
The fundamental building blocks that constitute all matter – animate and 
-10

inanimate – interact on extremely small (sub-)atomic distances (1 Å = 10  m) 
-15

and timescales (1 fs = 10  s). Unravelling these ultrasmall as well as ultrafast 
dynamics would not only expand our understanding of the fascinating 
nanoworld but may also lay the groundwork for the development of innovative 
nanotechnology.

Lightwave-driven scanning tunnelling microscopy (LW-STM) can be used to 
observe and even control these elementary dynamics, which lie at the core of 
all matter. This approach complements the remarkable atomic spatial 
resolution achieved by conventional STM with a simultaneous ultrashort 
temporal resolution by employing the fastest transient bias voltage nature has 
to offer: the oscillating carrier wave of light. By coupling a light pulse, whose 
duration is shorter than a single cycle, into the tunnelling junction, the 
tunnelling window into a specific energy level can be selectively opened for 
durations as short as 100 fs. 

Employing this sophisticated technique, we capture a nanomovie of the sub-
-12

picosecond (1 ps = 10  s) coherent dynamics of a single-molecule rotator 
upon the application of local ultrafast forces, demonstrating the coherent 
control over a molecular switching reaction. Moreover, the exact shape of the 
electromagnetic near-field waveform within the atomic-scale tunnelling 
junction is traced quantitatively for the first time, paving the way for the 
predictive design of nanophotonic structures.

As all motion is intricately linked to changes in the energetic structure of a 
system, we aimed to further elucidate nanoscopic phenomena by visualising 
the temporal evolution of energy levels after ultrafast excitation. To this end, 
we investigate an atomic vacancy within a tungsten-diselenide monolayer 
using LW-STM. The first observation of shifts of localised energy levels at an 
atomic vacancy with combined Ångström spatial, sub-picosecond temporal 
and 10 meV energy resolution is demonstrated.

Finally, to enhance the capabilities of LW-STM, a cutting-edge setup 
consisting of an improved STM scan head and a laser source operating at 
higher repetition rates, field-strengths, and frequencies is introduced. The use 
of mid-infrared frequencies allows for the temporal confinement of tunnelling 
events to a window less than 10 fs wide. In combination with a tunable source 
of ultrashort visible pulses, this novel setup will allow for the real-space 
investigation of intramolecular vibrations, electronic motion, and the complex 
interaction of various degrees of freedom. 
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klamn̂ZlacaYeolỲaâddbaj
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{}z~��{z��~}�|~����y~���z�z�~z��xy{��}~¦���z���z���z��{}}�~���z~z�~y{��}~�
�~�{�~�z���}y~y�{������{z{{�£��y�z����{y�~}}{y}{y~�{�������~�{z���{�~
�����z~�x���z��}}~��~��z~}��
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0#"$�&�"12�&)&)!$�&�-� �,$�!".&".���%��!+&�,�3�����+!��+�4%#�)�)12�5&%

������  &+�$�&�"�3����%#�)�)*6�(!7�#)��3���%�!)�)�&3�#%�"+�5�$�&�"�8

!(��!��&$)#+3!$�12��+�5�$�� �&.���9�&�&�)!"!  &�&�"!�%�!)�)�&3��3:6&��

+�)%�$������&"$& �"�%#�)�1;,&"$+�!)&".���"#(��+�3+�5�$�&�")*�9%�+&�"$� 

�,���%#�)�)%+�%!.!�&".3+�(.�"�+!�&�"���9%�+&(�"�*�,!"#"�-�""#(��+*

���%��!+&�,$!"��5&%%� 1<#�)�'#�"��,*�����+!��+�4%#�)�%!&+)$!"��$�#%�� 

&"�����<2=��+�#.�)!%%�&+�6&" �6)%�!$� &"���-!$##($�!(��+!)6���!)

������&#(!" "&�+�.�")�&�� )1>?@A/�8/!9&)%!+!���&$(&++�+3�$#)�)����!)�+

+! &!�&�"&"������&%/)!(%��0#"$�&�"12�!���63�+)���+&".�3���3�$!�)%��*���

�+&�"�!�&�"�3!"!  &�&�"!�%�!"!+.�� (&++�+%�!$� ���6��"���%!+!���&$(&++�+

!" ���)!(%��&)!  +�))!���#)&".%&�4�/���$�+&$(���+)1>)&(%�&�� &��#)�+!�&�"�3

���3�$#)&"..��(��+,&  �%&$�� &"��������(��3�$�+"�+�3B&.1C1D12�! 0#)����

%�)&�&�"�3���<2=�&%&"!����+�� &(�")&�")*!;�)�$7�/�,%�)$!""&"..��(��+,

E;�)FGH6!)$��)�"1I"$�"�+!)�������+&.&"!�%#��&$!�&�"�,;�)�$7�JKLMN*&"�#+

$!)����)!(%��&))�!�&�"!+,!" ����&%&))$!""� 12�!$$�((� !����&)*����&%

&)!��!$�� ��!+!(%+&".��!�$�(�)��+�)��"��%�3��+��%&�4�)�!$7)!" $!"

��(�-� &"!�� &+�$�&�")12��)!(%��&)&")�+�� ����6����&%!" !�&!)-���!.�

$!"��!%%�&� ���6��"�&%!" )!(%����! &".��!�#""���&".$#++�"�12��")#+�

!�&.�)&."!�/��/"�&)�+!�&�*����#""���&".$#++�"�&)!(%�&��  &+�$��,�"���)$!"

��! 1;,%�!$&".���!(%�&��+!��&'#& ���&#(��(%�+!�#+�!" &"$��)�%+�9&(&�,��

���0#"$�&�"*���$�+&$!�"�&)�&)(&"&(&)� 12��)&."!�&)���"!  &�&�"!��,!(%�&�� 

!�+��(��(%�+!�#+�!" )�"���!$�"�+����+6��+�����"!�)&."!�&)�-�"�#!��,

+�$�+ � 3�+3#+���+!"!�,)�)�"!$�(%#��+1

O&�����+�(!&"&".P1QRS�3"�!+/&"3+!+� %#�)��"�+.,*6�&$�6!)"��#)� 3�+��+!/

��+�4.�"�+!�&�"*#��+!)��+�%#�)�)&"���-&)&���)%�$�+!�+�.&�"!+�$+�!�� 1B�$#)&".

"�!+/&"3+!+� %#�)�)#" �+)#&�!���$�" &�&�")&"��!"�"�&"�!+$+,)�!�*!�+�! �!" 

)#%�+$�"�&"##()%�$�+#()%!""&".6!-���".��)�3DQ@"(��PQ@@"(*&).�"�+!�� 

6&��&"!)!%%�&+�6&" �66&��!��&$7"�))�3D((T)��B&.1C1D U1;,$�++�$�)%�$/

�+!�)�!%&".�3���)%�$�+#(!"  &)%�+)&�"$�(%�")!�&�"#)&".!%+&)($�(%+�))�+

)��#%*%#�)�)$�"�+� !+�#" !6!-���".���3F@@"(6&��!%#�)� #+!�&�"�3PD3)$!"

���)�!��&)�� 12��)�%#�)�)!+����"#)� 3�+�&���+�%�&$!��9$&�!�&�"�3���)!(%��
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 �������� �!4��'!�$!"�$!��$��!�C!��$%��4�4�!�DE!"����+ ��!"�$�#����'!"*.FE

�G)��!�!"*�$�"�"�!"�%�)��%�!�%�!�"���)�"���#(%�����+4H� �����!"��"���%���

�����C%)���$��%�#!"������!"* �"����!�")�� ����� %"�  +�.I"�$���'�������*!(�C

��� ���"�%"�,��%(+ $�(%�����G��"�2!�"�'!�$!"�$�!��+(!"%���(%���!%�#����'

�$��G���"%���!�!"*����J�!"�%��EC(�%"!"*�$%��$�)��%�!�%�!�"���)�"��K!�

�!�� ��E)��)���!�"%����$���� ��! ����L

KMJNOPQR
STUJ

V$�"%�+�%� �"��%"�PQ��"�����$��% ++()��(!��!�!�E%"�R
STU��%"��#���$�

(%���!%���)� !� ������������� ��! �+� �)�!4!�!�E.-���%�*����������"*�$�C�+ $%�

+"���!"��"���%����%�!%�!�"C�$!�)��)���!�"%�!�E!��+)�������4E%(��� �()��G

���%�!�"!"����!"*"�"�"�*�!*!4��$!*$�����������(�.V$�)��%�!�%�!�"K %"4�

�G)%"���!"%V%E������!��%�L

KMJNOWQ

X
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]

,/.̂_2

'!�$�$�(%���!%����)�"��"�)%�%(������#����������C�� �"�������%"��$!��������

�+� �)�!4!�!�!��CRSTUR̀SZUC%"�RS[UC���)� �!���E.V$�a+%��%�! ���(�"�%!��%(!G�

!"*�##��a+�" !���#�$�!" !��"��� !��%�!"*��!�!"*�����.B  ���!"*��b%G'���c�

�a+%�!�"�C�$��� !��%�!"*)��%�!�%�!�"d�!)�����%�����(!��!�"�#�%�!%�!�"�$%�

 %" �()�!��#��a+�" !���$%�'���"��)����"�!"�$�!" !��"��)� ��%.-��%"�"�

 �"����E((���!  �E��%�C�$�����"�"��%"!�$!"*$!*$��������)��%�!�%�!�"!��$�

�� �"������� �"��!4+�!�"��%�!"*���e� ���+ $%��� �"��$%�(�"! *�"��%�!�"

,fgh2C�!e���" ��#��a+�" E*�"��%�!�",3-h2C%"��+(�#��a+�" E*�"��%�!�",f-h2.

V$�#��(���'�%���#)%��! +�%�!"������'!�$!"�$�� �)��#�$!��$��!�%"�'!��4�

#+��$����%4��%����"!"�$!� $%)���%"�!"�� �!�"5.0.

V$����(�)��)���!�"%����$��$!��������"�"�!"�%��+� �)�!4!�!�ERS[U!"�+ �#+��$��

!"��!*+!"*�e� ���$%�%���G)��!���'!�$!"�$!�'��i#�����#�#� +�!"*,����� .5./2
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,-����$��.$!��!�$�"%���!�!$����$/�%0�!����./!�12���3&���!� %$����#��4.

�"�%���#3 -�5%4%�&$/ 6$$� %��"/!�12���%��78' -��$.��""��9�25�:/!�12���3+

���7;' -�9�%&��":/!�12���3+<"���%�& $ -��5%��%$�$/"%&- � 7=>78?7;

' -�9%�"�!:/!�12���3+(@32�%�&ABC<�$5�"� �"3��6/!�12���%�����#�&���!� ��

����4%� %�&���� !�"�$5�$��� ����#��5�"%D��'������()(E+(F-���#!$��.

#������� !25$/���!.%�/!�!��/!�12���%��%�2���/$!ABC<�2"���%� -� �!�-�! G

���� !�"!�&%$����#�&���!� ��(,-�5�4%525 �!�-�! G/!�12���3%�2" %5� �"3

"%5% ��#3 -�#���6%� -$/ -����!.%�/!�!���2"���2���(H5�$! �� "3<%� !�.�2"��

�%0�!����./!�12���3&���!� %$�<�"�$I�$6���$� %��"!�� %D�� %$�'JK+<�!�� ��

%�-�!�� "3LMN.� �#"� �!�-�! G�2"���(,-%��2"��. $.�2"��� �#%"% 3$/ -��$"�!% 3

���6�O�/$!55�I�� -�5���"%��#"���2" !�/��  !���%�� #%��%� -�D�"��$/PF.

Q,R$!"%&- 6�O��"�� !$�%��SQ�-T)<P��TUV(

,-����!.%�/!�!��$2 �2 �2"���$/ -��$"%�.� � �"���!�5�"%D�!<2���6% -%�53

6$!I</�� 2!��#���6%� -$/*(W,XG'BFXR+(Y %"%�%�& %" ���2"��./!$� $� %��"

!�� %D�� %$�%���2% �#"�P%Z#J=�$�"%���!$� %��"�!3� �"SX�#[*<X%!TTV< -%���.

