
� ���������
	�� 


� � ��	�������� ����� ������� ������� ��� � !�"���

#%$'&(#*),+.-0/%10$'203%46587:9<;>=@?A;
;CBEDGFH=E7JIKB@LM9H;ONALMD>DP?�587:9H;Q=R7SIUTHVAL:WUBE?JX(=E?Y;
NZT87J[E9H?A;
;UL:9\I^]Y_:`8acbed�fZghX\N:ij?A;kIklnmolp5HBEWC?rq\FH?s9<L:IKWC?r5H?Y;UNAWCBEt<IUBELM9u7:F<IKL:WUBE;C?v=@?A;*5HVYwxLMWCD�7eIKBEL:9H;
tyLMFHWz=E?Y;Uq\FH?Y=E=E?Y;z=R7�D>LM=@VANAF<=E?Gt87J;U;U?>7:F{IUWK7}|M?YWU;~5�ij?A=E=@?h��DP�YDP?JXyIULMF<I~?A9���7:WC587:9�I

FH9�;CFHty?AWCIULMFHW���� �<�8��?A;�NA7:=ENYFH=E;�q\FH?~9HL:FH;�7}|MLM9H;�?h��?YNYIKF<VA;�587:9H;�=@?sNZT87:tHB�IKWC?z�>;CLM9�I�5H?A;
;CIZ7eIKBE;kIKB@qpF<?A;�;CFHWOIULMF<IU?A;�=@?A;�NALM9n�8�MFHWU7JIKB@LM9H;A���S7JBE;�=ELMWC;Uq\FH?>=�ijLM9�DP7:9HB@tHFH=E?
F<9H?�D>LM=EVYNAFH=@?
FH9HBEq\FH?JX�NY?A=E=@?�lpNYB�?Y;CIr587:9H;s=E7PD>�AD>?ONYLM9<�8�:FHWK7JIUBELM9�IKLMtyLM=@LM�MBEq\FH?~ty?A9H5H7:9�IsIKLMFnIK?G=E7>5HF<WUVA?
5H?A;�?h�ntyVAWCBE?A9<NA?A;Y����=nw�7:FnI 5HLM9HN�;C?�5H?ADP7:9H5<?AW(q\FH?Y=E=E?¡?A;CI�=¢i£B@DPtyLMWkIZ7:9HNY?*5<?�=�ij?AWUWC?AFHW^qpF<?�9HLMFH;
7o|:LM9H;�NALMD>D>BE;U?r?A9�9H?zIK?A9H7:9�IvtH7:;�NALMD>t<IK?~5H?~NY?YIUIU?~NALM9�IKWU7:BE9�IU?:�
¤ �89G5H?*tHWUVYNABE;C?AW�NA?¡q\FH?¡9HLMFH;�?A9�IK?Y9H5HLM9H;^t87:W^9<¥�F<5�XJ9<LMFH;^NYLMD>DP?Y9H¦ALM9<;�t87JW�tHWCVA;C?A9�IK?YW

qpF<?A=Eq\FH?Y;^VY=EVAD>?A9�IU;�5H?§IUTHVAL:WUBE?�7J=E�MVY¨HWUB@qpF<?(5H?A;%9H¥~FH5H;%?YI©=E7�9HL:IKB@LM9z5�i�ª«`8¬e_:­�ª�_:`8aMq\FHB\t�?YWUD>?YI
5H?~5HBE;kIKBE9<�MFH?AW¡5H?AFn�®9H¥~FH5H;A�0¯�LMFH;�tHWCVA;C?A9�IKLM9<;v?Y9H;UFHB�IK?~=E?Y;�BE9�|J7:WUBE7:9�IK;�=@?A;�t<=EFH;�F<IUBE=@BE;UVY;�?A9
tHT�°n;CBEq\FH?(±e=E? tyLM=�°n9<²MDP? 5<?¡³¡L:9\´¡7}°~?YI%=E? tyLM=�°n9<²MDP? 5<?¡µ:L:9H?A;Y�J¯�LMFH;©NZTHLMB@;UB@;U;UL:9H;©=E? ;U?YNALM9<5
qpF<B%ty?AWCDP?hI�FH9H?~VYIUFH5H?�tH=EF<;�tHWUVYNABE;C?:�
¯�LMFH;©NA=E7:;U;CLM9H;AXe7:F�NAL:FHWU;©5H?�=R7�;CBEDGFH=E7JIKB@LM9�Xh=E?Y;%NZTH7J[R9H?Y;�NYLM9H;kIKWUF<B@IK?Y;©?A9OwxL:9HNYIUBELM9z5H?§=E?YFHW

9H¥~FH5��©¯vL:FH;zNALMD>t87:WCLM9H;zNY?A;~WUVY;UFH=�IZ7JIU;AX�LM¨nIK?A9\FH;~=@LMWU;CqpF<?
=R7uNAL:9<�8�MFHWU7JIKB@LM9{?A;kI~BED>t�L:;UVA?JX
7:Fn��WUVY;UFH=�IZ7JIU;~5HF�NZT87JtHB@IUWU?Q�H�©¯vL:FH;OVhIKFH5<BELM9H;~=¢i£B@9<¶8FH?Y9HNA?Q5H?>=R7®NA=E7:;U;C?P5<?>9<¥�F<5�;UF<WO=@?A;
¶8FHNYIUF87JIUBELM9H;~5H?Q=E7�|nWCBE=@=E?�?hI�9HLMFH;~BE9�IU?AWUt<WUVYIULM9H;~9HLM;zWCVA;CFH=@IK7JIK;~?A9�5HVYNALMD>t�L:;K7:9�I~=R7�|pWCBE=E=@?
?A9�5H?AFn�·IU?AWCDP?Y;�±8FH9·IK?AWCDP?Qa�¸Z¹8¸eºE¸U»:ª�¼A½0f*?hIvF<9�IU?AWUD>?�gha�¸o¾Z¿<_egha¢ª�¼A½8fh�



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

3 4 5
1 1 1

5
2

�H�H�+*n�-,M±+.0/21A½pa�3pfzº�_®¾hº�_egZghª 4�¾U_:a�ª�¸e`53pfZgz`'6¡½73eg*¹y­Kfhd
ª�fh­Kg98�½\gA¼A½;: <®¾hª«`y¼G¾h­Z¸eªEgofhd�fh`8a«g2=?>%`�f
¾hº�_egZghª 4�¾U_:a�ª�¸e`
¹yº,½\g@3�/ha�_:ª«º«ºA/Zf�fha+8�½\gA¼A½;: <Q`�fh½�]O¾h­K¸eªEgofhd�fh`8a«gvgofsa¢­K¸e½p¬:f�3�_:`<gCB�¿8fEDe`�¸ea�1h¸o¸FDG�H 3�_:d�g�IKJMLML2NPOP=

QSR2T UWVYXMZK[�\�]$^EX)_�[`V acbed X�fYg?[hZi_�jc\kjmlnVYo ]$\$l

prq�s�qut vxw'y{z�|~}E��y
��?�tHWC?AD>BE?YW�;CNAB@?A9�IKB��8q\FH?umS;Yi£�hIKWC?�BE9�IUVAWU?Y;U;CV®7:Fn� 9H¥~FH5H;O?A;kIG=E?>DP7JIKTHVYD�7eIKBENYBE?Y9��§7J9n�

5<?AWUD>LM9H5<?:X0D�7JBE;�N:ij?A;kI��~7:FH;C;vq\FHB%7
w�7:B@I�tH7:;U;C?AW�=�ijVYIKF<5H?~5H?A;v9H¥~FH5H;�5HF�;kIZ7JIUF<Iv5H?�IUWK7}|J7:BE=
7JWCIKB@;K7:9H7:=�m
NA?Y=EFHB�5H?~5HB@;UNYBEtH=@BE9H?sDP7JIUTHVADP7JIKB@q\FH?zm
t87:WkIv?Y9�IKBA�YWU?J�8��=©7QB@9�IKWULp5HFHB�I�=�ijBE9<5HBENY?s5H?
=@BR7:�:?rq\FH?~9HLMFH;�7}|:LM9H;�|pFS7:F®NZTH7:tHB@IUWU?��n�H��ijVYIUFH5H?~;C°p;kIKVADP7JIUBEq\FH?z5H?Y;�9<¥�F<5H;�7
VYIKVzB@9HB@IUBEVY?
tH7:W�=@?�tHT�°p;UB@NABE?Y9���7:B@IO|M?AWC;C�������J����=§VYIK7:B@IOD>L:IKB�|MV�tH7:W�=¢i£T�°pt�LJIKT"�Y;U?u5HF<?um���THL:DP;CLM9���=@?
wxFnIKFHW���LMWU5��z?A=�|nB@9��rq\FH?>=E?A;�7JIULMD>?A;~VYIK7:BE?Y9\I�?Y9 WCV}7:=@B@IKV
5<?A;~9H¥~FH5H;�5�ijVYIKT<?AWC����THLMD>;UL:9�X
,����M�����
�©7�NA=E7:;U;CB@�8NA7JIKB@LM9 ;C°p;kIKVADP7JIUBEq\FH?·5H?A;
9<¥�F<5H;Q5H?k�^7JB@I
?Y;CIQ?Y��?ANhIKFHVY?�5<?®=R7Sw�7:¦YLM9 ;UFHB �

|J7:9�IU?(±^tyLMFHWOFH9 9HLMDG¨<WU?�?Y9�IKBE?YW0�Q5HLM9H9<VuLM9 WCVAty?AWCIULMWUB@?P=@?A;O5HBR7:�:WK7:D>DP?Y;~t�LMF<W�=E?Y;Uq\FH?Y=E;
NY?G9HLMD�¨HWU?�?A;kIs=E?�9HLMD�¨HWU?�5H?�NYWULMB@;U?YDP?Y9\IU;A���s9S9H?O��7:WU5<?�7:=@LMWU;�q\FH?�=@?A;�5HBR7J�MWK7:D>D>?A;�q\FHB
9<?{t�?YF<|M?Y9\I·tH7:;u�YIUWU?�5<VYwxLMWCDPVY;ut87:WPBE;ULJIKLMtHB@?�?Y9 FH9 5HBE7:�MWK7JDPD>?·t�LM;C;UVY587:9�I·DPL:BE9H;>5H?
NYWULMB@;U?YDP?Y9\IU;A�§³¡?Y=R7�5HLM9<9H?®FH9"?A9H;C?ADG¨<=E?®5H?®5HBE7:�MWU7:DPD>?A;�q\FH?®=�ijLM9 WC?A�MWCLMFHty?u?A9"NA=E7:;U;C?A;
5�i£B@;UL:IULMtHBE?J�8�©7GNA=E7:;U;CB@�8NA7JIKB@LM9®WUVYt�?YWCIKL:WUBE?r?A9�WUV}7J=EB@IUVrNY?A;G¾hº�_egZgofZgS3�: ªEgo¸ea�¸Z¹yª�f¡q\FH?~=¢i£LM9·7JtHt�?��
=@?AWU7~5<VA;UL:WUDP7:BE;�FH9�#��5&��§�n³¡T87:q\FH?�NA=E7:;U;C?�?A;CI*5HB@;CIKB@9H�MFHVY?�t87:W�FH9>BE9H5<BENA?? ©?hI*?Y;CI*9HL:IUVA?¡�£¢��
�©7ztH=@FHt87:WkI�5H?A;�9H¥~FH5H; 9<?�;CLM9�I§t87:; VAq\FHB�|J7:=E?Y9\IU;�mz=E?AF<W BEDP7:�M?¡5H7:9H;�FH9QDPB@WULMB@WAX'DP7:BE;(5H7:9H;
=E7P9HL:DP?Y9HNA=E7JIKFHWC?:Xy;U?YFH=^=¢i£FH9S5H?A;s5<?AFn�S9H¥~FH5H;s?Y;CIzWC?AtHWCVA;C?A9�IKVJX�;ULM9{B@D�7J�M?~587:9H;s=@?OD>BEWCLMBEW
?Y;CI§9HL:IUVA?�;CBED>tH=E?YDP?Y9\I �£¢��)¤nFHW =E7v�8�MF<WU?¡*n�-,MX:L:9>t<WUVA;C?A9�IK?�=@?A; 9H¥~FH5H; =@?A; tH=@FH;(;CBED>tH=E?Y;(t�L:FHW
5<?A;�|:7J=E?AF<WU;�5H?��¦¥¨§n�

p�q�srqª© vxw'y¬«W­h®'¯�t;°2±�«�z¦y¨y+}?¯³²´w'y�z�|~}E��y
�©7 IKT<VALMWCBE?SD>Lp5H?AWC9H?S5H?Y;®9H¥~FH5H;u;C?�¨87:;C?{;UFHW�5H?A;uDP7:9HB@tHFH=E7JIKB@LM9H;Q5H?�5HBE7:�MWU7:DPD>?A;

NYLMD>DP?�NY?AFn�
qpF<?�=�ijLM9Q7stHWUVY;U?Y9\IUVA;§587:9H;�=E7r;U?YNYIKB@LM9��n�-,M� 7n��³¡?A;�DP7:9HB@tHFH=R7eIKBEL:9H;©t�?YWUD>?YIUIU?A9�I
5<?*NYLM9H;CIUWUFHB@WU?�5H?Y;�LM¨)µC?YIK;%�MVY9HVAWU7:Fn���J³¡LM9�IKWK7JBEWU?YDP?Y9�I%7:Fn�~IKWU7:9H;kwxLMWUDP7JIKB@LM9H;�5<?r¶�?AB@5H?AWCDP?YBE;c�



�2#�����% �9&����e��%W#�� �����e� (�%������ � ���$# ��&���� l��"�®l

��

�	


� �


��

��

��
��

�8�H��*p� �n± H 3M3:ª«a�ª�¸e` 3pf$3pfh½��·`'6¡½73eg2=���` ¾Z¸e½'¹8fP¾Z¿<_�¼A½0f�`'6¡½"35<�½p`�fh`'3:­K¸eª«avfhas¸e`�­ZfZ¾Z¸eº«ºEf
ºEfZgPf��Ma�­ª/hd
ª«a /Zg03pf*]Y_��J¸e` <u`�f*]}¸e­�d�fh­�¹yº,½�gQ¼A½;: ½p`{gofh½pº%`'6¡½"3M=��0½p­�ºEf 3pfZgZghª«` ¸e` _S¾Z¸e½'¹+/
ºEfZgr`'6¡½73eg~fh`8a¢­KfvºEfZg�¹8¸eª«`8axgv`�¸eª«­Kg2=��©fv­�/Zgh½pº,a�_:a(`�f¦3�/�¹8fh`'3�¹<_eg�3pf�ºu: fh`'3:­K¸eª«a�¸! �ºu: ¸e`�¾Z¸e½'¹8f2=
" fha¢a�f�_M3M3:ª«a¢ª�¸e`�fZgha�¾Z¸ed
d
½pa�_:a�ª«¬:f2=

