@<a�Û#à[TCBgf7T2BES#iCSUabYÃÚwD(>�ÜNDIBEY2_CÛUDjf�abSUSUBEHCßGYLiC_CPEBEfX>XÚwa�YÃfbD�_LBEa�S´DIØkÚwTCa�S7>A^`a�>XßIabHNÚyDIH
ÚwTCa´S7>A^2a´HLDpYLaIcL�âTCa�HGÚwTCaK>XßIabHNÚ½fbD�^`a�S¯@k>Af7h�ÚwD�ÚwTCa�>AYC^2BgHCBESuÚwÛ7>XÚwDIÛ4HCDjYCaIÞ�ÚwTCa´ÛUabSUiCP·ÚwS
ÛUa*ÚwiCÛUHCabY�@NMÃ>APEPpÚwTCaKHLDpYLa�S	BEH�ÚwTCaKÛUabf�DIHCáCßIiCÛ7>XÚwBEDIH�ß�Û7>A_CT`>AÛUaKáCHk>APEPEM(YCBESU_CPç>�MNa�Y�ÚwD�ÚwTLa
>XYL^2BEHCBgSuÚwÛ7>\ÚwDIÛyÚwTCÛUDIiCßIT`ÚwTLa�ßIÛ7>A_CTCBEfX>XP<ØçÛUDIHNÚUí�abHCY4c × TCa�SuM³SuÚwab^1>APESUD�YCÛ7>�à[S�>XÚUÚwa�HNÚwBgD�H
ÚwD�ÚwTCaÃHCDjYCabS�ÚwT?>\Ú¬YCBEYRHLDAÚ¬ÛUab_CP·MÅà[BEÚwTCBEHÈ>WßIB·ÜNabH ÚwBE^`a�DIi³Ú\c?=	BEßIiCÛUa S � @%�[SUTCD\à[S"ÚwTLa
ÛUa�SUiCP·ÚwS�ÛUa�ÚwiCÛUHCabY @pMR>AH²>AßIa�HNÚGf�DIHNÚ®>ABEHCBgHCß`ÚwTCÛUaba�e(] [ºBEHCSU_?abf*ÚwBEDIH f�DI^2^�>XHLYCS(��>APESUD
f\>APEPEabYÅ>AH ' #<P:7 D ILK>'GM"#A$K9 DY#<K �®c

R iLÛ�>AßIa�HpÚ�YLBESUSUa�^`BEHk>XÚwBEDIHèSuM³SuÚwa�^:f\>AH @?a SUa�abHâ>XS�>¾SUBE^2_LPEaIÞ´PgBEßITNÚ�àKa�BEßITNÚ�BE^2í
_CPEa�^`a�HNÚ®>XÚwBEDIH DIØ´ÛUabPEBç>A@CPEa�^�iCPEÚwBEf\>ASuÚ�D\ÜNa�Û × ] [utXÙ [	c��¾aÃBEHNÚwabHNÚwBEDIHk>APEP·M >AYCDI_³Úwa�YRÚwTCBES
SUBE^2_CPga�>XHLY`ÛUa�PEBç>A@CPga�SUDIPEi³ÚwBEDIH2Ø°D�ÛK>AßIa�HNÚyÚwÛ7>AHCSU^`BESUSUBEDIH2@?abf\>AiCSUa[B·ÚyPEa�ÚwS#iLSyf�DIHCfba�HNÚwÛ7>XÚwa
D�HWÚwTCa�Y³M³Hk>A^`BEf�f�DIHCáCßIiCÛ7>XÚwBEDIH�>ASU_?abf*ÚwS�DIØ<ÚwTLa�_CÛUDI@CPEab^ÅcNé�D\àKa*ÜNabÛbÞpYCa�_<a�HCYCBgHCß(iC_?DIH
ÚwTCayÚwDI_?DIPEDIß�M¬DIØCÚwTCaKÛUa�fbD�HLáCßIiCÛ7>XÚwBEDIH(HLa*Ú�àKDIÛUh � Ø°DIÛ½a�ÝL>X^`_CPEaNÞ\BEØ³ÚwTCaKHCDjYCabS�Tk>�ÜNaK^W>AHNM
D�iCÚw_Ci³ÚGabYCßIa�S4�®Þ?B·ÚG^W>�M @?a�àKDIÛuÚwTNà[TCBEPEa�ÚwD�iCSUaÃD�ÚwTCa�ÛGiCHCYCabÛUP·M³BEHCß�_CÛUD�ÚwDjf�DIPES"SUiCf7T¾>XS
Ù [#ísQ iCP·ÚwBEfX>XSuÚ#Ø°DIÛ�YLBESuÚwÛUBE@Ci³ÚwBgHCßG>AßIa�HpÚwSbcAÙ�H�ÚwTk>XÚ´f\>ASUaIÞATCD\àKa�ÜIabÛbÞXÚwTLaKfbDI^2_CPEa�Ý³B·Ú�M¬D�ØLÚwTLa
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^2BEYCYLPEa*à�>AÛUaÃàKDIiCPgYÈ@<a`^�iCf7TdTCBEßITCa�Û(SUBEHCfba`B·Ú(àKD�iLPEY¾Tk>�ÜIa`ÚwD�ßIik>AÛ7>AHNÚwa�aWÛUa�PEB°>X@LBEPEB·Ú�M
DbÜNabÛ�>�HCDIH³í�ÛUabPEBç>A@CPEaG_CÛUD�ÚwDjf�DIP�c
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× Då_CÛUD\Ü³BEYCaRSUa�fbiCÛUB·Ú�MpÞ�D�iLÛ�>AÛUf7TCBEÚwa�f*ÚwiLÛUa SUiC_C_?DIÛuÚwS�>Af�f�abSUS�f�DIHNÚwÛUDIP�Þ�>Ai³ÚwTCabHNÚwBEfX>\ÚwBgD�H¯Þ
>XHLYÈabHCf�ÛuM³_³ÚwBgD�H¾@NM²iCSUBgHCßÅDIiCÛ(ßIÛUD�iL_
� S2] R Z�JKV6BE^`_CPEa�^`a�HNÚ®>XÚwBEDIH²D�ØKÚwTCa2SuÚ®>AHCYk>AÛUY
O�a�HCabÛ7>XP � a�f�iLÛUB·Ú�M � a�ÛuÜ³BEfba�S �sO �<� ��V�[yÙ�ï �Xñ�c)�¾a >AYCDI_³Úwa�YåÚwTCaÅZ[DIPEa�ísJ�>XSUabYäV�f�fba�SUS
]�D�HpÚwÛUD�P�^2DjYCabPd� Z�JKV�] ��@<a�f\>AiCSUaWB·Ú�BES(^`D�ÛUa`ëLa*Ý³BE@CPEa�>AHCYda\>ASUBEabÛGÚwD�^�>XH?>XßIa`ÚwTk>AH
ÚwTCa"ÚwÛ7>AYCB·ÚwBgD�H?>XP e�V�]â>X_L_CÛUDp>Xf®TÅiCSUa�YÅBEH�SuM³SuÚwab^2S�PEBEhIa^X�HCB·ÝÅ>XHLY`�âBEHCYLDbà[S�ï�ð2SXñ�c

