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L�3gN3�KJ̀RN3I3IGHTYLYIN3cVI3G̀R3MLKHT\TMLKL̂ 3YR3KIJTNHKR3YI3MKI�RN[3cVLGYR3YINI�LKÎ 3�L]IK3VNR3YL
LHL3YI3KIJTNHKR3YI3MKI�RN[3YI�IK̀R3\RGNVWHLK3R3�KJ̀R3JIKIG\TLYRK3YL3LHL3MLKL3̂ LGT�INHL�̀R3NRUKI3L
MRNNTUTWTYLYI3YI3LYIǸR�

U�3iLUIK�3LR3�RKGI\IYRK3UIGI�T\T�KTR3YL3LHL3YI3KIJTNHKR3YI3MKI�RN[3RUNIK�LYLN3LN3\RGYT��IN3GIWL
INHLUIWI\TYLN[3RMHLK3MIWL3L\ITHL�̀R3RV3G̀R3YR3�RKGI\T̂IGHR3YI\RKKIGHI3YI3LYIǸR[3YINYI3cVI3G̀R
MKI�VYTcVI3LN3RUKTJL��IN3MKINIGHIN3I3�VHVKLN3YI\RKKIGHIN3YL3LHL[3LNNV̂ TYLN3\R̂ 3R3�KJ̀R3JIKIG\TLYRK3I
�KJ̀RN3MLKHT\TMLGHIN�

\�3ON3LcVTNT��IN3RV3\RGHKLHL��IN3LYT\TRGLTN3L3cVI3NI3KI�IKI3INHL3\W�VNVWL3G̀R3MRYIK̀R3I�\IYIK[3MRK
�KJ̀R3RV3IGHTYLYI[3L3\TGcVIGHL3MRK3\IGHR3YRN3cVLGHTHLHT�RN3YRN3THIGN3YR3TGNHKV̂ IGHR3\RG�R\LH�KTR3I
KIJTNHKLYRN3GL3LHL3YI3KIJTNHKR3YI3MKI�RN3MLKL3R3�KJ̀R3JIKIG\TLYRK3I3�KJ̀RN3MLKHT\TMLGHIN�

Y�3ON3LYIN�IN3�3LHL3YI3KIJTNHKR3YI3MKI�RN3G̀R3MRYIK̀R3I�\IYIK[3GL3HRHLWTYLYI[3LR3YRUKR3YR3cVLGHTHLHT�R
YI3\LYL3THÎ 3KIJTNHKLYR3GL3LHL3YI3KIJTNHKR3YI3MKI�RN3MLKL3R3�KJ̀R3JIKIG\TLYRK3I3�KJ̀RN3MLKHT\TMLGHIN�
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g3dPefg3eXPXhiFOjgP[3LHKL��N3YL3�Xig�Q3�3�I�̀R3YI3iR̂ MKLN[3RUKTJL�NI3L�

L�3JIKIG\TLK3L3MKINIGHI3OPQ[3TGYT\LGYR[3NÎ MKI3cVI3NRWT\THLYR[3RN3GR̂ IN3YRN3�RKGI\IYRKIN[3RN3MKI�RN[
RN3cVLGHTHLHT�RN3YTNMRGZ�ITN3I3LN3INMI\T�T\L��IN3YRN3̂ LHIKTLTN3KIJTNHKLYRN[3RUNIK�LYL3L3RKYÎ 3YI
\WLNNT�T\L�̀R3TGYT\LYL3GL3WT\THL�̀Rk

U�3\RG�R\LK3R3�RKGI\IYRK3KIJTNHKLYR[3�TL3�L�[3HIWI�RGI3RV3I�̂ LTW[3MLKL3LNNTGLHVKL3YL3LHL�

\�3RUNIK�LK3MLKL3cVI[3YVKLGHI3L3�TJ G\TL3YL3MKINIGHI3LHL[3NI�L̂ 3̂ LGHTYLN3HRYLN3LN3\RGYT��IN3YI
¡LUTWTHL�̀R3I3cVLWT�T\L�̀R3I�TJTYLN3GL3WT\THL�̀R[3UÎ 3LNNT̂[3L3\R̂ MLHTUTWTYLYI3\R̂ 3LN3RUKTJL��IN
LNNV̂ TYLN[3TG\WVNT�I3\R̂ 3NRWT\THL�̀R3YI3GR�LN3\IKHTY�IN3RV3YR\V̂ IGHRN3�IG\TYRNk

Y�3\RGYV]TK3I�IGHVLTN3MKR\IYT̂IGHRN3LŶ TGTNHKLHT�RN3YI3KIGIJR\TL�̀R3YI3MKI�RN3KIJTNHKLYRN[3MLKL3�TGN
YI3LYIcVL�̀R3�N3GR�LN3\RGYT��IN3YI3̂ IK\LYRk

I�3\RGNVWHLK3RN3�RKGI\IYRKIN3KIJTNHKLYRN3¢RUNIK�LYL3L3RKYÎ 3YI3\WLNNT�T\L�̀R�3cVLGHR3LR3TGHIKINNI3Î
�RKGI\T̂IGHR3YRN3̂ LHIKTLTN3L3RVHKRN3�KJ̀RN3YL3OŶ TGTNHKL�̀R3Q£UWT\L3cVI3I�HIKGÎ 3L3TGHIG�̀R3YI
VHTWT]LK3L3MKINIGHI3OPQk

��3L\R̂ MLG¡LK3I3�TN\LWT]LK3R3\V̂ MKT̂IGHR3YLN3\RGYT��IN3L�VNHLYLN3GR3IYTHLW3YL3WT\THL�̀R3I3GL3MKINIGHI
OPQk

J�3NRWT\THLK3L3YINTJGL�̀R[3YIGHKI3RN3NIK�TYRKIN3YLN3VGTYLYIN3KIcVTNTHLGHIN[3JINHRKIN3YI3\R̂ MKLN3cVI
NIK̀R3KINMRGN��ITN3MIWRN3MIYTYRN3YRN3THIGN3KIJTNHKLYRN�

¡�3RUNIK�LK3R3\V̂ MKT̂IGHR3YL3RUKTJL�̀R3YI3LMWT\LK3L3NLG�̀R3Î 3\LNR3YI3KINHLK3TGRUNIK�LYR3LWJV̂
\R̂ MKR̂ TNNR3LNNV̂ TYR3\R̂ 3L3LNNTGLHVKL3YL3LHL[3NI�L3Î 3KIWL�̀R3LR3�KJ̀R3MLKHT\TMLGHI3YR3NTNHÎ L3RV3L
IWI3LYIKIGHIk

¡�¤�3NIK�3YR3�KJ̀R3\RGHKLHLGHI3¢JIKIG\TLYRK[3MLKHT\TMLGHI3RV3LYIKIGHI[3L3YIMIGYIK3YR3\LNR�3L
\R̂ MIH G\TL3MLKL3L3T̂MRNT�̀R3YI3NLG��IN3LŶ TGTNHKLHT�LN3L\LNR3TGLYT̂MWTYL3LWJV̂ L3RUKTJL�̀R3Î
^R̂ IGHR3MRNHIKTRK3�3\IWIUKL�̀R3YR3\RGHKLHR�3X̂ 3NIGYR3R3\RGHKLHLGHI3�KJ̀R3MLKHT\TMLGHI3RV3LYIKIGHI[3R
�KJ̀R3JIKIG\TLYRK3YI�IK�3NIK3TG�RK̂ LYR3YR3TGLYT̂MWÎ IGHR3MLKL3cVI3NI�L̂ 3RUNIK�LYRN3RN3KINMI\HT�RN
T̂ML\HRN3Î 3�L\I3YL3LHL3YI3KIJTNHKR3YI3MKI�RN[3\R̂ R3R3NIV3\LG\IWL̂ IGHR[3MRK3I�Î MWR[3\RG�RK̂ I
MKI�TNHR3GR3LKH�3¥¦3YR3jI\KIHR3G§3̈�©ª¥a¥¦¤«�
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g3®gPhXiXjgP3RUKTJL�NI3L�

L�3LNNTGLK3R3\RGHKLHR3RV3KIHTKLK3L3KINMI\HT�L3GRHL3YI3Î MIG¡R3RV3TGNHKV̂ IGHR3IcVT�LWIGHI[3cVLGYR3�RK
R3\LNR[3GR3MKL]R3̂ ��T̂R3YI3̄3¢�v}�x�:rvpw:�qsvw[3\RGHLYRN3YL3\RG�R\L�̀R[3GR3cVI3\RVUIKk
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¡�FLECDFDFKDA:BLB;DAFCBNEFD@IE:IBF@BHDF¢JCIB?EF>:IB�AE;DF;BF�E�E?B:IDF;BF>?@DCIDCFBF�D:IAJ�GJpqBC
;ECF°JLADB?@ABCECFBF ?@ABCECF;BF�BOGB:DF�DAIBF±F¢>°�� ¢uFBCIBF:�DFKJLEA�FCGNBJIDFMFABIB:p�D
@AB�JCIEF:EF>:CIAGp�DF�DA?EIJ�EFs��F:�F87��uF;BF88F;BFNE:BJADF;BF7�87F�

¡Q8�FLD:CDE:IBF;JCLJ@HJ:EFEF>:CIAGp�DF�DA?EIJ�EFs��F:�F8Q7���7�87uF?D;JKJLE;EF@BHEF>�Fs��8���uF;B
��F;BFNE:BJADF;BF7�8�FBF@BHEF>�Fs��F8��7uF;BF�7F;BF?EApDF;BF7�8�uFECFB?@ABCECFD@IE:IBCF;DF¢J?@HBC
�ELJD:EHuFEFOGBFCBFABKBAB?FDCFEAIJ�DCF87FBF8�F;EF�BJF:�F�Q��7��²uF;B�BA�DuF:DFEIDF;EFECCJ:EIGAEF;D
LD:IAEIDuFE@ABCB:IEAFEF;BLHEAEp�DFECCJ:E;EF@DAFCBGFAB@ABCB:IBFHB�EHuF:EFKDA?EF;DCFv:BwDCF>>uF>>>FDGF>³
;EFABKBAJ;EF:DA?EuFLD:KDA?BFDFLECDuFB?F;GECF�JECQ

¡Q7�FDFrs ���FE:BwEA�FEF8́F�@AJ?BJAE�F�JEF;EF;BLHEAEp�DFEDF@ADLBCCDF;BF@E�E?B:IDF@EAEFKJ:CF;B
LD?@AD�Ep�DFMF¢BLABIEAJEF;EFsBLBJIEF�B;BAEHF;DF�AECJHF�s���uF;B�B:;DF;B�DH�BAFEF7́F�JEFEDFJ:IBABCCE;D
LD?DFABLJ�DQ

J�FvFv;?J:JCIAEp�DFCBFABCBA�EFEDF;JABJIDF;BF:�DFBKBIGEAFDF@E�E?B:IDFCBuF:DFEIDF;EFEIBCIEp�DF;EF:DIE
KJCLEH�KEIGAEFDFKDA:BLB;DAF:�DFBCIJ�BAFLD?FEF;DLG?B:IEp�DF;BFAB�GHEAJ;E;BFKJCLEHF@BAE:IBFDF>�¢¢uFD
��r¢FBFEFsBLBJIEF�B;BAEHFB?F;JEuFDLECJ�DFB?FOGBFCBA�F;E;DF@AEPDF@EAEFEFAB�GHEAJPEp�DuFCGC@B:;B:;D�
CBFDF@E�E?B:IDFEI�FEF;B�J;EFAB�GHEAJPEp�DQ

N�F�ECDFDFHJLJIE:IBFIB:¡EFDFABLDH¡J?B:IDF;DCFB:LEA�DCFABHEIJ�DCFEDF��r¢FLB:IAEHJPE;DuFDF;DLG?B:ID
LD?@AD�EI�AJDF;BFEGIDAJPEp�DF@EAEFEFLB:IAEHJPEp�DF;DCFABLDH¡J?B:IDCF;B�BA�FCBAFE@ABCB:IE;DFM
v;?J:JCIAEp�D�

µ�F¥E�B:;DFEIAECDF:DF@E�E?B:IDF;BFCGECFD�AJ�EpqBCuFDFrs ���F@ADLB;BA�FMFEIGEHJPEp�DFKJ:E:LBJAE
;J�AJEF;BFCBGCF;��JIDCuFD:;BFDCFNGADCF;BF?DAEFCBA�DFLEHLGHE;DCFMFIEwEF;BF�u�¶F�?BJDF@DAFLB:ID�FED
?tCuFDGF�¶F�CBJCF@DAFLB:ID�FEDFE:DuFLD:KDA?BFEFCB�GJ:IBFK�A?GHE·

F

hW̧W3ikW]Wd==6



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

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

345

6

789:9;9<9=9<9>?

@ABCD

E6F6GHIJKL6IL6MNOMPJQMRST6UJHMHKLJVMW

XY6F6ZLVKLHNOMP6IM6NM[M6IL6\OVT]6IL6̂ TVM6MHOMPW

_̀ 6F6_HKMVaT]6̂ TVMNbVJT]W

c6F6cd̂ LVT6IL6IJM]6LHNVL6M6IMNM6eVLfJ]NM6eMVM6T6eMaM̂ LHNT6L6M6IT6LULNJfT6eMaM̂ LHNTW

gZ6F6gMPTV6IM6eMVKLPM6L̂ 6MNVM]Th

Pi6j]6IL]eL]M]6ILKTVVLHNL]6IM6eVL]LHNL6PJKJNMRST6KTVVLVST6eTV6KTHNM6IL6VLKOV]T]6L]eLKkUJKT]6KTH]JaHMIT]
HT6lVRM̂ LHNT6IM6mHJSTW
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