�#"�� -�&���!� %$�$/ �!�-�! G�2"���6% -���� !�"�$5�$��� �#� 6���[(*,XG

���*,XG'\
]
.6%� -+(H55��%� �"3�/ �!&���!� %$�< -� �!�-�! G�2"����$������

�2"�����!&3$/���!$4%5� �"3)[[�̂<!��2" %�&%����ID�"�� !��& -�$/EI_̀�5

%���%0!�� %$�."%5% ��/�!.D�"�/$�2�(

abcdefbgehifhjkfledemjcenbgonjpepqrdjns,$ �� 6-� -�!"%&- .6�O��!%O��

 2���""%�& -!$2&-��%�&"�5$"��2"�%��$��%#"�6% - -%��� 2�<53�$""��&2����.

�$�% ����� �����5$"��2"��$���%��2"� %�&�$�%25�-"$!%���-�� (Y�%�& -%�Q,R

���$� %��"�� 2�< -�36�!��#"�!��$!� -�D!� /�5 $���$�������-$ $/�5$"��2"�!

$!#% �"SL$�TWV(B%&2!�*(W���%� � -�XJRJ$/���� �����5$"��2"����$!#��$�

�$�%25�-"$!%��!��$!���%� 6$�%0�!�� 5$���$/$��!� %$�(,-�� ���3.� � �Q,R

%5�&�'���B%&(*(W�+!�O��"� -�!%�-�2#.5$"��2"�!� !2� 2!�$/ -�$!#% �"6% -DO�

�$��"�"����(L"��!"3< -�"%&- 6�O�.�!%O�������-$ 'B%&(*(W#+!��!$�2��� -���

� $5%�.���"��� �%"��!$O%�&% �����#%"% %�� $%5�&�%��%O%�2�"5$"��2"�!$!#% �"�#3

"%&- 6�O�.�$� !$""�� 2���""%�&$/�%�&"��"�� !$��(,-�12�� %$��!%���-$6�4�� "3

 -��"�� !$� 2���""%�&6��%��2���(H�&���!�"< -�"%&- 6�O�.�!%O���2!!�� ���

-�O� 6$$!%&%��(J� -�$��-���<% ���$!%&%�� �/!$5 %5�.%� �&!� ��!�� %D��.
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JKL?ICLM?MNOP?HFKCDKG?HMOQKGHG?ICFKGHFGQIRLL?FGS=BJPHTJFTU=>?TL?OKIHV?
LHFT?KDLCP WGCXYUSIHFEHLHPG?LKZNJHK[CVGHT?\ ] _̂̀abHFMK?GECJFG
GRFF?VVJFTIRLL?FGc] d̀efEgUh<=>?G?LH>?LGiQMLJ[?FGRFF?VVJFTJPHT?L?ELCQ
MRI?KG>?CLNJGHVK>HE?L?KCV[?MjJG>klNJHKJFTmEHF?VHnDCLHE?Ho[CVGHT?CD
\pqrstu v ŵ̀dxbUSIHFEHLHP?G?LKZ\]ẁwPbHFMc]ẁwEgU

CDG>?KHPEV?ylCIz{|UAFG>?CG>?L>HFM<JDG>?[CVGHT?ERVK??}>JNJGKHKRJGHNV?

jH[?DCLPHFME?Ho[CVGHT?<RFJMJL?IGJCFHVKGHG?QK?V?IGJ[?GRFF?VVJFTIRLL?FGMLJ[?F

jJG>JFHDLHIGJCFCDG>?ERVK?MRLHGJCFIHFCIIRLU~LCPG>?JPHT?JF~JTUXU�NHVCF?<

G>JKIHFFCGN?JFD?LL?MU�FKG?HM<G>?DRVVG?PECLHV?[CVRGJCFCDG>?G?LH>?LGiERVK?K

JF�?IG?MJFGCG>?S=B�RFIGJCFPRKGN?L?ICLM?MJFCLM?LGCMJKIVCK?j>?G>?LG>?

GRFF?VVJFTjJFMCjJKJFM??MICF�F?MGCGJP?KIHV?KCDzWWDKU

'(,�;:+,7��6,;;,�,��(�5.�FCLM?LGCHIIRLHG?VOI>HLHIG?LJK?G>?jH[?DCLPCDG>?

T?F?LHG?MG?LH>?LGiERVK?K<H�?VMQL?KCV[?MM?G?IGJCFKI>?P?RGJVJKJFT?V?IGLCQCEGJI

KHPEVJFTm�ASnJKRK?MU�CGHNVO<�ASK?L[?KHKHF�CKIJVVCKICE?DCLVJT>G�NOGLHIJFT

G>?CKIJVVHGJFTIHLLJ?LjH[?jJG>KRNQIOIV?G?PECLHVL?KCVRGJCFU=>?M?G?IGJCFP?I>Q

HFJKPL?VJ?KCFG>?VJF?HL?V?IGLCQCEGJI?�?IG<HVKCoFCjFHK�CIo?VK?�?IGy�COW�|<

j>?L?HF?V?IGLJI�?VMHEEVJ?MGCHKRJGHNV?PHG?LJHVJFMRI?KH�?VMQM?E?FM?FGNJL?Q

DLJFT?FI?UgFRVGLHK>CLGTHG?ERVK?EHKKJFTG>LCRT>G>?ILOKGHV?}E?LJ?FI?KG>?

NJL?DLJFT?FI?<HFMG>??V?IGLJI�?VMKGL?FTG>JK?FICM?MCFGCG>?ECVHLJKHGJCFKGHG?

CDG>?THG?ERVK?U

=CL?ICLMG>??[CVRGJCFCDG>??V?IGLJI�?VMCDG>?G>?G?LH>?LGiERVK?K<G>?OHL?

KRE?LJPECK?MjJG>G>?THG?ERVK?KHFMDCIRK?MJFGCHF?V?IGLCQCEGJIM?G?IGJCFILOKGHV
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456789:;<=>?@985A9BCDEF9C7@GH9E9IC8GJG@C5IFDA@E5B6;KLMNOPQRSPTUVWTUPX
YNOZTL[VU\]ONT̂NU_TSV̀[VZWaUPOQ̀TVUObLWTUT_TUPQ̂VOObSYaOVUQZT[cVPTYNOZT
LUT[SVUTZYVPQVOOba_TUOVYYT[Q̀VZNQPV]OT̀ àOQ̀TVUaYPQ̂VÔUbZPVOLdefSgQPWV
_VUQV]OT[TOVbPQMThijWTQ̀ZPV̀PV̀TaNZTOT̂PUQ̂kTO[alPWTLMNOPQRSPTUVWTUPXYNOZT
Q̀[N̂TZ]QUTlUQ̀cT̀ T̂Q̀PWTdef]bMTV̀ZalPWTmâ\TOZTnT̂PogWQ̂WQMYUQ̀PZQPZTOl
à PWTcVPTYNOZT]bUaPVPQ̀cQPZYaOVUQZVPQàijWT̀ agTOOQYPQ̂VOObYaOVUQZT[cVPT
YNOZTYVZZTZPWUaNcWVpNVUPTURgV_TYOVPTLq

r
SV̀[QZZYOQPQ̀PaQPZPgaYTUYT̀[Q̂NOVU

YaOVUQZVPQà âMYàT̀PZ]bMTV̀ZalVsaOOVZPà YUQMijWTZTVUTZN]ZTpNT̀POb
[TPT̂PT[]bVYVQUalYWaPa[Qa[TZLmtSijWTOagTUUag[TYQ̂PZPWTYaOVUQZVPQà ZPVPT
alPWT̀ TVURQ̀lUVUT[YNOZTVlPTUTV̂WaYPQ̂VÔaMYàT̀Pi

LZTTuQciviwodefSxQ̀aNÛVZTXQ̀̂ PTOONUQ[TiyMYaUPV̀POboPWTaẐQOOVPQà YTUQa[al

PWTPTUVWTUPXYNOZTZQZZaZOag âMYVUT[PaPWTYNOZT[NUVPQà alPWTcVPTYNOZTZPWVP

QP̂ V̀ ]TVYYUazQMVPT[VZpNVZQRZPVPQ̂{|QP}~�ijWTTOT̂PUQ̂kTO[alPWTPTUVWTUPX

YNOZTPWNZQ̀[N̂TZVpNVZQRZPVPQ̂]QUTlUQ̀cT̀ T̂gQPWQ̀PWTTOT̂PUaRaYPQ̂ ÛbZPVOogWQ̂W

Ma[QkTZPWTOQ̀TVUObYaOVUQZT[cVPTOQcWPL]ONTS]bYWVZTUTPVU[VPQà V̀[YaOVUQZVR

PQà UaPVPQàoUTZNOPQ̀cQ̀TOOQYPQ̂VOObYaOVUQZT[OQcWPiKlPTUPWTQ̀PTUV̂PQà alPWTPga

YNOZTZoPWT̀ TVURQ̀lUVUT[cVPTYNOZTYVZZTZVpNVUPTURgV_TYOVPTLq
r
SV̀[VsaOOVZPà

YUQZMoV̀[QZlâNZT[Q̀PaPgaYWaPa[Qa[TZijWTgV_TYOVPTQZUaPVPT[ZN̂WPWVP

Q̀PWTV]ZT̀ T̂alPWTPTUVWTUPXYNOZToPWTOQ̀TVUObYaOVUQZT[Q̀̂ Q[T̀PcVPTYNOZTQZ

PUV̀ZlaUMT[Q̀PaYNUTOb̂ QÛNOVUObYaOVUQZT[OQcWPiKZPWTsaOOVZPà YUQZMZTYVUVPTZ

v�
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àbobkpqesgjd�jq�xt�̀zgpcaecjkpmdbojsncpjq�v�jm�bd�������jm���oajgt
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opqrsbtbsbmcdjqcnqqbsspqr~�uedcidjkhbdcpmeshp�decpjqo_cabdbeskjikjsbmnsed

�pqbcpmobqmjkueooboqnkbdjnokjdbpqcdprnpqruabqjkbqe_pqmsnlpqrmaeqrbopq

ecjkpmmjkujopcpjq_eqlpqcbdteqlpqcdekjsbmnsedhp�decpjqo_gapmakbdpcindcabd

pqhbocprecpjq~�oubmpessv_ocnlvpqrpddbhbdop�sb�pqbcpmojdecjktomesblvqekpmogabdb

cab�qesocecblp�bdoidjkcabpqpcpesocecbgjnsl�baprasvmjkubsspqr~�vhponest

popqrmabkpmesdbemcpjqoeqlrepqpqrmjqcdjsjhbdcabk_jndnqlbdoceqlpqrjicab

kpmdjomjupmgjdslmeq�brdbecsvbqaeqmbl_bkujgbdpqrnocjkeqpunsecbdbemcpjqo

emmjdlpqrcjjndlbopdbljncmjkbo~̀ jbk�ed�jqcapob|mpcpqr�jndqbv_gbpqpcpt

ecblemdnmpes�dococbu�veuusvpqr�xt�̀zcjpqhbocprecbeopkusbvbcoprqp�meqc

��



���������	
����	
���

�
���

	���
�����������

���������� !"#�$%�#&��#'�%�()&!
$#%�&%�)*"#+%,�'#*�-�*)�".�%-,�
)/01234546789:;<=>?@:4>6:49AB@8CB
D5@54@E7347F@4548<47D>9::GA4<4548974
<8@65AB7974BF3484734?@:4>6:4HB9I4B
9848@7974ACGJKLMNOFD7384BP4>77@
734B9:7:977D>4Q2347F@B7974B984:9C4::4A
RSTUP954:9V95ARWTUP954:CVQ-1234
BD5<:GX>398<4A;<=>?@:4>6:4P84E48B7@
9:D<5FD7373465A48:GD5<B9:7Q!1234P@X
7457D9::95AB>9P4@E734546789:?@:4>6:4
YDBA4B>8DC4ACG9A@6C:4XF4::P@7457D9:
FD73954548<GC988D4897NOU84A>68Z4VQ
234>398<4A?@:4>6:413@F4Z481DBB6C[4>7
7@9P989C@:D>P@7457D9:4548<G:95AB>9P4
Y\>45784A97NOU:D<37C:64>68Z4VQ