�¾a�a*ÝjÚwabHCYCa�Y �"!"#%$"&0'GI*)*+0-6ÚwD�BgHCf�PEiLYCa�>AHdBgHCSuÚ®>AHCf�aWDIØ�>���� �-�Q� ��� � � �[��� ����� � � Þ
>�SUiC@?fbPç>ASUS¬DIØ�ÚwTLa ;\D0K>=�M�O5?1@EO M�?�D0OWÚwTk>XÚ(SUiC_C_<D�ÛuÚwS�SUa�f�iLÛUa`ÛUa�f�DIHCáLß�iLÛ7>\ÚwBgD�Hã>XßIabHNÚwSbc
V�S�SUTCD\à[HÅBEH�áCßIiCÛUaD� ��> �®Þ³B·Ú�iCSUabS�>Ãf�DI^2_<D�HLa�HNÚ[BE^2_CPga�^2abHNÚwBEHCß�ÚwTLa�� E�E +d2��K>AHCY >
B MH�AD63>@^$WPLD �(+�IJIJD0P P�I�M"#<KGO MH� E�D0O4GH'$IJD��$B�@ +.I E��Xc × TCa�>AYC^2BEHLBESuÚwÛ7>XÚwD�ÛKà[TCD2à[BESUTCabS�ÚwD
BEH�
ua�f*Ú�>�ÛUa�fbD�HLáCßIiCÛ7>XÚwBEDIH¾>XßIabHNÚ¬BEHpÚwD�ÚwTCa2HCa�Ú�àKDIÛUh a�SuÚ®>A@CPEBgSUTCa�S(>�SUabf�iCÛUa2f�DIHCHLa�f*ÚwBgD�H
à[B·ÚwTÃÚwTCa�ÛUDjDAÚyHCDjYCa�BEHÃÚwTCa�YLBESuÚwÛUBE@Ci³ÚwBgD�H2ß�Û7>A_CT`@NMÃiCSUBEHLß�>(O �<� í�a�HLTk>AHCf�abY2ÜIabÛUSUBEDIH2D�Ø
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Y³M³Hk>A^2BEf�PEDp>XYLa�ÛKf\>AHCHCD�Ú�PEBEHCh2B·Ú6�#DIÛ�à[TCa�H�ÚwTCa�HCa*àºf�DI^2_?DIHCabHNÚ�BES�BgHCB·ÚwBç>APEBA@ba�Y ��>XHLYWBEÚ
Ø >ABEPES´ÚwD¬PEDjfX>\Úwa�ÚwTLa[ØçiLHCf*ÚwBEDIHCSyD�ÛK>APEPEDjfX>\Úwa�ÚwTLa[ÛUa�SUDIiCÛUfba�SyB·ÚyHCaba�YCS4�®c × TjiCSbÞIàKa�BEHCSuÚwÛUiCf�Ú
ÚwTCa�>AYC^2BEHLBESuÚwÛ7>XÚwD�Û"ÚwD�SUa�_k>AÛ7>XÚwa`B·ÚwS¬ÛUa�fbDIHCáCßIiCÛ7>XÚwBEDIHÈBEH²Ú�àKD�_LTk>ASUa�S(ÛUabSUa�^�@LPEBEHCß�ÚwTLa
Ú�àKDAí�_LTk>ASUa¬fbD�^`^2B·Ú�_CÛUD�ÚwDjf�DIP4ØçDIÛ�>XÚwD�^`BEf�ÚwÛ7>AHCS7>Af*ÚwBgD�HLS�ï SXñscC=	BEÛUSuÚ\Þ³ÚwTCa�>XYL^2BEHCBgSuÚwÛ7>\ÚwDIÛ
SUa�HCYCSW>XHè>AßIa�HNÚ�ÚwDRPEDp>AYä>APEP�ÚwTCa�ÛUa\êpiCBEÛUa�Yåf�DI^2_?DIHCabHNÚwS2>AHCYãÚwDRBEHCB·ÚwBç>APEB�@�a2ÚwTCab^ @NM
a*Ý³a�fbi³ÚwBEHCßRÚwTCa � �H��� ����� � DI_?a�Û7>XÚwBEDIH ��>AHCY4Þ	BgØ[HCa�abYCa�Y¯Þ �9�Q�T�*�F�Q� � ����� � �®c�Ù�Ø">AHäa�ÛUÛUDIÛ
Dpfbf�iCÛUSbÞ¯ÚwTCa�>XYL^2BEHCBgSuÚwÛ7>\ÚwDIÛ(f7TCDjDISUa�S�@?a�Ú�àKa�abHdSUa�HCYCBgHCßR>�HLa*à->Aß�abHNÚ(ÚwD iCHCPEDp>AYÈÚwTLa
HCa*àºf�DI^`_?DIHCa�HNÚwS�ØçÛUDI^ >XPgPkÚwTLa"HCDjYCa�S�DIÛ�iCSUBEHCß�B M"I0KNM�O¬ÚwD�á³ÝWÚwTCa�BgHCYCB·Ü³BEYCi?>XP<a�ÛUÛUDIÛUSbc
Ù�Ø#ÚwTCaÃf�DI^2_?DIHCabHNÚGBE^2_CPga�^2abHNÚ®>XÚwBEDIHCS">AÛUa�PEDp>AYCabY²>AHCY²BEHCB·ÚwB°>XPgBA@�abYÅSUiCfbf�a�SUSUØ°iCPEPEM�BEHÈ>APEP
ÚwTCa�HCDjYCa�SbÞ�ÚwTCa�>AYC^`BEHCBESuÚwÛ7>XÚwDIÛ	SUabHCYCS�>"HLa*àæ>XßIabHNÚ#ÚwD�>XÚUÚ®>Xf®TÃÚwTCa�^ ÚwD"ÚwTCa�_CÛUDI_?abÛy>A_³í
_CPEBEfX>\ÚwBgD�HLS[>AHCY R Z�Jâf�DI^2_<D�HLa�HNÚwSbÞ³à[TLBEf7T�àKDIiCPEY�fbDIÛUÛUa�SU_?DIHCYÅÚwD�ÚwTLa I M"&(&('6KK_CTk>ASUa
D�Ø½ÚwTCaGÚ�àKDAí�_LTk>ASUa¬fbD�^`^2B·Ú�_CÛUD�ÚwDjf�DIP�c