IK?AWv?A=@=E?A;�D>Ln5<B@�8?Y9\I�=E7Q9H7JIKFHWC?O5<F�9H¥~FH5�X0DP7:BE;�ty?AWCDP?hIUIK?Y9�Is5�ijVYIK7:¨H=EB@W�5H?A;vWU?Y=R7JIUBELM9H;�?Y9�IKWU?
5HB@��VAWC?A9�IK?Y;vNY=R7:;C;U?A;Y�
#%$&$('*)+'-,/.0$213.5476�$(8

� ijLMt�VYWK7JIUBELM9�=R7�t<=EFH;v;UBED>tH=@?Oq\FH?
=¢i£LM9St�?YF<Iz?Y��?ANhIKFH?YWz;UFHWr=E?A;v9H¥~FH5H;z?Y;CI~7:t<t�?Y=EVA?G7:5n�
5HB@IUBELM9u5<?z9H¥~FH5H;A�+¤nB(9;:¡?hI<9>=�;CLM9�I�5H?AFp�·9H¥~FH5H;YXH=E?YFHW�;UL:DPD>?r?Y;CI�9HL:IUVA??9;:A@B9>=o�DC%LMFHW
7:5H5HB�IKBEL:9H9H?AW�5H?AFp�Q9H¥~FH5H;YXMLM9
=E?Y; LMF<|pWU?�?hI LM9>7JICIZ7:NZTH?¡=E?A; ?��pIKWUVYDPB�IKVY;(=EB@¨HWU?Y;(5H?¡w�7:¦YLM9>msNA?
qpF�i£B@=�9�i °>7:B�I*t<=EFH;§q\F�i£F<9H?s;U?YFH=E?�NAL:FHWU¨y? �«|MLMB@W*=E7~�8�:FHWU?`*n� ���h�p��?vWCVA;CFH=@IK7JI¡?Y;CI¡BE9H5HVYt�?Y9H587:9�I
5H?r=¢i£?Y9H5HWUL:B@I�L�E>=�ijLM9>LMF<|pWU?�=E?Y;*9H¥~FH5<;A�n³¡?AFn�Pq\FHBy9H?�t�?YF<|M?Y9\I¡t87:;§�YIUWU?rNYLM9H;kIKWUF<B@IK;�NYLMDPD>?
;ULMD>DP?z5<?�5<?AFn��9HLp?AF<5H;�;ULM9�Iv7:tHty?A=@VA;¡#��5&��9�GF9�e�IH����)���J�
J 1�8K,ML<NPOPQR)+'-,/.S8;TVUS'WOD6DOYX�'ZTPQ\[]1�8

�©7z9HL:IUBELM9Q5�ijLMtyVAWK7eIKBEL:9
NZTHBEWCFHWU�MB@N}7:=@?_^�7~VhIKV�BE9�|:?A9�IKVY?rt87:W§³¡L:9\´¡7}°���³¡LM9�´¡7o°:X�,Y`M��aM���M��=
;Ai£7:�MB@I�5H?~DPLp5HB@�H?AW¡=E7�NAL:FHWU¨y?�7:F<IKL:FHW�5�ijFH9�NAWUL:BE;U?YDP?Y9�I�?A9�=R7�NYLMFHt87J9\I�?hI�?A9·WU?YNALM=@=R7:9�I�=@?A;
qpFH7JIKWC?z¨�LMFnIK;�5H?vw�7:¦ALM9�5HB@��VAWC?A9�IK?���m�=R7�DP7:9HB �AWC?v5�ijFH9H?sIULMtyLMBE;CLMDPVYWK7:;C?F���p��=�?h�nBE;kIK?zq\F87JIUWU?
w�7:¦ALM9<;�5<?>NYLM=E=@?AWsq\F87eIKWU?Q?��nIUWUVYDPB�IKVA;YX�5HLM9�IzIKWCLMBE;zty?AWCDP?hIUIU?A9�I�5H?QNALM9H;C?AWk|M?AW�=�ijLMWCBE?A9�IK7JIKB@LM9

b(cedgfih�jlknmoh*prqtsgjvuikxw�h*k?qyk{z|pvqijvd�}



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

5<?A;uNYLMFHWU¨y?A;Y����?A;�9HL:IZ7eIKBEL:9H;Q;ULM9�I®B@9\IUWULp5HFHB�IK?A;>;UF<W�=R7��8�MFHWC?Y*n���<�*³¡?A;�WU?A=E7JIKB@LM9H;>;U?YWULM9�I

0−+ LL L
�H�H�@*n���<± �©fZg�­Zfhº�_:a�ª�¸e`<g�¾Z¿pª«­h½p­¢»:ª�¾U_:ºEfZg"¼A½pªz¹8fh­hd�fha�a�fh`8a�3pf ¾Z¸e`<gofh­�¬:fh­�ºu: ¸e­hª�fh`8a�_:a�ª�¸e` 3pfZg
¾Z¸e½p­�1hfZgzgo¸e`8a�¾Zfhº«ºEfZg~¼A½nª `�f�]}¸e`8a§ª«`8a�fh­h¬:fh`8ª«­�¼A½8fS3pfZg
¾Z¿<_:`p»pfhd�fh`8a«g�fh`8a�­Kf���� I��
	 fha��
��=

FnIKBE=@?A;�=@LMWU;*5H?z=R7ONALM9H;kIKWCFHNYIUBELM9®5�ijBE9�|J7:WCBR7:9�IK;*5H?z9H¥~FH5H;Y���s9u|M?YWUWK7
t87JW�?h�n?AD>tH=@?sNALMD>D>?A9�I
NYLM9H;kIKWUF<BEWU?~=@?zt�LM=�°p9H²MD>?s5H?O³¡LM9�´�7}°��MW��:NA?�m
?A=@=E?A;Y�

p�q�srq�� vxw'y{z�|~}E��y³«�}��iw'¯'°2y
��?A;z9H¥~FH5<;�5<LM9�Iz9HLMFH;�7}|ML:9H;zt87:WC=EVG;CLM9�I�wx?YWUD>VA;Y��¯vLJIKWU?
VhIKFH5<?>tyLMWkIK?G;CFHWz=E?Y;z9H¥~FH5H;

L:F<|M?YWCIK;Y�?��L:FH;u=E?Y;uWUVY;UFH=�IZ7JIU;uq\FH?�9HL:FH;·7:=E=@LM9H;>VA9HL:9HNA?YW®;ULM9�Iu|J7:=E7:¨H=E?Y;PtyLMFHW�=E?A;�9H¥~FH5H;
wx?YWUD>VA;§?YI§LMF<|:?AWkIK;A��� 9P?h��?hI¡F<9P9H¥~FH5PLMF<|:?AWCI*?A;kI¡F<9H?�NALMFHWC¨�?�5H?����/^§5HLM9�I§FH9�5H?Y;*tyLMB@9\IU;
?Y;CIv=�ijBE9<�H9HB��

QSR�� UWV��rdEZi_Fd¦V�X�l

� i£VhIKFH5<?v5H?Y;*9<¥�F<5H;*5<BEWU?YNYIU?AD>?A9�I*m�t87JWCIKB@W 5H?�=E?AF<WU;�5HBR7J�MWK7:D>D>?A;(?Y;CI�IKW��A;§NALMD>tH=EB@q\FHVA?JX
�:VA9HVYWK7:=@?AD>?A9�Izm>N}7:FH;C?�5HF�w�7:B@I�q\F�ijFH9�9H¥~FH5�D>�AD>?�;UBED>tH=@?�tyLM;C;u�A5<?GFH9H?OBE9<�89<B@IKV~5H?O5HBR7'�
�:WK7:D>DP?Y;�BE;CL:IKLMty?A;�=@?zWU?At<WUVA;C?A9�IZ7J9\Ir?YI�q\FH?�NA?AWkIZ7:B@9H;�ty?AF<|:?A9�Is�hIKWU?~IKW��A;�NAL:DPtH=@?h�n?A;Y�y³ri£?Y;CI
tyLMFHWCq\FHLMB�=E?Y;QD�7JIUTHVADP7JIUBENAB@?A9H;OLM9�I>NZTH?AWCNZTHVS5H?Y;QLM¨�µC?YIU;PNA7:=ENYFH=R7J¨H=E?Y;
m{t87:WCIUBEW
5�ijFH9�5HBR7'�
�:WK7:D>DP?~5H?O9H¥~FH5�?hIGª«`8¬e_:­�ª�_:`8axg�t87:Wv=E?A;�IKWU7:9H;kwxLMWUDP7JIKB@LM9H;�5H?x¶�?YBE5H?YWUD>?ABE;kIK?YWx�«�8�MFHWC? �n�j�
tH7:�M? ,F���h�9�s9"7:tHty?A=E=@?Q5H?�IK?Y=E;OLM¨�µC?YIU;G5H?Y; ��#'
"�"�����+#��e�>5H?u9H¥~FH5����r?AFp� NYLM9<wxLMWCD�7JIUBELM9<;
B@;UL:IULMty?A;��x=EB@VA?A;§t87:W*FH9H?s;CFHNANY?A;C;UBEL:9®5H?vIUWK7:9H;kwxLMWUDP7JIUBELM9H;§5H?`¶�?YBE5H?YWUD>?ABE;kIK?YW�� NALM9H5<FHBE;C?A9�I�m
=E7vD>�AD>? |:7J=E?AF<W�5H?*=�ijBE9�|J7:WUBE7:9�I}�e�s9�|MLMB�I^q\FH?*=E?§9HLMDG¨HWC?*5<?¡NAWCLMBE;C?AD>?A9�IK;�9�i«fZghan¹<_eg©FH9GB@9�|:7'�
WCBR7:9�I�NA7:W BE=H?Y;CI§D>Ln5HB��8V�t87JW =E?A; D>LMF<|:?AD>?A9�IK;§5H?h¶�?AB@5H?AWCDP?YBE;CIU?AW 5H?�I�°pty?���?YI��C�Z���v9>7:F<IUWU?
I�°pty?
5�ijLM¨�µC?YIU;s5�ijVYIUFH5H?
5H?Y;z9H¥~FH5H;s?Y;CIzNYLM9H;CIUWUFHB�Ist87JWrFH9H?
5<VY�89HB�IKB@LM9S5HF�I�°pty?��G9HLMDG¨<WU?
D>BE9<BEDGFHD ;UFHWQIKL:FH;P=@?A;>5HBR7J�MWK7:D>D>?A;GB@;UL:IULMt�?Y;! �X�N:ij?A;kIu=E?·NA7:;P5<F 9HLMD�¨HWU?�DPB@9HBEDP7:=§5H?
NYWULMB@;U?YDP?Y9\IU;`�#"g9%$�;C?AWC|J7:9�Irm
VYIZ7J¨H=EB@W�=R7
NA=E7:;U;CB@�8NA7JIKB@LM9��8��?Y;�B@9�|:7JWUBR7J9\IU;�5H?�9H¥~FH5H;�;ULM9�Iv?A9
�:VA9HVYWK7:=�5H?A;�L:¨�µC?YIU;¡5HB'&PNYBE=@?A;*m�N}7:=@NAFH=@?AW§?YI¡5H?rNY?vw�7:B�I¡5�ijFH9uF<;K7:�M?rt�?YF®7:BE;CVv5H7:9H;�=@?A;¡;CBEDGFp�
=E7JIKB@LM9H;�9\FHD>VAWUB@q\FH?A;Y�"�s9�t<WUVA;C?A9�IK?r587:9H;*=R7~;UFHB�IK?r5<?AFn�PBE9�|J7:WCBR7:9�IK;�tyLM=@°p9H²:DPBE7:Fn�
5<?r9H¥~FH5

b�(*) h�d s2pvh,+*u.-
/!q0+]sgj�132
4Yh65�)y}



�2#W
7�"�����"#��e� l�����l

qpF<By;CLM9�I¡FnIKBE=@BE;CVA; ?A9PtHT�°p;UBEq\FH?^±n=@?�tyLM=�°n9<²MDP?�5�i ¤ =E?h�<7:9<5H?AWYXp;CLMFH;§=R7swxLMWCDP?�5H?v³¡LM9�´¡7o°Pq\FHB
?A;CIv?A9�WUVA7:=EB�IKVs=E7G;U?YFH=E?~F<IUBE=EB@;K7:¨<=E?:Xp?YI�=@?zt�LM=�°p9H²MD>?s5H?Oµ:LM9H?Y;A�

prq��?qut vxw ­?«m²���z����
w¬�rw	�5«�z�
 t��
��?styLM=@°p9H²:DP?v5H?�³¡LM9�´�7}°�
�� 5�i£FH9·9H¥~FH539 ?A;kI�FH9®BE9�|J7:WCBR7:9�I�tyLM=�°n9<²MDPBE7:=85H?z9H¥~FH5

NALM9H;kIKWCFHB@I*m~t87:WCIUBEW(5�i£FH9<?vLMtyVAWU7JIKB@LM9QNZTHBEWCFHWU�:BEN}7J=E?:��� 5HVA;CBE�M9<?�=@?�9H¥~FH5>IUWUB�|nBE7:=�XeN:ij?A;kI�m~5HB@WU?
FH9H?�NALMFHWC¨�?zwx?YWUD>VA?zBE;CL:IKL:t�?~7:F·NY?AWUNY=E?J�

z

1

��� l��e� �U7M�

��� l��e� �C¨��

³¡?YIUIU?S5HVh�89HB�IKBEL:9 ?Y;CIPNALMD>tH=A�hIK?(± tyLMFHWQ;C?SWK7JDP?Y9H?AW>7:F 9H¥~FH5 IUWUB@|pBE7:=¡B@=�?h�nBE;kIK?·IKLMF�µCL:FHWU;
FH9 NYWULMB@;U?AD>?A9�I
IU?A=�q\FH?�=E?®NZT87:9<�M?AD>?A9�IP5H?·;ULM9�;UB@�M9H?·5HBED>BE9\FH?�=E?·9HLMDG¨<WU?®D>BE9HB@D�7:=§5H?
NAWUL:BE;U?YDP?Y9�IK;�5<F�9H¥~FH5 ;CFHB@|J7:9�IA�i�s9�7�7:B@9H;UB�FH9<?�5H?Y;UNA?Y9�IK?%�GWUVYNAFHWC;UB�|M?  �|M?YWU;OtH=EFH;CBE?YFHWU;
IK?AWCDP?Y;�
���WU?Y=EBEVY;�?A9�IUWU?�?AFn�·tH7:W�5H?A;�VAq\F87eIKBEL:9H;�t�LM=�°p9H²MD>BR7:=@?A;¡?Y9��n�
� O�, L5O!'-N/)iN�8