]̂_

`

]a_

bcdefg

h

hi

jkblmnedlopqorst
p̀uktrv

w
l
et
o
ed
q
sp
t
o
t
mr
x

yz{ z{{

| }

~ �

`

849>7D@5�7895BE@8?97D@5P8@>4BBD5Z@:ZD5<9?@:4>6:98BFD7>3Q;9<54BD6?P3739:@X

>G95D54U;<=>VDB974789PG88@:4>@5BDB7D5<@EE@68DB@D5A@:4X7GP465D7B1F3484734

>@554>7D5<>98C@597@?BD5734?9>8@>G>:498484P:9>4ACG5D78@<4597@?B95A9

?9<54BD6?97@?DBC@65A97734>45784UB44�D<Q�Q�VQ�345;<=>DB4Z9P@8974A

@57@9?6:7D:9G48�9�:B6CB78974173844A@?D59579AB@8P7D@5<4@?478D4B>95C4@CX

B48Z4A�=97���Q234?9<54BD6?97@?@E734@8<95D>>@?P:4IP84E489C:G>@?4B7@

84B7AD84>7:G@57@P@E9>3:@8D54D@595A734?@:4>6:989I4B9844D7348@8D4574A97

9595<:4@EJK�MNOU:9C4::4ARWTV@8JK�MNOURSTVFD7384BP4>77@73465A48:GD5<

>6CD>B9:7:977D>4UB44�D<Q�Q�995ACVQ�73D8A>@5�<6897D@598DB4BF345;<=>

9AB@8CB@57@P@E9B@AD6?D@5Q�73489AB@8P7D@5<4@?478D4B@>>6897D?P68D7D4B1

A4E4>7B195AB74P4A<4B@E734B6CB789741C67734B4D5B795>4B984:4BB>@??@5Q�@8

?@B7;<=>?@:4>6:4B1F3D>3984:@>9:DB4A@57@P@E9>3:@8D54D@517349AB@8P7D@5

P@7457D9:D5734<8@65AB7974>95C4A4B>8DC4A9B9A@6C:4XF4::P@7457D9:YFD73

?D5D?997JKLMNOU�D<Q�Q�A184A>68Z4VQ�@F4Z481734>398<4AB7974U�D<Q�Q�>V39B

9>@?P:474:GAD�48457P84E4884A@8D45797D@5D59P@7457D9:Y\U�D<Q�Q�A1C:64>68Z4V

FD739BD5<:4?D5D?6?A647@7349:7484A�@6:@?C95AZ95A48�99:BD57489>7D@5BQ

23484E@841CGD5[4>7D5<9BD5<:44:4>78@5D57@734��;�1734?@:4>6:4B7987B7@8@7974

7@F98ABD7B54F4�6D:DC8D6?P@BD7D@5UJKNOVQ�4P45AD5<@5734B797DB7D>9:7D?4

��



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

���������������� �����!"�������#$���� %&����'���((�����#%�%�(��&#)����(��*

��#�%��+���#������#����#'�����,�-((�&������#���.���((���'%������/0��123!

���.#(��'(������ ��#'����.��#��#�����4��#��#�����5678#��#�!%�)#��

 �#�����%��+���#����#������(9:;�'�!�)��� ����������#)���<=>?!�������

��#�*4��#��#%�%�(��&�������.#(��'(��� �'�#����#��#������ ��#"������

������ @�:�:!���"����� :;�����#��������*��������� �)��������(����#���A����#�!

�#���%(&�"����������.#(��'(�%��+�� )#���%��"������ �B�������#'� ������:

C����#%��#�� !���������"�������.#(��'(�#���((�������#�����4��#*��#�����

�"���������(���%(� '��#�����#��(�)���.���� ���#�� �.��������������� 

�#������(:

C��#�$����#��(0;>�.�����!"���DEFGDHIJK!�#����'#'��(����#���A����#�

��'����#�������"�������%��+�� )#���:;����)#��!��'����#����#�#)����"#�#�*

L�'����#���� ������ :M���'(�����#���'(���!������A������#�(&�����(��(����#�

���#���<=>?!�"�������%��+�� )#������#���%(����.'��.#���#���#((� 

)����#�:

N&��+���(#"*%����#������*�����������!�������������#'�#��������#�#)���.#(��'(�

���%�$��'�(��� :O���(���� %��P��:Q:1R ����������.�.#(��'(�!�����(�)�STU

�� ����������SVU� �#����#�.���.'.!��������$�(&:C������W7XYW7X�.����

���#� � ���#������*������.# ����Z-%���#)[.\!���,�-((�������]�����

�(���� "������� ���#)���)��.��:̂ �#.�����#�#)����"# ������ �#�L�'��*

��#����$��(��"#�(���(& �B�����#��������#��#)���)#'���#�� #(�'����#)���>�O�

.#(��'(�:
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hijkdlmkckngbec̀ok̀ kpqedcbgegpn_klrgjckf_pgjjgà ke_ssgstpqedcbge`̂kn_u
vq_cgĉ_egejbe_ksm_n_em_ed_gpwgexyz{|}~ \̀�kjjg�̀_c̀cgĉ_cbntdge�e_m
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s_fbgegpw�xyz{|}~ �kdc̀k̀kfkc_nqj̀_hs_mcskèb_ecou�qn_sb�ng̀befbcabĉk�r_
cb�_̀a_kl_sc_̀cakr_pgs�x�����hegc̀ ĝaeoj_km̀ cgkm_jk�tcb�_tm_n_em_ec
cgckjn_kl�_jmhijq_dqsr_oĉkccskd_̀ĉ_̀ k̂n_gpĉ_c_̀cakr_pgs��xyz{|��� ����
xyz{|�{�z�x�����u
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ĉ_k̀���_cs�\ĉ_kmmbcbgekjng̀bcbr_d�dj_kcksgqemkm_jk�cb�_gp��u ǹ\kem

ĉ_gr_skjj_jgefkcbgegpĉ_nqj̀_mqskcbgeu¡gs_�qkecbckcbr_bepgs�kcbgegeĉ_
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GHIJKLMNOPQRHSJTUVLWXYNLZ[LKHSL\VUT\LUK]LTWNÛ _̀ abacdefaghijea
gckclmnokdcogifnp̀kijeajnoaqcogdnbejckaghijcrsgmkkagcogpfatjnoadqcbljnu
kegacogl̀cdadlarkfcmvk̀aoacfwajgnok̀akeooajjnopxeorknmoaỳninkcdkfnsnop
fadabijcoraz{̂ _̀ adnbejckaglejdahijcrsgmkkagjnoaqcr|enfagit}mefnafkfcodu
vmfbcogk̀abacdefagoacfuwajg~c�avmfbhijeagckclmnokdqcpfaajnsa~ndaz

_̀acpfaabaokmvk̀aaylafnbaokcjgckchijealmnokdcogijeajnoaq~nk̀ k̀adnbu

ejckagdlarkfcnddkfnsnopz�afvmfbnopc}mefnafkfcodvmfbnokmk̀aknbagmbcno

fa�acjdk̀acjbmdklafvarkm�afjclmvbacdefagcogdnbejckag�mjkcpa~c�avmfbdhdaa

}npz�z��iqz

�efcllfmcr̀ mvdelafnblmdnopk~m~c�avmfbdcogabljmtnopcbmjarejcfd~nkr̀

cdcockmbnrcjjtlfarnda�mjkcpapceparcoiaedagkm|ecoknkckn�ajtaykfcrkk̀a

knlurmowoagkfcodnaokincdlejda~nk̀mekk̀aoaagvmfcotnognfarkmidaf�cknmokar̀u

on|eadz�m~a�af̂~nk̀nomefaylafnbaokd~anbljnrnkjtbcgak~mcddeblknmodz}nfdk̂

~armodngafagk̀ckejkfcvcdkkeooajjnopmvajarkfmoddakdnockk̀adcba�mjkcpacd

nok̀a��rcdaz_̀ndfndadk̀a|eadknmo~̀ak̀afa|ecknopk̀alacsmvk̀agafn�ckn�a

g��g�����~nk̀ k̀a����fadmocorabnp̀kianormffark̂cdgn�afaokjmrcjwajgd

bctiaoaraddcftkmvcrnjnkckajnp̀k~c�augfn�aomllmdagkmdkacgtudkckakeooajjnopz

�armoĝk̀alfmraddmvkeooajjnopajarkfmodbct c̀�acicrsucrknmomok̀anodkcou

kcoamed�mjkcpaclljnagcrfmddk̀axeorknmok̀ckgndkefidk̀a|ecoknkt~acnbkm

aykfcrkz_̀amfaknrcj~mfsno�adknpcknopjnp̀kubckkafnokafcrknmockckmbnrdrcjad̀cd

d̀m~ok̀cknogaagjnp̀kugfn�aokeooajjnopreffaokdrcojacgkmfakcfgcknmoa�arkd

cogk̀edbmgnvtk̀aajarkfnrwajgd��ad���z�efk̀amftrmjjcimfckmfdnok̀akacb
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SXPQOXGfghHXKPSQXdVOTPSKOMMLKWOXYNTSXTWOaNHaQXaVQaOYOPSQXSXPQPWNXNOV

iNMdjkPSMSTSXYOTSXYMNJRQMNKHMNTZSPKWZSPWObQMPOYNJdNaNXdNXPTZSPKWSXYaVQIOISMJ

SPLOXdQHVXQbNMdNPNKPSQXTKWNRNQUHMPVOUOTPOKPSQXTaNKPVQTKQaLcZNZNVNOIMNPQ

dSVNKPMLROaQHPPWNPNRaQVOMNbQMHPSQXQUPWNHMPVOUOTPbQMPOYNaHMTNOaaMSNdOKVQTT

PWNPSaJTORaMNhHXKPSQXjlSPWPWSTPNKWXSmHNPQRNOTHVNPWNHMPVOUOTPISOTaHMTN

TWOaNSXPWNPHXXNMMSXYYOacZNKOXXQZKHTPQRJPOSMQVQHVXNOViNMdjGaNKSiKOMMLcSX

QHVTNPHaZNKOXKWSVaPWNPNVOWNVPeaHMTNQVOaaMLOTaOPSOMnTaNKPVOMiMPNVcVNKQVd

PWNUOViNMdHTSXYopGqTNNTNKjrjstcOXddSVNKPMLKOMKHMOPNPWNNuaNKPNdXNOVJiNMd

ZObNUQVRILOaaMLSXYPWNXNZMLdNPNVRSXNdKQRaMNuJbOMHNdPVOXTUNVUHXKPSQXqTNN

GHaaMjvSYjwjrtj

xHPZWSKWNyNKPZQHMdTHKWOKWOXYNQUPWNZObNUQVRWObNSXOMSYWPZObNJdVSbNX

GfgzvQVTPOPNJTNMNKPSbNPHXXNMMSXYZSPWOPVOXTSNXPISOTcOTWOTINNXNTPOIMSTWNd

SXTNKPSQXrjrcPWNPQa{|}QUPWNZObNUQVROVNHTNdPQPNRaQVOMMLKQXiXNPWNPHXJ

XNMMSXYZSXdQZPQTHIJaSKQTNKQXdPSRNTKOMNTjlSPWPWNWOXdMNTQXPWN~o�QUPWN

PNVOWNVPeaHMTNOTZNMMOTSPTTaNKPVOMKQRaQTSPSQXOXdaWOTNcZNKOXNyNKPSbNMLOMPNV

PZQaVQaNVPSNTPWOPOVNVNMNbOXPUQVPWNKWOVYSXYRNKWOXSTR�PWNdHVOPSQXQUPWN

PHXXNMMSXYZSXdQZOXdPWNaNO�iNMdj�QZNbNVcSUPWNNMNKPVSKiNMddSVNKPMLSXPNVOKPT

ZSPWPWNTORaMNcUQVNuORaMNILOaaMLSXYO~QHMQRIUQVKNcXQPQXMLPWNiNMdTPVNXYPW

IHPOMTQPWNUVNmHNXKSNTOXdPWNVNMOPSbNaWOTNTZSPWSXPWNaHMTNOVNKVHKSOMUQVPWN

NuOKPSXPNVOKPSQXZSPWPWNTORaMNjwaaMLSXYUQVKNTPQROPPNVZSPWbOVSQHTTKOXXSXY

aVQINPNKWXSmHNTWOTINNXTWQZXXHRNVQHTPSRNTINUQVNPQVNQVdNVOPQRTOPTHVUOKNT

SXPQXOXQTPVHKPHVNT��MO||c�NS|rcGPV|�c�Ob{�coTO{��j̀XPWNUQMMQZSXYTNKPSQXc

Z̀SMMSXPVQdHKNWQZZNOVNOIMNPQKQWNVNXPMLKQXPVQMPWNVNOKPSQXdLXORSKTQUO

RQMNKHMOVTZSPKWHTSXYTHIJKLKMNUQVKNTOaaMSNdZSPW�XYTPV�RTaOPSOMVNTQMHPSQXj

fQPNTPPWNWLaQPWNTSTZWNPWNVPWNNMNKPVSKiNMdQUPWNPNVOWNVPeaHMTNTKOXNuKSPN

HMPVOUOTPdLXORSKTcZNRO�NHTNQUOZNMMJ�XQZXRQMNKHMNTLTPNRjfWNRQMNKHMOV
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���+!)��#)��������'!)� �!"�#+2��)! �"��# ,���8���9��%$%:;%<����))!�����

+!)��#)��! !�����=�+#���)).��"�!���������"������� ����' !����)��.!���

��� ��"%*���>'#+''#)���������'��>(!)����?@AB@CDE ��))��)!����FG�H

 ��!�������))�!�����)��!��"#�����������%9! �)� ��.�')���� �,� �!9��%$%IJ

��� ����!����!,������������,#����!�!,�����'2�!�K��"'��>(!)���� �(��)�

���)����)�' !����)������!���������+!)��#)���)!���'2�!�K��"(!)�����!,� !#�"

L%MN%

O!��(� ���� ��� �='#)������"���!������'2��+')�1#����!������'��>(!)����

��))��)!���� ��!�����+�.���))��"#��".��+������������ �(��)�"#�����

'#+'2' !������+�%P��'������'��>K�)"�� �������))��)!���. ��!��������2

�# ��������.�/����!����+!��!�!,�������+!)��#)�+#����"#��!����)��� ��

K�)"��"����!������ ��#)�!,���� �����(���%<�����������' !����)��. ��#)����

, !+���+�2"�)�.�"�)��� !���� ���� '#)���������Q'����"�!���!"���,! +���!�

!����".��+����Q����"�.���#)� �,�����!+��,! ��%

<��� ���+� >� ���9��%$%IR�))#�� ������(� ����!�!,������������' !����)��.'� 

'#)��'�� �������"�)�.��+�S�����������Q������!�'#)����"����)��� !���� ��2

�� '#)��%7)�� ).���!���))���!�'���� �!,������������' !����)��.���, �T#���.

!,L%J<O=� ����%0���!���!"���.���+')��#"�#'�!��(� �)����!,'��!���!�"�

�,�� �Q������!��'!�������!�� "����>).2"�+'�"".��+���%<������# ' �����,! 

�+!)��#)��"�! ��"!��!'!,�'!)� �#��� ���%0��!+'� ��!�������)�#)���!��

!,'�!�!�+!"��!,���+!)��#)� , �+�#����"�����.2,#����!��)���! .��'!����)�

! ����!,���!���))���!���,!#�"%<��!���))���!�, �T#���.!,���' !����)��.+������

�, #�� ���"��2')��� !����!�!,���+!)��#)�  !�! U��)$L�V%

G'!� �(� �������'!)� ��.!,���'#+''#)����!���+')��#"���", �T#���.� �

�� �).������"8���9��%$%IR�! ����+� >� �;%�� �).���'���������,��"�.W�

�����,.�����!�� ����Q������!��.���#)� �,���'#+''#)��%9# ��� +���# �+����

����(� .���'#+'K�)"�� �����#��!(� �������+������������' !����)��.X
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=>?@ABCDEFGHIJBABKLMIN@OPL>IKIQRS>LTJ>K?RLPL>RL>TRDUVWXYZ[\]̂ _̀a_b
_Wcd̂ êfVX\Yâ ŴĝVfhacèfV\YcZhci\]̂ hjY\k]YZ[_WcdVdYfY\X_̂W_̀fĥ_VYW
jY\]V_̂WYcecilmnopqr[Ŵ̂ ZaVWŝWhtmûĝWhYZ[\]̂ _cfVWY\Xci\]̂ _̀a__̀fĥv
j]Yfh\Ŵ\VYZYZ[Vffc\]̂Ŵw_̂WYâZ\Vfĥ\\YZ[h̀ Zk]VZ[̂ev̂w_cĥhVZchkYffV\YcZ
jY\]\]̂hVâ Va_fY\̀ê VZeiŴx̀ ẐkXd̀\V_]Vĥh]Yi\ciyrcWVZ[̂aVWŝWhtmo]Yh
YZeYkV\̂hVkc]̂ŴZ\acèfV\YcZ ŵkY\̂edX\]̂ icWk̂ _̀fĥ\]V\f̂Veh\cgVWYV\YcZh
ci\]̂ hjY\k]YZ[_WcdVdYfY\Xm

h\VXhkcZh\VZ\VhVìZk\YcZci\]̂ êfVX\Yâ icWVjYê WVZ[̂ ci_̂Vsẑfehrĥ̂

{Y[m|m}~Vtm�ZfXcZk̂\]̂\WVZhŶZ\gcf\V[̂������� ci\]̂ _̀a__̀fĥh̀�k̂h\cŴVk]

\]̂ ����v�h\VW\h\cWYĥh\̂̂ _fXmo]̂ _̂Vsb\cb_̂VsVa_fY\̀ê ���ci\]̂ hjY\k]YZ[

_WcdVdYfY\XchkYffV\YcZrĥ̂ {Y[m|m}~dtvcZ\]̂ c\]̂W]VZevYZkŴVĥhfYẐVWfXjY\]\]̂

_̀a_ẑfebh\ŴZ[\]cĝW\]̂ Ẑ\YŴâ Vh̀ŴeẑfeWVZ[̂mo]̂ĥŴh̀f\hf̂Ve\c\]̂

kcZkf̀hYcZ\]V\\]̂ f̂̂k\WYkẑfeci\]̂ _̀a__̀fĥkc̀_f̂h\c\]̂ acf̂k̀fVWiWVâv

Ŷ\]̂WdXeYŴk\fX̂ ŵW\YZ[VicWk̂cZ\]̂ k]VW[̂eV\cahcWgYV\]̂ _cfVWYhVdYfY\Xci

\]̂ hVa_f̂mo]YhYZ\̂WVk\YcZkc]̂ŴZ\fX̂ wkY\̂hVZYZb_fVẐ ac\YcZvj]Yk]h\WcZ[fX

YZ�̀ Ẑk̂h\]̂ hjY\k]YZ[_WcdVdYfY\Xm

û_̂V\YZ[h̀k]_̀a_b_Wcd̂ ŵ_̂WYâZ\hvYZj]Yk]cZfX\]̂ _Wcd̂ _̀fĥYhVdf̂

\ck]VW[̂\]̂ acf̂k̀f̂icWgVWXYZ[\Y__chY\YcZhvŴĝVfhh\WcZ[h_V\YVfgVWYV\YcZhci

�VZe���vVhêacZh\WV\̂eYZ{Y[m|m}�VmoWVk̂hci\]̂ \Yâbê_̂ZêZ\hjY\k]YZ[

_WcdVdYfY\XĵŴ ŴkcWêeV\hYweY�̂ŴZ\_chY\YcZhVfcZ[\]̂ acf̂k̀fVWhjY\k]vVh

YZeYkV\̂eYZ{Y[m|m}�dm�\\]̂ _chY\YcZh���vZckf̂VWacèfV\YcZhci\]̂ hjY\k]YZ[

_WcdVdYfY\X���VŴgYhYdf̂vj]̂ŴVhV\\]̂fckV\YcZh��{vh\WcZ[chkYffV\YcZhci���VŴ

ê\̂k\̂emo]̂ĥh_c\hjY\]aVwYaVfVhĵffVh\]̂h_c\hjY\]Ẑ[fY[Ydf̂icWk̂bYZèk̂e

acèfV\YcZhVŴf̂hh\]VZ��V_VW\m�Z\̂Ŵh\YZ[fXv\]̂ â VZhjY\k]YZ[_WcdVdYfY\X

��
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<=>?@ABCDEFGHAIJKLM?NMMAOPQKRJO>AKSNAOSOSTONMR=J?TAKLUV=JIWX
=S>KUI=RROJ=KSUCYZ[Y\]̂ _̀ ^aY\]̂ bcd[[ê[bf̀[ghib[j[klkml[kbZkb̀cgfm
cimfllkhfcgcnhZ[iofhmZfgp b̂cdkdflfhqrYZ[̀ [kgskgt [̂kuvhcv̂[kuk̀ l̂fh_t[
swwcnhZ[i[mcZ[b[ghjfdbkhfcgixi[[t[ygfhfcgfgzfpr{r|}k~[eZfdfhkmc̀ l̂[h[lq
tf�[b[ght[̂[gt[gm[cghZ[̂ [kû _̀ ^jclhkp[�w��w�� rO�YZ[̀ [kgiofhmZfgp̂ bcdv
kdflfhqsb[̀kfgimcgihkgh_̂ hckjclhkp[cnkbc_gt�r���oZ[b[hZ[̂ _̀ ^ _̂li[
d[pfgihcd[ihbcgp[gc_pZhch_gg[l[l[mhbcgifghchZ[����kgthZ_ihbfpp[b
iofhmZfgp[j[ghir��YZ[k̀ l̂fh_t[swwcnhZ[cimfllkhfcgibfi[ilfg[kblq[j[gncblco
[̂kujclhkp[i�fgtfmkhfgpkmc̀ l̂[h[lqtf�[b[gh[emfhkhfcg [̀mZkgfì hZkhtc[igch
b[lqcgmZkbpfgpcnhZ[̀ cl[m_l[r