�¾aRØ°D�iLHCYæÚwTCBESWÚwDå@?aRSUi<V2fbBEa�HNÚ�ØçDIÛ�^`D�SuÚ�DIØGÚwTCaÈ>A_C_CPgBEf\>XÚwBEDIHìSUfba�Hk>AÛUBEDIS�à[B·ÚwT
à[TCBEf7T2àKa�àKDIÛUh<cIé�D\àKa*ÜNa�ÛbÞISUDI^2a[D�ÚwTCa�ÛK>A_C_CPgBEf\>XÚwBEDIHCS#ÛUa\êNiLBEÛUa�^2DIÛUa[SuÚwÛUBEf*ÚyßIik>AÛ7>XHpÚwa�a�S
D�Ø´ÚwTCa�V�]�Ù�e _CÛUDI_?abÛuÚwBEa�S2ï SXñ	ØçDIÛG>XÚwDI^2BEf(ÚwÛ7>AHCS7>Af*ÚwBgD�HLSbc?=LDIÛ"a*ÝL>A^2_CPEaNÞkBEØ#àKa�à�>XHpÚ�ÚwD
ÛUa�f�DIHCáLß�iLÛUa�ÚwTLa"^�>AÛUSUTk>APEPEBEHCß2>AHCY�iCHC^�>AÛUSUTk>APEBEHCßÃf�DI^2_<D�HLa�HNÚwS�BEH�>APEP?ÚwTCa R Z�JKS�BEHÅ>
YCBESuÚwÛUBE@CiCÚwa�Y(SuM³SuÚwa�^�ÞbBEÚ½BES�BE^2_<D�ÛuÚ®>AHNÚ½ÚwD�ß�i?>XÛ7>AHNÚwaba�>AH1$H�V� 3 M�O43 #�M�K��*' #*9(_CÛUDI_?a�ÛuÚ�M¬BEH¬ÚwTLa
ÚwÛ7>XHLS7>Xf�ÚwBEDIHCSbc\Ù�ØL>XH R Z�JÈÛUa�_CPç>Afba�S¯BEÚwS¯^W>AÛUSUTk>APEPgBEHCß[^2a�f®Tk>AHCBESU^ >AHCY(DIHCa�D�Ø³ÚwTCa R Z�J�S
ÚwDÅà[TCBEf7T¾B·Ú�SUa�HLYCS�ÛUabêpiCa�SuÚwS�YCDjabS(HCD�Ú�f7T?>XHLß�aWB·ÚwS(iCHC^�>XÛUSUT?>XPgBEHCß�^2abf7Tk>AHCBgSU^ÅÞ ÚwTCa�M
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^2BEßITNÚKHCD�PEDIHCßIa�Û�@?a">A@CPEa�ÚwD(f�DI^2^�iCHCBEfX>XÚwaIc × D�SUiC_C_?DIÛuÚKÚwTk>XÚ\ÞNDIHCa�f�DIiCPEYWa*ÝjÚwabHCYWDIiCÛ
BEHCØ°Û7>XSuÚwÛUiLf*ÚwiCÛUaK@NM�iCSUBgHCß�SuÚ®>AHCY?>XÛUY�ÚwÛ7>AHCS7>Af*ÚwBEDIH�^`a�f7T?>XHLBESU^2S�Ø°DIÛ	YCBESuÚwÛUBE@CiCÚwa�Y�SuM³SuÚwab^2S
ï �Xñ�>AHCYÅÛUa�fba�HNÚ[_LÛUDAÚwDjfbD�PgS�Ø°D�Û�^`DI@CBEPEa¬>AßIa�HpÚ[Ø >AiCP·ÚUí�ÚwDIPEabÛ7>AHCf�a`ï�ðY��ñ�c
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�¾a�Tk>�ÜNa�iCSUa�Y`D�iLÛ#BEHLØçÛ7>ASuÚwÛUiCf�ÚwiCÛUa�BEHW>�ÜI>AÛUBEa�Ú�M�DIØkSuM³SuÚwab^2S´BEHCf�PgiCYCBEHCß � DIPç>AÛUBES /jÞ�Ù�Z[Ù��
?jc�X³Þ _¯BgHpi³ÝäZ[a�YìéG>XÚ ?³cEðIÞ�>AHCY9�æBEHLYCD\à[S Y × >AHCY	���³c × D¾a�ÜI>APEik>XÚwa�ÚwTCaÅÛUabSU_?DIHCSUa
ÚwBE^2aR>XHLY ÛUa�Pç>XÚwB·ÜNaÅ_?a�ÛUØ°DIÛU^W>AHCfba�ßN>ABEHLSW^W>AYCa _?DISUSUBE@CPEa�@pMèD�iLÛWBgHCØçÛ7>ASuÚwÛUiCf�ÚwiCÛUaIÞ´àKa
a�SuÚ®>A@CPEBESUTLa�YÈ>AH²BEHNÚwa�ÛUfbDIHNÚwBEHCabHNÚ®>AP¯ÚwabSuÚw@?a�YRà[B·ÚwT ÚwTCa�fbDIPEPç>A@?DIÛ7>XÚwBEDIH�DIØ´ÛUabSUa\>AÛUf7TCabÛUSGBEH
J�Û7>W@bBEPy>AHCY � _k>ABEH¯c × TCa2Úwa�SuÚw@?abY²fbDIHCSUBESuÚwa�Y¾D�ØyÚwTLÛUa�a2ßIÛUDIiC_CS(DIØ�^W>Af7TLBEHCa�S�
 Ú�àKD � iCH
X�P·ÚwÛ7>Xí ?WUä>AHCYâDIHCa&X�P·ÚwÛ7>Xí�X¾^W>Af7TLBEHCa�S�ÛUiCHCHLBEHCß � D�P°>XÛUBgS /å>\Ú�dOnzy�{|b*{ dzy�^k}H{4ÞKÚwTCÛUaba
S�S S�Q�é�@C[K]�S�ÛUiLHCHCBEHCß _½BEHpi³Ý�Z�a�YCéG>XÚ�?³c·ð(>XÚ?^hn_dH^Qo y�{T`
�[dzy�^[njÞ?>AHCY�ÚwTCÛUa�a\S�U U�Q é�@
[K]�S[ÛUiCHCHLBEHCß _¯BEHji³Ý�Z[a�YCéG>XÚ�?³cEð¬>XÚ8b_d y�{_f|b_dk�-�Omuy��[`?c
× TCa"^�>Af7TCBEHLa�S�BEHCSUBEYLa�aX>Xf®T�ßIÛUDIiC_�àKabÛUa"fbDIHCHCa�f�Úwa�Y�@NMRð�U U�Q @C_CS�=<>ASuÚ Q´ÚwTCa�ÛUHLa*ÚwS