�s9u5HVY;UB@�M9H?zt87:W�� =E7�WUVYFH9HB@LM9u5H?s5<?AFn�u=EBE?Y9H;¡q\FH?r=�ijLM9uty?AF<I�;CVAt87JWU?AWYXHN:ij?A;kIklnmolp5HBEWC?sq\FHB
9H?~;ULM9�Ivt87:;�=EB@VA;A�

�cª´��
����! "�$#§� �
�cª«ª´��
����!%&�$#*�'
����(
��$#
�cª«ª«ª´��
 � �)
��

*�+ 1�, L5[]1

�s9�N}7:=@NAFH=@? ?A9�?��n?AD>tH=E?�=E?�tyLM=@°p9H²:DP? 5H?¡³¡LM9�´¡7o°�5HF�9H¥~FH5O5H?§IUWu�h¶8?.-I:�L�E0/21>5<VA;UB@�M9H?
=E?A;�7:9H9H?A7:Fn��5H?�3�LMt<wp±<5H?YFn�u7:9H9H?A7:Fn��=EBEVY;*F<9H?rwxLMB@;¦� �54~�7698e�h�<��?r;UB@�M9H?v?A;CI�NA?A=@FHBy5H? �54��

z

z : ;=<?> :A@ <BDCFEDGH
IKJ :ALNM

:ALNMO> :A@ <�P @ <B CFE G
@QSRUT /{mou./I}WVYX[Z

I\J :A@ < IKJ

�z9�?A9�5HVY5HFHB@I�q\FH?]
 � � �'
 � � �^8`_a� = �



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

J 1 L<,/[��S.�� ,�1 $�� #;[-1 + Q/.5$&1PO
��?�tyLM=@°p9H²MD>?S5�i ¤ =E?h�<7:9<5H?AW	��� "�
 $P?Y;CI·5HVh�89HBzm tH7:WCIUBEW�5<F t�LM=�°p9H²MD>?S5H?�³¡LM9�´¡7}°M�

� ijVA��7J=EB@IUVG5H?
5H?YFn��tyLM=@°p9H²:DP?Y;s5�i ¤ =E?��<7:9H5H?YWz?A;CI�9HLJIKVA?Q7}|:?AN>=E?G;CBE�M9H?
�� q\FHB ;UB@�M9HB��8?�q\FH?
=@?A;�5H?YFn��5HB@�W�AWC?A9�I�t87:W�FH9<?�D�FH=@IUBEtH=@BEN}7eIKBEL:9Pt87JW�FH9H?~tHFHB@;U;K7J9HNA?�5H?�
��

����"�
 $��� 
�����
 	 :��-=�� 
 :��-=���� ��� l��'�����
��=�?h�nB@;CIK?�5H?S9<LMDG¨HWC?AFH;C?A;uD>VYIUTHLn5<?A;>5H?SNA7:=ENYFH=�5H?SNY?StyLM=@°p9H²MD>?:X q\FHB�wxF<IP?A9 WCV}7:=@B@IUV�=@?
t<WU?AD>BE?YW�B@9\|J7:WCBR7:9�IOt�L:=@°p9H²MD>BR7:= 5<VANAL:F<|M?YWCI5� ¤ =E?��H7J9H5H?AWYXr, `M�P�M�����s9 7StyLMFHWO=E?P9H¥~FH5 5H?
IUWu�h¶8?�� � �."�
 $���O
 � �."�
 	 :��-= � 
 :��-= $����
 	 : � 8 _ 
��� 8 � 
$_!
 = ��³ri£?Y;CIz?Y9��#"%$'&sq\FH?Q³¡L:9\´¡7}°
7QWU?YNALM9<;CIKWCFHB@Iv=E?ztyLM=�°n9<²MDP?z5�i ¤ =E?h�<7:9<5H?AWvm>tH7:WCIUBEW�5�ijLMtyVAWK7eIKBEL:9H;�NZTHBEWCFHWU�MB@N}7:=@?A;Y�8��?A;�t�LM=�°��
9<²MDP?Y;*5<?s³¡LM9�´¡7}°�?hI*5�i ¤ =E?h�<7:9<5H?AW*NALM9�IKB@?A9H9<?A9�I¡=E7�D>�AD>?�BE9nwxLMWUDP7JIKB@LM9
;UF<W*=@?�9<¥�F<5��n³¡?YI
B@9�|:7JWUBR7J9\I%?Y;CI�VA��7:=@?AD>?A9�I©=E?�tHWC?AD>BE?YW%q\FHBp7�VYIUV*F<IUBE=@BE;UV�7JFONYLMFHWU;�5H?§;UBED�FH=R7JIUBELM9<;�9\FHDPVYWUB@qpF<?A;
� ��LM=EL:�MLn5<;)(\BEB ?hIGNAL:=E=���X;,Y`M�e�)�h�%� i 7J=E�MLMWCB@IUTHDP?�F<IKB@=EBE;CVQVYIZ7JB@I~IKW��A;G5HB���VYWU?Y9\IO5H?P=R7�NYLM9H;kIKWUF<Nh�
IUBELM9�NZTHBEWCFHWU�MB@N}7:=@?Pt<FHBE;CqpF�i£B@=*VhIZ7:B�I�¨87J;UVu;CFHWG=R7�NALM9H;kIKWCFHNYIUBELM9 5�i£FH9<?®D�7JIUWUB@NA?PmSt87:WkIKBEW�5HF
5<BR7:�MWU7:D>DP?�5HF{9H¥~FH5�� � 9{tHWK7JIUBEq\FH?G5H7:9H;s=E7�tH=EF<t87:WCIr5H?A;s7:WCIUBENA=@?A;vqpF<B(LM9�Iz;UF<B@|pB^=¢i£B@9\IUWULJ�
5<FHNYIUBELM9>5HFQt�L:=@°p9H²MD>?�5�i ¤ =E?��<7:9H5H?YW`� ��LM=EL:�MLn5<;)(\BEBp?YI§NAL:=E=���X7, `M�J�)��� � "�
 $(?Y;CI§N}7:=@NAFH=@V�t�L:FHW
q\FH?Y=Eq\FH?Y;�|J7:=@?AFHWC;�5H?*
*t�?YWUD>?YICIZ7:9�I�5H?z5<BE;CIUBE9H�:FH?AW§IKLMFH;�=@?A;�9<¥�F<5H;�7:tHt87:WU7:BE;C;K7:9�I�5H7:9H;�=E?Y;
;CBEDGF<=R7JIUBELM9H;Y��³¡?YI~BE9�|J7:WCBR7:9�Iv5HBE;kIKBE9<�MFH?�=E7�tH=@FHt87:WkIs5H?Y;z9H¥~FH5H;z;UB@DPt<=E?A;YX�DP7:B@;v9H?Gw�7JB@Ivt87:;
=E7�5HB@;CIKB@9HNYIUBELM9>?A9�IUWU??9 ?YI 9 �8�S7J=ETH?YFHWU?YFH;U?YDP?Y9\I�BE=y?h�nBE;kIK?s5H?Y;�9H¥~FH5H;¡9HLM9�IUWUB@|pBE7:Fn�Pt�L:FHW
=@?A;CqpF<?A=E;+��� �� 8ONYLMDPD>?styLMFHW�=@?z9H¥~FH5�IUWUB�|nBE7:=��

p�q��hqª© vxw ­?«m² �iz���� w¬�Kw-,E«�zSw'y
��?styLM=@°p9H²MD>?r5�i ¤ =E?h�<7:9<5H?AW�;CLMF<��WU?z5H?rqpF<?A=Eq\FH?Y;�=EB@DPB�IZ7JIUBELM9H; q\FHB�;ULM9�I�7:;C;U?/.z�M�A987J9\IU?A;

tyLMFHW^5HBE;kIKBE9<�MFH?AW%=E?Y;^9H¥~FH5<;(587:9H;^9HL:IKWC?¡NY=R7:;C;UB@�HN}7JIUBELM9��'��=n9H?�5HB@;CIKB@9H�MFH?§t87:;^=E?§9H¥~FH5GIKWCB@|pBR7:=
5<?A;�7:F<IUWU?Y;�7o|:?ANzNY?AWCIUB@IUFH5H?s?hI�BE=y9H?s5HB@;CIUBE9H�MF<?rt87:;¡FH9®9H¥~FH5®5H?z;CLM9®BEDP7:�M?�587:9H;¡=E?rD>BEWCLMBEW
=@LMWU;Cq\FH?·NA?A=@=E?ZlpNAB�?Y;CIP5HB@��VAWC?A9�IK?J����?�tyLM=�°n9<²MDP?®5<?Sµ:L:9H?A;
|J7�ty?AWCDP?hIUIUWU?®5H?�NALMWCWUB@�M?AWGNY?A;
5<VYw�7:F<IU;A�8��=�7GVYIKVz5<VANAL:F<|M?YWCI�?A9Y�#"�� ����µ:LM9H?Y;AX , `��M*���D�7:B@;¡=E7�NALM9<;CIKWCFHNYIUBELM9·tHWCVA;C?A9�IKVY?�VhIZ7:B�I
7J=ELMWC;QIUWu�Y;PIK?YNZTH9HB@qpF<?:�¡³ri£?Y;CIk�~7:Fn��DP7:9"q\FHBr7�tHWCLMt�L:;UV�FH9H?SNYLM9H;kIKWUF<NYIKB@LM9�tH=EFH;>;UB@DPt<=E?:X
¨H7:;UVY?O;CFHW�FH9H?�7:987:=@LM�MB@?z7}|M?AN�=E?zD>Lp5"�A=@?s5�ij��;UBE9<�����~7:F<��D�7:9�X ,Y`��M�P�h�

¤<7Q5HVANYLMF<|:?AWCIU?
7Pt<WULo|MLpq\FHV�FH9�WU?Y��7:BE9�5�ijBE9�IKVYWU�hIrtyLMFHW�=E?Y;v9<¥�F<5H;AXy5HLM9�Iv=�ijVYIKF<5H?�7}|J7:B�I
VhIKV�5<VA=R7JBE;U;CVA?*t87:W^=@?A;%D�7eIKTHVYD�7JIUBENYBE?A9<;A�'��?A;(=@BE?Y9H;�5<FGt�L:=@°p9H²MD>?*5<?�µ:LM9H?Y; 7}|M?YN�=R7�tHT�°n;CBEq\FH?
;CLM9�I�7:;U;C?0.zwxLMWkIK;@����7JF<��DP7:9�X',Y`�`�,e�h��� 9®t87:WCIUBENYFH=EB@?AW§5H?A;�;CBED>BE=R7JWUB@IUVA;�5H?z;kIKWUF<NYIKF<WU?~7}|M?YN�=E7
D>VANA7:9HB@qpF<?zqpFH7:9�IKBEq\FH?~ty?AWCDP?hIUIK?Y9�I�=E?sNA7:=ENYFH=�5�ijBE9�|J7:WUBE7:9�IK;�q\F87J9\IUBEq\FH?Y;x����BEN'(:L:WUBE;CT�X�, `�`7,e���
���216B@IUIU?A9 7�VhIZ7:¨<=EB§FH9 =EB@?A9�7o|:?AN®=@?A;�IUTHVALMWCBE?Y;�5H?uNYLMWU5<?A;���16B�IUIU?A9�X�,Y`���`��h� � 9<�89�X(5H7:9H;
=@?·5HLMDP7:BE9H?®DP7JIUTHVADP7JIKB@q\FH?:X(B@=�7�VhIKV��MVA9<VAWK7J=EBE;CV·?A9�FH9 tyLM=@°p9H²:DP?®5H?��©7:FHWC?A9�Ium�5H?YFn�
|J7:WCBR7:¨<=E?A;YXH9HLMD>D>V 3¦�~�	3(�54.5H?A;�BE9<B@IKBE7:=E?Y;¡5H?~;C?A;�5HVANYLMF<|pWU?YFHWU;0��38WU?h°p5�?hIvNYLM=E=¢�@XW,Y`��M*P�h�



�2#W
7�"�����"#��e� l����®l

� ,/.&8�)AOD6�TI)+'],/. $21�� Q26�� , Q/.

�©7�NYLM9H;CIUWUFHNhIKB@LM9{5H?$�~7:F<��D�7J9S5HF�tyLM=@°p9H²MD>?�5H?>µ:LM9H?Y;s;U?Gw�7:B�Ir?Y9�5H?AFn��VYIK7:t�?Y;A� �z9
NALMD>DP?Y9HNA?rt87:W¡NA7:=ENYFH=E?YW*F<9®LM¨�µC?YI�7:tHty?A=EV`���e%���� � � � ���5�+&
	 H �+#�5�i£F<9®5HBR7:�:WK7:D>DP?�5HF
9H¥~FH5�t<FHBE;�L:9�=@?zWUVY�MFH=R7JWUBE;C?sm
=�i£7:B@5H?r5H?~=¢i£B@9H5HBENY?r5H?s|pWCBE=E=@?r5HF·5HBE7:�MWU7:DPD>? �«|MLMB@W�t87:�:?������
9HL:IKV®B@NAB���
'� ��?®N}7:=@NAFH=*5HF"NAWULpNZTH?hIP5<? ��7JF<��DP7:9 5�ijFH9"5HBE7:�MWK7JDPD>?P;Yi£?h��?YNYIUFH?�tH7:W
FH9H?
DPVhIKTHLp5H?GWC?A;U;C?ADG¨<=R7:9�I~m�F<9H?
LMtyVAWK7eIKBEL:9SNZTHB@WUFHWC�MBENA7:=E?JX�mu=E7P5HB���VYWU?Y9HNA?
q\F�ijBENYB�=@?A;s=@BE?A9<;r9H?
;ULM9�Ivt87:;�LMWUB@?A9�IKVY;A�]^

� ��� � 8 ��� l��e� &Y7M�
� 9 � ��� � � � 
 	 :��-= _�
 :��-= � � 9�� ��� l��'� &h¨��

=  t + t1/4−1/4 ��� l��e� &hNF�
��?ztyLM=@°p9H²MD>?s5H?�µ:L:9H?A;���� ;AijLM¨<IUBE?A9�I�7:=@LMWU;¡?A9�WUVA�:FH=R7:WCBE;U7:9�I�=E?rNAWULpNZTH?hIv5<?S�~7:Fn��DP7:9

