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< =>?@BCFH KMQ?VCFH WV =>F@FHXV WF Yª�� KMQ?[V\ F_>FvÈ^ WM ^MB �>MQVM?>V\ Fv?^F
kBM >MFH?«F>À H?j?_F¬[V CF ]VWFH?WFWM �>MQ[V yHM_>C?jV\ WV _?pV ]MCV> p>M¬V\ jBlV V@lM_V
È F jVC_>F_F¬[V WM M]p>M^F M^pMj?FH?«FWF M] pB@H?jF¬[V M] lV>CFH ?]p>M^^V WM j?>jBHF¬[V
y^_FWBFH M }Fj?VCFH\ WF^ ]F_È>?F^ WM ?C_M>M^^M WF FW]?C?^_>F¬[V\ M] M^pMj?FH ¿kBMHF^
H?QFWF^ F _M]À_?jF WF^ H?j?_F¬ÔM^\ jVC_>F_V^\ ®?CFCjM?>V\ pM^^VFH M M¯jMpj?VCFH]MC_M
]F_È>?F^ lBW?j?F?^\ jVC®V>]M M^pMj?®?jF¬ÔM^ jVC^_FC_M^ WV yW?_FH M ^MB^ FCM¯V^� � H?j?_F¬[V
M^_À ]F>jFWF pF>F F^ Y�°�� X ±XV>À>?V WM ²>F^ÌH?F��~³ WV W?F �ª����Z�Z�� x�p?F WV yW?_FH
M^_F>À ¿ W?^pV^?¬[V WV^ ?C_M>M^^FWV^ CF zC_M>CM_\ F_>FvÈ^ WV^ ^?_M^ ´´´�_>_Yª�lB^�@> VB
´´´�H?j?_FjVM^�M�jV]�@>� <B_>F^ zC®V>]F¬ÔM^ pVWM] ^M> V@_?WF^ pV> ?C_M>]ÈW?V WV jV>>M?V
MHM_>C?jV CHµ_>_Yª�lB^�@> ±�>V_VjVHV =K= C�¶ Z�����Z�Z�³�

·V[V �M^^VF��²\ Y� WM FQV^_V WM Z�Z��
K<}���< ¸zyzK� �y �K�|¹<

�>MQVM?>V
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�K<xy{{< ��Í� ¸zK=Î�� � �K<�� }� Y���Z�Z�Y�� xVC_>F_FC_M° =K=�Y�� Ky|z¹<�
xVC_>F_FWF° �x=z¸y =yx}<�<|z� {yK¸zÏ<{ y x<}{Î�=<Kz� {�� �=��� Íy\ x}�·�Í~ C�
���Ðªª�ªÑ�����Y���� <@lM_V° �>V>>VQF¬[V WF v?QÕCj?F ±jV] jV>>M¬[V WF v?QÕCj?F ?C^M>_F CV
p>?]M?>V =M>]V �W?_?vV³\ ®?¯F¬[V WV p>M¬V\ WV_F¬[V V>¬F]MC_À>?F\ F_BFH?«F¬[V WF QF>FC_?F
jVC_>F_BFH M FH_M>F¬[V WV^ ^M>v?WV>M^ kBM ®F>[V F ®?^jFH?«F¬[V WV jVC_>F_V C� Y��Z�Y�\ kBM
_>F_F WF p>M^_F¬[V WM ^M>v?¬V WM ^BpV>_M _ÈjC?jV jV] F_BFH?«F¬[V _MjCVH�Q?jF M
jFpFj?_F¬ÔM^ pF>F _VWV^ V^ jV]pVCMC_M^ kBM ?C_MQ>F] F ^VHB¬[V ?C_MQ>FWF WM QM^_[V WM
^M>v?¬V^ �¯?V �^^Ö^_ zC_M>p>?^M\ FHÈ] WF ®M>>F]MC_F WM QM^_[V WM F_?vV^ ±z=�Í³\ M] _VWF^
F^ vM>^ÔM^\ jVC^VFC_M MW?_FH M ^MB^ M®M?_V^ WV jÀHjBHV WM p>F«V WM F_MCW?]MC_V M
>M^VHB¬[V� ¸?QÕCj?F° WM Y��Y��Z�Z� F_È ªY����Z�ZZ� �V_F¬[V <>¬F]MC_À>?F° �>VQ>F]F WM
=>F@FHXV �Z�YZZ����Y�Z����Ñ�Z�\ }F_B>M«F WF �M^pM^F ªª������YY� �^^?CFWV° Yª�Ð�Z�Z��
¸FHV> FCBFH WM K× ���ZÑ�\�Ñ� �^^?CF_B>F^° ØWM> ·V>QM ÍFjXFWV {FC_FCF\ �?>M_V> |M>FH M
<>WMCFWV> WM �M^pM^F^ WV =K=�Y�� KMQ?[V M] ^B@^_?_B?¬[V\ M WM VB_>V\ F {>F� {?Hv?F ÍF>?F
�FQH?F>?C\ >Mp>M^MC_FC_M WF jVC_>F_FWF�
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�>VjM^^V �>VFW C� Z�ÐY�Z�Z� � xVC_>F_V° ���Z�Z�� �F>_M^° =K= M �?]FC_ yCQMCXF>?F �_WF�
x}�·° Z��ZYÑ��������Y�Z�� <@lM_V° M¯MjB¬[V WM ^M>v?¬V^ M^pMj?FH?«FWV^ pF>F ?C^_FHF¬[V WM
^?^_M]F^ WM QM>F¬[V WM MCM>Q?F ^VHF> ®V_VvVH_F?jF jVCMj_FWV^ ¿ >MWM CV p>ÈW?V WF ¸= WM
K?V xHF>V� ~BCWF]MC_V° �M? Ð�ÑÑÑ�Y��ª� �<° Yª���Ð\ WM Y���Y�Z�Z�� xHF^^?®?jF¬[V