à[TCBEPEa�ÚwTLa[ßIÛUDIiC_CS�àKa�ÛUa�f�DIHCHCabf*ÚwabY�>A^2DIHCß(ÚwTCa�^`SUa�P·ÜNa�S´ÚwTCÛUDIiCßIT`ÚwTLa�_CiC@LPEBEf[Ù�HNÚwabÛUHCa*Ú\c
�¾a¬a�Ý³a�f�iCÚwa�YÅSUa*ÜNa�Û7>AP½BEHCSuÚ®>AHCf�abS[DIØ´>�ÚwabSuÚ�>A_C_CPgBEf\>XÚwBEDIH�ÛUiCHLHCBEHCßWDIH�ÚwDI_�DIØ �"!"#%$"&0'GIY3
)*+0- >AHCY�BEH"
}abf*Úwa�Y�YCBA�<a�ÛUa�HpÚ[hpBgHCYCS�DIØ	>AßIa�HpÚwS�BEH�ÚwTCBES�HLa*Ú�àKDIÛUh<c
× D�>�ÜIDIBEY`YLÛ7>XSuÚwBgf�DISUf�BgPEPç>XÚwBEDIHCS´BEH2ÚwTCa�>�ÜI>ABEP°>X@LPEa�Ù�HNÚwabÛUHCa*Ú�@k>AHCYCà[BEY³ÚwT�>XHLY`Pç>XÚwa�HCf�MNÞ

>XHLY ÚwD�^2BEHLBE^2BA@ba(iCHCYLa�SUBEÛUabY BgHNÚwa�ÛUØ°a�ÛUabHCf�aNÞLàKa�fX>XÛUÛUBga�Y DIi³Ú"ÚwTCa�a*Ý³_?abÛUBE^2abHNÚwS�YLiCÛUBEHCß
ÚwTCa#HLBEßITNÚ��bc × TCa�>�ÜIabÛ7>Aß�a´@k>AHCY³à[BgY³ÚwT(>AHCY¬ÛUDIiCHCYCí�ÚwÛUBE_GPç>XÚwabHCf*M�@?a�Ú�àKa�a�H¬DIiCÛ4Pç>A@(>XÚ d_nzy
{|b*{|dzy�^k}H{È>AHCY ^hn_dH^Qo y�{T`
�[dzy�^[n`àKabÛUa�/�?XF(JK_CS¬>AHCYåð�/WU����IÞ?ÛUabSU_?a�f�ÚwB·ÜNa�P·Mpc?JKa*Ú�àKa�abH
D�iLÛ�Pç>A@�>AHCY b_dzy�{_f b_dQ�-�Om
y��T`?Þ�SH��F(J�_LS�>AHCY � /WU����IÞ³ÛUabSU_?a�f�ÚwB·ÜNa�P·Mpc
Ù�HåDIiCÛ2áCÛUSuÚ`SUa*Ú2DIØ[a�Ýj_<a�ÛUBE^`a�HNÚwSbÞ½àKa�^`a\>ASUiCÛUabYãÚwTCa�ÚwD�Ú®>XP�ÛUD�iLHCY³í�ÚwÛUBE_åÚwBE^2a�ØçDIÛ

a*Ý³a�fbi³ÚwBEHCßèá³ÜNa¾BEHCSU_?abf*ÚwBEDIHºf�DI^`^W>AHCYCS�� � � �*� ���_� � �[�;��� � � Þ � � �*� ����� � Þ � � �*� � �H��� � � ����� � Þ
� � �*� �_�Q�8�H��� �9�Q���|�Q� � �T��� Þj>AHCY � � � �9�Q��� ���
� � �#iLSUBEHCßÃYCBA�?abÛUa�HNÚKÚwa�f®TCHCBgêpiCabSbcjJ�MWSUa�HCY³í
BEHCß�ÚwTCa`á³ÜNa`f�DI^`^W>AHCYCSGÚwDR>�SUBEHCßIPEa2ÛUab^2D�Úwa2HCDjYCa`iLSUBEHCß >AHã>AßIa�HNÚ\Þ àKa`DI@³Ú®>ABEHLa�Yd>
? ��� _?a�ÛUØ°DIÛU^W>AHCf�a�BE^`_CÛUD\ÜNa�^2abHNÚ�fbDI^2_k>AÛUa�YWÚwD(SUabHCYCBEHLß�>(SUa�_k>AÛ7>XÚwa�ÛUa\êpiCa�SuÚKØ°DIÛ�aX>Xf®T
f�DI^2^�>XHLY�à[BEÚwTCDIi³Ú´iCSUBEHCß�>Aß�abHNÚwSd� S ?Q�����[>Aßp>ABEHCSuÚ�ð�ð-�������H�®cW�âTCa�H`SUa�HCYCBgHCß(>AßIa�HNÚwS
ÚwD¬ÚwTLa[HLBEHCa�HCDjYCa�SKiCSUBEHLß¬ÚwTLa[YLBESuÚwÛUBE@Ci³ÚwBgD�H2ÚwÛUaba�SUTCD\à[H�BEHWáCßIiCÛUa S ��> �®ÞNàKa�DI@³Ú®>ABEHCabY�>
?WU�� _<a�ÛUØ°D�ÛU^�>AHCf�a�BE^`_CÛUD\ÜNa�^2abHNÚ�fbD�^`_k>AÛUa�Y�ÚwD2>�_?DIBEHNÚUí�ÚwD�í�_?DIBEHNÚ�>X_L_CÛUDp>Xf®T � ���,/����
>Xßp>ABEHCSuÚj�³ð-� / �����®c
× DÃ^`a\>ASUiCÛUaGTCD\àâÚwTLa"@<a�HCabá³ÚwS�DIØ½iCSUBEHCß`>�YCBgSuÚwÛUBE@Ci³ÚwBEDIH�ÚwÛUa�a�ÜN>XÛUBga�SKà[BEÚwT�ÚwTCaGSUBA@�a