5H?~=R7Gw�7:¦AL:9�;CFHB@|J7:9�IU?
��� " 
 $��������� " � 8 $��! 
 � �" �"# � 9�� � � � l��'�%$��

��=H7rVhIKV¡5<VAD>LM9�IKWUV¡qpF<?�=E?Y;^tHFHB@;U;U7:9HNA?Y;(5H? 
©5<F
WUVA;CFH=@IK7JI^�H987:=p;ULM9�I(IULMF�µCLMFHWC;�IULMF<IK?Y;^?Y9\IUBA�YWU?A;
LMF�IULMF<IU?A;�5H?AD>B l\?A9�IKB �AWU?Y;�;U?Y=ELM9·q\FH?�=E?z9HLMD�¨HWU?z5H?~NYLMFHWU¨y?A;�?A;kI�BED>t87:BEW*LMF·t87:B@WA�

&('*),+�-/.!) ��?~t�LM=�°p9H²MD>?s5H?Oµ:LM9H?Y;v5H?�-I:¡?A;kI0� � �0" 
 $ � � 
 	�# _ 
 	 ��_ 
 	 : �
� O�, L5O!'-N/)iN�8

�cª´�1�����! "�$#§� � "�
 :��-= _ 
 	 :��-= $2�����3���$#
�cª«ª´�1��� � %&� # �4��� � ��� #
�cª«ª«ª´��³¡L:9�µC?ANhIKFHWC?5����� 876 9 �7�
�cª«¬��8� � "�
 $��9��� "�
 	 : $

�©7·NALM9�µC?YNYIUFHWU? �kª«ª«ª´�hX�|:VAWCB@�8VY?PtyLMFHWzIKL:FH;O=@?A;�9H¥~FH5H;�NALM9<9pF<;AX%WUVA;CLMFH5 =E?QtHWUL:¨H=A�YDP?Q5H?
;K7}|MLMB@W^;CB<FH9G9<¥�F<5
?A;CI�IKWCB@|pBR7:=\LMFO9HLM9��:�©7vtHWC?AD>BA�AWC?¡VhIZ7:ty?¡5H?*9HL:IUWU?¡NY=R7:;C;UB��8N}7JIUBELM9ONALM9<;UBE;kIK?
m�;CVAt87:WC?AW>=E?Y;
NALMFHWC¨�?Y;P9<LMFHVA?Y;P5<?A;QNALMF<WU¨y?A;>9HLM9�9HLMFHVY?A;>�MW �:NY?�m�NY?YICIK?�NALM9�µC?YNYIUFHWU?J�*�©7
tHWULMt<WUBEVhIKV �cª«¬��P?A;kI·BE9�IKVYWU?A;C;K7:9�IU?{N}7:W®?Y=E=E?�t�?YWUD>?YI®5<?�;K7}|ML:BEW®;UBvFH969H¥~FH5 9�ij?A;kI�tH7:;u;K7
tHWULMt<WU?GB@D�7:�:?�5H7:9H;sFH9SDPB@WULMB@WA�8��?A;r9H¥~FH5H; -I:�?YI -I:�;ULM9�Is5<B@��VAWU?Y9HNAB@VA;YX�NA?Oq\FHB^;C?AWK7uFnIKBE=@?
t�LMF<W�NA7:=ENYFH=E?YW�=R7®¬o­�ª«º«ºEf~a�¸Z¹8¸eºE¸U»:ª�¼A½0fh�

b;:Sknmoh - qim"<>={h?<>={h
+Zu.-
- h5pvh�d(pvjlh�k!d(k{h dguikVs /!qid(u|mgjvh*kVs 2AdA@ prq sgmouijrd jCB - h�2�<>=!qysgjvuikxdAD 2 +*mgjls2qE=!dod j

+ t1/4=  t−1/4



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

��
��
��

��
��
��

�

�

��	�

�H�H�¡*n�j�H±�
@6¡½73�¹y­KfZgA¼A½8fu¹yº�_:a = B�¸e½pacfP¹<_:­ha�ª�f�¿8¸e­Kg�3:½ ¹yº�_:`
� fZghau¾Z¸e`8acfh`8½8f~3�_:`<g{½n`�f
1h¸e½pºEf�3pf�­U_���¸e`���=?�©¸e­KgA¼A½8f���� �)I
ºEf{`'6¡½73 3pfh¬oª�fh`8ar¹yº�_:a
d>_:ªEg�gA_�¬o­�ª«º«ºEf{a�fh`'3�¬:fh­Kg
½p`�fO¬e_:ºEfh½n­~`�¸e`�`�/Z¾ZfZgZgA_:ª«­Kfhd�fh`8a�`8½pº«ºEf2=�.O_:`<gG¾Zf�a�­U_:¬e_:ª«º I�¾Zfha�a�f�¬e_:ºEfh½n­~º,ª«d
ª«a�f
fZgha�_h¹�¹8fhºA/Zf
|pWCBE=E=@?vIULMt�L:=ELM�MB@q\FH?M=��¡º«ºEf�fZghaK3�/�4�`8ª�f¡¹8¸e½n­z½p`�fG¾Z¸e`�4�»:½p­U_:a�ª�¸e`�3�: ½p`�`'6¡½73u_:¬:fZ¾zºEf~`�¸ed�1A­Kf
d
ª«`8ª«d>_:º�3pfG¾h­K¸eªEgofhd�fh`8axgGfha�fZgha§½n`8ª�¼A½8f2=

QSR�� ��[�� [¡b�[��x_�j \�� ]@VYj ^�f d���V�j

prq� rqut !��rw'z�°2±#"��7t;°2±�«�z �Kw'y¨z�|~}E��y
C�L:FHW�B@5H?A9�IKB��8?AW�=E?Y;�NZT87e[R9H?Y;�9HLMF<VA?A;�?YIGNA7:=ENYFH=E?YW~=E?QI�°nty?u5H?P9H¥~FH5 q\F�ij?A=@=E?A;�wxLMWUD>?A9�IAX

9<LMFH;>7}|MLM9H;>VANYWUB�I
FH9�tHWULM�:WK7:D>DP?Pq\FHB�N}7:=@NAFH=@?®m{t87:WkIKBEW�5H?A;
|M?YNYIU?AFHW�$&%+¢('�:*))¢#),+�=@?®5HBR7'�
�:WK7:D>DP?~5H?�=R7
NYLMFHWU¨y?�WC?Ywx?YWUD>VA?�NALMD>DP?z;CFHWr=E7G�8�MFHWC?0�n�-,e�n��³¡?�5HBR7J�MWK7:D>D>?s?A;kIsNALp5HV�5H?
w�7J¦ALM9�m
�YIKWC?ONYLMD>tHWUVYTH?A9H;CBE¨H=@?zt87:W�FH9�7:F<IUWU?~tHWCLM�MWK7JDPD>?sq\FH?�9HLMFH;�7}|MLM9<;r7:t<t�?Y=EV�-/.10�2,30�
³¡?~tHWCLM�MWU7:DPD>?rB@9�IK?AWCtHWu�hIK?z=@?zNALp587:�M?s5<F�5<BR7:�MWU7:D>DP?�?YI�?Y��?ANhIKFH?~=@?sN}7:=@NAFH=�5HF·t�LM=�°p9H²MD>?
5<?�µ:LM9<?A;P7o|:?AN�=�i£7:=E�:LMWUB�IKTHD>?�5H?��~7:F<��DP7:9�� ��LMWC;Uq\F�ijBE=�NAL:9H987J[@IP=@?®t�L:=@°p9H²MD>?®5H?�µ:LM9H?Y;AX
-/.1042,3uNZTH?AWCNZTH?�587:9H;�;U7
¨87:;U?z5<?z5HLM9H9HVY?A;�mGq\FH?A=�I�°nty?z5H?z9H¥~FH5·B@=�NYLMWUWC?A;UtyLM9H5�XH?YI�5HL:9H9H?
NYLMD>DP?zWCVA;UF<=@IZ7eI�NA?zI�°pt�?�;ULMF<;�=@?swxLMWUDP7JI�F<;UFH?Y=�-M:�X�5\:�XH?hIKNJ� ^

p�q� Kqª© vSt ��¯�±£²£²´w³°e«W­?«;² «�69±87W}`w
9 N4:S.S'*)+'-,D.

��LMWU;Cq\FH?P=E7®NZT87J[R9<?P?Y;CIONALM9�IK?Y9\FH?�587J9H;OF<9 tH=E7:9;�=<?>@BA t87:WkIKLMFnIO;U7:F<w�7:F�|:LMBE;CBE987J�M?
5<?A;�tyLMBE9�IU;*5H?rNAWUL:BE;U?YDP?Y9�I}X\=�ijBE9H5<BENA?�5H?�|nWCBE=@=E?7� 
#"1>C $§?Y;CI¡=E?�DP�YDP?�587:9H;¡tHWU?Y;Uq\FH?rIULMF<IK?Y;�=E?Y;

bEDMh +�qyp +2={p�4 =�/�uipGF k&H.- h 4YhJI|uik!h�d<moh�<>={jvh*mgs<h*kKs(K 2*u|mgjvhML8N u./ 2*m-qtsojlu|k!d�@_uPO�QxhAdWs pvh k{u0-SR{moh 4Yh
+Zmouijrd h - h�kVsod64 = 4{jvqizim-q -
- hi},T�h /�h*k#4{qykVs�@\uikBq -
2�pljvuimoh sgm"B�dVU q0+Zjvplh - h�kVs�+Zh*s sgh<sgm"B�d
- qE=XW+qijvdgh hZY +�q.+Zjls 2
h*k3dgj�-
/{pvj�1PqykVs�pvh�d 4Yjrqyz|moq.- - hAd<q�Wih�+?plhAd - u 4Yj�1#+*qysgjvuik!d 4YhM[2h*j 4Yh*m - h*jrdWsoh*m�4{h s\F /PhM] hZs�]^] +*qim h�plpvh�d
/Ph�m - hZsgsgh�k|s 4Yh 4Yj - jvk ={h*m�Qt}�:Sk +_K{h*m +_K{h�` +_K!q <>={h
2*soq /�ha`xd j -
/{pvj 1!h�m pvh�d64Yjrqyz|moq.-
- hAd�jlkVsgh�m -
2�4Yjvqijlmoh�d
/!qym*+ZhAd*4YhA=&b s\F /Ph 4Yh - u 4{j 1#+�qtsojlu|k�@th*k /{moh*k!qik|sDz|qim 4{hc`�+ZuikPd h�mdW|h*m/h*k - 2 - uijvmghRpvqSm 2*z =!pvqimgjrdgqysgjvuik�V#egf � } $ Z
< =!j h�d s 4 2 /Ph�k34{qykVsoh,4{h	Qt}&h�m_i.+*hj`�+*hZsgsgh qid s!=3+*h @ pvq�/{pC= /!qim s 4Yh�d +*qip +A={prd 4Yh,/�uipGF k&H.- h�d 4YhVIiu|k{h�dRdghkU uikVs
4{qyk!d 4Yh�dRsoh -
/!d m-qyjrd u|k{k!qPR{plhAd -ml - h5pvuim-d"< =!h	Q�h�d s2zim-qyk#4 }



� %_F;%W��%��'���5���-&�#������ �"! # � l ���Ql
5HBEWC?ANYIUBELM9<;A�*�%7�|nWCBE=@=E?®IKLMtyLM=@LM�MBEq\FH?�?A;kI®5HVh�89HBE?Sm�t87:WkIKB@WP5�ijFH9H?SWU?At<WUVA;C?A9�IZ7eIKBEL:967o|:?AN{FH9
9HLMDG¨HWC?�D>BE9HB@D�7J=�5H?ONAWUL:BE;U?YDP?Y9�IK;A�y��=%?A;CIr5HVAD>LM9�IKWCV�q\FH?ONA?YICIK?O5HVY�89<B@IKB@LM9S?Y;CIr;K7:9H;r7:DG¨HB �
�MF���IUV���³¡?YWCwcX�,Y`�`��
	0³��:=@FH�
�:WC?}7:9\F�X , `M*�`M� ^ �8��? �GWU7:tHtHWCLnNZTH?YDP?Y9�I  ·7:F<IULMFHW�5H?~NY?A;�NAWCLMBE;C?h�
DP?Y9\IU;�;U?zD>?A;CFHWU?z7}|:?ANz=E?rWK7}°MLM9���5H?z=R7O¨�LMF<=E?r5H7:9H;�=E7:q\FH?A=@=E?r=E7ONZT87e[R9H?sq\FHB�IUIU?s=E?st<=R7:9 �P�
¤nB�=¢i£LM9Pw�7:B@I�IK?Y9H5HWC?zNA?sWU7o°:LM9u|M?YWU;<a�=E7OD>?A;CFHWU?s5<?s;UFHWkw�7:NA?r;UFHW�=E7O;CtHT"�AWC?z5H?A;¡5HBEWC?ANYIUBELM9<;�>C
t�LMF<W�=@?A;CqpF<?A=E=@?A;7� 
#"1>C $��� ��
#" >@EA $*IK?Y9H5·|M?AWC;naQ?YI�7JBE9H;CB�LM9�7<XH�MW��:NA?�m
=�ijVAq\F87JIUBELM9���� l �e� �#"��� 
�� 8

5�� �
�
# � 
#" >C $�� >C � � ���� � 8

5�� ���
# � 
#"8>@EA $�� >C � � 
#"8>@EA $ � � l��'� ���

³¡LMDPD>?�9HL:IUWU?§LM¨�µC?YI��8987:=\?Y;CI�tH=R7JIAXo;K7�|nWCBE=@=E? 5H?h|nWU7:B@I��YIUWU?§9\FH=E=@?:���sW�?Y=E=@?§9<?*=¢i£?Y;CI�t87:;A�J³¡?hIUIK?
|nWCBE=@=E?�q\FHB89H?�5HBE;Ct87:WU7J[EI tH7:;*?Y;CI*?A9>q\FH?A=@qpF<?v;CLMWCIU?v=E7z|pWCBE=E=@?�5H?�=R7rIULMt�L:=ELM�MB@?�5H?�=�ijLM¨�µC?hI�N:ij?A;CI
t�LMF<WUq\FHLMB�LM9�=�i£7:tHty?A=@=E?v=R7x
����������;�F%_F;%W��%��'��� & ��q\FH?~=¢i£LM9·9HLJIK? � 
��K�

&('*),+�-/.!)�� �z9·|ML:B@I�w�7:NYBE=E?YDP?Y9�I�q\FH? � 
�� "�-M: $�� � ->?hI � 
�� "^5I: $�� �<�
� O�, L5O!'-N/)iN�8

�kª´�! � 
"� "g9%$# )¥�� " 9%$$	
�kª«ª´� � 
�� "g9%$�?YIE�#"g9%$¡LM9�I�=R7GD>�AD>?zt87:WCB@IKV%	
�kª«ª«ª´� � 
 � � 9 � � � � 
 � "g9%$$	
�kª«¬�� � 
�� "g9%:A@B9 = $�� � 
&� " 9%: $ _ � 
�� " 9>=.$h�

p�q� rq�� ' w'¯'°2±�zSw'z �7w ��} ��«;z �"w�­�°��rw ��¯�±£²£²´w³°e«'­?«m² «�69±87W}`w
¯�LMFH;%WU?Y|:?A9HL:9H;(m�FH9�LM¨�µC?YI%IKWCBE5HB@DP?Y9H;UB@LM9H9H?Y=��2¤nFHtHtyLM;CLM9H;^q\FH?§=�ijLM9�7�FH9H?§NZT87J[R9<?�wx?YWUD>VA?