iZcoikb[j[bi[tîkhfklt[̂[gt[gm[��b[kiofhZhZ[lkbp[ihŝ cii[iitf̀fgfiZfgp

sww�oZfl[kb[kiofhZkìkllstfîlkqlkbp[t[lkqvhf̀[vt[̂[gt[ghjkbfkhfcgicn_̂

hc�}�rYZfîbcj[ihZkhhZ[[emfhkhfcgdqhZ[̂ _̀ ^ _̂li[kmhifgt[̂[gt[ghlqnbc̀

hZ[[l[mhbcgfmhbfpp[brYZ[[l[mhbfmy[ltfghZ[�_gmhfcgk̂ l̂f[tdqhZ[h[bkZ[bh]hbkgv

if[gĥ cii[ii[ik̀ cihlqj[bhfmkl�c_hvcnv̂lkg[mc̀ ĉg[gh�kikgqhbkgij[bikly[lti

kb[[�mf[ghlqimb[[g[tdqhZ[̂ clkbiklhlkq[bikgthZ[nb[[mZkbp[ifghZ[̀ [hkl

i_dihbkh[r�cg[hZ[l[ii�hZ[ncbm[̂ _li[[�mf[ghlq[emfh[ik̀ ct[hZkhfg�_[gm[ihZ[

iofhmZfgp̂ bcdkdflfhq�oZfmZfikgfgv̂lkg[�k]f̀_hZklbchkhfcgr�[gifhqvn_gmhfcgkl

hZ[cbqmklm_lkhfcgî [bncb̀[tdqc_bmcllkdcbkhcb�fuclk��cllb[j[klhZkhk̂ l̂qfgp

kgc_hvcnv̂lkg[y[ltlcmkllql[ktihck̀ fg_im_l[k]f̀_hZkltfîlkm[̀[ghcnhZ[̀ cl[mv

_lkbnbk̀ [nbc̀ hZ[̂ ch[ghfkl̀ fgf̀_̀ rYZ[i[[em_bifcgimbfhfmkllqt[̂[gtcghZ[

[ekmĥ cifhfcgcnhZ[k̂ l̂f[ty[ltrYZ[mklm_lkh[t ĉifhfcgicnlkbp[ihy[ltvfgt_m[t

bchkhfcgixi[[�_̂ l̂rzfpr�r|~ihbcgplqkpb[[ofhZhZ[̂ cifhfcgicnZfpZ[emfh[t̀ ctv
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FGHIJKLMNOPQRSTGSUVSJGSTGWXYWZ[\XS]ĜYMS_̀abcdbefghijeikibdlaeamk
njbaeagoncdbpfqabagoofiidnfofdgnbaramsnsdtmssurmbufghpugmeftnvwooxaidnfofdgn
wyz_oxaeamgn{fotxfghibdlmlfsfou|fnsmbhabljogdtsambedpjsmofdgn|}}mba
pfntabgflsavwooxasdtmofdgn~y�_fgtdgobmno_msd{|ljonobdghdntfssmofdgn|}}mba
paoatoapv�_�xaemidcoxaeamgn{fotxfghibdlmlfsfoucdbmpasmuofea���v�in
nxd{noxa�nidonemb�apwy�{xabaoxaobmtannxd{gfgimgasm{ababatdbpapv
�xabahfdgnmbanaimbmoaplusannoxmg��ljonxd{tdeisaoasupfqabagolaxmrfdjbnv

jsmofdgpaioxdcoxan{fotxfghibdlmlfsfounxd{gfg�fhv�v��mv�xfntdgcdbefoumbfnan

cbdeoxaidnfofdgndcniatf�tmodenfgoxabasm�apedsatjsmbhadeaobuv�xaedsatjsa

pdangdosfatdeisaoasu�modgoxa�mzsnjlnobmoaljofgnoamp_oxafndfgpdsajgfon

mbansfhxosuo{fnoap�naa�jiisv�fhvwv��_mnmssjpapodfgoxapfntjnnfdgdcoxasdtms

nfghsakijsnan{fotxfghemin�naa�fhv�v���vwidsmbfgoabmtofdgdcniatf�txupbdhag

moden_{xftxmbansfhxosuidnfofrasutxmbhappjaodoxafbnemssabasatobdgahmofrfou

�{foxbaniatoodoxatmbldglfgpfghimbogabn�_{foxoxamgfdgfttxsdbfgajgpabgamox

sampnodoxaedsatjsalafghbasmofrasunobdghsuldjgpodoxanjbcmtamooxanaidfgonv

�goxadgaxmgp_mnmbanjso_oxanaimbondcoxaedsatjsambacjboxabm{mucbde

oxaofi_sampfghodmbapjtap{mrakcjgtofdgdrabsmi_oxjnmsndmbapjtapojggassfgh

mgpn{fotxfghibdlmlfsfou�naa�fhv�v���v�goxadoxabxmgp_pfnbjiofghoxanasdk
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������ !�� �"#$�%&���#�$' #$("�&�%!'� % �%�) ����% �&�$(% ����$(% #$��%

�) �&!�#�$!��%$�#���$)�%$�%��%��&(% �*%���$#���� �#����#�$�*!�#�')% +,�# 

��' %  �&�$(%&-'��'��#�$ �"��%�'$$%��#$(!&�.�.#�#�/�$)��' ��% 0#���#$(

!&�.�.#�#�/��$.%*�&%%1%��#2%�/*�)'���%)+,�# )%*�$ �&��% ��%�#(� !��#��

!&%�# #�$0#��0�#��0%��$�!!�/'��&�"� �"�&�% �$)��% �&�$(�����)#1%&%$�% 

#$��%'��&�"� �*�)'���#�$%3�#�%)+

,�%���%&%$���$�&���"��%*��%�'�%4  0#���#$()/$�*#� 0#��5$( �&6*7)%�#�/

# �7& � �%!��0�&) !���8 %�%��#2%&%��8 !��%&%���#�$*#�&� ��!/0#����*.#$%)

 '.8�/��%�$)���*#�!&%�# #�$+9%.%�#%2%������# �!!&����0#������0"�&��%

��$�&���" �&'��'&���&�$ #�#�$ #$*��%�'�% �$) ��#) �$��%#&#$�&#$ #��%$(��

�$)�#*% ���% +:�$#!'���#$('��&�"� �)/$�*#� 0#��!&�2%' %"'�#$��'$��%  �!8

!�#���#�$ #$��')#$(*� �!&�*#$%$��/;.#�8<��%*#���&%���#�$ =>��?@�A�$)!�� %

�&�$ #�#�$ #$ �&�$(�/8��&&%���%)*��%&#�� =B#�?CA+

DEFGHIJKLMNOPQRIJSTMUJVVOVPRWVVTNNOVP

XOUKHMUHYZH[VHV\UNJMMOUJN]WJVRWX XHROHV

_̂̀ abacdèefg̀èbh̀ijbh_jeèkhjlbm̀g̀ f̀gnlgòijbkclè klccaplgahjlbmjh_
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[OMUNVR]WMX[]ObOUè TZUNTPWMe]MMXRVV]MMWRPcKLTXJONOXUM[MXXZ]gNRZSXRRbNZOU

Z[[MXXNRNLMTU[M]NZOUNgRVNLM[RR]WOUZNMTUWM]XNTWgcmMUMMWNRMjZPOUMNLM

no



���������	
����	
���

�
���

	���
�����������

��������������� ��!"��"�#$"��%��#�&��$���"##'���$�(�"���)&��&$���$����)

� $)$"�"��*��� ���� $�$�������������+,�� $��##�*��-.*$���%���"�$*/$'

%�����$�"������ "�%��#��#��)"�$#'%��������$��)$"�����-� $(�"���))�����

������!���"#)�#$%�#$���� $���"���"#$�!����)$������-012345+

6789:;<=>?@AB<:9;<C C@;7@979;D>?E7;FD798?;:;7?;7F?GH� "��$$�$�2

�"�#�� $����$%����I+J.*$%"��$K$%�� $���-#$2)�#$%�#$��%�##"���5-L%���)���

&��$���"#)���)�)����-"��#��"� ������%$&�#�$+, "!$� �*�� "�� $$M$%���

� $���%$&�#�$��$N��$)$#'#�%"#O�$$P�-+I+QRS+H�#�%"�����* $�$#"�-$��%�##"����

")&#����$�"�$$N%��$�"��� ��� $ "�)���%$���)"������� $!���"����"#&��$���"#

����#��-$�!"#��.�����-���-#���"����"#)�����%��#�&��$���"##'�$%�$"�$�+5��$2

�!$�.� $���%$&�#�$�����%�)&#$�$#'�)&�#��!$.���� $��##�$)&��"#$!�#�������

� $$#$%���%T$#�%��#���K�$�%$� $&�$%��$)���������%$�+H##� $�$�"%����%��#�.

��&���%�&#$.����$�� $%�$"���������2%#"���%"#!���"����"#��"�$���"���-#$)�#$%�#$

UV��RW.V��RXY+

Z�*$!$�.� $�$"������� $)�)$��"�'&���������� $)�#$%�#"���")$&��!$�% "#2

#$�-��-+,�� $&�$!�����$%�����.*$��$�� $�*��% ��-&���"��#��'��� $#���"���-

)�#$%�#"��*��% "�"�����%"������� $)$"�"�-�#"����&#"%$)$����� $)�#$%�2

#"���")$���)���&��$���"#)���)�)+4 $(�$�����"���$�* $� $�� $�*��% ��-

��"�����%���� $!���"����"##'$N%��$�5-L%)�#$%�#$$�%��$)��$�����)"������

� $!���"����"#��"�$�$'���� $)$"���%�##"������&#"%$)$��+3���'��-��"�����%"#

(�"�����$��$'���� $T���)�)$��O� $)$"�S)"'-�!$T�������- ��+H�$N&#"��$�

���$%����I+[.� $��!$#�$% ��(�$���#��"�"��"%�����&$%����%�&'��"�#$��&��!��$

� ��2��2� �������)"������� $�*��% ��-��%%$��+4 ��.� $���%�)$��$!$�'���-#$

�*��% ��-"��$)&�O#"�$�&�#�$��\$%����S%"��$�$-���$�$�"��"�"#'�$�+

4�����'� $�*��% ��-��"�����%�"�"���%������� $��%�##"���& "�$.��)$��"%$�

��)�#"���� $��$�� �*���P�-+I+Q]�*$�$�$%���$����!"�����&�)&2&���$�$#"'

��)$�+P�-��$I+IQ"�$&�%��� $�%%���$�%$ ����-�")���̂ _ àaa�*��% ��-"�2
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fajhpceẁcsce�besscedej�cda�pdabbhfrbaijkclcef{�hrt�t��puẁep�eddaqb|tva
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bqhjpkhfrappnddcfpckhbjardelbujqac�cls̀edgh̀fcpnjbjkdanrkjkcwaajbjdes

medhefpc{}~�|�jkc���{�hrt�t��pùaqcdbàhoẁep�h̀fc|efo���appnddcfpc
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FGIDLGMBDMDHPALBÂCGBEGEEDBEAJBGPGHAIDMPDCRGPPJKQGEDMAGRPOD_FAUAEABLG̀ AHD

MGBLDJKNMJNDMEADPODPNDCAGRRS ÀEFMDLGMHPEJEFDAMDRDCEMACCJBHaCEAIAESbYFDFDET

DMJLDBDJaPLMJaNJKYZ[\PKDGEaMDPABPaRGEJMPOPDQACJBHaCEJMPOPDQAQDEGRPOGBH

QDEGRPcdARefO\FGghiV[AIDMPAKSABLEFAP̀ AHDMGBLDDIDBQJMDOHAjDMDBEGEJQACGRRST

EFABYZ[\CMSPEGRPCGBUDPEGCkDHJBEJNJKDGCFJEFDMEJCMDGEDFDEDMJPEMaCEaMDPVlK

ÈJRGSDMPJKCMSPEGRPGMDCJQUABDHGBHMJEGEDH̀ AEFMDPNDCEEJJBDTGBJEFDMOPJTCGRRDH

ZJAMmPaNDMPEMaCEaMDPDQDMLDONMJIAHABLGBGHHAEAJBGRRDIDRJKBGBJPCJNACCJQNRD_T

AEScZGkggiVYFDPDHAIDMPDGBHCJQNRD_FDEDMJPEMaCEaMDPJjDMGBGaPNACAJaPNRGSABL

D̂RHKJMABIDPEALGEABLGBHGCEAIDRSQGBANaRGEABLGNRDEFJMGJKKGPCABGEABLQDCFGBAPQP

PaCFGPD_CAEJBACXDRDCEMJBnFJRDNGAM]cdGBopO\AGggOqGAggiGBHPNABTMDRGEDHNFSPACPO

ABCRaHABLIGRRDSNPDaHJPNABGBHPEMJBLPNABTJMUAEABEDMGCEAJBPcraosOZGBotiVZGPT
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����������"�����!�!"#�%�'��$�3��6����?������!���#���#!��1>�!$��5���%�
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�������������%%���� ����!��! '1M���������!4�%�  �!���-���N���4����%�����!�
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Vg]\����PaV\X]g]\ZebV[\XM_VXYX[mXŶY[ŶVWZeZYV_XYbZYbZk\]jeZU]kX]e]Ŵ[_
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aePcQQcRP̀aeP_jeaTSaePbcUQgP_b_̀kRPcbPVVRcUca_kcgg�caaePgT]PQTb_a_T̀hWe_b