D�Ø"ÚwTCaR>Aß�abHNÚ\Þ´àKa�SUabHNÚ�>ÈSUa�ÛUBEabSWDIØ¬>Aß�abHNÚwSWfX>XÛUÛuM³BEHLß²ÚwTLa�f�DjYCa�Ø°D�Û�f�DI^2_?DIHCabHNÚwSWD�Ø
YCBA�?abÛUa�HNÚ(SUBA@�abSGÚwD�@<a2BEHCSuÚ®>APEPga�Y²BEH²ÚwTLaÃÛUab^2D�Úwa2HCDjYCa�Sbc¯V�S¬SUTCD\à[H¾BEHÈáCßIiCÛUa X ��> �®Þ¯>XS
ÚwTCa`SUBA@�a`DIØKÚwTCa`fbD�^`_?DIHCa�HpÚ(@?abBEHCß�iC_CPEDp>AYCa�YdBEHCfbÛUa\>ASUa�SbÞ ÚwTLa`ÛUabPç>XÚwB·ÜNaÃßp>ABEH¾DIØ�iCSUBEHCß
>�YCBESuÚwÛUBE@Li³ÚwBEDIH ÚwÛUa�aÃBEHLSuÚwa\>AY²DIØy_?DIBEHNÚUí�ÚwD�í�_?DIBEHpÚGf�DIHCHCabf*ÚwBEDIHCSGBEHLf�ÛUa\>ASUabSGSUBEßIHCBEáLf\>AHNÚwP·Mpc
× TCBESÃTk>A_C_?a�HLSÃ@?a�fX>AiCSUa�ÚwTCaÅ>AßIa�HNÚ qu^�iCP·ÚwBgf\>ASuÚ�s ^2abf7Tk>AHCBgSU^ ^2BgHCBE^2B�@�a�S(ÚwTCa�iCSUa�D�Ø
ÚwTCa2_CiL@CPEBEfÃÙ�HpÚwa�ÛUHCa�Ú\Þ<à[TCBgf7TÈBESGÚwTCa2@?D�ÚUÚwPEa�HLa�f7h BEH²ÚwTCBES¬a�Ýj_<a�ÛUBE^`a�HNÚ\c<Ù�H²ÚwTCa`ßIÛ7>X_LTCSbÞ
a\>Af7T`ÜI>APEiCa�BES´ÚwTCa">XÛUBEÚwTC^2a�ÚwBEf�^2aX>XH`DIØ#ð�U¬ÛUiCHLS�D�Ø aX>Af7TWa*Ý³_?a�ÛUBg^2a�HpÚK>AHCY`ÚwTCa�ÜNabÛuÚwBEf\>AP
@k>AÛUS�ÛUab_CÛUa�SUabHNÚ	ÚwTCaKSuÚ®>XHLYk>AÛUY�YCa*Ü³Bç>XÚwBEDIH4c\=	BEHk>APEP·MpÞbáCßIiCÛUa1X[� @ � SUTCD\à[S	ÚwTCa�fbDI^2_k>AÛ7>XÚwB·ÜNa
_?a�ÛUØ°DIÛU^W>AHCf�a�@<a*Ú�àKa�abH(ÚwTCa�>AßIa�HNÚy>A_C_CÛUDp>Af7T2>AHCY�fbD�HpÜIabHNÚwBEDIHk>APjf�PEBga�HNÚ�tXSUa�ÛuÜNabÛ½ÛUa\êNiLa�SuÚwS
>XSGÚwTCa2HpiC^�@?a�Û¬D�Ø�ÛUabêpiCabSuÚwSGBEHCfbÛUa\>ASUa�SGØ°ÛUDI^
DIHCaÃÚwD�abBEßITNÚ\c × TCa2fbPEBEa�HpÚ�t\SUabÛuÜNa�Û�ÚwBE^2abS
! Âd�Nm7v2¸#m[q}obv2r}�Nm�m#"�n³mwq��·t�m7vAr}��±N|Nq���vN�(r}��t"mw�Kx\z4�N���\�`vNmwr�¸	xXq�É�r}q}o�Ä¬��o\vN±`�7x\vN�\m7��r}��x\vL­
r}�Nm�n³mwq�zgx\q}tGobvN�7m�vA|pt��jm7q��´¸	m7q�m�mU�Amwv`t�xXq�m���vÃzço7�Ax\q#xXz?xX|Nq´t"x\�N����m[ob�XmwvAr}�yobnNnNq�xXob�U�Lµ
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àKa�ÛUa�^2aX>XSUiLÛUa�YÃ@NM�@CiCBgPEYCBEHCßG>AH`>A_C_CPEBEfX>XÚwBEDIH(ÚwTk>XÚ#SUa�HCYLS	ÚwTCa�f�DI^2^�>XHLYCS	f�DIHNÚ®>ABEHCabY�BEH
ÚwTCa�>AßIa�HNÚy>AS	SUa�_k>AÛ7>XÚwaKÛUabêpiCabSuÚwS�ÚwÛ7>XHLSU^2B·ÚUÚwabY(SUa\êpiCa�HNÚwB°>XPgP·MGÜ³Bç> × ] [utXÙ [²f�DIHCHCabf*ÚwBEDIHCSbc
� BEHCfbaÃÚwTCa`DbÜNabÛUTCa\>AY¾DIØ�_CÛUDjfba�SUSUBEHCß�ÚwTCBgS¬hpBgHCY²DIØ�>Aß�abHNÚ1��>XÛUDIiCHLYèð ������BES¬HCabßIPEBEßIBE@CPEa
f�DI^2_k>AÛUabY2ÚwD¬ÚwTCa[Pç>XÚwabHCf*MÃDIØ PEDIHCß(YCBESuÚ®>AHCfba[Ù�HNÚwa�ÛUHLa*Ú�PEBEHCabSbÞ�ÚwTCa�_?a�ÛUØ°DIÛU^W>AHCf�a�D�Ø @?D�ÚwT
>X_L_CÛUDp>Xf®TCa�S�à[TCabHWSUa�HCYLBEHCßÃ>¬SUBEHLß�Pga[f�DI^2^�>AHCY`BgS�ÛUD�iLß�TLP·MÃÚwTCa�S7>X^`aIcpV�S´àKa�BEHLf�ÛUa\>ASUa
ÚwTCaGHpiC^�@<a�Û�DIØ½fbDI^2^W>AHCYLS�BEH�a\>Af7TÅa*Ý³_?a�ÛUBg^2a�HpÚ\ÞNÚwTLa�ÚwD�Ú®>AP f�DI^`_CPEa*ÚwBgD�H�ÚwBE^2aGØçDIÛKÚwTLa
>XßIabHNÚ(@?>XÛUabP·M ÜN>XÛUBga�S"à[TLBEPEaÃÚwTCa2fbDI^2_CPEa�ÚwBEDIH ÚwBE^`a2ØçDIÛGÚwTCa`f�PEBEabHNÚ�tXSUa�ÛuÜNa�Û(>A_C_CPgBEf\>XÚwBEDIH
BEHCf�ÛUaX>ASUa�S�Û7>A_CBEYCPEM�>AS�a�Ýj_<a�f*ÚwabY4c
V�P·ÚwTCDIiCßIT2DIiCÛ´BE^`_CPEab^2a�HpÚ®>\ÚwBgD�H�f�DIiCPEY2SuÚwBEPgP³@?a[BE^`_CÛUD\ÜIabY2SUBEßIHCBEáCfX>XHpÚwP·M(à[B·ÚwT2^2DIÛUa