9HLMFHVY?�5HLM9�Iv=R7
|pWUBE=@=E?sIULMt�L:=ELM�MB@q\FH?s?A;kIs9HL:9S9\FH=E=@?:X8t87JWv?��<?YDPt<=E?~t�L:FHWvF<9S9H¥~FH5�5H?OIUWu�Y¶H?:X� 
 � "�-M: $P� � -<�)(zF<?A=E=@?u?A;kIQ=R7�5HB@;CIUWUBE¨<F<IKB@LM9�5H?·tHWCLM¨87:¨<BE=EB�IKV>5H?®=R7S|pWCBE=E=@?P5�i£FH9�9H¥~FH5"5H?
IKWu�h¶8?�* � I*NA?hIUIU?v5HB@;CIUWUBE¨<F<IKB@LM9Q5HVAty?A9H5p��?A=@=E?�5H?�=R7z|pWUB@=E=E?*IKLMtyLM=EL:�MBEq\FH?�*�¯�LMFH;§DPL:9\IUWULM9<;§q\FH?
=R7u|pWUBE=@=E?ODPLo°M?Y9H9H?>=ELMWC;Uq\FH?
=@?
9H¥~FH5 ?Y;CI~�<�nV>5HVAty?A9H5�5H?Q=R7u9H7JIKFHWC?Q5HF 9<¥�F<5 ?hI~;U?AD�¨H=E?
�YIKWC?Ot<WULpNZTH?~5H?~=R7�|pWUB@=E=E?vIKLMtyLM=EL:�MBEq\FH?J�+ N/)+U , $21

¯�LMFH;(WCVAF<IUBE=EB@;ULM9<;�9HLJIKWU?�7:=E�ML:WUB@IUTHD>?§5<?�NAWCLMBE;C;K7:9HNY?�5H?�tyLM=@°pD��AWC?A;A��C�LMF<W(NZT87:q\FH?�NZT87e[R9H?
LM9{N}7:=@NAFH=@?�=E7P|pWUBE=@=E?�?YIz=@?�I�°pt�?�5H?
9H¥~FH5�wxLMWCDPVO?A9�=R7>WU?Ywx?YWUDP7:9�Iz5H?G=E7�D>�AD>?Ow�7:¦YLM9�����?
I�°nty?�5H?�9H¥~FH5
?Y;CI�N}7J=ENAF<=EV�mst87JWCIKB@W^5HFQtyLM=@°p9H²:DP?*5H?�µ:LM9H?Y; qpF<?�=�ijLM9
LM¨<IUBE?A9�I ?Y9QtHWUL�µC?hIZ7:9�I
=R7
NZT87J[E9H?~;U?A=@LM9·FH9�tH=R7:9u|:?AWkIKBENA7:=��

bEDIq
4 2 - u|k!dWsomoqysgjvuik 4Yh6+Zh*s soh�jvk Wtqymojvqik3+Zh
4 ={h ` T-,ip ={z.,ymoh�qik>=aU qyjls q./ /�h*p ` prq mgh�pvqysgjvuik/ 
10 H
L3254!687 / 
�9;:



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

��?®t�L:=@°p9H²MD>?�5H?�µ:L:9H?A;Qty?AWUD>?YIG5H?®N}7:=@NAFH=@?AWG=E7�|pWUB@=E=E?>IKLMtyLM=@LM�MBEq\FH?PN}7:W�BE=¡5<BE;CIUBE9H�:FH?
F<9�9<¥�F<5 5H?u;UL:9�B@D�7J�M?P5H7:9H;G=@?uDPB@WULMB@WA� �s7J9H;G=E?Y;GN}7J;
FH;UFH?Y=E;YX^NA?Y=R7�?Y;CI
;CF &>;K7:9�I>t�L:FHW
NYLM9H987e[EIKWC?r=@?�|pWUB@=E=@?�IULMtyLM=ELM�:BEq\FH?:���r7:9H;�FH9<?sVYIUFH5H?sL�Eu7:tHt87:WU7J[EIUWK7:B@?A9�I§5H?A;¡9H¥~FH5H;�7}|M?YNsFH9
9<LMDG¨HWC?�D>BE9HB@D�7:=�5H?GNAWCLMBE;C?AD>?A9�IK;vVA=@?Y|MV0��� 8��>L:9�;U?YWK7:B�IsLM¨H=@BE�MV~5�ijF<IUBE=EB@;U?YW�F<9{BE9�|J7:WUBE7:9�I
t<=EFH;~NAL:DPtH=@BEq\FHVJX�t87JWz?h�n?AD>tH=E?Q=@?Gt�L:=@°p9H²MD>?
m®5H?AFp�{|J7:WUBE7:¨H=E?Y; 3¦�~�	3^� 4
X�t87:WUNY?QqpF<?>=@?
tyLM=�°n9<²MDP?¡5H?�µ:LM9H?Y;§WCBE;CqpF<?AWK7JB@I 5�ij�YIUWU?�=@?�DP�YDP?¡t�LMF<W 5H?AFn�
9H¥~FH5H; 5HB���VYWU?A9�IU;§q\FH?�9HL:FH; 9H?
tyLMFHWCWUB@LM9H;^tH7:;(5HB@;CIKB@9H�MFH?YWA�#�s7:9H;(IULMF<IU?A;(=@?A;(;CBEDGFH=E7JIKB@LM9H;©L�E
9HL:FH;(9HLMF<;(;ULMD>D>?A;(B@9\IUVAWC?A;U;CVA;
7JFn��9H¥~FH5H;AXyNA?Y=R7>9�i 7>t87:;vVYIKV�9HVYNA?A;C;K7:B@WU?GNA7:W�=E?�t�LM=�°p9H²MD>?A;�5H?
µ:L:9H?A;v5HBE;kIKBE9<�MFH?zIKLMF<;r=E?Y;
9<¥�F<5H;;µCF<;Uq\F�i£m>LM9 .A?~NAWCLMBE;C?AD>?A9�IK;��Z�
¯vL:FH;s7}|ML:9H;rIKWCBEV~=E?Y;rWCVA;UF<=@IZ7eIK;�5�i£F<9H?G;UB@DGFH=E7JIKB@LM9®9\FHDPVYWUB@qpF<?�5H?�,Ya<�la�a�aQNZT87J[R9<?A;s;U7:9H;

IU?A9H;CBELM9 � �	��

�
���M�<X�
�������� -:�M�v?YIzIUWUB@VG=E?Y;sNALM9n�8�MFHWU7JIKB@LM9H;z?A9{wxLM9<NYIKB@LM9{5H?
=@?AFHWs9<¥�F<5��
¯�LMFH;z7}|:LM9H;z?A9<;UFHB�IK?:X�7J�89�5�i 7:F<�MDP?Y9�IK?AWr=E?�9<LMDG¨HWC?�5H?GtyLMB@9\IU;AXyWU?Y�MWULMF<t�VO=E?A;�|J7:=E?YFHWU;v5H?A;
|pWCBE=E=@?A;*t�LMF<W¡=E?Y;�9H¥~FH5H;*IK?A=@;�q\FH? 9 �� 9 t�LMF<W¡9H?zNYLM9H;CIUB@IUFH?AW*qpF�i£FH9·;C?AFH=�?Y9H;U?YDG¨H=@?s�MW �JNA?
m�=R7�WU?Y=R7JIUBELM9 � 
 � " 9%$®� � � 
 � "g9%$�� C�LMFHW>NZT87:q\FH?S?A9H;C?ADG¨H=@?SLM9 7�NA7:=ENYFH=EV��,#��«|MLMB@WP=@?
tH7:WK7:�:WK7:tHT<?��<� �n�jNF���
� N�8M6 [*)tQR)+8

��?A;OWUVA;CFH=@IK7JIK;O;ULM9�I�tHWUVY;U?A9�IUVA;Q;UFHWO=R7·IZ7:¨H=@? *p� ,M�9�s9 NYLM9H;CIK7JIK?Pq\FH?u=R7�tHWUL:¨87:¨HB@=EB@IUV
5H?
wxL:WUDP7JIKB@LM9S5�ijFH9{9H¥~FH5{5<LM9H9HV
5HVYNAWCL:[EIs7o|:?ANQ;K7uNYLMD>tH=E?��<B�IKVJ��¤p?AFH=@;s=E?Y;sWUVY;UFH=�IZ7JIU;st�L:FHWs=E?Y;
9<¥�F<5H; -M:G?hI 5I:G;CLM9�IP;CBE�M9<B@�8NA7JIKB�wx;G5HF w�7JB@I
5H?·=E7�WU7:WU?hIKV·5H?Y;P7JF<IKWC?A;>9H¥~FH5H;A�§�©7�|J7:=E?YFHW
D>Lo°M?Y9H9H?�5H?~=R7G|pWUBE=@=E?v;U?AD�¨H=E?~�YIUWU?~tHWCLnNZTH?�5H?~=R7�|pWCBE=E=@?rIKL:t�LM=@LM�MB@qpF<?r5HF·I�°pt�?�5H?~9H¥~FH5�?YI
=E7S5HB@;CIKWCBE¨HFnIKBEL:9�5H?Y;�|J7:=E?YFHWU;G5<? � 
�7JF<IKLMF<W�5H?®NY?YIUIU?uD>L'°:?A9H9<?®?A;CI>7JtHtHWUL}�nBEDP7JIUB@|M?YDP?Y9�I
�M7:FH;U;CBE?Y9H9H?SNYLMD>DP?®LM9�=E?®|:LMB@I>�MW��:NA?�m�=R7�|J7:=E?YFHWQ5H?��,#'�6��9H?�5HB�.A7:BE9H?®5<?�9H¥~FH5<;�tH=@FH;
NYLMD>tH=E?��<?Y;�LM9�IvVhIKV~LM¨H;C?AWk|MVA;0���I:ZX�� � X(-I:A@9-I:ZXD-I:�@ -I:�X����YX@���@� �
J Q��\OP' [ []1>8�)y, T USQ/8�)A'���6�1

�s9·5HVY�89<B@I�=R7x
������������|�F%���� �+�|�e� � & ��NAL:DPD>?s=R7
5HB���VYWU?Y9HNA?.5H?~=R7G|pWUBE=@=E?r7o|:?AN�=R7�|pWUB@=E=@?
IULMtyLM=ELM�:BEq\FH?s5H?~;CLMWCIU?�q\FH? � 
�� � 
 � _ � 
! � ��� l��'� �2�
�s9�NZTH?YWUNZTH?Pmu?h�ntHWCBED>?AWs=@?A;r¶8F<NYIKFH7JIKB@LM9H;z5H? � 
�587:9H;z9<LM;ztHWUVY;U?Y9\IK7JIKB@LM9H;z5HF�NZT87JtHB@IUWU?
�
;CLMFH;�=R7�wxLMWCDP?z5�i£FH9<?�;CLMD>DP?

" � 
 =
# � � " " � 
 � $ = # _ " " � 
! $ = # � � 8`_%$ �'& �  � � � ��� l��'� $��
(�) k /{m-qtsojC<>={h @ 4!qyk!dRsou =Ysoh�d k{uVd(d j - ={prqtsojlu|k!d�@{d h�={pvd
<>={h�pC<>={hAd(k�* =34{d�V d =!m /{p =Pd jvhA={m-d - jlpvpvjlu|k!d ZRk D u|k|s

/!qid / =�l*sgmoh j 4Yh�kVsgj�132�dk`
+�qE=!dgh
4 D =!k{h5j�-
/�h*mdU h +Zsgjvuik 4Yh5p D qiplz|uimoj s(K - h,4{h�/!mgu�+Wh +]sojlu|k]V�<>={h5p�D uikxmoh / B*moh
+*qym
plh
/�uipGF k&H.- h
4Yh I|uik{hAd +�qyp +2={p 25h�d s jlk Wtqypvj 4Yh ZZ}�T�h�d +*uik 1!z ={m-qtsgjvuikPdRdguikVs2qypvuim-dRmgh*sgjvm 2�h�d 4YhAd dWs-qtsgjrd sgj < =!h�d�}



� %_F;%W��%��'���5���-&�#������ �"! # � l ���®l
������� *p� ,M±
	¡/Zgh½pº,a�_:axg�gha�_:a�ªEgha¢ª�¼A½8fZg�gh½p­{º�_�¬o­�ª«º«ºEf~3pfZg�`'6¡½"3egu¹8¸e½p­�3pfZg ¾Z¿<_��«`�fZg~3pf{ºE¸e`�

»:½0fh½p­
� ��
��v� �M��_:¬:fZ¾ 
����'-M� ��=R��_s¹y­K¸P1Z_M1Aª«º,ª«a /`3pf^]}¸e­�d>_:a�ª�¸e`�3�: ½n`�`'6¡½"3$3p¸e`8`�/¦3�/Z¾h­K¸��«a
_:¬:fZ¾GgA_�¾Z¸edr¹yºEf��Mª«a /2=���` ¾Z¸e`<gha�_:acf>¼A½0fQº�_�d�¸X�\fh`8`�f�3pf
º�_�¬o­�ª«º«ºEfQ`�: fZgha(¹yº,½\gQ`8½pº«ºEfufh`�»�/�

`�/h­U_:º Isd>_:ªEg·¼A½;: fhº«ºEf�fZgha¡¹y­Z¸o¾Z¿8fk3pf®º�_�¬e_:ºEfh½n­ 3pf®º�_�¬o­hª«º«ºEf�a�¸Z¹8¸eºE¸U»:ª�¼A½0f2= ��_ 3:ª � ¾h½nº,a /�3pf
ºu: /ha¢½73pf
a�ª�fh`8a�_:½G]Y_:ª«a�¼A½0f�ºEfZg
`'6¡½73eg�go¸e`8a�­C_:­ZfZg G d�¸eª«`<g03pf����n3pfZgP¾Z¿<_��«`�fZgQ¾Z¸e`<gha�­h½pª«a�fZg
go¸e`8a `�¸e½�/ZfZg OFI^ºEfZgvgha�_:a�ªEgha¢ª�¼A½8fZgrgo¸e`8a¡f��sfZ¾ha�½�/ZfZg�gh½p­s½n`Q¹8fha¢ª«a `�¸ed�1A­Kf�3pf@3p¸e`8`�/ZfZg�I�fh`Q¹<_:­�

a¢ª�¾h½pº,ª�fh­~ºEfZg�`'6¡½"3egS<�¾hª«`y¼
¾h­Z¸eªEgofhd�fh`8a«g2=

��°pt�?�5H?~9H¥~FH5 ¯�LMDG¨HWC?z5H?~9H¥~FH5H; � 
�� � � 
 � � " � 
 = # � � � 
 � = �,#
-I: �F8e§ � - � -�� -�� ��� � � -�� � -
5\: �45 � ���£��5 � 8�� 5 - ��� ���
§M: � � § � ��� ��- 8�� ��� ��� ��5
§P= � � § � -�� ��� ��� � � ��� §�§

L�E &��  ?A;CI�=E7GNALMWCWUVA=E7JIKB@LM9®;CIK7JIKB@;CIUBEq\FH?z5H?Y;vq\F87:9�IUB@IKVY; � 
 � ?YI � 
  �
& �  �������� � � 
  � 
�� � � � � 
  � � � 
�� �

� � " � 
  = # � � � 
  � = � � " � 
 � = # � � � 
 � � = � � � � l��'� �2�

�%7®NYLMWUWCVA=R7eIKBEL:9�N}7:=@NAFH=@VA?GtyLMFHWz=E7�IKL:IK7:=EB�IKVO5H?
=�ijVANZT87J9\IUBE=@=ELM9�5<?
�H�+a�a�auNZT87J[R9<?A;~5H? �M�®=EL:9n�
�MFH?AF<WU;�5H?rt�?YWU;UB@;CIK7:9HNA? 