�Z�YZZ���ªª��Z�Ñ���ª� �����Y �Z� }V_F WM y]pMCXV° Z�Z�}y��Y��Y\ WM ZZ����Z�Z��
¸FHV> _V_FH° K× Y�Ñ�Ð��\��� ¸?QÕCj?F° WM Z�� W?F^\ jVC_FWV^ WF WF_F WF F^^?CF_B>F� �^^?CF]°
pMHV =K=\ ¸M>F �`j?F WM <H?vM?>F KF]?>M^\ M\ pMHF M]p>M^F\ yWBF>WV �B^FCV^ã? {?]ÔM^�
�F_F° �Y��Ð�Z�Z��
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�K<�� C� YZª�Z�Z�Y�� xVCvÕC?V C� ª��Z�Y�� �F>_M^° =K= M xMC_>V zC®FC_?H WM zCvM^_?QF¬ÔM^
åM]F_VH�Q?jF^ �>� �V]?CQV^ �� ²VHW>?C?� x}�·° ���Y�Ñ�ÐÐ�����Y�Z�� <@lM_V° jVC^?QCF¬[V\
CF ]VWFH?WFWM WM WVF¬ÔM^ pF>F ?C^_?_B?¬ÔM^ WM F^^?^_ÕCj?F ^Vj?FH WM jF>À_M> ®?HFC_>�p?jV
^M] ®?C^ HBj>F_?vV^\ M] ®VHXF WM pFQF]MC_V QM>FWF pMHV =K=\ WM ]FQ?^_>FWV^ M ^M>v?WV>M^\
F_?vV^ M ?CF_?vV^\ jV]?^^?VCFWV^\ M] M¯M>jÌj?V p>Vv?^�>?V VB M] F_?v?WFWM CM^_M =K= M]
WMjV>>ÕCj?F WM jM^^[V VB >M]V¬[V M WV^ pMC^?VC?^_F^\ WV^ vFHV>M^ >M®M>MC_M^ F WVF¬ÔM^�
¸?QÕCj?F° Z� ]M^M^\ F pF>_?> WV W?F YY��ª�Z�Z�� �^^?CF]° pMHV =K=\ �CF {ÌHv?F �F]F^jMCV
xF>WV^V ²B^VC \ pMHV xMC_>V\ {ÌHv?F KMQ?CF ²>FCWFH?^M� �F_F° YY��ª�Z�Z��
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�K<xy{{<° =K=�YÐ� �� Y�Y�ª�Z�Z�� x<}=K�=���° |Kyy} =Kyz}�Íy}=< �=��\ x}�·°
�����Y���Ð����Y���� <²·y=<°=>M?CF]MC_V^ Í� Y�� � �?CWV´^ Y� M Í� Y�Y � ÍFCFQ?CQ
ÍVWM>C �M^ã_Vp^\ CF ]VWFH?WFWM VCH?CM FV v?vV� ¸��<K =<=��° K×YÐ�Ð��\�� ±WM«V?_V ]?H
M V?_VjMC_V^ >MF?^³� ~Î}��Íy}=< �y|��° �>_?QV Z�\ jFpB_\ WF �M? Ð�ÑÑÑ��ª� �Î=<Kz��Ï¹<°
K?jF>WV �BjMCF\�?>M_V>�|M>FH\ M] YÐ��Ð�Z�Z�� K�=z~zx�Ï¹<° �M^M]@F>QFWV> �FBHV
�?]MC_F\ �>M^?WMC_M WV =K=�YÐ� KMQ?[V\ M] YÐ��Ð�Z�Z��
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=K= Y�� KMQ?[V� �K<xy{{<� Z�YÐÐ�Z�YÑ�

y>>F_F �B@H?jF¬[V �?À>?V <®?j?FH WF ÎC?[V � �B@H?jFWV M] Y���Ð�Z�Z� ê {M¬[V

ª ê �ÀQ?CF Y�Ð\ VCWM ^M HÕ° Y� =M>]V �W?_?vV ¿ xM^^[V WM Î^V }� ����Z�YÑ\ HM?F�^M

�� =M>]V �W?_?vV ¿ xM^^[V WM Î^V }� ����Z�YÑ�
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�>VjM^^V �K<�� C� YY���Z�Z�� y^pÈj?M° Y� =M>]V �W?_?vV FV =M>]V WM xVVpM>F¬[V
=ÈjC?jF }� �Z�Z�Z�±jVC^?QCF¬[V ®FjBH_F_?vF WM XFvM>M^ M] ®VHXF WM pFQF]MC_V\
WMjV>>MC_M WM jVC_>F_V^ M FlB^_M^ >MFH?«FWV^ pV> ^M>v?WV>M^ M ]FQ?^_>FWV^ WV =>?@BCFH M
pMC^?VC?^_F^³� <@lM_V° FH_M>F¬[V WF^ jHÀB^BHF^ p>?]M?>F\ _M>jM?>F\ kBF>_F M kB?C_F WV =M>]V
WM xVVpM>F¬[V =ÈjC?jF }� �Z�Z�Z�� �F>_M^ =K= WF Z�� KMQ?[V M V ²FCjV WV ²>F^?H {���
~BCWF]MC_V HMQFH° xHÀB^BHF <?_FvF\ WV _M>]V V>?Q?CFH M CV F>_� Ñ�\ ?Cj?^V z\ FHÌCMF F\ WF �M?
C� Ð�ÑÑÑ��ª� �F_F M F^^?CF_B>F° �Ñ��Ð�Z�Z�� ÍC?jF <H?vM?>F ²F>>M_V\ �?>M_V>F\ pMHV =K= WF
Z�� KMQ?[V\ M y>?j �FHM �H]M?WF �?>M^\ |M>MC_M |M>FH WF �QÕCj?F {M_V> �`@H?jV �>FjFlB\ pMHV
²FCjV WV ²>F^?H {���
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�>VjM^^V �K<�� C� ÑY��Z�Z�� xVC_>F_V =K=���x C� �YÐ�Z�Z�� xVC_>F_FC_M° =K= WF ZY�
KMQ?[V� xVC_>F_FWF° ¸Íz {?^_M]F^ WM {MQB>FC¬F �_WF� <@lM_V° �>M^_F¬[V WM ^M>v?¬V^ WM
]FCB_MC¬[V p>MvMC_?vF M jV>>M_?vF pV> jXF]FWF\ jV] ®V>CMj?]MC_V WM pM¬F^� ~BCWF]MC_V
�MQFH° zCM¯?Q?@?H?WFWM WM �?j?_F¬[V C¶ ����Z�Z�\ �M? C� Ð�ÑÑÑ��ª\ �M? C¶ YZ�Ð�Ñ�Yª\ KM^VHB¬[V
C¶ Y�ª�YZ � x{·=\ M x�W?QV WM �M®M^F WV xVC^B]?WV> M V x�W?QV x?v?H ²>F^?HM?>V\ CV kBM
jVB@M>� �^^?CF_B>F° ����Ð�Z�Z�� {?QCF_À>?V^° �M^M]@F>QFWV> ²MC_V åM>jBHFCV �BF>_M }M_V\
�>M^?WMC_M\ pMHV jVC_>F_FC_M\ M �HFC ÍV>FM^ ¸?MQF\ {�j?V\ pMHF jVC_>F_FWF�
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}� �>VjM^^V° ZYÑ���Z�Z�� <@lM_V° KMQ?^_>V WM p>M¬V^ pF>F p>M^_F¬[V WM ^M>v?¬V^ WM
?]p>M^^ÔM^ ]VCVj>V]À_?jF M pVH?j>V]À_?jF\ ?CjHB?CWV p>VQ>F]F¬[V v?^BFH M MW?_V>F¬[V
MHM_>C?jF M FjF@F]MC_V^ F®?C^\ B_?H?«FCWV MkB?pF]MC_V F HF^M> W?Q?_FH WM >MWM M FjM^^�>?V^\
@M] jV]V V®® ^M_\ ?CjHB?CWV V ®V>CMj?]MC_V WM _VWV V ]F_M>?FH WM ^Bp>?]MC_V\ pFpMH\
jB^_V^ jV] ?]p>M^^[V WF jXFpF M ][V WM V@>F M^pMj?FH?«FWF�� =V_FH WM z_MC^ �?j?_FWV^° Z��
yW?_FH° Z���Ð�Z�Z� WF^ �ÐX�� ¿^ Y�X��� yCWM>M¬V° K�WMHMQFWV xF>HV^ KV@M>_V ²F^_V^ WM
<H?vM?>F\Z�Ð � ·W?] ¸M>FCM?V\ �F>kBM �V^ �VWM>M^ � xF]pV |>FCWM�Í{ VB
´´´�jV]p>F^QVvM>CF]MC_F?^�QVv�@>�MW?_FH�Ð��ZÑ������Y��Z�Z�� yC_>MQF WF^ �>VpV^_F^° F
pF>_?> WM Z���Ð�Z�Z� ¿^ �ÐX�� CV ^?_M ´´´�jV]p>F^CM_�QVv�@>� �@M>_B>F WF^ �>VpV^_F^°
Y�����Z�Z� ¿^ Y�Xª� CV ^?_M ´´´�jV]p>F^CM_�QVv�@>�

x�K�<{ ��²yK=< ²�K�yK� x<Î=z}å<
�>MQVM?>V

±{z�{|CM_ � Y���Ð�Z�Z�³ Ð��ZÑ�����Y�Z�Z�}y����Z�
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~?jF FCBHFWF F H?j?_F¬[V ^Bp>Fj?_FWF\ >M®M>MC_M FV p>VjM^^V }� �ÐÐªÐZ�Y���YÐ��Y � <@lM_V°
�>MQ[V yHM_>C?jV � xVC_>F_F¬[V WM M]p>M^F WM p>M^_F¬[V WM ^M>v?¬V^ jVC_?CBFWV^ WM
]FCB_MC¬[V p>MvMC_?vF M jV>>M_?vF CF^ ?C^_FHF¬ÔM^ MHÈ_>?jF^ ±®V>CMj?]MC_V\ W?^_>?@B?¬[V\
VpM>F¬[V M p>V_M¬[V³ M CV ^?^_M]F WM F> jVCW?j?VCFWV WV MW?®Ìj?V�^MWM WF ·B^_?¬F ~MWM>FH
{M¬[V ·BW?j?À>?F WV �j>M\ jVC®V>]M jVCW?¬ÔM^\ kBFC_?WFWM^ M M¯?QÕCj?F^ M^_F@MHMj?WF^ CM^_M
yW?_FH M ^MB^ FCM¯V^�

�Kz¸���< xå�|�{ �y Íy�<
�>MQVM?>V

±{z�yx � Y���Ð�Z�Z�³ ����Z������Y�Z�Z�}y������
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y{�Øxzy° Y� =M>]V �W?_?vV FV =M>]V WM xV]p>V]?^^V C� ÐÑ���Ð� kBM MC_>M ^? jMHM@>F] F
Î}z¹<\ F_>FvÈ^ WF ·Î{=zÏ� ~y�yK�� �y �KzÍyzK< |K�Î }� ²�åz� M �Îz� ~yK}�}�<
x��Í<} �y <�z¸yzK�� <²·y=<° F³ �>V>>VQF¬[V pF>F ª��YY�Z�Z� WV p>F«V pF>F ®?CFH?«F¬[V
WF V@>F M ^BF MC_>MQF pF>F HVjF¬[V ¿ ·B^_?¬F ~MWM>FH\ M] M^_FWV WM ^M>v?> FV B^V F kBM ^M
WM^_?CF\ @M] jV]V WF v?QÕCj?F WV =M>]V WM xV]p>V]?^^V Fj?]Fù @³ KF_?®?jF¬[V WF^
WM]F?^ jHÀB^BHF^� �>VjM^^V �W]?C?^_>F_?vV C� ��Y�����ÑZ�Z�YÐ����Y�Ð���� �^^?CFWV M]
Yª��Ð�Z�Z�\ pV> �B>vFH xF>CM?>V }M_V\ pMHF ·B^_?¬F ~MWM>FH WM Y� |>FB CF ²FX?F\ M �B?«
~M>CFCWV xFH]VC WM <H?vM?>F\ >Mp>M^MC_FC_M WV �VjFWV>�
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y{�Øxzy° xVC_>F_V Y���ZÑ��� x<}=K�=�}=y° ·B^_?¬F ~MWM>FH WM Y� |>FB�{M¬[V ·BW?j?À>?F WF
²FX?F ±�>� �B>vFH xF>CM?>V }M_V³ x<}=K�=���° �yz��}}y {z�̧ � �<�y{ ±{>�� �M?HFCCM {?HvF
�VpM^³\ x}�· Y������YYÑ����Y���� <²·y=<° xVC_>F_F¬[V WM M]p>M^F M^pMj?FH?«FWF pF>F
p>M^_F¬[V WV ^M>v?¬V jVC_ÌCBV WM lF>W?CFQM]\ ?CjHB?CWV F À>MF WM M^_Fj?VCF]MC_V\ jV]
pVWF\ H?]pM«F M jVC_>VHM ®?_V^^FC?_À>?V\ F ^M>M] M¯MjB_FWV^ WMpMCWÕCj?F^ M¯_M>CF^ M
lF>W?C^ ?C_M>CV^ WV p>ÈW?V WF {B@^M¬[V ·BW?j?À>?F WM ¸?_�>?F WF xVCkB?^_F� ¸z|ú}xz�° YZ
]M^M^\ WM Z���Ð�Z�Z� F Y���Ð�Z�ZY� ¸��<K =<=��° K×���Z�\��ù �<=�Ï¹<
<KÏ�Íy}=ûKz�° �= �Z�ÑY��ªª�Z�����Y\ }� ªª��ª�\ }y Z�Z�}y��Y�Zª\ M]?_?WF M]
Yª��Ð�Z�Z�� ²�{y �y|��° �M? C� Ð�ÑÑÑ�Y��ª\ YZ��ÐÑ�Z�Yª M z} �ª�Z�YÐ WV Í��|� ��M�
���Ñ�YY��Z�Z�Z�����Y�Ð����·~²�� �^^� M] Y���Ð�Z�Z��
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}� �>VjM^^V° Y�Ð����Z�Z���Y� <@lM_V° xVC_>F_F¬[V WM M]p>M^F WV >F]V WM MCQMCXF>?F\ pF>F
M¯MjB¬[V WM ^M>v?¬V^ WM ?]pM>]MF@?H?«F¬[V WV^ >M^M>vF_�>?V^ M jV@M>_B>F WV >M^_FB>FC_M WV
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