ÚwiCHCBEHCß�>AHCYÅD�_CÚwBE^2BA@X>XÚwBEDIHCSbÞpÚwTCabSUa¬_CÛUa�PgBE^2BEH?>XÛuM�ÛUa�SUiLP·ÚwS�>AÛUaGÜIabÛuM�abHCf�DIiCÛ7>AßIBEHCßLc × TCa*M
YCa�^`D�HLSuÚwÛ7>\Úwa�f�Pga\>AÛUP·M¾ÚwTk>XÚ2^2DI@CBgPEa�>AßIa�HNÚwS2fX>XHä_LÛUDbÜ³BEYLa�a�ÝpÚwÛUab^2a�_?abÛUØçDIÛU^�>XHLf�a�BE^2í
_CÛUD\ÜIab^2abHNÚwS�Ø°DIÛ�ÚwTCaGÛUabf�DIHCáCßIiCÛ7>XÚwBEDIH�DIØ½à[BEYCa�í�>XÛUaX>�YCBESuÚwÛUBg@Ci³Úwa�YÅSuMjSuÚwab^2Sbc
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[´ÛUa�Ü³BEDIiCS�>AHCYdDIHCßIDIBEHCß ÛUa�SUa\>AÛUf®TdBEH¾Y³M³Hk>A^`BEf`f�DIHCáCßIiCÛ7>XÚwBEDIHâï�ðIð*ñ�iCSUa�>XÛUf®TCB·Úwabf*ÚwiCÛ7>AP
YCa�SUfbÛUBE_³ÚwBEDIHRP°>XHLß�i?>XßIabSbÞ<f�DIHCHLa�f*ÚwDIÛUSbÞ¯>XHLY²Yk>XÚ®>AëCD\à ^2DjYCabPES�ÚwD�ÛUa�_LÛUa�SUa�HpÚGÚwTCaÃSuÚwÛUiCf*í
ÚwiCÛUa¬DIØ�f�DI^2_LPEa*Ý�>A_C_LPEBEf\>XÚwBEDIHCS�>AHCY¯ÞCBgH�SUDI^2a¬f\>ASUabSbÞCiLSUa¬fbD�HLáCßIiCÛ7>XÚwBEDIH�P°>XHLß�i?>XßIabS�ÚwD
SU_?a�fbBEØgM�Y³M³Hk>A^2BEfG^2DjYCBgáCf\>XÚwBEDIHCS�BEH�ÚwTLBES�SuÚwÛUiCf�ÚwiCÛUaIc
× TCBES"_k>A_?abÛ�SUTCD\à[S"TLDbà àKa�f�DI^�@CBgHCa(Ú�àKDÅ>X_L_k>AÛUa�HNÚwP·M�iCHLÛUa�Pç>XÚwa�YRÛUa�SUa\>AÛUf®T²>AÛUaX>XS

� ^2DI@CBEPEa">AßIa�HNÚwS[>XHLYWYCMjH?>X^`BEf�fbDIHCáCßIiCÛ7>XÚwBEDIH%�#ÚwD�^W>AHk>AßIa[ÚwTLa�Y³M³Hk>A^2BEf�ÛUa�f�DIHCáLß�iLÛ7>\í
ÚwBEDIH�DIØ�YCBESuÚwÛUBE@CiCÚwa�Y�>A_C_CPgBEf\>XÚwBEDIHCS�BEH�>AH�a�V2f�BEabHNÚ\Þ³SUfX>APç>A@CPEaIÞL>AHCYÅSUabf�iCÛUaGà�>*Mpc
Z�>AHCßp>AHk>XÚwTk>AH D0K($H���yYCa*ÜNabPEDI_?a�Yì>²^2BgYCYCPEa�à�>XÛUaÅØçDIÛ`ÛUa�fbDIHCáCßIiCÛ7>A@CPEaÅYCBESuÚwÛUBg@Ci³Úwa�Y

SUf�ÛUBE_³ÚwBgHCß¾ï�ð-�Xñ#ÚwTk>XÚ(>APESUDÅBEHNÜNDIP·ÜNa�S(>Aß�abHNÚwS(>AHCYÈÛUa�fbDIHCáCßIiCÛ7>XÚwBEDIH4c é�D\àKa*ÜNa�ÛbÞ<à[TLBEPEa�àKa
iCSUa�^2DI@CBgPEa�>AßIa�HNÚwSÃÚwD²ÛUabf�DIHCáCßIiCÛUa�SUf\>APç>A@CPEa�fbDI^2_?DIHCabHNÚUí�@k>ASUa�Yì>A_C_CPgBEf\>XÚwBEDIHCSbÞ½ÚwTCa�BgÛ
àKD�ÛUhdØçDjfbiCSUa�S�DIHãÚwTCa�YCMjH?>X^`BEf�ÛUa�fbD�HLáCßIiCÛ7>XÚwBEDIHãDIØ�>AßIa�HNÚUí�@?>XSUabYè>A_C_CPgBEf\>XÚwBEDIHCS(ÚwTk>XÚ
iCSUaGÚwTCa�BgÛ�^2BgYCYCPEa�à�>XÛUaNc × TpiCSbÞCDIiCÛ[^2D�ÚwB·ÜN>XÚwBEDIH�>AHCYÅßIDN>APES�>AÛUa¬YCBA�?abÛUa�HNÚ\c

R HLa�D�Ø´ÚwTCa�^2DISuÚ"f�DI^`^2DIH f�DIHCfba�ÛUHCSGÛUa�Pç>XÚwa�Y�ÚwD�^`DI@CBEPEaÃ>AßIa�HNÚwS"BES"SUa�f�iLÛUB·Ú�MNc?Z[a*í
êNiLBEÛUa�^`a�HNÚwSyBEHCfbPEiCYCa�ÚwTCa">Ai³ÚwTCabHNÚwBEf\>XÚwBEDIH2DIØ<ÚwTCa�BEHNÜNDIP·ÜNa�Y`_k>AÛuÚwBEa�S�>XHLY2ÚwTCa�_CÛUD�Úwa�f*ÚwBgD�H
D�Ø¬ÚwTCa²a�Ýjabf�i³ÚwBgD�H abHNÜ³BEÛUDIHC^2abHNÚwS�Ø°ÛUD�^ ^W>APEBEfbBEDIiCS�>Aß�abHNÚwSbcKV�PE@<a�B·Ú\ÞyÚwTCaR^`D�SuÚ�f®Tk>AP·í
PEa�HCßIBEHLßÅBESUSUiCaNÞ4ÚwTCaW_CÛUD�Úwa�f�ÚwBEDIH¾D�ØKÚwTCaW^2DI@CBgPEaW>AßIa�HNÚwS�Ø°ÛUDI^ ÚwTCa`a�Ý³a�f�iCÚwBEDIHÈabHNÜ³BEÛUDIH³í
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^2a�HpÚwSbÞ BESGSuÚwBEPEP	^`DISuÚwP·M iCHCÛUabSUD�PEÜIabY4c4Q�a�ÚwTCDjYCSG@k>ASUabY²DIHÈ_CÛUD\ÜI>A@CP·Mjí�SUa�fbiCÛUa2Pç>AHCßIik>AßIa�S
>XHLY�_CÛUDjDIØgí�fX>AÛUÛuMjBgHCß�fbDpYLa2ï �Xñ<T?>*ÜNa"@?a�abH�_CÛUDI_?DISUabYWÚwD�_CÛUD\Ü³BEYCa�_CÛUD�Úwabf*ÚwBEDIH�ØçDIÛKa*Ý³a�fbi³í
ÚwBEDIH�abHNÜ³BEÛUDIHC^2abHNÚwSbc ]p>�ÜI> � aX>AP�ï�ð2?Xñ¯SUTCD\à[S�TCD\àîÚwD`BESUDIPç>XÚwa(>XßIabHNÚwS[Ø°ÛUD�^ DIHCa�>AHCD�ÚwTCa�Ûbc
[´ÛUD�Úwabf*ÚwBEHCß2ÚwTLa�>AßIa�HpÚ�Ø°ÛUD�^.^�>XPgBEf�BEDIiCS[TCDISuÚwS�BESbÞkBEH ßIa�HCabÛ7>AP�ÞL^`D�ÛUa�YCBAV2f�iCPEÚ">AHCYRf\>AH
@?a`_k>AÛuÚwBç>APEP·MRSUDIP·ÜNabY¾@NMd>A_C_CÛUDp>Af7TLa�S�PEBEhIaÃÚwTLa2ÚwBE^2a�í�PEBE^2BEÚwa�YR@CPç>Af7hpí�@?D\ÝÈSUa�f�iLÛUB·Ú�M¾>AHCY
f�PEiCabPEa�SUS�>Aß�abHNÚwS�ï�ð-XXñ�c