�r� -M��?A;kI &��  � ��� �45 � ���PaO9H¥~FH5H;ª�h�/C�LMFHW*FH9·7:F<IUWU?vVANZT87:9�IUBE=E=@LM9
5H? ,Ya<�+a�a�a®NZT87J[R9<?A;~5H? 5��®=ELM9<�MFH?AF<WU;z5H?Qty?AWU;CBE;kIZ7:9HNY? 

�Q� §:�®LM9�7®FH9H?QNYLMWUWCVA=R7eIKBEL:9H;s5H?
& �  � ���£� ��� �J� a�9H¥~FH5H;ª�h�:³¡?*WCVA;CFH=@IK7JI^?Y;CI�;UFHWCtHWU?Y987:9�I(NA7:W%BE=�BE9<5HBEq\FH?�q\FH?¡=E7�|nWCBE=@=E? ;CIULnNZTH7:;k�
IKBEq\FH?¡?YI�=R7�|nWCBE=@=E?�IKLMtyLM=EL:�MBEq\FH?§;ULM9�I(w�7JBE¨H=@?AD>?A9�I(NYLMWUWCVA=EVY?A;YXM7:=@LMWU;�qpF�i£LM9>7:F<WK7:B�I(tHF
B@D�7:�:BE9H?YW
7:F�NALM9�IKWU7:BEWC?
=�ij?h�nBE;kIK?Y9HNA?
5�ijFH9H?
wxLMWkIK?
NYLMWUWCVA=R7eIKBEL:9�?A9�IKWC?
NA?Y;�5<?AFn��q\F87J9\IUB@IUVA;~BE;C;UFH?Y;�5�i£FH9
DP�YDP?�N}7:=@NAFH=y^h����?A;uWCVA;CFH=@IK7JIK;uq\FHBv;UFHB�|M?Y9\I·;CFHtHtyLM;U?YWULM9�I·q\FH?�NY?YICIK?{7:t<tHWUL}�nBEDP7JIKB@LM9 ?Y;CI
IKLMF�µCL:FHWU; |J7:=R7J¨H=E?JXM7}|M?YNvFH9<?vtHWCVANYBE;UB@LM9Q;UF &>;U7:9�IK?�t�LMF<W§q\FH?�=E7~NYLMWUWCVA=E7JIKB@LM9
9�ijBE9<¶8F<?�tH7:;�;UFHW
=E?A;�WCVA;UF<=@IZ7eIK;��K�
��LMWC;Uq\FH?G=E7PNAL:9<�8�MFHWU7JIKB@LM9�?Y;CIs�<�nVY?:X�NYLMD>DP?Ot87:Wr?��n?AD>tH=E?�7:F�NAL:FHWU;s5<?A;z?h�ntyVAWCBE?A9<NA?A;

5H?
DPB@NAWCLMD�7J9HBEtHF<=R7JIUBELM9�X � 
���?Y;CIs�<�nVY?
?YIzLM9{D>?A;CFHWU? � 
  ����?Y;sWUVY;UFH=�IZ7JIU;s5H?G=E7PIZ7:¨<=E? *p� ,
;U?AD�¨H=E?Y9\I�B@9H5HBEq\FH?YWzq\FH?Q=R7u5HB@;CIKWCBE¨HFnIKBEL:9�5H?Q=R7�|pWUB@=E=@?�;CIULnNZTH7:;CIUBEq\FH?Q?A;kIO�M7:FH;U;CBE?Y9H9H?:�2C%LMFHW
qpF<?z=E?A;*WUVY;UFH=�IZ7JIU;�5HF®NZT87:t<B@IKWC?r�
;CLMBE?Y9\I�7:tHtH=@BENA7:¨H=E?Y;¡7JFn�u?��nt�VYWUBE?Y9HNA?Y;AXHB@=yw�7JF<I�?Y9uIKLMF<IU?sWUB �
�MFH?AF<W^WU?hIKB@WU?AW � " � 
�� $ = �§m " � 
 = # � � " � 
�� $ = � ?A;kI(=R7�NAL:WUWU?YNYIUBELM9�IKLMtyLM=EL:�MBEq\FH?§7:Fn�~¶HFHNYIUF87JIKB@LM9H;
5H?¡=E7�|pWUB@=E=@?§Vh|MLpq\FHVA?�5H7:9H;?� �¡LMFHNZT<BR7JI�?YI(��V0.A7:WU5�X���a�aM���h�e¯�LMFH;^NA7:=ENYFH=EL:9H;©D�7:B@9�IK?A9H7:9�I�t<=EFH;
tHWUVYNABE;CVAD>?A9�I
NY?YIUIU?�NYLMWUWC?ANYIUBELM9 ?YIOVY|J7:=@FHLM9H;O;ULM9 B@DPtyLMWkIZ7:9HNY?
WU?Y=R7JIUB@|M?>587:9<;�=E?Y;OWCVA;CFH=@IK7JIK;
9pF<DPVYWUBEq\FH?Y;A�

bEDIq d soqysgjrdWsojC<>={h�4 = s\F /�h�4Yhek�* =34 @�mgh"!32Zs 2*h6/Pqym&prqaW mojlpvpvh5sgu0/Pu|plu|zij < =!h @!hAdWs	` sgh -
/#2�moqys!={moh k ={pvplhehZs
prqmW mgjvpvplh5d sgu +_K!qid sgj <>={h,+Zuimomoh�d /Pu|k34 `
4YhAd#! =3+Zs!=!qysgjvuik!dRs(K{h*m - jC<>={hAd*}

(%$ uysouik!d*<>={hSplu|mod"<>={h&p D u|k�+�qyp +2={pvh�+*hZs soh�+*uimom 2�pvqysgjvuik�={k!jC<>={h - h�kVs(d!={mRplhAd +*uik 1Pz ={m-qtsojlu|k!d_k{u = 2*hAdA@Vuik
u8R!dgh*m(Wih�={k{h64 2�+Zmouijrdgdoqyk3+*h'& 9)(�* H @,+.-0/2143�576 < /�u =!m -0/8143�9;: @ }



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

QSR�� � d`bP^`]@b�\kj bed ^r[¡Z�ZKjh^¡X)_�[EV X�[�� [¡b�[a�x_���] j
��?rNA7:=ENYFH=05H?r=E7ONAL:WUWU?YNYIUBELM9>IKLMtyLM=EL:�MBEq\FH?�NAL:9H;UB@;CIK?rm�N}7J=ENAF<=E?AW � " � 
�� $ = �e�n�©7�|pWUB@=E=E?�IULMt�Le�

=@LM�MB@qpF<?z?A;CI�5HVh�89HB@?�?Y9�;CLMD>D�7:9�I�;CFHW�=E?Y;�I�°pty?A;�5H?~9H¥~FH5 9 �
" " � 
 � $ = # ���

��� "g9%$ � 
 � "g9%$ = � ��� l��'� "2�
� ij?h�ntHWC?A;U;CBELM9>5H?�NY?YIUIU?�NALMWCWU?YNYIKB@LM9�w�7:B�I 7:t<t�?Y=87:F
N}7J=ENAF<=<5H? � "g9%$hX:tHWULM¨H7:¨HBE=@B@IUV§q\FH?�=E7rD>LM=EV��
NYFH=E?�wxLMWCDP?�=@?�9<¥�F<5K9 =@LMWU;Cq\FH?v;U7ONYLM9<wxLMWCD�7JIUBELM9G|:VAWCB@�8?�=�ijVAq\F87JIUBELM9Q5H?�IKWU7:9H;kwx?AWCI¦� � l &J� �e�ª�K�
¯�LMFH;�NAL:DPD>?A9H¦YLM9H; t87JW VYIKF<5HBE?YW§=E7stHWUL:¨87:¨HB@=EB@IUV � "g9%$(q\FHBH5HVYt�?Y9H5{_�¹y­�ª�¸e­�ª\5H?�=R7s=EL:9H�MFH?YFHW
5<?O=E7GDPLM=@VANYFH=E? � ��
���?YI�5H?~=E7�wxLMWUNY?�WCVA5HF<B@IK?
	 

�:�

prq��`qut '~¯�«r©�tr©'±£² ±£°�® �rw�
W«;¯D� tm°2±�«�z ��� }?z z�|�}E�
J 13. ,26_QIX 1 Q/[-N�QR)i,/'WO 1

�©7�q\FH?Y;CIKB@LM9 5HF�9HLMF87:�:?�7:=@V}7JIULMBEWC?Q?A;CI�FH9 ;CF�µC?YI�WUVANY?A9�I
5H?PWU?YNZTH?AWCNZTH?:� ��?Y;�tHWC?AD>BE?AWC;
IUWK7}|J7:Fn�u587:9H;�NY?z5HLMDP7:BE9<?vLM9�I�VhIKVzD>L:IKB�|MVY;¡t87:W¡=E?s9HL:F87:�M?s5<?s=�i ¤ �s¯ ?YI�?h��?YNYIKF<VA;�9\FHDPV��
WCBEq\FH?YDP?Y9\I�mu=¢i 7JBE5H?�5HF�t�L:=@°p9H²MD>?�5H?>³¡L:9\´¡7}°Ml ¤ =@?h�<7:9H5H?YW�����LM=@LM�MLp5H;)(\BEB©?hI~NALM=@=���X�, `M�J�)���
C FHB@;�¤nFHD>9H?AWC;s?YI�16T<B@IUIUBE9H�JIKLM9�LM9{?Y��?ANhIKFHV
FH9<?
VYIKF<5H?Q7:987:=�°\IKBEq\FH?O5H?
=R7>wxLMWUDP7JIKB@LM9�5H?A;
9<¥�F<5H;P;CFHW>WUVA;C?}7:F��§��=@;
LM9�I>NALM9HNY=EF�q\FH?�=E7{tHWULM¨H7:¨HBE=@B@IUV�q\F�i£7:FHNAF<9 9H¥~FH5�9H?·;ULMB�I
wxLMWUD>V
IU?A9H5H7:B@I�?h�ntyLM9H?Y9\IUBE?Y=E=E?YDP?Y9�I�|:?AWC; a·=ELMWC;Uq\FH?>=R7®=ELM9<�MFH?AF<W~IU?A9H5�|M?YWU;�=¢i£B@9<�89HB?� ¤nFHD>9H?YWU;�?YI16T<B@IUIUBE9H�JIKLM9�X�, `����M����³¡?Yt�?Y9H587:9�Iz=@?ONYLn?.&>NABE?Y9�Iz5H?�=¢i£?��nt�LM9<?A9�IKB@?A=E=@?~?A;CIvw�7:BE¨<=E?~NA?OqpF<B�w�7:B�I
q\F�ij?A9�tHWU7JIKB@q\FH?:X�t�LMF<Wr5H?Y;z=ELM9H�:FH?AFHWC; � ��
���¥ 8}�M�M�<X0=R7PtHWULM¨H7:¨HBE=@B@IUV�5<?�wxLMWUD>?AWvFH9{9H¥~FH5
?Y;CI�w�7:BE¨<=E?$���~WCLM;U¨y?AWC�HX���a�a�aM�h�
³¡?A;®WCVA;CFH=@IK7JIK;uL:9\IuVYIKV�7#&>9HVA;®t87JWu5H?A;�;UBED�FH=R7JIUBELM9<;P9\FHD>VAWCBEq\FH?A;�;UFH�M�:VAWK7J9\I·q\FH?{=E7

t<WULM¨87J¨HBE=@B@IKV�5H?swxLMWCD�7eIKBEL:9�5�ijFH9·9H¥~FH539 5<LM9H9HVz9H?z5<VAty?A9H5·t87:;�5<F�D>Lp5"�A=@? � �v?A�MFHNZT<B�?YI
�%;UF<WUFH;U7 (\B�X ,Y`�`M�P�*?A9�;U?�¨87:;U7:9�Iv;CFHW�FH9H?~tHWCLM¨87:¨HB@=EB�IKVr5<?�=E7GwxLMWUD>?