gcRjPRkZRRP̀ac̀VaeZbaePbZ]bac̀a_cg_̀kRPcbP_̀Tbk_ggca_T̀ cUQg_aZVPkTZgVcR_bP

SRTUcbUcggPRa_Q\bcUQgPV_bac̀kPygcRjPRmclP\SZ̀ka_T̀ TlPRgcQyTRe_jePRgTkcg

VP̀b_a�TSbacaPbh�VV_a_T̀cgg�yQTbb_]gPTR_j_̀bTSaePgcRjPRTbk_ggca_T̀ cUQg_aZVP

kTZgV]Pc̀ P̀ec̀kPVPdPkaTSaePP̂k_aca_T̀ QZgbPTRbaRT̀jPRRPbQT̀bPaTbc_VQZUQ

QZgbPcaae_bbQPk_�kgTkca_T̀h

�baePTbk_ggca_T̀b_̀aZ̀ P̀gg_̀jkZRRP̀aTkkZR_̀VPQP̀VP̀aTSaePP̂ckaa_QQTb_a_T̀y

mPP̂QPkaaePlcR_ca_T̀ aTQRPVTU_̀c̀ag�RPbZgaSRTUQPR_TV_kkec̀jPbTSa_Q\bcUQgP

bPQcRca_T̀ VZPaTcUPkec̀_kcgUTa_T̀ P̂k_aPV]�aePQZUQQZgbPhx̀ TRVPRaT

�Zc̀a_S�aePUPkec̀_kcgV_bQgckPUP̀à PkPbbcR�STRaePlcR_ca_T̀ TSaePaZ̀ P̀gg_̀j

kZRRP̀abeTm̀ _̀�_jh�h�cymP̀ PPVPVaTP̂aRckaaePRPgca_T̀ ]PamPP̀ a_Q\bcUQgP

V_bac̀kP�Yc̀V�O\VR_lP̀ aZ̀ P̀gg_̀jkZRRP̀anqrh

�bP̂Qgc_̀PVPcRg_PRyaePaZ̀ P̀gg_̀jkZRRP̀aVPkc�bP̂QT̀P̀a_cgg�m_ae_̀kRPcb_̀ja_Q\

bcUQgPbPQcRca_T̀ vbPPP�h�h�wykecRckaPR_bPV]�aePVPkc�kT̀bac̀a�hfZQQgPUP̀acR�

�_jZRP�h�_ggZbaRcaPbaePP̂QPR_UP̀acgVcacc̀VaePc̀cg�b_bZbPVaTVPaPRU_̀PaeP

VPkc�kT̀bac̀ah�TRamTbT\kcggPVRPaRcka_T̀bbkc̀bvnqr lbh�YwymPT]ac_̀PVaePamT
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_̀ abcdbe_̀ abfghiijbifkdilmnoifibifpgfdiqrmstiqkuifilmbgnkmkglnglmvi
dglgwrxifyzi�nrdbwi{drf|iqklbrliw}~okmvkl}firnkl�qknmrl}imgmvitr}rl}x
}ilmfi�U�_vimclliwwkl�}cffilm����� qfktilhxmvibfghibcwniijvkhkmngn}kwwrmkgln
rnrpcl}mkglgpmvibcdb�bfghiqiwrxmkdirmrwwbgnkmkglnhcmokmvnmfgl�trfkrmkgln
qibilqkl�glmviijr}mmkbwg}rmkgl�_vign}kwwrmkglrdbwkmcqibir|nrmmviwghi
bgnkmkgl{bgnkmkgl�~rlqmvilfrbkqwxqfgbnpgfbgnkmkglnpcfmvifrorxpfgdmvi
qipi}m�_virtifr�iqnk�lrw�������gpir}vmfr}iknnchmfr}miqrlqmvi}cftinrfi
tifmk}rwwxgunimokmvfinbi}mmgmvimfr}ihiwgopgf}wrfkmx�_viiffgfhrfnklbrliwr
qilgmimvinmrlqrfqqitkrmkglgpmvihggmnmfrbbiq}cffilmn�R�_virdbwkmcqirlq
dirlnk�lrw}fkmk}rwwxqibilqglmvimkbbgnkmkgl��}wirfbir|klhgmv�crlmkmkin
rbbirfnglmviwghi{bgnkmkgl�~pgwwgoiqhxrfrbkqqi}firnicbgldgtkl�pcfmvif
rorxpfgdmvitr}rl}x�]�_vi}gltilmkglrw}glnmrlm�}cffilmkdr�igpmviqipi}m{�
����d������b�~kwwcnmfrminmvimkbbgnkmkglnqcfkl�qrmrr}�cknkmkglpgfbrliwr�
klqk}rmiqhx}kf}cwrfdrf|ifn�\��wkli}cmmvfgc�vmvikdr�iklbrliw}fitirwn
mogbir|ngp���rlq���klrbbrfilmvik�vm�finbi}mktiwx�nxddimfk}rwrfgclqmvi
}ilmfigpmvitr}rl}x�
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����������� !�"� #$%�&�#%�#" !'�($
()"� #)*&(�"�%��+,-./012345-673,-
689211.326:86;8-<=-52:04/0>0<6;--?0-<>
2/-:38.3@=-52A-<-:30682326:8B8--2:8-3C
.<-96:=-<3-52:369,.:D-867320>8./01-
5283.:9-482:D3,--?3<.93-534::-112:D5->
9.E96:83.:3FB8--.00-:52?GHICH+,-68>
9211.326:./012345-5<6087<6/J0/.33,-
=.9.:9E.:53,-16;-673,-5-7-9383.3-
36;-16KL0/ 76<5283.:9-81.<D-<3,.:
LM7<6/3,-5-7-939-:3<-B;1.9N80,-<-8O
1-73E>.?28CH+,-/-.:94<<-:3PQRSTUV6=-<
6:-689211.326:0-<2652801633-5.8.74:9>
326:675283.:9-363,-=.9.:9EB6<.:D-
80,-<-8O<2D,3E>.?28CH+,-94<<-:3PQRSTUV
0-.N8.33,-16;-0682326:.:528.00<6?>
2/.3-1E-W4.11E83<6:D76<.1163,-<0682>
326:8H+,-2:8-35-029383,-XY96:83.:3>
94<<-:32/.D-.1<-.5E8,6K:2:Z2DHIHJ5H
+,-/-.84<-/-:30682326:8.<-/.<N-5;E
K,23-062:38H

[
\]̂_̀abcd_edf̀b̀abgdhij
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m
dh
n
o
j

p
qp

r sr

tr

kr

uv
wddh̀
xy
xj

z{ n
|

}c]~�_dhnoj

�rr

=.14-876<F�����M��.:5����M��H�321282:D3,-/-.:673,-3K65-9.E96:83.:38

F�����M��76<74<3,-<9.1941.326:8O3,-689211.326:./012345-82:Z2DHIHJ9.:;-

96:=-<3-52:360296/-3<-8.:501633-5.8.74:9326:675283.:9-363,-=.9.:9E9-:3<-

BZ2DHIH�O;1.9N80,-<-8CH�4<0<282:D1EO3,-./012345-=.<2.326:856:6382/01E89.1-

K23,3,-/-.:34::-112:D94<<-:35<2=-:.3.-.9,0682326:BZ2DHIH�O6<.:D-80,-<-8CH

�6<-6=-<O3,-689211.326:./012345-67J0/-?3<.93-59168-363,-=.9.:9E28-=-:

1.<D-<3,.:3,-,-2D,3=.<2.326:8673,-�62<�96<<4D.326:B8--Z2DHIHICH+,48O23

<-/.2:836;--14925.3-5K,-3,-<5-0-:52:D6:3,-0<-928-3200682326:3,-8./-

04/00418--23,-<1-.583683<6:D-<-?923.326:169.11E.:5�6<3,-8./--?923.326:

83<-:D3,9.48-8.1.<D-</-9,.:29.15-76</.326:H+,-76</-<96415;-54-36.

1.<D-<52061-76</-5;E3,-2:9<-.8-5-1-93<6:5-:823E.33,-16;-0682326:H+,-

1.33-<<-.86:2:D2884006<3-5;E3,-7.933,.354-363,-/2882:D8-1-:24/.36/O3,-

<-836<2:D76<9-76</-9,.:29.15-76</.326:82:3,-643>67>01.:-52<-9326:28<-549-5

96/0.<-5363,-0<2832:-8-/296:54936<9<E83.1H

+674<3,-<-:9<6.9,6:06882;1-/-9,.:28/8-?9232:D3,-689211.326:2:3,-04/0>

J�
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+�%%,(�)' ,!"%�(�&��,-./0/1/23/4
156171089//:1/0;6/<3=>803?0//4;@/07
/<31561A/B4=30/<C3?=DEFEGHIJ0/4K-
EFLMGHI J802<C/K-2<4EFNOHI JC0//<KP
Q?/3;6/70/=8BR/4B;C?3S2R/740;R/<35<7
</BB;<CT500/<3;<45T/49U3?/1089/15B=/
0/R/2B=2TB/2030/<48>;<T0/2=;<C8=T;BB27
3;8<261B;354/-8<T/292=/B;</;<>806
8>3?/3;6/72R/02C/4=;C<2BVWXYZ[\;==597
302T3/4PQ?/1089/715B=/A/B4=30/<C3?S2=
]/1323EFNHIP̂-_3;B;=;<C3?/]<8S<0/B27
3;8<9/3S//<3?/B;C?3S2R/740;R/<T500/<3
WZ[ 2<43?/3;17=261B/4;=32<T/̀ a-3?/
1/2]73871/2]261B;354/bcdc8>3?/8=T;B7
B23;8<>80/2T?A/B4=30/<C3?S2=8932;</4P
Q?/261B;354/=?8S=2B;</204/1/<4/<T/
8<3?/1561A/B4-2=;<4;T23/49U2B;</20
A3J0/442=?/4B;</KP
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1089/6/2=50/6/<3=-3?/A/B4=30/<C3?8>3?/156115B=/S2==U=3/623;T2BBUR20;/4P

�;C50/�P�2=?8S=8</1/0;848>8=T;BB23;8<9/3S//<�1=2<4��1=>803?0//4;@/0/<3

1561A/B4=30/<C3?=DEFEGHIJ0/4K-EFLMGHIJ802<C/K-2<4EFNOHIJC0//<KS?/<3?/

3;1;=1B2T/48<3?/B89/J=//�;CP�P�T-18=;3;8<�KPQ?/6/2<T500/<3VWXYZ[\8R/03?/

8=T;BB23;8<1/0;84S2==59302T3/4>80=;61B/0T86120;=8<8>3?/8=T;BB23;8<261B;354/=P

.;3?;<T0/2=;<C1561A/B4=30/<C3?3?/261B;354/TB/20BU0;=/=P�8<R/03;<C3?/

T500/<38=T;BB23;8<=;<38T?2<C/=8>3;17=261B/4;=32<T/B/24=382B;</20;<T0/2=/

8>3?/261B;354/bcdcS;3?3?/1561A/B4J=//�;CP�P�9KPQ?;=18;<3=38S204=2

A/B4740;R/</:T;323;8<;<T8<302=3382T500/<3740;R/<6/T?2<;=6PQ?//B/T30;TA/B4

8>3?/156115B=/183/<3;2BBUT851B/=3824;18B/S;3?;<3?/=261B/2<42T3=2=2<

5B302>2=3>80T/4;=1B2T;<C3?/68<8B2U/0>0863?;=/�5;B;90;5618=;3;8<2<4B/24;<C

383?/89=/0R/48=T;BB23;8<=;<35<</BB;<CT500/<3P

�30/62;</4389/;<R/=3;C23/4S?/3?/03?;=R/03;T2B4;=1B2T/6/<3=3/6=>086210817

2C23;<C80=323;8<20U4;=1B2T/6/<3PQ83?;=/<4-S/0/1/23/43?/Q�a1561�Q�a

1089//:1/0;6/<3=>804;@/0/<34;=32<T/=382=3/1/4C/S;3?;<3?/=261B/P�>3?/

��



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

�������������
���������������������

����������������� �����!��"���#����$��%�& �'�"�(������)�*�������#��!�

�!��"+�"�%��*�*��!����!�%�,�-.����!!��+�""�(�����!��"�!� �#�&�+���&"��

%��*�!�*�� ������"+��� /*�"��!������  ����!�!��'��",��!���#!�0��!��*�!#��

���*�����  ����!+�"��)�"�!������!����,�!+�"�&��1�"�'��� �/���������!��!#

'�/�!�23��-4!��!� &���!$%�*�,�����' ��*���*�����"�*�"�5�&���& �����' �

����&� ����*���!� �/�"'/���!��+���� ���"��0� ����������,�"���� �����!