R iLÛ`>A_C_LÛUDN>Af®TäBESÃÚwD²_CÛUD\ÜjBgYCa�SUabf�iCÛUaÅf�DI^2^�iCHCBEfX>\ÚwBgD�Håf7Tk>AHCHCabPES2ØçDIÛ�ÚwTLaÅ>AßIa�HNÚwS
ÚwD�ÚwÛ7>�ÜNa�ÛUSUaNÞ�_CÛUD�Úwa�f�ÚwBEHCß�ÚwTLa�^ Ø°ÛUDI^ a*ÝjÚwa�ÛUHk>AP�>XÚUÚ®>Xf®hjSbc × TCa�TLD�SuÚwSÃiCSUa�Z[DIPEa�ísJ�>XSUabY
V�f�f�abSUS�]�DIHNÚwÛUDIP�ï�ð2SXñ4ÚwD2PEBE^`B·ÚKà[Tk>XÚ�ÚwTCa(>AßIa�HNÚwS[f\>AHÅYCDLc
J�>APEYCB4>AHCY`[yBEf�fbD�_CÛUabSUa�HNÚwabYÅ>AH�a�P°>X@<D�Û7>XÚwabY�êpik>AHNÚwBEÚ®>\ÚwBEÜIa�^2DjYCabP?Ø°DIÛK^2DI@CBgPEa�fbDpYLa

_?a�ÛUØ°DIÛU^W>AHCf�a�ï�ð*ñ�c [yiCPEB°>XáCÚwDCÞIZ[BEf�fbDI@?a�HCaNÞN>AHCY � fX>XÛU_?>"f\>AÛUÛUBEa�Y2DIi³ÚK>AH�>AHk>AP·MjÚwBEfX>XP³fbDI^Ãí
_k>AÛUBESUDIH�>X^`DIHCßGÚwTLa�fbPEBEa�HpÚUí�SUa*ÜNa�ÛbÞIÛUa�^`D�Úwa�a*ÜI>APEi?>\ÚwBgD�H¯ÞN>AHCY`^2DI@CBEPga�>XßIabHNÚwSy_k>AÛ7>XYLBEßI^2S
ï�ð�UAñ�c × TCabBEÛ[ÛUa�SUiCP·ÚwS�TCa�PE_Åa�ÜI>APEik>XÚwBEHCß2iCHCYCabÛ�à[TCBEf®TÅf�BgÛUf�iC^`SuÚ®>XHLf�a�S�ÚwTLa¬iCSUa(DIØ�^2DI@CBgPEa
>XßIabHNÚwS�BgS�@?a�HCabáCf�B°>XPsc
Ù�SU^W>ABEP(>AHCYîéG>Aß�Bg^2DIHNÚÅf\>AÛUÛUBEa�YºDIi³ÚR>XHºab^2_CBgÛUBEf\>AP"_?abÛUØçDIÛU^�>XHLf�aÈa*ÜI>APEi?>\ÚwBgD�HâD�Ø

ÚwTCa�BEÛ�BEHCØ°Û7>XSuÚwÛUiLf*ÚwiCÛUaWØçDIÛ ]p>�ÜN>�^`D�@LBEPEa�>AßIa�HNÚwSbÞ½fbD�^`_k>AÛUBEHCßÅÚwTCa�^ ÚwD�V�ßIPEa�ÚwS�ï ��ñ�>AHCY
ÚwDR>A_C_CÛUDp>Af7TLa�S�@k>ASUa�YãDIHdZ�Q�Ù®c × TCa�BgÛ(a�Ý³_?a�ÛUBE^`a�HNÚwS�ØçDjf�iLSUa�YdDIHdSUBgHCßIPEa*í�TCDI_å>AßIa�HNÚwS
D�H ' # KGOO$Ií�fbD�HpÚwBEHCa�HpÚ®>XP	HCa*Ú�àKDIÛUhjSbc R iCÛ"a*Ý³_?abÛUBE^2abHNÚwS�BgHNÜND�PEÜIabYRSUBEHCßIPEa*í[>AHCYR^�iCP·ÚwB·í�TLD�_
>XßIabHNÚwS�DIH�' #<KNDLOXf�DIHNÚwBEHLa�HNÚ®>AP4HCa*Ú�àKDIÛUhjSbckJ�D�ÚwT�àKDIÛUhpS[YCab^2DIHCSuÚwÛ7>XÚwa�Y�ÚwT?>\Ú�ÚwTLaG^2DI@CBgPEa
>XßIabHNÚ[^2DjYCabP fX>XHÅPEa\>AY�ÚwD2SUBEßIHCBEáLf\>AHNÚ[_?abÛUØçDIÛU^W>AHCfbaGBE^2_CÛUD\ÜNa�^`a�HNÚwSbc
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V�S�Ù�HNÚwabÛUHCa*Ú�SUa�ÛuÜ³BEfba�S�@?abf�DI^2a�_?a�ÛuÜN>ASUB·ÜNa�BEHWDIiCÛ�SUDpfbBEa*Ú�MpÞIàKa�@<a�f�DI^`a�^2DIÛUaG>XHLY�^2DIÛUa
YCa�_?abHCYCabHNÚWDIHèÚwTCabBEÛW>�ÜI>ABEP°>X@LBEPEB·Ú�Mpc�é�D\àKa�ÜIabÛbÞ´SUDIØgÚ�à�>AÛUa�BES`BgHèf�DIHNÚwBEHjiCDIiCSWa*ÜNDIPEi³ÚwBgD�H¯Þ
à[TCBEf7TÅÛUa\êNiLBEÛUa�S[ÛUiCHCHCBgHCß2SuM³SuÚwa�^`S�ÚwD2@<a¬iC_?Yk>XÚwa�Y >AHCY�ÛUa�f�DIHCáLß�iLÛUa�YÅDIH³í�ÚwTLa*í�ë³M�à[B·ÚwT
^2BEHCBg^W>AP<YCBgSUÛUiC_³ÚwBEDIH4c
× TCBES�_k>A_?a�Û�_CÛUDI_?DISUa�SKÚwTCa"iCSUa"DIØ¯^2DI@CBgPEa�ÛUabf�DIHCáCßIiCÛ7>XÚwBEDIH�>AßIa�HpÚwSKØ°DIÛKSUa�fbiCÛUaIÞja�V�í

f�BEabHNÚ\Þ³>AHCY�SUf\>APç>A@CPga�Y³M³Hk>A^2BEf�ÛUabf�DIHCáCßIiCÛ7>XÚwBEDIH�DIØ4Ù�HpÚwa�ÛUHCa�Ú�SuM³SuÚwa�^2Sbc �¾a"YCabSUf�ÛUBE@?abY�>
_CÛUD�ÚwDAÚ�M³_?aGBE^`_CPEab^2a�HpÚ®>\ÚwBgD�H�D�Ø�SUiCf®T�>�^2DI@CBEPEa"ÛUa�fbDIHCáCßIiCÛ7>XÚwBEDIHÅ>AßIa�HpÚ[BEHCØ°Û7>XSuÚwÛUiLf*ÚwiCÛUa
@k>ASUa�Y¾DIHå>�] R Z�J�V�í�fbDI^2_CPEB°>XHpÚ R Z�J SUiC_C_<D�ÛuÚwBgHCßÅY³M³Hk>A^`BEf2ÛUabf�DIHCáCßIiCÛ7>XÚwBEDIH4c R iCÛ
ØçÛ7>A^2a�àKDIÛUh(fX>AHÃ@<a�f�iCSuÚwDI^2B�@�a�YÃa�BEÚwTCa�Û	à[B·ÚwTÃaLV2fbBEa�HNÚ\Þ�PEBEßITNÚ�àKabBEßITNÚ�>AßIa�HNÚyBEHNÚwabÛU_CÛUa*ÚwabÛUS
	2Ø°DIÛKa�HNÜ³BEÛUDIHC^`a�HNÚwSKà[B·ÚwT�PEBg^2B·ÚwabY`ÛUa�SUDIiCÛUf�abS�SUiCf®TÅ>ASH[ye[V�S[>AHCY�a�^�@?a�YCYLa�Y�SuM³SuÚwab^2S
	`DIÛ�à[B·ÚwT�^2DIÛUaG_?D\àKabÛUØçiCP4BEHNÚwabÛU_CÛUa*ÚwabÛUS�SUiCf7TR>AS�ÚwTCaC]p>�ÜI>
�"BEÛuÚwik>AP4QR>Af7TLBEHCaIc

Qy^2_CBgÛUBEf\>AP(ÛUa�SUiCP·ÚwSRSUTCD\à ÚwTk>XÚÈ>AßIa�HNÚwSRfX>XH Bg^2_CÛUD\ÜNa¾ÚwTCaã_?a�ÛUØ°DIÛU^W>AHCf�adDIØ`YCBESuí
ÚwÛUBE@Ci³ÚwabY4ÞkYCMjH?>X^`BEf�ÛUa�fbD�HLáCßIiCÛ7>XÚwBEDIH ßIÛUa\>XÚwP·MNc �¾a�@?a�PEBga*ÜNa(ÚwTk>XÚ\ÞLà[B·ÚwTLBEHR>WØça�à MNa\>AÛUSbÞ
ÚwTCayiCSUayDIØ³^2DI@CBgPEay>AßIa�HpÚwS½ØçDIÛ¯^�>AHk>Aß�ab^2abHNÚ	>XHLY(f�DIHCáCßIiCÛ7>XÚwBEDIH¬DIØ³Pç>AÛUßIa*í�SUfX>XPga´Ù�HNÚwa�ÛUHLa*Ú
SuMjSuÚwab^2S�à[BEPgP @?a(>�f�DI^`^2DIH�_LÛ7>Xf�ÚwBEf�aNc
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× TCa�SUDIiCÛUf�a�f�DjYCa�>AHCYåYCDjfbiC^2abHNÚ®>XÚwBEDIHdØ°DIÛ �"!"#%$"&0'GI ),+.-�Þ�e(] [	Þ´>XHLYdÚwTLa�^2DI@CBgPEa*í
>XßIabHNÚUí�@k>ASUa�YæÛUa�fbD�HLáCßIiCÛ7>XÚwBEDIH a�HCßIBEHCa BES�>�ÜN>XBgPç>A@CPEa >XÚ v o_okmuw�x_xTd v eTb_dH^hnzy�d_nzy�{|b*{|dzy
^k}H{cx_~H�hxQ}kpQfF�-� b_d��OY��Cc
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× TCa�>Ai³ÚwTCDIÛUS�ß�Û7>XÚwabØçiCPgP·M²>Af®hpHLDbà[Pga�YCßIa _¯iLBA@WQR>Aßp>XPgT��>Aa�SbÞ4Z�>A^`a�SUTå]�T?>XHLYCÛ7>³Þ¯J�>APç>H
uB
� ÛUBEHCB·ÜN>AS7>XH¯Þ³V�ÛUiCH �"BESuà�>AHk>XÚwTk>AH4ÞL>AHCY �K>AHCBESUT × >AP·à�>AÛ�Ø°DIÛ�a\>AÛUP·MWàKD�ÛUh�D�H�ÚwTCaGÛUabf�DIH³í
áCßIiCÛ7>XÚwBEDIH¾>AßIa�HNÚ(BEHCØ°Û7>ASuÚwÛUiCf*ÚwiCÛUaNc��¾aÃÚwTk>AHCh =LÛ7>AHCfbBESUf�D�J�>APEPEabSuÚwa�ÛUDIS¬>AHCYÈV�PEa*ÝL>AHCYCÛUa
R PEB·ÜN>�ØçDIÛ[ßIB·Ü³BEHCßW>Af�fba�SUS[ÚwD2ÚwTCabBEÛ�P°>X@<D�Û7>XÚwDIÛUBEabS�SUD2ÚwTk>XÚ[àKa(f�DIiCPgYÅ_?abÛUØçDIÛU^-ÚwTCaGà[BEYLa*í
>XÛUaX>(a*Ý³_?abÛUBE^2abHNÚwSbcp=	BEHk>APEP·MpÞNàKa�ÚwTk>AHCh�O�a�D ��V�ÛUHCDIPEYÅ>XHLY�ÚwTCaG>AHCDIHNM³^`D�iLSKÛUa�Ü³BEa*àKabÛUS
ØçDIÛ�ÚwTCabBEÛ�_CÛUabf�BEDIiCS�fbDI^2^2abHNÚwS�DIH�ÚwTCa¬_CÛUa�PEBg^2BEHk>AÛuMWÜNa�ÛUSUBEDIHCS�DIØ½ÚwTCBES�_k>A_?abÛbc
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