� "g9%$�� & "g9%$�� �� � " 9%$'
�������� �������! � � �� � " 9%$'
��"� � � � l��'�-���2�

��?Y;*NYLn?.&PNYBE?Y9\IU;¡m~7eµCF<;CIK?YW*tyLMFHW�NZT87JqpF<?v9H¥~FH5>;UL:9\I§9HL:DG¨HWU?YFn�r± & "g9%$�X � � "g9%$(?YI�# "g9%$��
³¡?Y;
NALp?0&>NAB@?A9�IK;�;ULM9�IGVY��7:=@?AD>?A9�I�5<B &>NAB@=E?A;OmSLM¨nIK?A9<BEW�N}7:WO=R7�t<WULM¨87J¨HBE=@B@IKV
5<?u9HLMF87J�M?�?Y;CI
IULMF�µCLMF<WU;�IKW��A;�w�7:BE¨<=E?:�Y��?A;©WUVY;UFH=�IZ7JIU;�;ULM9�I%;UL:F<|M?Y9\I�tHFH¨<=EBEVY;©7}|M?AN§5H?Y;%B@9�IK?AWk|J7:=E=@?A;�5H? NYLM9<�07J9HNA?
7J;U;U?/.O=E7:WU�:?A;A�
� N�8M6 [*)tQR)+8G. 65,�NPO!'��S6�1�8
¯vL:FH;�5HL:9H9HLM9H;OBENYB§=@?A;�WUVY;UFH=�IZ7JIU;�9\FHD>VAWUB@q\FH?A;OBE;U;CFH;�5<?�9HLM;OtHWUL:tHWU?Y;�;UB@DGFH=E7JIKB@LM9H;z9\Fn�

D>VAWCBEq\FH?Y;�7:B@9H;UB^qpF<?P=E7·5<VAty?A9H587J9HNA?�7o|:?AN>=R7uwxLMWCNA?Q5H?>NA?YICIK?>tHWUL:¨87:¨HB@=EB@IUV:� �z9�NAL:DPD>?A9HNY?
tH7:WsIKWU7:NA?YWz=R7�tHWCLM¨87:¨<BE=EB�IKVO5H?GwxLMWUDP7JIUBELM9�5�i£F<9�9<¥�F<5 ?Y9�wxL:9HNYIUBELM9�5<?>=E7�=EL:9H�MFH?YFHWs;UF<W�=E7



� �"���M&�� � � ������%��e�e�����e��%'# �F%_F;%W��%��'��� & � l ���®l

10
1

10
210

-4

10
-3

10
-2

L / lp

no

tous les no

autres no

euds

euds

taux de
euds

31

41

�8�H�7*n� *p±��*­K¸P1Z_M1Aª«º,ª«a /�3pfv`'6¡½73eg*¹8¸e½p­�3pfZg~¾Z¿<_��«`�fZg�gofhd
ª�����f��Mª�1AºEfZgz¸e½n¬:fh­�a�fZg�fh`~]}¸e`�¾ha�ª�¸e`�3pf
º�_SºE¸e`p»:½0fh½p­�= �©f>`'6¡½"3Y3pfQa�­�����f0-M:ufZghavºEfz¹yº,½�gs¹y­K¸P1Z_M1AºEf�I�ºEfQ`'6¡½73Y3pfG¿p½pª«a�5I:ufZghas_egZgof�	
]�­�/U¼A½8fh`8ay¹8¸e½p­�ºEfZg�ºE¸e`p»:½0fZgr¾Z¿<_��«`�fZg2=�B0_:`8a^¼A½0f�� ��
��¦¥ 8o�M��ºEfZgr_:½pa¢­KfZg�a^��¹8fZg¦3pf�`'6¡½73�go¸e`8a
­U_:­KfZg2=(�%fZgO¾U_:­�­�/Zgs­Kf�¹y­�/Zgofh`8a�fh`8a º�_z¹y­K¸P1Z_M1Aª«º,ª«a /~¼A½;: ½p`�`'6¡½"3Ggof(]}¸e­�d�f�I^ºu: ª«`�¾Zfh­ha�ª«a�½"3pfOfZgha§º�_
a�_:ª«º«ºEf�3:½ ¾U_:­�­ª/2=n��`�¬:¸eª«av¼A½8fQºEfZgQª«`�¾Zfh­�a�ª«a¢½73pfZg�go¸e`8a*»:­C_:`'3pfZg�Ir¾Zf�¹8fh`'3�_:`8a�½p`�fQºE¸eª*gofhd�1AºEf
gofk3�/�»�_o»pfh­ªI�­Kf�¹y­ª/Zgofh`8a /Zf~¹<_:­>º�_Y3:­K¸eª«acf·fh`"a¢ª«­Kfha«g 3�: /U¼A½<_:a�ª�¸e` ��


" � ��
�� $ = = ��_{ºE¸e`p»:½8fh½p­
ad�Z¹yª�¼A½0f03pf 8 �
��� ¹8¸e½p­�ºu: H . 
 ¾Z¸e­�­ZfZg�¹8¸e`'3C< � ��
��v�'- �J�+=
�8�MFHWC?$*n� *n���©7�t<WULM¨87J¨HBE=@B@IKV�7:F<�MDP?Y9�IK?G7}|:?AN
=R7>=ELM9<�MFH?AF<WAXyNALMD>DP?�LM9{;Yij°S7JIUIU?A9H5����©7PIKW��A;
�MWK7:9<5H?�DP7eµCLMWCB@IKV~5H?Y;r9H¥~FH5<;r;UL:9\Is5H?A;v9H¥~FH5H;r5<?OIKW��Y¶8?J� ��9H?G=@LMB�5�ijVANZTH?Y=E=E?O;U?YDG¨H=E?O7:;C;U?0.
¨HBE?Y9�|:VAWUB��8VA?zIK7:9�Ivq\FH? � ��
���¥ 8o�M�Gq\FHB©?A;kI

� "�9H¥~FH5 $ 
 � �

� � = � � � l��'� ���ª�

�©?�NYLn?.&PNYBE?Y9\I·5<?�t<WULMtyLMWCIUBELM9<987:=EB�IKV�?A;kI�5<?{=�ijLMWU5HWC?{5H? ���M� 	I= ��� 9 tyLM;U7:9�I � ��� ���:�<X
NA?A=E7�5HL:9H9H?uFH9<?�5HVYt�?Y9H587:9HNY?u?A9 wxLM9HNYIUBELM9�5H? �	� " � � 

� $hX©NAL:DPD>?�7eIUIK?Y9H5HF 5H7:9H;�=¢i£VYq\F87e�
IKBEL:9 � � l��'�-���2�>?YI·L�E =E?�NYLn?.&PNYBE?Y9\I � �·?A;kI·tHWULpNZTH?�5H?{=R7�|:7J=E?AF<WuN}7:=@NAFH=@VA?�tH7:W®5�i£7:F<IKWC?A;
VAq\FHBEty?A;�� �r?A�:FHNZTHB ?YI¦��;CFHWUFH;U7 (\B�X9,Y`�`M�
	��zWULM;C¨�?YWU�HX ��a�a�aM�����©7�=@LM9H�MF<?AFHWrI�°ptHB@q\FH?G5�i ¤ �s¯
F<IKB@=EBE;CVA?z587J9H;�=E?A;�?��nt�VYWUBE?Y9HNA?Y;v?Y;CIv5�ij?A9�|pBEWUL:9 � ��
����)-M�M��� � �}�



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

p�q��¦qª© �5tm² �W}h²C�rw³² t ��«;¯�¯�w ��°2±�«;z °e«'­?«m² «�69±87W}`w
³¡LMD>DP?�tHWC?A;Uq\FH?�IULMFH;PNA?A;�9H¥~FH5H;u;CLM9�I®5H?A;P9H¥~FH5H;u5<?SIKW��Y¶8?JX¡LM9 ?A;CIUBED>? � " � 
 � $ = �

=@LMWU;Cq\FH? �	��

��¥ 8o�M�G5�i 7:t<Wu�A;�=�ijVAq\F87eIKBEL:9~� � l��'� "2�
" " � 
 � $ = # � � - �� � 
���� = � � � l��'�-�)���

³¡?hIUIU?�?Y;CIUBEDP7JIKB@LM9 7{VYIUVu|MVYWUB@�HVA?·9\FHDPVYWUB@qpF<?AD>?A9�I
tyLMFHW � ��
��~¥K8}�M�<�;¤pLM9"5HLMDP7:BE9H?P5H?
|J7:=@BE5HB�IKVQ?A;kI
5HB'&PNYBE=@?�m�DP?Y;UFHWC?AWA�^��?A;GNYLMFHWU¨y?A;OIKWUL:F<|J7:¨H=E?Y;�587J9H;G=R7·=EB�IUIUVAWK7eIKFHWC?P;C?ADG¨H=@?A9�I
B@9H5HB@qpF<?AW�qpF<?O=E7QwxLMWCDGFH=@?�� � l��'�-���ª�¡?A;CI�|J7:=R7J¨H=E?rµCFH;Cq\F�i mP5H?A;�=ELM9<�MFH?AF<WU;��	��

�O5H?�=�ijLMWU5<WU?~5H?
, a�a�aY� �r?A�MF<NZTHB ?YI��%;UF<WUFH;U7 (\B�X�,Y`�`M���h���©7�wxLMWUD�FH=E?�NALMWCWUB@�MVA?O5H?A;s¶8F<NYIKFH7JIKB@LM9H;s5H?
=E7>|pWUB@=E=@?
;Yi£VYNAWCB@Iv7:tHtHWCL}�<B@D�7eIKB@|:?AD>?A9�I}�

" � 
 = # ��� �

��
� �� =� � �
�� � = � � l��'�-�#&2�

�s9 ;U? WC?A9H5 NYLMDPtnIK? q\FH? =E7 NALMWCWU?YNYIKB@LM9 WU?Y=R7JIUB@|:? � " � 
�� $ = � � " � 
 = # WU?A;kIK?"7:;C;U?/."w�7JBE¨H=@?
tyLMFHW � ��
�� ¥ 8o�M�<�^³¡?�;C?AWK7�=R7 .YLM9H?P5H?P|J7:=@BE5HB�IKV
5H?P=�ijVAq\F87JIUBELM9 � � l��'�-�#&2���&C�L:FHWGFH9H?P=ELM9p�
�:FH?AFHW � � 8o�M� 
��>NA?hIUIK?>5H?YWU9HB �AWU?QwxLMWCDGFH=E?
?Y;CIUBED>?
=R7®NALMWCWU?YNYIKB@LM9 m~,e*�� ?A9�|pBEWCLM9�X©NA?>q\FHB
?Y;CIvBED>t�L:WCIZ7J9\IA�

p�q��¦q�� �5«;¯�¯�w ��°2±�«�z °e«'­?«;² «�69±87W}`w w'z 
�«�z ��°2±�«�z �Kw³² t 
W«;¯ �7w
� 4 6�$R8%$ � 6 . 1 T USQ�� .51 $&1���[-,	��8

1/f

k  T fB

�H�H�e*n� �<±�.0/Z¾Z¸e½o¹<_o»pf¡fh`�1AºE¸P1hgK/hº�_egha¢ª�¼A½8fZgr3pf§a�_:ª«º«ºEf 8�� 	53�: ½n`�f�¾Z¿<_��«`�f(go¸e½�g�º�_ra�fh`<ghª�¸e`�

�����¡=
�v9<?(wxLMBE;�?Y9HNAL:WU?�9HLMFH;�5<?Y|ML:9H;©VYIK?Y9H5HWC?§=@?A;�WCVA;UF<=@IZ7eIK;©7:Fn�sNZT87J[E9H?A;�;CLMFH;�IK?Y9H;UB@LM9��}��LMWC;Uq\FH?

=¢i£L:9{7:tHtH=@BEq\FH?OFH9H?GwxLMWCNA? 	 ;CFHWs=E7�DPL:=EVANYFH=E?�5�i ¤ �s¯�X�FH9H?�9HLMF<|:?A=E=@?G=EL:9H�MFH?YFHWrNA7:WK7:NhIKVYWUBE;c�
IUBEq\FH?�8�� 	PB@9\IU?AWk|nB@?A9�I}�#� =E=@?*NYLMWUWC?A;UtyLM9H5Gmr=R7�IZ7:B@=E=E? 5�i£FH9 �G¨H=@LM¨  �XeN:ij?A;CIclnm'lp5<BEWU?§=�ij?h�pIU?A9H;CBELM9
D>Lo°M?Y9H9H?`��5HVh�89HBE?�t87JW�=�ijVAq\F87JIUBELM9���� l &J� �ª�u��5�ijFH9H?�tyLMWCIUBELM9z5H?�=E7�NZTH7J[R9H? q\FH?§=�ijLM9zty?AF<I%NYLM9H;UB �
5<VAWU?YWvNYLMD>DP?~FH9H?�NZT87J[E9H?~BE9H5<VAty?A9H587J9\IU?:��³¡LM9H;CBE5HVYWULM9<;vFH9<?�IU?A=E=@?zNZT87J[E9H?O5<?�=@LM9H�MF<?AFHW!���
�©7Q=ELM9<�MFH?AF<W 
��������O5<?�NZTH7J[R9H?zNYLM9�IK?Y9pF<?�587:9<;�F<9�¨H=@LM¨®?A;kI}X05�i£7:tHW��A;�=�ijVAq\F87JIUBELM9���� l &J� � $��


�������� � � � �� 8
� 	 = 
�� � � � l��'�-�A$��



� �"���M&�� � � ������%��e�e�����e��%'# �F%_F;%W��%��'��� & � l �W��l

��=^°{7u?Y9\|pB@WULM9���� ����� ����� �� � 	 = 
�� � ¨H=@LM¨H;A� ¤ �89{5<?
;K7JIUBE;Cw�7JBEWU?O=E?Y;sNALM9<5HB@IUBELM9H;v5H?A;zWCVA;CFH=@IK7JIK;
9pF<DPVYWUBEq\FH?Y;(5H?*=R7��8�MFHWC??*n� *nXeLM9�;CFHtHtyLM;U?�q\FH?¡=R7�NALM9H5<B@IKB@LM9 
�������� ��
������ ���=8o�M���n?Y;CI�|MVAWCB@�8VY?:X
NA?¡q\FHBp5HLM9<9H? 	 