�+�*����� ��*������!���"���#���-6*�� �������!����  ���"/'�*�,��&"�+

�*���!� �/�"���+&!����!�+�&��1�"�'��� �/����$%*��*�����������!�*�

 �#*�%�,�1�"�,�!�&!!�  �!#�&""�!�-6*����"����&'1!�!����"�1����!��!���+�*�

��� ��&���!�'��� �!��+�*�������  ����!��!�*����������������!���!���%�"��

���*�"��"�!#�������!1����!��!���&� �!#�+�*���"�*�"�5� ���"��0� ����*����� �

�"�!�!�"��������������!��� ��&�����*���+��� ������!-

7879:;<=>?@A?@A?:A@B>CDEBC<A:?>F@B<BG<C=>H>D

CI?:==<DBCE?>AA@B>CDE

4!�*��&"�&����&!��"���!��*�&!��" /�!#���*�!���� ����!#���*������� ,�"�1

����!��!�&��1�!�&����*�!#�����*� �#*�%�,�1�"�,�!�&!!�  �!#�&""�!�$��,�"� 

�"����� �%�"�����&����-6*���)�"�!���!� ���"�!�#���,��/'��%��!�*��&!#���!

JKLMNOPQ�!��� �!�&�JKLMNRRQ������+�*���!� �/�"�������!� / ����

���*�+�"�����!�+ ��� ��"��� �*�"#��$ ��,�!#�*��&!#���!� �#*� /������,� /

�*�"#��-6*��!����!���"�*�"�5� ���"��0� ���& ��!����'��' �����&� ����*��

���� ��!��������,�"���� ����  ����!-S�%�*�,�+�&!�!��"���#����!�+�*�

���� �����!�� �!#�*��&"+����+�*���!� �/�"�!�!������!#�+�*�,�'"����!

J���T&�� -U�#-V-WQ$�*��&���& ������ �X� /��������!#����!��!#1%�,��*��

��%�  1����&� ��+"���*���*�"��  ����,����������!�-Y�%�,�"$�*�����������!

�����"!��!!��'����"�����&!�Z&�,���  /+"���&"����&"���!���"���!�����+�"-

4!�"��"��&!"�,� �*����"#�!��*�!�!�����%��*�!�*�.T�[\S&*���"���"&��&"��$

�����"�*�!��,��!,����#����!%����!�&������� �/�!#0"��1�"�!��� ���� �& ����!�

'/�&"�*��"/��  �'�"���"�]����� ��! "̂�� �!�_"-̀�!.� *� �-6*��/����

%������  ������"����!�.T�[��!� �/�"�!���&' � �/�"�+S&JaaaQ����!#��
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%� �"%� !�"�&� �!�' !!��( (�!��
')*+,-+././0-,12345 4-2.6*78
0+.902+,23:/0;,30,<*=>)?=@:/AB./C
DE24AE/:B<F=>@:1.402E1G3:/1+,0:09,BB
:02+,A3455.A,<HI@)9+E1+0-BE20.J
K3.52+,?=G3:/1+2.9:3A005:BB13L0C
2:B5.5,/2:M=22+,NC-.E/2)2+,HI,OC
+EGE20:D:-.K:--3.OE5:2,BLPMQ*78MR)=
3,:BC0-:1,;E04:BE0:2E./0+.902+,:2.5E1
/41B,ES05.2E./E/:-3E02E/,5./.B:L,3
<0,B,/E45TL,BB.90-+,3,0)24/D02,/TGB4,
0-+,3,0@9+,/2+,HIE0,O1E2,AM=-:32
K3.5:B:3D,1,/23,C.KC5:005.2E./<B./D
GB4,C3,A:33.9@9E2+3,0-,122.2+,UO,A
D.BA:2.50<D3,L@)2+,3,:3,0.5,05:BB
.42C.KC-+:0,E/23:CB:L,30+EK20.K2+,0,B,C
/E45:2.50<05:BB,3GB4,C3,A:33.90@M
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04G023:2,M*+,2E-9:0BEw,9E0,3,-3,0,/2,A:029.B:L,30.KD.BA:2.50Mx/.3A,32.

2:w,2+,B:22E1,5E05:21+G,29,,/=4<yyy@:/Az{,|:/A2+,3,04B2E/DK.35:2E./

.K:I.E3}-:22,3/E/2.:11.4/2):B:3D,04-,302341243,~{:36y�9:01./023412,A:/A

:33:/D,AE/:���04-,31,BB)1.5-3E0E/D:2.2:B.KQ��:2.50M�5-B.LE/DA,/0E2LC

K4/12E./:B2+,.3L9E2+:�,3A,9C�43w,C�3/8,3+.K,O1+:/D,C1.33,B:2E./K4/12E./:B

~�,3���:/A;:/A,3z::B0E/2,3:12E./0~�3EyP�)2+,2.2:B,/,3DE,0:/AK.31,0./2+,

:2.509,3,1:B14B:2,AM*+,-+././G:/A02341243,<�EDM�M�:@9:02+,/A,2,35E/,A

40E/D2+,�-+./.-L-:1w:D,�~*.DyQ�M�.32+,K3,�4,/1L3:/D,.KP*782.6*78)

0,;,3:B:1.402E15.A,0:3,-3,0,/2E/2+,-B.22,A-:32.K2+,�3EBB.4E/8./,2+:2E0

A,-E12,AE/�EDM�M�:<N� � � �� N@M=B./D0EA,2+,B./DE24AE/:B<F=>@:/A

23:/0;,30,<*=>)?=@:1.402E1G3:/1+,0):/4/1./;,/2E./:B-+././G3:/1+0-BE20

.J2+,?=G3:/1+:2B.9,313L02:B5.5,/2:M*+E05.A,E0D:--,A<:--3.OE5:2,BL

PMQ*78@:22+,NC-.E/2.K2+,z{,|5./.B:L,3�3EBB.4E/8./,M*+E0D:--,A5.A,)

3,-3,0,/2,AGL2+,-43-B,143;,)1.33,0-./A02.:A345CBEw,1.BB,12E;,;,32E1:B5.2E./

.K2+,z{,|B:L,3:0:9+.B,)E/3,B:2E./2.2+,D.BAB:L,30:/A2+400+:BBG,1:BB,A

A3455.A,<HI@M*+,1,/23,C.KC5:005.2E./<B:3D,:33.9E/�EDM�M�G@E0:11.5C
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d̂gga]li[_mel[tvŵ ]ĉ r[a_d\c̀ha__m_rmhd_\ggm_uv{|x}i[\rmhd_\gg\cdefg\
aggdfaia]iminmd̂_ig}̂ffmna]lbm_i[\g\d̂_̂i\l\]\_̂iam]mbefi_̂g[m_ihac̀a]b_̂_\c
]̂csagajf\defg\gyZ[\f̂_l\gib_̂riam]mbi[\tvwmeideiagleac\ci[_mel[tv~
]̂c^g\rm]cv{|imj\i[\]eg\cbm_i[\l\]\_̂iam]mbj_m̂cĵ]cd[̂g\̀gîjf\
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]̀[ZghZ]b_[_diZ[̂_c]̂Zj]̂ ŶZklman̂\n̂hZfagZgZ]̀_cdbZd̂oOpq]f̂ZggZ]̀_cdr
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"#&4+#,,2'--4++%"/(Y(-&'0$%Y+#-&%'"1((F1&'%"-+(#1(&.(7(#)$%#)(&(+8[*&'#

-(+&#%"&.+(1.',$*'3(+5,#7(,,($&.(-+%&%-#,*'3(+5$%Y+#-&%'"%1#7,(&'(Y(-&%6(,2

-'4"&(+#-&&.((6(+04+&.(++($4-&%'"'0&.(7(#)$%#)(&(+8I.(-+%&%-#,*'3(+\]

%1-#,-4,#&($0+')&.(F"'3",%"(#+#"$"'",%"(#++(0+#-&%6(%"$%-(15&.(6#-44)
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'(+3;*;=;7+5)*+6+3:3;U1/-+23(0(7/(+3-,*32+57+38/(4)02,+;)-376-038+(/(4

./3BCD?'()*+;32+093207/8J2)3)+@+--/0))J)=,+;+77F@aG5)*+BE/2<+,)2:377
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�z�



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

������ !"#$���%��&'()��*+,-�.+/0�)
'1,�10�&�!234354673889:3;47384;;<=48
438>8?>4673845:=5><47;@;43A748B79:
CDECDF7:G;<=48879>9:HI5@8G499>9JKLMN
OB7F7:G<:8B43>37<:985:3F7P:9476
@;43A:G>8>94;7667=:Q;8:A7JHLMNL@F;7I
R@738=QSF>8BF7:G;:97T>5@;76438>8B7
;:G7UIF:94@GF>9:87JKKVM59Q;8:=@3I
679:;G:==:5@87:3A=7@;43A8?>;<B794I
5:=G499>9;JLWMNXB73F>8BF7:G<:8B;
87G<>9:==Q:36;<:84:==Q>P79=:<S>38><
>T8B7;75>36B:9G>345>T7:5B:9G;7<:I
9:87=QS:;@F;8:384:=;@GIT97R@735Q;4A3:=
?4==:94;7NOB7;<7589:=5>G<>;484>3>T8B7
;@GIT97R@735Q;4A3:=4;975>9676T>97:5B
67=:Q84G7@;43A:;<7589>G7879JL<75NMS
=7:643A8>:;>I5:==76;<7589>A9:GN

YYZ

Y[

[\

][

[̂
_̀
a

[\

;:876@;43A;@48:F=7><845:=5>G<>3738;N

2;:==7=7589>345G7:;@97G738875B34R@7;><79:87T:98>>;=>?=Q8>97;>=P78B7>;I

54==:84>3T97R@735Q>T37:9I43T9:976=4AB8S>37G@;87G<=>Q><845:=3>3=437:94847;43

597:84P7?:Q;8>G7:;@97<@=;76@9:84>3;:36;<7589:=<B:;7;N

OB7G>;85>GG>3G78B>68>67879G4378B7<B:;7>TT7G8>;75>36<@=;7;4;T97R@735QI

97;>=P76><845:=A:843AJbcVdMN25@;8>G:9QP:94:385:==76LedIbcVd4;@84=4;76

B7978>:;;7;;8B737:9I43T9:976<@=;7;:T8798B7e7994>8857==;N

b4A@97fNgh67<458;8B7A7379:=G>67>T><79:84>3>T:3LedIbcVdNOB7<@=;78>F7

:3:=Q;764;;7<:9:876438>8?>7R@:=<:98;S?B45B:97;<:84:==Q:;?7==:;87G<>9:==Q

;@<794G<>;7643:ij3>3=437:9><845:=59Q;8:=JB797UIF:94@GF>9:87S;B>98KKVM

@3679:;G:==:5@87:3A=7NOB7A7379:876;@GT97R@735Q4;6787587643:;<7589>G7I

879Nk:9Q43A8B767=:Q84G7F78?7738B78?>5><47;>T8B7<@=;7:36975>9643A8B7

;<7589:97;@=8;43:bcVd89:57>9;<7589>A9:GNl;43A:978947P:=:=A>948BGS8B7

;<7589:=43873;48Q:36<B:;743T>9G:84>3>T8B743546738<@=;75:3F7975>3;89@5876N

b4A@97fNgf:;B>?;;@5B:G7:;@976bcVd;<7589>A9:G>T8B7F9>:6737637:9I

43T9:976<@=;7;:T879<:;;43Aemg:36:5B49<76IG499>95>G<97;;>9Nm=7:9=QS8B7;@G

T97R@735Q;89>3A=Q67<736;>38B797=:84P767=:Q84G7:364;;89>3A7;8:8:67=:Q

84G7>TDT;Nl84=4;43A:34879:84P7978947P:=:=A>948BGS8B7G7:;@976;<7589>A9:G4;

gno



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

������������������������������� �����!�"#"��� ����"$%�&��#"�%��"���� %����

%�'%!�(�)(*"��'%!�(�)(�+��� ���%,�$-����� ����"$ �"��%���$"�%,�$-."�"��

���/���$-"#%������,"�������"��%�,���%�."�� ����"$ �"��+��� �$����0%�%�!

12)"����.�����)(�%#���3��%� ��#%�����/%��"455�&6789&�: ����.���%��

 �%�������';<4#�"����#����=������# "�%����&����"$��$"���%�����%�-

��,�$� �/%�������"��&��#>$%#%��� �$�����"�%����,�"$�+"���>?���455��#"%��

@���'%!�(�)(�A���%�%�+��/�,��+�&��%����"������#*%�"�%���& �$������!-"��

 �$�����"�%��$�"������B�%���$-�%!� �"C%�����%�%��&��� ����"$*��"���%�!%�"

������12�

=&���12D+�����# ������ �$���"����"�"����%���"!"%�����������"����-"��"�

�$�����'�E"� ���%*$��F# $�#���%�!" "%��&&�����%$%�"/��!��/%��,"�%"*$�

��%�C����+&"�%$%�"�%�!���G��>���%�!�&���455+��� �$����"�*���# ��������

)H�I&�"�"�'�E�&J&�������������@ "��$"A"������%�,��';<4��"���@ "��$*A

"�/�$$"����� ����"$%�����%�-"�� �"��@ "��$�A�&�����# ������ �$���"��

�� %����%�'%!�(�)I�

����+��%�!���"*�,�>#���%�����"�!��&�����%K���+/��������&�$$-���"����$>

��"�������"�>%�&�"���$"��� �$���/�$$>��%���&�����!����"�%���&*��"�*"��#%�>

%�&�"����"�%"�%��@�������(�HA�

)DL



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

� �

� �

��   �  

!" 

!# 

!$ %
&'
(
)
'
*
+
,
-.
-/
0
1
2
3

 

 4!

�

5*
6'
*
7
86,
-/*
9
&:
43

��   �  

!" 

!# 

!$ 

%
&'
(
)
'
*
+
,
-.;/0
1
2
3

<
=
>
7
'
-/?
3

�@   @  

 

�

 4!

-A'B>,-68:'CDC/E73

F� @" @$ 
 

�

 4!

� 4!

 4!

 

 4@!

� 4@!

%&'()'*+,-.-/0123

5*
6'
*
7
86
,
-/
*
9
&:
43

5*
6'
*
7
86,
-/*
9
&:
43

G*H'B9I'
%0J

%K1L
FM-E7

%K1L
$F-E7

-A'B>,-68:'CDC/E73-A'B>,-68:'CDC/E73
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UZVWYcVd[UUZXcYefghijkhlmnmopqrscSWYZX[\tZXZYWSWX[X[c\YZXWcbfkhusbWZXTYWV
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l_dmedd_ibpiggiz_btw_t����«]̀ahpjhrehbm_hdhk_̀̀hlfscoegdhlgcdhjcjht_{hbfs�

���b��������� u��¬£y

¢sbibg_bhcj_b̀hjcm̀_ibip̀zipjhrehbm_hd��cbl��pjik àhdckhoegdhz_̀a_bc
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ŜWhRVMNZUS[R[XNP̂NPS_NXNPW[\_TZXR̀VS_OS[N[XiNW_̀UXNNPR[]SOXRVUjXMNUNTZ̀
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WUNXTOXMWXONP_RXUXMNNYVRXWXRS[ŜXMNUW_OZNaRXMOTZUNUR[XMNQRURiZN\S_WR[e
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]LSLNP_LJIJNHPYYHWJǸaHKIJONQLNHXMLb
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hz{|nheij}q~XZpohz{|nheij}o~XZp}�lZL�� d�̀�g

vIOWSL�̀�KIMWPUIMLM̂ HNQNQLLJLSOTMQIRNMVWLNHNQLIZPOLbYQPSOLL[LYNdSLVVPNP

XHIJNM\̂HNNHZubPuIMgPJVVWLNHIJNSPYLUUVIMNHSNIHJMdOSLLJVPNPXHIJNM\NHXubPuIMg̀

GQLLJLSOILMPSLOIKLJSLUPNIKLNHNQLKPULJYL̂ PJVZPuIZWZz��� HR��L�RHSNIXb

MPZXULVIMNPJYLMo�lXZkhek�lXZ̀ GQLIUUWMNSPNIHJMQH]MNQLYHSSLMXHJVIJO

IJNSPYLUUVIMNPJYLMo~��XZkhe��ijk~��XZPYYHSVIJONHNQLVSWZbZHVLPM]LUU
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S̀b_UR̂cTdefg ẐR\_UV̀YRWaZ_TWhRSTVi_]RSRjZUZS_VXUYZUZSRYZSUkUSRW_TZWU_l
HmnYZR_bjjZUSbSRWaZ_XSVjoloXVSV]UTjR̂aZWZSRUTVWZp̀TZẀbUVolqrXVSRWâZ_
VXstuvlwmnYZjRxTjijyẐ\VXUYZzRhZXVSj__YTXU_TWUTjZXSVj{oqX_UV[q|X_
zTUYSZ_]Z̀UUVUYZ}v R̀_ZlDmnYZ]ZR~zT\UY�UV]����SZjRTW_SẐRUThẐb_URêZ
zTUYRjZRWVXoqoX_RW\R_URW\RS\\ZhTRUTVWVXoolrX_l�VS_jR̂̂ RWâZhRSTRUTVW_
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U_cV̂ ỲTUb̂ cUâe[ckUUiUaYZ\U[jU[ZbZ_XYUcf

qrs



��������������	�
���	����
�����


�������������� !��

"#$%#&'$()*$+,+--%.)$'+#&)..+/*&$+0-%,'&%.('1%#$'2($3%$%40+-).,3)-),$%-'&$',&

+2$3%0*.&%5&%0)-)$'#6$3%4)'#0%)72-+4'$&8-+)10%1%&$).9:+$3'&%#15$3%+*$0*$

0*.&%&+2$3%.)&%-)40.';%-)-%6*'1%1$3-+*63)<=><=8%)4&0.'$$%-56%#%-)$'#6$/+

'1%#$',).,+0'%&+2$3%'#,'1%#$0*.&%$3)$)-%1%.)(%1/'$3-%&0%,$$++#%)#+$3%-

*&'#6)4+$+-'&%1&$)6%)#1&*8&%?*%#$.(&0)$')..(+@%-.)00%1*#1%-)&4)..),*$%

)#6.%/'$3'#)AB8)-'*48+-)$%CDDEF,-(&$).)&1%0',$%1'#G*00.9H'69I9J9K.+#6

4+$+-'&%1&$)6%)..+/&2+-$3%-%.)$'@%1%.)(+2$3%$/+)*$+,+--%.)$+-)-4&8(*0

$+LM==0&9K0)-$2-+4$3%&%,+#13)-4+#',+2%),3#%)-B'#2-)-%18%)4&%0)-)$%.(5

)$$3%$%40+-).+@%-.)0)&*4B2-%?*%#,(&'6#).)-'&%&9D(-%,+-1'#6$3%'#$%#&'$(

+2$3'&&'6#).2+-@)-('#61%.)($'4%&5'#2+-4)$'+#+#$3%$%40+-).&$-*,$*-%+2$3%

0*.&%&,)#8%+8$)'#%19:3%&*4B2-%?*%#,(&'6#).-%&%48.%&),+#@+.*$'+#+2$3%

0*.&%/'$3$3%$'4%B1%.)(%1,+0(+2'$&%.2N

OPQRSTUVW
XYZ

[Z
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bpyblfabzfn��s�ǹsVZuob̀abcdehljpdbp̀jdmxqlhc|zhpkdob̀abcdehlaoh̀bxebkzfn
dobcfiaeb̀̀bkebdejbybkavl̀bhebkbajcdbks

{��



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

������������������������ � ��!��� �����

����"#��$%��������&��'�% �'��('�����

)*+,+-+./012-23456741-,8+79:98+;1<71-3./.+<0./-41+-043.2;2=019/8.+901>9/012-23

6.2/<6/-<-+/.71-3./.+<=584+41--2-81-+/.9.:40/849/-6+41;58/0+<1-0*+32882?1-,

;/--+.@)*+/.,5;+-0/012-/-<0*++A5/012-49824+8:32882?0*+622B6:C2:<

DC2:EFG/-<0*+<1=82;/0*+41423H56+.DH56EE6G@I481,*014/-+8+90.2;/,-+019

?/J+K104=.2=/,/012-0*.25,*0*+-2-81-+/.9.:40/89/-6+<+49.16+<6:0*+-2-81-+/.

?/J++A5/012-32.+/9*3.+A5+-9:92;=2-+-0230*+>+8<@)*++8+90.19>+8</-<0*+

-2-81-+/.=28/.14/012-L1-0.2<59+<1-+A@M@NEO/.+?.100+-/445;4230*+1.P=24101J+

3.+A5+-9:92;=2-+-04QRS

TUVWXYZ[
\

R

TURVWXYZ] T̂_̀ VWXYZ[
\

R

T̂_̀
R VWXYZ La@MO

?*+.++/9*3.+A5+-9:92;=2-+-014/92;=8+bA5/-010:<+>-+</4S

TURVWXYZ[URVWZc
defghijkjk La@lO

T̂
RVWXYZ[^

_̀
R VWZc

defghijkjk La@mO

)*14-20/012-8+/<4020*+-2-81-+/.?/J++A5/012-,1J+-6:0*+32882?1-,32.;58/S

noTURp
qVQRZ

jo
roTUR
rYo

[
s

qtjo
roT̂_̀R
rYo

La@uO

)*+J/.1/68+qVQZ<+-20+40*+81-+/.<1+8+90.1935-9012-/-<qt140*+J/955;<1+8+90.19

92-40/-0@I445;=012-4/-<41;=81>9/012-4/882?32.0*+/-/8:019/84285012-230*14

<1v+.+-01/8+A5/012-@w1.40K/=8/-+7?/J+/-4/0x9/-6+;/<+K/40*+329/84=20

142.<+.423;/,-105<+8/.,+.0*/-0*+?/J+8+-,0*41-J28J+<K?/../-01-,;1-1;/8

/-,58/.<1J+.,+-9+@I<<1012-/88:K<5+0282?-2-81-+/.4549+=01618101+4y_̀ 1-/88

;/0+.1/84K0*+425.9+0+.;2-0*+.1<+*/-<41<+23+A5/012-a@u144;/88LT̂_̀R zy_̀ O@

{3/=8/-+?/J+=.2=/,/01-,1-0*+x7<1.+9012-?10*0*+>+8</;=8105<+|14+;=82:+<K

0*++8+90.19>+8<9/-6+?.100+-/4S

U}~�V�XQZ[�}~�V�XQ}~�Zc
e���f�����df���h� La@�O

MNN



��������������	�
���	����
�����


������������������������� �����!"#��� $�����%�&�������$�� �����'��()*+"

,����-�%����$�-���-.�$%����$$/��//��0����%�������1�'������2

34*+56789:;<=>4*+56789:;<?
@ABCDEFCGH I!"JK

34*+5L789:M=:;N:)*+<=>4*+5L789:M<?
@ABODEFOGH I!"PK

,�������������'1�%Q��'����%��%�������$������R��R�������%���-�������� �

��0��/S���'�$$�T���%�&�������$�� �����'������1R$�� %�2

U
VM()*+789:)*+<

V8M
WXYZ)*+

V()*+789:)*+<

V8

[

\?@B] _̂D=

N
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