� �6���£� �n�e�©7�tHWULM¨H7:¨HBE=@B@IUV qpF�i£FH9�9H¥~FH5�;C?*wxLMWCDP?�587:9<;�FH9�¨H=ELM¨�?A;kI^5�i 7:t<Wu�A;
=�ijVAq\F87JIUBELM9�� � lF�e� ���ª�

� ������� � � 
 � ������ � 
��"� = � � 8
� � � " 	�
�� $ = � = � 8

5 � =� " 	�
�� $ 	�# � � l��'� � ���

?YIv=R7GtHWCLM¨87:¨HB@=EB�IKVsq\F�ijBE=�°·7JB@I	��¨H=EL:¨H;�9HLMFHVY;v?Y;CI ��
 �
� 
 +���� ��� � 
� ����� "�8 � � �������3$ +���� ���.	 
 � �z9?A9�5HVA5HF<B@I�q\FH?~=E?z9HLMD�¨HWU?~D>L'°:?A9�5H?~¨H=EL:¨H;�9HLMFHVY;�|J7:FnI

� �*���
+���� ����

�� �

� ��
 ��� � ����� � �������s� 8
� � =� " 	�
�� $ 	I= �
�� � � � l��'� �u�2�

�z9
?Y;CIUBED>?¡=R7vNALMWCWU?ANhIKB@LM9�IKL:t�LM=@LM�MB@qpF<?*?Y9Gw�7:BE;U7:9�I(=�ijT�°pt�L:IUT"�A;C?�q\FH?�=R7��MWK7:9<5H?�DP7eµCLMWUB�IKV§5H?A;
9H¥~FH5H;�wxLMWUD>VA;¡;ULM9�I�5H?Y;�IUWu�h¶8?A;�?YI�q\FH?z=@?A;�IUWu�Y¶H?A;���7:F<NZTH?A;�?YI�5<WULMB�IK;�;CLM9�I�VAq\FHBEt<WULM¨87J¨H=E?Y;A�
³¡?YIUIU?zNALMWCWU?YNYIKB@LM9®?A;kI�tHWCLMt�L:WCIKB@LM9H9H?Y=E=@?rm�=E7�=EL:9H�MFH?YFHWAXn?YI�WC?AtHWCVA;U?Y9�IK?~5HLM9HNrFH9H?zNAL:WUWU?YNYIUBELM9
WU?A=E7JIKB�|M?~7:Fp�®¶8FHNhIKF87JIUBELM9<;�NA7:=ENYFH=EVY?A;�587J9H;�=E?zNZT87:t<B@IKWC?~�H�

� " � 
 � $ = �
" � 
 = # � �

� � � =� "�	�
�� $ 	I= � ��� ��5�� 8o� 	�# "�	�
�� $ 	I= � � l��'� �'$��
C�LMFHW^FH9H?�NZT87e[R9H?�;CLMFHD>BE;C?�mrFH9<?¡wxLMWUNY?¡5H?����S8  �� =R7vNYLMWUWC?ANhIKBEL:9GWU?Y=R7JIUB@|M?*5HLM9H9<VA?�t87JW^9HL:IUWU?
N}7:=@NAFH=©?A;kIr5<?����£�M§��u�0��?A;rWCVA;CFH=@IK7JIK;�5HF�NZT87:tHB�IKWU?~�>587:9H;�IKL:F<Ir=@?z5HLMDP7:BE9<?z?h�nt�VYWUB@DP?Y9\IK7:=
9H?~t87:;�DPLp5HB��8VA;Y�
� ),+ ��!�"$#�) C�LMF<W�NA?s5<?AWU9<BE?AW*WUVY;UFH=�IZ7JIAXnLM9u7�9HVA�:=EBE�:Vv=E7OtyLM;U;CBE¨HB@=EB@IUV�q\FH?s=R7�NZT87J[E9H?s5H?

¨H=ELM¨®w�7:;C;U?�FH9·9H¥~FH5 ��FH9 �G;UFHty?AWC9H¥~FH5� "��X8q\FHB�?A;kI�IUWu�Y;�w�7JBE¨H=@?:�
� N�8I6 [*)tQR)A8 . 6(,�NPO!''��6�1�8

��LMWC;Uq\FH?¡=E7�wxLMWCNA?¡7:tHtH=@BEq\FHVA?*mv=E7vD>LM=EVYNAFH=@?�5�i ¤ �s¯ ?Y;CI(IUWu�Y;^�MWU7:9H5H?JXJ?hI(q\FH?�=E7�D>LM=EVYNAFH=@?
?A;CIrIKWu�Y;rVhIKBEWCVA?JXyB@=©9�ij°�7�tH7:;v5<?�9H¥~FH5����s9�VYIUFH5HB@?�DP7:BE9�IK?Y987:9�I�=R7>tHWULMtyLMWkIKBEL:9�5H?O9H¥~FH5H;
?A9 wxLM9<NYIKB@LM9 5<?S=R7{wxLMWCNA?:�K�s9 =¢i 7{IKWU7:NAVY?StyLMFHW�F<9 ?A9<;U?AD�¨H=E?�5H?StH=@FH;UB@?AFHWC;PVYNZT87:9�IKB@=E=@LM9H;
5H? 8o�M� � �M�M�QNZT87J[E9H?A;s5<?�T\FHB@Ir=ELM9<�MFH?AF<WU;r5<?�ty?AWU;CBE;kIZ7:9HNY?
7}|M?YN 
��O�^-M�<�y� i£7:=E=@FHWU?��MVA9<VAWK7J=E?
5H?v=E7zNALMFHWC¨�?�?A;kI§;U?AD�¨H=R7:¨<=E?�mzNA?A=@=E?�5H?�=R7s¶8F<NYIKFH7JIKB@LM9P5<?v=E7z|pWCBE=E=@?�?A9QwxLM9HNhIKB@LM9P5<?�=E7swxLMWUNY?:�
�z9�WU?ADP7:WCqpF<?Pq\FH?P=R7·NALMFHWC¨�?P;U?PNALMD>t�L:WCIK?>NAL:DPD>?

���! 
" � � 	�
�� $��©��NAB§=R7·=ELM9H�:FH?AFHW�5H?P=R7

NZT87J[R9<?s?A;kI�IKWCLMtuNAL:FHWCIU?st�L:FHW�tyLMF<|ML:BEW§NALMD>t87:WC?AW¡NY?sWUVY;UFH=�IZ7JI�7}|M?ANz=¢i£VYq\F87JIKB@LM9���� l��e� � $��K�H�©7
5H?A;CNAWUB@t<IKB@LM9·?A9�IK?AWCDP?z5<?�¨<=ELM¨H;�9�i£?Y;CI�|:7J=R7:¨H=@?rq\FH?�=ELMWC;Uq\FH? 	�
�� �6��� §Q?Y9�|nB@WULM9��
��=09�i °u7�tHWU?Y;Uq\FH?st<=EFH;§5H?r9<¥�F<5H;¡tyLMFHW§5H?A;*wxLMWUNY?A;¡5<?r=�ijLMWC5HWU?�5H? 	�
�� � 8:XpNJi£?Y;CIclnm'lp5HB@WU?

qpF<?z587:9H;�=@?v5<LMD�7JBE9H?�5H?A;�wxL:WUNA?Y;�?h�ntyVAWCBED>?A9�IZ7:=@?A;*=R7ONYLMWUWC?ANhIKBEL:9�� � l��'� � ����?Y;CI�IUWu�Y;¡w�7:BE¨<=E?�?YI
qpF<?�=E?Y;vWCVA;CFH=@IK7JIK;�5HF�NZT87JtHB@IUWU?��P;CLM9�IsNAL:WUWU?YNYIU;smPF<9H?�IUWu�Y;r¨yLM9H9H?�tHWUVYNAB@;UBEL:9�X8DP�YDP?�tyLMFHW
=E?A;�NZT87e[R9H?Y;�NYLMFHWkIK?A;Y�



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

10
-1

10
0

10
1

0

2×10
-4

4×10
-4

6×10
-4

f lp

 p
(n

oe
ud

)

�H�H�W*n� �p± �¡­K¸P1Z_M1Aª«º,ª«a /S3pf�¹y­ª/Zgofh`�¾ZfS3�: ½p`{`'6¡½"3�fh`G]}¸e`�¾ha�ª�¸e`~3pf�º�_v]}¸e­K¾Zf�¹8¸e½n­S3pfZg
¾Z¿<_��«`�fZg
3pf ��ºE¸e`p»:½0fh½p­KgS3pf�¹8fh­KghªEgha�_:`�¾ZfO_:¬:fZ¾ 
����7-M�+= " ¿<_�¼A½0f�¹8¸eª«`8a¡_�/ha /
¾U_:ºE¾h½nºA/O_:¬:fZ¾ 8o�M� � �:�M�
¾Z¿<_��«`�fZg2= ��: ª«`�¾Zfh­�a�ª«a¢½73pfzgh½p­
¾Z¿<_�¼A½8f�¬e_:ºEfh½p­�fZgha*a�­��Zgz»:­C_:`'3pf2= ��`�¾Z¸e`<gha�_:a�f
¾Zf�¹8fh`'3�_:`8a�½n`�f
_:º«º,½p­Kfs»�/h`�/h­U_:ºEf¡¹y­Z¸o¾Z¿8f�3pf�º�_�¾Z¸e½n­�1hfx3pf �*½0¾ha�½H_:a�ª�¸e`�3pf�º�_�¬o­�ª«º«ºEf
fh`G]}¸e`�¾ha¢ª�¸e`�3pf�º�_v]}¸e­K¾ZfG 4�»:½p­Kf N'= J��2OP= ��_ ¾Z¸e½p­21hf�fh`�¹8¸eª«`8a�ª«º«ºA/�fZgha




� �  
" � ��	�
�� $2=��}¾hªrº�_�3pfZgo¾h­hª ¹ya�ª�¸e` fh` 1AºE¸P1hg

`�: fZgha§¬e_:º�_M1AºEfO¼A½8f�¹8¸e½n­�	 
�� � ��� §�fh`8¬oª«­K¸e`'=
QSR�Q �¬[EV�^ib7]@l�_�[`V

¯vL:FH;
7}|MLM9<;
VYIKF<5HBEVP=�ijBE9<¶8F<?A9HNY?u5H?u=E7�wxLMWCD�7JIUBELM9�5H?u9<¥�F<5H;
;UFHW�=E?A;�¶8FHNhIKF87JIUBELM9<;G5H?
=E7 |pWUB@=E=E?·?hIuD>LM9�IKWUV�q\FH?{=E?Y;P¶8FHNhIKF87eIKBEL:9H;�NA7:=ENYFH=EVY?A;u7JF NZT87:tHB�IKWC?�� ;UL:9\I�=R7�;CLMD>DP?�5H?
5<?AFn��IK?AWCDP?Y;�±^=@?A;�¶8FHNYIUF87JIUBELM9H;O;CIULnNZT87J;CIKB@q\FH?A;
?hIG=E?Y;�¶8FHNhIKF87eIKBEL:9H;OIULMt�L:=ELM�MB@q\FH?A;Y�i¤p?AFH=@?A;
=@?A;(¶8F<NYIKFH7JIKB@LM9H;(;kIKLpNZT87:;CIUBEq\FH?Y; ?h�nBE;kIK?A9�I§587:9<; =E?A;^?h�nt�VYWUB@?A9HNY?A;AX�NA7:W(=@?�;U?YNYIK?YFHW(IKL:t�LM=@LM�MB@qpF<?
?Y;CI �<�nVJ��� i£VhIKFH5H?¡5H?A;(¶8F<NYIKFH7JIKB@LM9H;^IULMt�L:=ELM�MB@q\FH?A;%WU?Y;CIK?�F<9
;UF�µC?hI LMF<|:?AWCIAXM5HLM9�I =E7rtyLMFHWU;CFHB@IU?
9<VANA?Y;U;CB@IK?YWK7�FH9H?QDP?YBE=@=E?AF<WU?�NYLMD>tHWUVYTH?A9H;CBELM9�5H?Q=R7ut<WULM¨87J¨HBE=@B@IKVO5H?
wxLMWUDP7JIUBELM9�5�i£FH9�9H¥~FH5
5<LM9H9HVJ�<³¡?hIUIU?vNYLMWUWC?ANYIUBELM9>?A;kI�w�7:BE¨H=@?�?YI*9H?�WU?YDP?hI§t87:;�?A9PN}7:FH;C?v=@?A; WCVA;UF<=@IZ7eIK;�5HF�NZTH7:tHB@IUWU?��
tyLMFHW¡5H?A;¡wxL:WUNA?Y;�7:;C;U?0.r�MWK7:9<5H?A;Y�+�s9®;Ai£7JIUIU?A9H5®NY?Aty?A9H5H7:9�I�m�NA?sq\FH?r=R7OWCVAtyLM9H;C?sDPVYN}7:9<BEq\FH?
5�i£FH9<?ONZT87e[R9H?~9HLMF<VA?~5HB@�W�AWC?z;U?Y=ELM9�=E?sI�°pty?�5<?�9<¥�F<5�wxLMWCDPVJ�
¯vL:FH;�7}|ML:9H;�VA�M7:=E?YDP?Y9\I¡DPL:9\IUWUV�q\FH?s=R7�tHWUL:¨87:¨HB@=EB@IUV�5H?rwxLMWCD�7eIKBEL:9>5�i£FH9®9<¥�F<5u5HVANYWUL:[@I

?��nt�LM9<?A9�IKB@?A=E=@?AD>?A9�I�7}|:?ANs=E7�wxLMWCNA?rtyLMFHW*5H?A;¡NZT87J[R9<?A;�NYLMFHWCIU?A;YX<?YI¡?A9u=@LMB05H?stHF<BE;U;U7:9HNY?st�L:FHW
5<?A;�NZT87J[R9<?A;�=ELM9H�:FH?A;YX8NA?�qpF<B�DPB@9HBED>BE;C?r?A9<NALMWC?O=¢i£B@9<¶8FH?Y9HNA?~5HV µUmQw�7:B@¨H=E?r5H?A;�9H¥~FH5H;�;UFHW�=E?Y;
¶HFHNYIUF87JIKB@LM9H;�5H?�=E7u|nWCBE=@=E?:����=§WC?A;kIK?�¨y?}7JFHNALMF<t 5H?>qpF<?A;CIUBELM9<;Gm®IKWK7JB@IK?YW~;UFHW�=E?>9HLMF87J�M?Q5H?A;
tyLM=�°nD��AWC?A;Y����ijVA9<?AWU�:BE?®5H?·NAL:FHWU¨HF<WU?·?A;kIP5<VYIK?YWUD>BE987J9\IU?®587:9H;QNY?YIUIU?·VYIKF<5H?���3��:Wk°MX , `:�M�M���
��?Y;�IUWK7}|J7:Fn�G5H?v��BE=@9HLMW^;CFHW�=�ij?ADG¨yLM¨HB@987:�M?¦���GNAWCLnL (:?A5<9H?A;C;  +��;C?ADG¨<=E?A9�I§;U?�WU7:tHtHWCLnNZT<?AW�5H?
9<L:IKWC?>NYLM9HNY?At<IO5H?>;U?A�:DP?Y9\I�WC?YIKL:FHWU9HV�����BE=E9<LMWAX9,Y`:� `M����¯vLJIKWU?>7:t<tHWULpNZTH?>7}|M?AN>NAL:9\IUWK7:B@9�IK?
tyLMFHWCWK7:B�I�;U?�WUVh|MVY=E?AW�wxWCFHNYIUFH?AFH;C?OtyLMFHW�=E7GNALMD>tHWUVYTH?A9<;UBEL:9�5<?A;�DPVYN}7:9HB@;UD>?A;�5HF�9HLMFH7:�M?:�


