
���������	��

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

���-�!�����.���/
102��$+���

3'46587:9<;=9�;?>@>BA
C"DFEHGID.JLKNMPOIQIR�STOIRHELUVEHWIELD/XZY[J�\6D]M_^ D.RHD�MPJH`aGcbed�fhg�f6ijYPk1l[mnbeo]p[mrq�s�i�t�D.k6D.KTb6t�GID/C"D.ELGID.JLKuMvOIQIR

w!xByaz.{a|[}Pz�~����������������.�e�T���T���a���[�H���F�I�h�[�����T�L���I�I�/�.�6�P�T�r�H�]�/�������]�6�h�[�T�L�T�6�.�@���.���a���h�!���r�[�h�N�.�H�������T���H�����h���a�*�[�r�����������.�]�L�T�6���*�[�/�����
���.�����a���6�]�����F�1�h�����6�]�����F�'�a�P�.�H�v�h�����T���a �¡6�F�h���.���h�6�£¢_¤.¥P¤P¤P¦Z§,¨T©�ª�«�¬�­L�e�T�.�h�6�����.�6���u�F�����[���"�a���6�]�����F�®�a�.���I���a�F���T���T�6���T�a���[�_�/�a�.�6�
�F�	�/�H�a�L�[�H�������/���F�[�r�h���r "¯P�F�h�������F�����N�.���/�H�����T�a�1�[�����F�h�+�°�����+���[�I�L�H�L�T�������a�.�������[�/���.�h�������6�]���a�T���������'�h�[�T�L�T���F�	���.���a�j���a�'�N�P�L���T�a�
�T������±P�a���h���"�����h�6�1���H�.²T�a���T�F�H���B�h�T�H�����I�a�a�����]�_�F�'�����/���P�a�������.�³�����L�H���L���L�H���_��� �h�[���H�P�P���a�a�I _´��������/�N�P�L�����h�6�_�����]�a�a�]���6�.�r�������[�
���"�r�h�������r���.�H�F�'���@�I���r�������P�����.µI�L�H�j�*���a�¶���F�[���T�·�[�_���[���¶�£¸ ����±��h���_���'���v���T�T�.�6�a�]¹º�@�F���.�6�!�a�L�H�T�F�h�+���H�H�����I�a�H���F�c�H�F���6�]���6�a�@�/�.�
�I�j���a�a�]���[�h�����6�a�I '~��6�'���P�a�������.���F�@���������T���H�]�a���h���/���H�F²»�a�a�T�F�H�"�������V�H�����T�F�I�V�[�6�a�����.�_�.�B�������<�H�a���6�H�6�a���F�e���������F���P�¶�[�H���/�]���������.���� 
¯P�F�h�������F�����a±����T���N�.��¤P¼6½°�<�H�a���6�H�6�a�!�F�c���������.�������L���_�F�������P�������/���I���L�h�6�����6�]�����F�e�����T�T�L�T���a�B¸ �L�����H�6�/�P�[�a�a¹��6�r�H���F�.�h�N 

o



¾[¿�ÀIÁIÂ�Ã"Ä�ÅBÀIÆHÂ'¿
STE"UVR"M
ÇjD.KVKºÈTÉ�OnYPÇ�O_XZD]MvEHWIJLD!YvX'ÊIKNMPOID/UVO6EHD.JLO@MPK�ÇËM�ÌrD.R]b

ÊIJLY[Ê@MvÍ�MPELUVOIÍ/EHGIJLY[WIÍrG�M"WnOIUºXZY[JLÎ�KVÏrÈ»RLEHJ�MvEHUºÐ@D.Q,Ñ@WIUVQcbrEHG@MvE
EHGnD.ÏÒJHD.EaMPUVOÓELGID.UVJ�MPOnÍ[KVD_Ç�UVEHGÓJLD.RHÊBD.`.E�EHY³EHGID�GIY[JLUVÔ.Y[O6È
E�MvKjWnÊ@YrOÓJHDÕÑ@D.`.ELU<YrO�XZJHYrÎÖM:RHKVYrÊIUVOIÍ1×@YrEHEHYrÎÙØZÚ�ÛIÜVÝNÝVÜ Þ@ßaà
o]mrp[prá.fãânY[J+M�Ç�M�Ì[D£DFO�ELD.JHUVOIÍäMÒRHWn×@`.JLUVEHUV`]MPKVKVÏ�RLK<YrÊIUVOIÍ
Ç�D.QIÍ[D1ØNGBM�Ì�UVOIÍ1M_RLK<YrÊ@D�Ç�GIUV`aG®UVR�K<DFRHR�ELG@MPO£ELG@MPE/YvXjEHGID
D.OIDFJHÍ[Ï*Ñ@WIk/ÌrD.`.EHYrJ�á�ELGID�JHDaÑ@DF`.EHUVOIÍ�Ç�M�Ì[Drb]×BY[WnOI`.UVOIÍ/×@MP`aÉ
MPOnQåXZY[JLEHGä×@DFETÇjD.DFO?×@YrEHEHYrÎÙMPOIQæRHWIJ¶X»MP`.Drb/ÊIJHYrÊ@MPÍ6MPEHDFR
UVO6EHY³EHGID1Ç�D.QIÍ[DrbjRLD.D®â�UVÍ[WIJLD®orfÓç�Ê@YrO8D�MP`aGåJHDaÑ@DF`.EHUVY[O
XZJLY[Î#EHGID�×@YrEHELY[ÎèEHGnD!MPÎ�ÊIKVU<ELWIQID�MPOnQ£ÇËM�ÌrD.O6WIÎ_×BD.J�UVO6È
`.JLD]MPRLD�MPOIQ£Ç�UVKVKeD.ÌrD.O6EHW@MvK<KVÏ1×BD.`.Y[Î�D�RHY�KNMPJHÍrD/EHG@MvE"EHGnD.Ï
Ç�UVKVK�Í[UVÌ[D£JLUVRHD£ELYÓOIYrOIKVU<OnD]MPJ1MPOIQ�éÒYrJ�Ì6UVRH`.YrWIR�DÕêëD.`FEHR]f
t�GIUVRcUVÎ�ÊIKVU<DFRIEHG@MvEcELGID'D.OIDFJHÍ[Ï6b�Ç�GIUV`aG�EHGID�U<On`.Y[Î�U<OnÍ'ÇËM�ÌrD
Ð@D.KVQÒ`]MvJHJLU<DFR]b�Ç�UVKVK	×BD_QID.ÊBY[RLUVEHD.Q�EHGID.JLD+MvOIQ®Ç�UVKVK�KVY�`�MPKVKVÏ
`.YrO�ELJHUV×IWIELD£EHYÒÎ�UVk�UVOIÍÒØrì�í6î6ß.ï�Ûðàño�m[òróIb"o�m[òrm[á.fåS�X/EHGID
×@MvRHUVOcb�GIYPÇ�D.Ì[D.J�bPG@MvR	M�RHWnÊ@D.JL`.JHUVELU<`�MPKIRLU<QnDaÈ»Ç�MPKVKTb.UVOI`FY[Î�UVOIÍ
UVO6EHD.JLO@MPKIÇ�M�Ì[DFR'Ç�UVK<K6×BD"JLDaÑ@D.`.ELD.Q1×@MP`aÉ�UVO6EHY/ELGID"QIDFD.Ê6ÈTRHD]M
JHDFÍ[UVY[Ocf/STE�RHD.DFÎ�R/KVD.Í[UVEHUVÎ1MPEHD�EHY1Ç�Y[OIQIDFJ�Ç�GBMPE"GBMPÊIÊBD.OIR
UºXjEHGnD+Ø�ô[õ/á�×@MPRLU<O³`.YrOIRHUVRHELR/YPX�ETÇjY�Y[ÊIÊBY[RLU<OnÍ�RHWnÊ@D.JL`.JHUVE¶È
UV`]MPK�RHUVQIDaÈTÇËMvKVK<R�f�ijD.`�MPWIRLD[b'UVO³EHG@MvE�`�MPRHDrb�OID.UVEHGIDFJ�YPX�EHGID
ETÇ�Y�`FY[JHOnD.JjJLD.Í[UVYrOIR'Ç�UVKVK@ö�MvEHEHJaMP`.E�÷[ELGID�UVOI`.YrÎ�UVOIÍ�UVO6EHD.JLO@MPK
Ç�M�Ì[D[bPYrOID�Î�UVÍ[G6EcMPO6ELU<`FU<ÊBMPEHD�EHGBMPE�EHGID�UVO6EHDFJHO@MvKIÇËM�ÌrD'Ç�UVKVK
×BD�D.OIÍ6MPÍ[DFQ+UVO�RHY[Î�D/`.Y[Î�ÊIKVD.k!ÊnJHY6`.D.RLR�YvX'`.JHUVRHR¶È»`FJHY[RLRHUVOIÍ
YPX�EHGID/×@MvRHUVOcf�ø�GBMPE�D.kIMP`.ELK<Ï�UVEHR�J�M�Ï_ÊBMPEHG1Ç�UVKVK@×BD[bnGIYPÇ�È
D.ÌrD.J]bnU<R�OnY[E�UVÎ�Î�D.QIUNM�EHD.KVÏ�Yr×6Ì�UVYrWIR]f
ø�GIDFO_Y[OID�KVY6Y[É6R�XZY[J'M�RHEaMPELU<YrO@MPJLÏ!UVO6EHDFJHO@MvKIÇËM�ÌrDjÊBMPETÈ

EHDFJHO�YvX	M�ÊBMPJHELUV`.WIKNMPJ�X�JHD.ù6WID.On`.Ï�UVO�MPO_DFOI`.KVY[RLD.Q1×@MPRLU<O_UVELR
RHELJHD]MvÎ_XZWnOI`.EHUVYrOÒU<R�QID.ELD.JHÎ�UVOID.QÒ×6ÏÓM1G6Ï6Ê@D.JL×@YrKVU<`�D.ù6W@M�È
EHUVYrO�UVO�RLÊ@MPELUNMPK[`FY�YrJHQIUVO@MvEHD.R�ELG@MPE�Ì[MPOIUVRHGnD.R	MvEeEHGID�×@YrWIOIQ6È

MPJLÏ�fûú'írßHÛIü�ý[î6þZÿ��rÜVß.ÜNî����1ýPÝ�� ØHo]mró[mrá£MPOIQ��
	í6îIîIÜ ï�Û
ØHo�m[m��[áBD]Mv`�G/QIDFÌ[D.KVY[ÊBD.Q�O6WIÎ�D.JHUV`]MvK[MPKVÍ[YrJHUVEHGnÎ�RIELG@MPEe`.YrÎ_È
ÊIWIELDjELGID�RHELJHWI`FEHWIJLD"YPXBEHGID.RLD�Ê@MPELEHD.JLOIR]f�t�GnDjJLD.RHWIKVELR'RHD.DFÎ
EHY:×@D_Ê@MvJHELK<Ï³MPE�Ì[MvJHUNMPOI`FD!Ç�UVEHGÓMvO@MPKVÏ6EHUV`]MvK�JHD.RLWIKVEHR�EHG@MvE
MPJLDjQnU<RL`.WIRLRHD.Q�GID.JHD"MvOIQcbPÎ�Y[JLD'D.k6EHD.OnRHUVÌ[D.KVÏ6bPUVO
�³ý[ývß"ý[î����ý[üèØHo�m[mrl�������GID.JHD�M�XZELD.J�áFb�QIWID_EHY1ELGID�QIUVRL`.JHD.ELUVÔ]MPELU<YrO
YPX�EHGID/×BY[ELEHY[Î��®ý��[ýrý����_ØHo]mrò[ônb@o�m[ò[órá�RHGnYPÇjD.Q1ELG@MPE�EHGID
Ê@MvJHEHUNMvK@QIUºêeD.JHDFO�ELUNMPKeD.ù6W@MvEHUVY[O�`]MPOcb�JHDFÎ+MPJLÉ[MP×IKVÏ6b[MPKVRLY�×@D
RHYrKVÌ[D.Q1×6Ï�MPO�U<Î�ÊIKVUV`.UVE	Î1MPÊcbrÇ�GIUV`aG�JLD.KNMPEHDFR"EHGnD�OnD.Ç ÊBYPÈ
RHUVELU<YrOñMvE'Ç�GIUV`aG�M/Ç�M�Ì[D�J�M�Ï�JHDÕÑ@D.`.ELR�XZJHYrÎ EHGnD"RHWnJTX»Mv`.D"ELY
UVEHR'ÊnJHD.Ì6UVY[WIR�Ê@YrRHUVEHUVY[O�fci�Ï!RLWIÊIÊIKVÏ6UVOIÍ�M/RHELJHD]MvÎ_XZWnOI`.EHUVYrO6È
JHDFKuMvEHD.Qæö Ð@D.KVQÒÌ[MPJLUuMv×IKVD[÷'Ø `]MPJLJHUVD.QåUVO�Ì[MvJHUNMPO6ELK<Ï£MvK<YrOIÍ1EHGID
J�M�ÏIá/UVOåM1WIOIUVù6WID�UVO6EHDFJHÌ[MPK�EHGID1RHELJHD]MvÎ_XZWnOI`.EHUVYrO£Ð@DFK<Q�UVR
QID.ELD.JHÎ�UVOID.Q1`.Y[Î�ÊIKVD.EHDFK<Ï6f��£MvÍ�MrMPJHQ1MPÊIÊnK<UVD.Q�EHGIUVR�GID.WIJLUVRTÈ
EHUV`]MvKVK<ÏæEHY�MåRHWn×@`.JLUVEHUV`]MPK�QIYrÎ+MPUVOcf#STE1EHWnJHOIR³Y[WIE:EHG@MvE
EHGnD�Î+MvÊ®`�MPOÓ×BD�Yr×IE�MvUVOID.QÓDFk�ÊnK<UV`.UVELK<Ï�XZY[J�RHYrÎ�D�RHUVÎ�ÊIKVD
×BY[EHELY[Î RHG@MvÊ@DFR]b�YPX�Ç�GIUV`aG8YrOIKVÏÓELGID®ÊBMPJ�Mv×@YrKNM£Ç�UVKVK�×@D
`.YrOIRHUVQID.JLD.Q�GIDFJHD[fäø�UVEHG�RHYrÎ�D1Î�Y6QIUºÐ@`]MvEHUVY[O³EHGnU<R�Î+MvÊ
`]MvOÓMPKVRHY£×BD_WIRLD.QÒXZYrJ!M�×@MPRLUVOÒÇ�U<ELGÒRHWIÊBD.JL`.JHUVEHUV`]MvK�RHUVQIDaÈ
Ç�MPKVKVR]b�Ç�GIUV`aG�D.O@Mv×IKVD.R�WIR�EHY�MPQIQnJHD.RLR	ELGID�ù6WID.RLEHUVY[OcbvJ�MPUVRLD.Q
MP×BYPÌ[Drb6ù�WBMPO6EHUVE�MvEHUVÌ[DFK<Ï6f�ÒÆ�� �ãÂ�Ã"!$#%�&!�'( Y[OnRHUVQID.J�M/WIOIUºXZYrJHÎ�K<ÏrÈTRHELJ�MPELUºÐ@D.Q*Ñ@WIUVQ_UVO�M�Ê@MvJ�Mv×@YrK<UV`
×@MvRHUVO1Ç�U<ELG�QIDFÊIEHG)ÒØ+*@á-,/.eØHo102*43.á657*987:;0�o�5]o=< ØHo�á
MPOnQÒJHUVÍ[UVQ³K<UVQ®MvE
>�,ãqnf�t�GnD_RHÊ@MvEHUNMPK'RLEHJLWI`.EHWnJHD1YPX�EHGID
RHELJHD]MvÎ_XZWnOI`.EHUVYrO�YvXëM�Î�Y[OIY6`aGIJLY[Î+MvEHUº`cÇ�M�Ì[D�YPXIX�JHD.ù6WID.On`.Ï? U<R�QIDFEHD.JLÎ�UVOID.QcbrUVO!QnU<Î�D.OIRLU<YrOIKVD.RHR�XZYrJHÎ³b]×6Ï�ELGID�`]MvOIY[O6È

ô



UV`]MPKeG6Ï6ÊBD.JH×BY[KVUV`/D.ù6W@MPELU<YrOÒØNRHDFD@�A�B���1���cáC 3�DC * 3 0 C 3EDC > 3 ,�qF5 ØZô�G6á
Ç�GID.JLD D ,äq�MPEH>I,�q�5E0J)ÒØK*Bá6L Ø�ô�M 5ON.á
t�GID/Y[OnK<Ï_OnY[O6ÈTQIUVÎ�D.OnRHUVY[O@MvK@ù6W@MvO6EHUVETÏ_RHELU<KVKcMvÊIÊ@D�MPJHUVOIÍ�UVO
EHGnU<R�ÊnJHY[×nK<DFÎ®bQP�ùef�ØHo]áFbIUVR�EHGID_öhÌ6UVJHELW@MPKT÷rQID.ÊIELGcb

.R,�S�T?VU 5 ØK�rá
Ç�GIUV`aGÓUVR�ELGID1ÊIJHY6QIWn`.E_YPX"ELGID£MPRHÊBD.`.E_JaMPELU<Y�ØNÇ�GID.JLD T

-0.8

-0.4

0

-1 0 1WYX

Z\[ W^] W W^]�_4`
a�¨ W ­

b b b bb b

c-d�e�fe{Og�h�i"¯�jP�a�T�T�1�.�c�����.�����H�F�]�6�r�H�.�6�]�������h���_�T�����6���T���F�[�
�h�������F�H�.�I�F�h�����������h�+�F���]�L�_�[�_¨T©.­��������lk%mon�p qr 
MPOnQ U MPJLD_EHGID_QIDFÊIEHGÓMvOIQ®GBMPKºXNÈTÇ�U<QnEHG1YPX�EHGID_×BMPRHUVO£JLDaÈ
RHÊBD.`.ELUVÌ[D.KVÏIá'MPOnQ!ELGID�J�MvEHUVY/YPXeEHGID�×IWnYPÏ�MPOn`.Ï S MPOIQ�ÇËM�ÌrD
XZJLD.ù6WID.OI`.Ï ? f1t�GIUVR�`�MPOcb'MvK<ELD.JHOBMPEHUVÌrD.KVÏ�be×BD_UVO6EHD.JLÊIJHD.ELD.Q
MPR�M*RH`]MvK<DFQ�ÊBD.JHUVY6Q�YvX	EHGnD"Ç�M�Ì[D[f-�³ýA�rý[ý��r��ØHo�m[ò[ônb@o�m[òró[á
RHGnYPÇ�R_EHG@MvEñM:RHYrK<WnEHUVY[OÒYvX!ØZô[Mrá.b�EHG@MvEñMvK<RLY®Ì[MvOIUVRHGIDFRñMvE
EHGnD�RLWIJTXTMP`.D[bBUVR�Í[UVÌrD.O�×6ÏD ØK*s5t>rá-,vu�ØK*w0x>rá�07ucØ+*
yz>[áE5 Ø|{6á
XZYrJ	MPJL×IUVEHJaMPJHÏ,XZWIOI`.ELUVY[O
u�ØK*Bá.f'd�G6Ï6RHUV`]MvKVK<Ï}u�ØK*Bá�U<R�ØND.k6`.DFÊIE
XZYrJ	M�ÊnG@MPRLD�X»MP`.ELY[JaáeJHDFKuMvEHD.Q�EHY/ELGIDjRLWIJTXTMP`.D�ÊIJHDFRHRHWnJHD[bIMvOIQ
UVEHR'QnD.JHUVÌ[MPELUVÌ[D�EHY/EHGID�GnY[JHUVÔ.YrO6E�MPKnÌ[D.KVY6`.UVETÏ!MPE�ELGID�RHWIJ¶X»MP`FD[f
C"YrEHD_ELG@MPE/×6Ï®MPQnY[ÊIELU<OnÍ+ELGIUVR/É�UVOIQ³YPX�RH`�MPKVUVOIÍ�ELGID_ÇËM�ÌrD
J�M�Ï6R�Ø�MPKVY[OnÍ+ELGID�QnU<JLD.`.ELU<YrOIR�YPX"EHGnD�`aG@MPJaMP`.ELD.JHUVRLEHUV`.R@>�,~ *�y}N6� ���=�AL á�MPKVÇ�M�Ï�ReÎ1MPÉrD	MPO�MPOIÍrK<D�YvX^{6l���Ç�UVELG�JHD.RLÊ@DF`.E
EHY�ELGID�GIY[JLU<ÔFY[O6E�MvK»bFJHD.Í6MPJLQIKVD.RHR�YPX6XZJLD.ù6WID.OI`FÏ�f�t�GIUVRcRL`]MPKVUVOIÍ
G@MvR!MPR�UVELR�QIUVR�MvQIÌ[MPO6E�MvÍ[D�EHG@MvE�J�M�Ï6R�`�MPOÒ×BD_ÊIKVY[EHELD.Q³XZYrJ� WIRLE�Y[OnD�XZJHD.ù6WIDFOI`.ÏÒMPE!M�EHUVÎ�D[bB×IWIE�Î1MPÉ[DFR�UVE/D]MvRHUVD.J�ELY
MPRLRHD.RLR_EHGID�J�M�ÏÒQIUNMvÍ[J�MvÎ�R�f�STOÒÊ@MvJHELU<`FWIKNMPJ]b�X�JHY[Î(â�UVÍ[WIJLD
o[b�UVE�UVR!Yr×6Ì�UVYrWIR/EHG@MvE!RLWI`.`.D.RLRHUVÌ[D1RLWIJTX»Mv`.D1JHDaÑBD.`.EHUVYrOIR_YPX
M_Ç�M�Ì[D/JaM�Ï Ø QID.OIYrEHD.Q³×6Ï�*���5v��,&L�L�560�o�5aq�5�o�5Lô�56L�L á�MPJLD
JHDFKuMvEHD.Q1×6Ï * �Q�s� 0x* �

ô ,v��)ÒØE�*Bá65 ØZlrá

-1

-0.5

0

0.5

1

-1 -0.5 0 0.5 1

-1

-0.5

0

0.5

1

-1 -0.5 0 0.5 1

!

�
W�X

WQ�
�1¨ W ­

� �1¨ � W ­

W���� WQ� W4` WQ�W�� W��

c-d�e�fe{Og@�Fi"~°�����r���Z�/�P�[�F�	�/�F�_�u�F����­����[�I�L�T�������a�.��¨Kk�m2n�p qP­
�F���æ�ð­����[�I�L�H�L�T���������F�®¨Kk�m�n�p��]­��.�F�h���a�³�.�_�����³�/�.�ä���E�
�H�����a�T�L�. Ù¯��6���a�a�T�������8���r�T�N�]�a�³�h�[�T�L�H�T�a�������F���Ò�F�H�Ò�F���]�L�ä�[�W�]Q��� mzn � © � ¬ � p;pº Ë¯��ð�a�L���F�	�I�F�h�[�T�"�F�H���h���P���a���T�a�£�]� W4� �F���W�� �[�T�a��¡B���F�[�H�" [ 
Ç�GID.JLDz�*¡,-ØK* � y¢* ���s� ár£[ô:MPOIQ�RHUVÍ[Oz��,¤y�o�5E0,o�QIDaÈ
EHDFJHÎ�UVOIDFR£EHGIDÒETÇ�Y�Î�Y�QnD.R1YPX_EHGID�Î+MPÊ XZY[J£JLUVÍ[G6ETÇËMvJHQ
MPOnQ_K<DÕXZETÇËMvJHQ�Î�YPÌ6UVOIÍ�`aG@MPJaMP`.ELD.JHUVRLEHUV`.R�JHDFRHÊBD.`.EHUVÌrD.KVÏ�f�t�GID
×BY[WIOIQBMPJHÏ�`.Y[OnQIUVEHUVY[O£MPE�EHGnD�×@YrEHELY[Î®bQ>},¥0J)ÒØK*Bá.bnEHGID.O
UVÎ�ÊIKVUVD.R u�ØK*�yz)ÒØK*BáHá�,¢ucØ+*R07)ÒØK*BáHáEL ØZòrá

�



s"ÊnÊIKVU<DFQ!MPE��*�b P�ùef ò�MPOIQ�â�UVÍ[WIJLD"o'RLGIYPÇÒEHGBMPEcELGIUVRcUVÎ�ÊnK<UVD.R
EHGBMPE¦u³UVR�`]MPJLJHUVD.Q³U<O6Ì[MvJHUNMPO6EHKVÏ_MPKVY[OnÍ_EHGID�`aG@MPJaMP`.ELD.JHUVRHELUV`�§u�ØK* ���s� á-,vu�ØK* � áFf'âIJLY[Î=EHGIUVR�â�U<ÍrWIJHD/UVE'UVR�Y[×6Ì6UVY[WIR�EHG@MvE
Y[On`.D"Ç�D"RLÊ@D.`FU�X�Ï@ucØ+*@á�XZYrJV*ðÈ»Ì[MvK<WnD.R'UVO_×@DFETÇjD.DFO+ETÇ�Y�RLWI`aÈ
`.D.RLRHUVÌ[D1RLWIJTX»Mv`.D�JLDaÑ@D.`FEHUVY[OIR�YPX"MPO6ÏÓMPJL×IUVEHJaMPJHÏ³J�M�Ï6b�EHGID.O
EHGnU<R
XZWIOI`FEHUVY[O�UVR�QID.EHDFJHÎ�UVOIDFQ�YPÌ[D.J�EHGID³Ç�GIYrK<D:U<O6ELD.JHÌ[MvK*¨8 Ø�0�o�5]o�á.f_t�GID�Ê@MPJaMP×BY[KVUV`!×BY[ELEHYrÎ UVO�ØHo�á/G@MPR*Î+MPkrÈ
UVÎ_WIÎ RHKVY[ÊBD®MvE_U<ELR�`.YrJHOIDFJHR1Ç�GID.JLD®UVE_UVR ~ ô�.efäSTOåEHGID
D.kIMPÎ�ÊIKVD£YPX_âcUVÍrWIJHDåo£ELGIDÒEHYrÊ@YrÍ[J�MvÊIG6ÏåU<R1D.ÌrD.JHÏ6Ç�GIDFJHD
RHWn×@`.JLUVEHUV`]MPK/ØZô�.o© o�á�MvOIQ³RHWI`.`FD.RHRLU<ÌrD�*��®MvÊIÊIJLY�MP`aG³EHGID
JHUVÍrG�E�ØK�@,�y�o]á/YrJ�KVDaXZE�Ø+�ª,¤0�o]á,`.Y[JLOID.J�JHD.RLÊ@D.`FEHUVÌ[D.KVÏ6f
t�GID�`FY[JHOnD.JHR�MP`FE�MPR�ý��+�K�Lý[ï��K���aß.f't�GIUVR�UVR�MvKVRHY�D.Ì6U<QnD.O6E"UVO
M/ÍrJ�MPÊnG_YPXcEHGnD"Î+MvÊ!ELG@MPE�Ç�D�Y[×IEaMPUVO_D.k6ÊIKVUV`.UVEHKVÏ/XZJLY[ÎèØZlrá
XZYrJJ)ÒØK*Bá'ÍrUVÌ[D.O1×6Ï£ØHo�á�MPR

«ÒØK*Bá-,¥0¬*­0 o. y/® {Q*. y2{Jy o. 3 L ØZprá

¯"DFJHD�ELGID_öhJHUVÍ[G6ETÇ�MPJLQ�Î+MvÊc÷BØK�J,¢y�o]á�UVR�`.YrOIRHUVQID.JLD.Q®MvOIQ
EHGnD�RLWI`.`.DFRHRHYrJ/YPX°*�UVR�QID.OIYrEHD.Q1×6ÏR«ÒØK*Bá.f't�GnD"RHWn`.`.D.RLRHY[J
YPX-*1Ç�UVEHG1M�K<DÕXZETÇËMvJHQ�Î+MPÊ�KVD]MPQIR�ELY@0�«ÒØ�0J*Bá.f
ânY[J�RHWI×B`.JLU<ELUV`]MPKIELY[ÊBY[ÍrJ�MPÊnGIUVD.RV.w± o�£[ô�EHGID�JLUVÍ[G6ETÇËMvJHQ

MPOnQ8KVDaX�ETÇËMvJHQåÎ+MvÊÓMPJHD:QID.`.YrWIÊIKVD.Q Ø�âcUVÍrWIJHD®ôrM[áFb'Ç�GID.O.�²ãoA£[ônbBGIYPÇjDFÌ[D.J�b@ELGID_`.YrJHOID.JLR!MPJLD!OnY�KVY[OIÍrD.J�MPELEHJ�Mv`.ETÈ
UVOIÍ�MPOnQ£EHGID�JHUVÍrG�ETÇ�MPJLQ£MPOIQ£KVDaX�ETÇËMvJHQ£Î1MPÊ�ÍrD.E/`.Y[WnÊIKVD.Q
ØZâ�UVÍ[WnJHD]ôv×@á.fæs"KVRHYBbjYrOI`.D³*¥²´*4µw¶ Ç�GID.JHD7*4µ_UVR_EHGID
ÊBY[UVO6E'Ç�GIY[RLD"JLU<ÍrG6ETÇËMvJHQ_Î+MvÊ!×nJHUVOIÍ[R�U<E�QIUVJHDF`.EHKVÏ_UVO6EHY/EHGID
JHUVÍrG�E¶È»GBMPOIQ1`.YrJHOID.J·¶ EHGnD!JaM�Ï+JLDaÑ@D.`FEHR�QIYPÇ�O6Ç�MPJLQIR�MvOIQ
UVEHR�UVÎ+MvÍ[D�UVR�Í[UVÌrD.O�×6Ïl���®MvR

¸�ØK*Bá-, ô. 02*�0 ô\« Ø+*@áEL ØZórá

s�E�ELGID£RaMPÎ�D1ELU<Î�D[b'YrOI`.D³EHGIUVR_G@MvÊIÊBD.OIR]b�EHGnD£GIY[JLUVÔ.Y[O6È
E�MvKjQnU<JLD.`.ELU<YrOÓUVOÒÇ�GIUV`aGÒEHGID1JaM�Ï®ÊIJLY[Ê@MvÍ�MvEHD.R�RHGIYrWIKVQÒ×@D
JHDFÌ[D.JLRHD.Q=MPOIQ�YrOID³RHGIYrWIKVQ RLGIUºXZE�ELY8ELGID³K<DÕXZETÇËMvJHQäÎ+MvÊ
ØNKVYPÇ�D.J/`.WIJLÌ[D.R�UVO®â�UVÍ[WnJHD.R�ô[Mnb ×@á.f*s RLUVÎ�UVKNMPJ�EHGIUVOIÍ�G@MPÊ6È
ÊBD.OIR�Ç�GID.OÒEHGnD_J�M�Ï£JLDaÑ@D.`.ELR�XZJHYrÎ ELGID_KVDaXZETÇ�MPJHQÒRLUVQID_YPX
EHGnD_×@MPRLU<O�bcMPOIQÒMPÍ6MPUVO³�R¹º0J�rf�â�UVÍ[WIJLD­��Í[UVÌrD.R�M�ÍrD.YPÈ
Î�DFEHJHUV`]MvK�`.Y[OIRLEHJLWI`.EHUVYrOÓYPX�¸1ØK*Bá"YrOI`.D�EHGID_QIUVJLD.`.E�U<Î1MPÍrD
YPXJ*�b'Ü|�|���@«Òb�KVU<DFR�Y[WIELRHUVQID�EHGID�ÊIG6Ï6RHUV`]MPK�QIY[Î1MPUVOcf/s"KVRLY
Í[UVÌrD.O�UVO1EHGIUVR�QIUNMvÍ[J�MvÎãMPJHD

*�µ1, ô. 02� ØZm�G6á
MPOnQ_EHGID�ÊBY[UVO6E'Ç�GID.JLD"ELGID"`.JLUVEHUV`]MPKn`�GBMPJ�Mv`.EHDFJHUVRHELU<`/JLDaÑ@D.`.ELR
XZJLY[ÎãELGID�RHWnJTX»Mv`.D *�»V, �{�. 07.QL ØZm�MFá
t�GID.RLD£ETÇ�YÓöhÊBY[UVO6EHR]÷�ÊIKNM�ÏÓM:RHÊBD.`.UNMPK�JHY[KVD1UVOÓELGID1RHWI×IRLDaÈ
ù6WID.O6E�Ê@MvJHE�YPX'ELGIUVR�Ê@MPÊBD.J]f

-0.8

-0.4

0

-0.8 0 1WYX

Z [ W �´¼ W � W �

a�¨ W ­

c-d�e�fe{Og¢½�i¿¾��F���T���T�6�a�����.� �F�!���6���a�a�T�������®���r�T�u���a�1�h�[�T�L�H�T�a�r�
�����F�����.�e�T�6�.�H���a�T�H�T���T�����a���N�F�°�����[�I�L���Z�L�T�������a�.�h�V�_�H�L���a�a���h���/�I���+�
�T���! ³~������L�T�������a�.�"�¶���F�H�]�a�T�L�T���T�����£¨N���r�T�u���a���h�[�T�L�H�T���a�����F� W � ­�F���/�T�6�.�H���a�T�H�T���T���������F�h���"���r�H�.�6�.���������T���F�[�+�N���F�����a�.�T�6�L�j¨V�h���
�T�L�H�T�a�����h�6����� W � ­��F�H���.�����L�1�[���[�������a���h�h���a�a RÀ��]�T�/���������
�F��� ¼ �F�H�c�F���	�F�P�@�a���T���������L�.¹ �B�����������B�N�F�@����� �T���.�[�����.�H���/�.�B 
Á�Â�ÅeÄJÂ6ÆL¿�ÃãÂsÄ�ÆL¿'À�Å�ÁI¿J!�#IÆ³!4ÇVÅ�Â
ø�UVEHGåELGID1×IUºÈ»Î�Y�QBMPK�Î+MPÊ�Í[UVÌ[DFOcb�EHGID1WIKVEHUVÎ1MPEHD
X»MPELD

YPX!M³Ç�M�Ì[DaÈTJ�M�Ï�`]MPOå×BD£Y[×nE�MPUVOIDFQ�×6ÏÓUVEHD.JaMPELU<OnÍÒU<E_×BY[ELG
ö XZY[JLÇËMvJHQc÷�ØNUVOIUVEHUNMvK<KVÏ_ELY�EHGnD!JLU<ÍrG6E�á"MvOIQ�ö ×BMP`aÉ6ÇËMvJHQc÷�ØNUVOIUºÈ
EHUNMvK<KVÏ�EHYÓELGID³K<DÕXZE�áFf STO�ELGIUVR1ÇËM�Ï�U<E�`]MPOä×BD®Yr×IRHD.JLÌ[D.Q

-1

-0.5

0

0.5

1

-1 -0.5 0 0.5 1W�X

WQ�

c-d�e�fe{Og"È4i$É����Z�/�P�[�F�I�/�.�_¨N�L�[�H���a�/�h�h���a�H­��.�6�/���H�.²T�a���T�F�T���a���.�
�*�H�.��¨V�H�a�a�T�F���F�[���F���h�h�6�a�H­��T�T�F�H���h���_��� WQ� �N�.�JkRmzn�p ªr �¯P�F�h���
¨N�[�������a�6­��h�h���a���h���P���a���T�"���6�'�H�.�/���6�]���h�[�������F�h�<�1¸ �/�.�]�a�a¹[�T�������
�T���F�[�"¨V���L�N�H­L 

EHGBMPE�EHGnD�JaM�Ï6R"MPÊIÊIJLY�Mv`�G£M*KVU<Î�UVE	`FÏ�`FK<D/JLD.Í�MvJHQIKVD.RLR"YPX�EHGID

{



QIUVJHDF`.EHUVY[OæÇ�GIUV`�GåELGID.Ï�RLE�MPJLE�YrWIE_Ç�UVEHGcf?STOåELGID£D.kIMPÎ
È
ÊIKVD�YPX"âcUVÍrWIJHDR{1EHGnU<R/UVR�M�K<UVÎ�U<E�`FÏ�`FK<D_`aG@MvJ�Mv`.EHD.JLUVÔ.D.QÓ×6Ï�+Ê-�1JHDaÑBD.`.EHUVYrOIR�XZJHYrÎ ELGID®RLWIJTXTMP`.DÓØ�MÒÊBD.JHUVY6Q6ÈHôÓMvEHEHJaMP`aÈ
EHYrJ�áFf+ânY[J/D.ÌrD.O6ÈTÊ@D.JLUVY�QåMPELEHJ�Mv`.EHYrJHR�EHGIUVR!MvEHELJ�MP`FEHY[J*U<R�MPKºÈ
Ç�M�Ï�R�WIOIUVù6WID[bvXZY[J'Y6QIQðÈ»ÊBD.JHUVY6Q+MvEHELJ�MP`FEHY[JLRjD�MP`aG+MvEHEHJaMP`.ELY[J
MPKVRLY_G@MPR/M�Î�UVJHJLY[JTÈTUVÎ+MvÍ[D[br×IWIE�ELGID!ÊBMPJHELUV`.WIKNMPJ"MvEHEHJaMP`.ELY[J
X»M�ÌrY[JHDFQ�MPRHÏ6Î�ÊIEHYrEHUV`]MPKVKVÏ6b[Ü|�|����XZYrJV�1KNMPJLÍ[D[brQID.ÊBD.OIQIR�×BY[ELG
Y[O³EHGnD_U<OnU<ELUNMPK�KVY�`�MPEHUVYrO MvOIQ®QnU<JLD.`.ELU<YrOÒÇ�GIUV`aG®ELGID_ÇËM�ÌrD
J�M�Ï XZY[KVKVYPÇ�R1ØNRHDFDx���Ë�'ELGIUVR_D.k6ÊIKNMPUVOIR_Ç�G6ÏåU<O�â�UVÍ[WIJLD£ò
×BD.KVYPÇ�b[ELGID�Y6QIQ6ÈTÊ@D.JLUVY�Q1MPELEHJ�Mv`.EHYrJHR�MPJLD"MPRHÏ6Î�Î�D.ELJHUV`�§BEHGID
Î�UVJLJHY[JLD.Q_MPEHELJ�Mv`.EHYrJjMPKVRHY�D.k6UVRHEHR�b[×nWIE'UVR�OIY[E'JLD]MP`aGIDFQ_Ç�U<ELG
EHGnD�UVOIUVEHUNMPKe`.YrOIQIUVEHUVYrOIR"WIRLD.Q@áFf"t�GID�MPÊIÊIJLY�Mv`�G:YPX'EHGID�MPETÈ
EHJaMP`.ELY[J�`]MPOcbBYvX°`FY[WIJLRHD[beMPKVRLY_×@D�Ì6UVD.Ç�D.Q£UVO1EHGID*ÊIG6Ï�RLUV`]MPK
QIYrÎ+MPUVOcb�Ç�GIUV`aG�UVR�RHGIYPÇ�O�bPXZYrJjELGIUVRjÌ[MvKVWID�YPX$.ebrUVO+â�UVÍ[WIJLD
lIf STOIQID.ÊBD.OIQIDFO�E�YPX�ELGID�QIUVJHD.`.ELUVY[O/UVO�Ç�GnU<`aG�ELGID'JaM�Ï�ReKVD]M�ÌrD*4Ì�UVOIUVEHUNMvK<KVÏ6b[ELGID_MPEHELJ�Mv`.EHYrJ�UVR/MPRHÏ6Î�ÊIEHYrEHUV`]MPKVKVÏ_EHJaM�Ì[D.JLRHD.Q
UVO�ELGID�R�MvÎ�D�RHD.OIRLD[f

-0.8

-0.4

0

-1 0 1WYX

Z\[ WQ�

c-d�e�fe{OgoÍ�i7¾��F���T���T���a�����F�Ó�.���H�.�������T�T�H�T�³�N�.�}k³m¥n�p ª��F���WQ� m¨n�p�©6Î��[�����T�L�H�]�T�a�����F�[�r�h���r �Ï����.�[���F���
���L�u�����.�H�1¸ �/�.���
�h���r¹j�¶���F�H�]�a�T�L�T���T�����a�1�.�H�1�P�H�F���8���_�T�.�h���æ�.�6�Ó�[�������a���h�h���a�
�H�a���I���a�������L���] ä~������r���F�"�T�L���T���h�8�°�[���T�Ó���6���h�������_���P�L���
���
���H�.���L�H�T�����6�]�°�ð�a�L�_�h���v���a�]�T�a�_�[���F�T�H�.�'�a 

t�GID�RLG@MPÊBD�YvX°ELGID_MPEHELJ�Mv`.EHYrJ"UVR�M*XZWnOI`.EHUVYrO+YvX'EHGID�QIUºÈ
Î�DFOIRHUVY[OnK<DFRHR�Ê@MPJaMPÎ�DFEHD.JJ.eb6ELGID/RH`]MvKVD.Q1Ê@D.JLUVY�Q1YvX	EHGnD�UVO6È
EHDFJHO@MvKcÇ�M�Ì[D[f�s OnU<`FD�Ç�M�Ï_YPX�ÊIJHDFRHD.O6EHUVOIÍ_ELGIUVRjUVR�×6Ï_ÊIKVY[E¶È
EHUVOIÍ � WIRHE�EHGID'RLWIJTXTMP`.D'JLDaÑ@D.`FEHUVY[OIR�YvXðELGIDjMvEHEHJaMP`.ELY[J�bPEHG@MvEeUVR
YPXIELGIDjMPRLÏ6Î�ÊIELY[EHUV`�RHEaMPELD'YPXëM�Ç�M�Ì[D�JaM�ÏñØ+��KNMPJHÍrD]á.f STO!â�U<ÍvÈ
WIJLDjò�ELGIUVReG@MPR�×@D.DFO!ÊIJLD.RHDFO�ELD.Q�XZYrJeÌ[MPKVWID.ReYvXF.98ÒØHo�£[ôF5]o�á.f
t�GIDÒKVYPÇ�D.J£×BY[WIOIQBMPJHÏäYPX_EHGnU<R:U<O6ELD.JHÌ[MvK�UVR£QID.ELD.JHÎ�U<OnD.Q
×6Ï�EHGnD®JLD.ù6WIUVJHD.Î�D.O6E+ELG@MPE1ELGIDÒ×@YrEHELY[Î ×BDÒRHWIÊBD.JH`FJHUVEHUºÈ
`]MvK»f�t�GID_WIÊnÊ@D.J�×BY[WIOIQÒUVR!MvJH×IUVELJ�MPJLUVK<Ï:`�GnY[RHDFOÓRHY³MPR�ELY
Í[WBMPJ�MvO6EHD.D_ELG@MPE�ELGID.JLD+UVR�MPKVÇ�M�Ï6R,MvE�KVD]MPRLE�Y[OnD_J�M�Ï³EHG@MvE
UVR�JHDÕÑ@D.`.ELD.QåRHUVÎ�ÊIKVÏ
XZY[JLÇËMvJHQ�ØNELGIUVR�UVR�EHGnD_`.Y[JLOID.J�Ê@YrU<O6E�b*R,¥0,orb�XZYrJ$.R,·o]á.f�sÓRLUVÎ�UVKNMPJeÊ@MvEHEHDFJHO�D.k6U<RLEHR�b[GIYPÇ�D.ÌrD.J]b
UVOÓELGID£OID.k6E_×@MvOIQ�.¢8ãØHo�5t��£[ô[á�ØK���cá.f�STE_UVR_Yr×IRHD.JLÌ[D.Q
EHGBMPE'ELGID.JHD�D.k6UVRHE'JLD.Í[UVY[OnR'Ç�GID.JLD"EHGnD/ö ù6W@MvKVU<EaMPELU<ÌrD'`aG@MPJaMP`aÈ
EHDFJ]÷BYPX'EHGnD!MPELEHJ�Mv`.EHYrJ_ØNEHGnD�Ê@DFJHUVY6QcbBR�M�ÏIá�UVR�UVO6Ì[MPJHUNMvO�E�XZYrJ
RHÎ1MPKVKeÌ[MPJLUNMPEHUVYrOIR"YvXË. beKVU<ÉrD/EHGID_ÊBD.JHUVY6Q6ÈHô�MvEHEHJaMP`.ELY[J/QIUVRTÈ

-1

0

1

0.5 0.6 0.7 0.8 0.9 1k X

W [

c-d�e�fe{Og@ÐFiJÑ ���]���F� WQÒ���� � W�`�`|��� �N�F� WQ� mzn�pº©Õ¬E �qÓÎF«Ó�EÔ�ª!�F���Õ m7Ö�©��h�,���6���h�[�T�L�H�.�F�c©=×�¬"ØxkIØÒ©��P�����L�H�Vk ���e�h�6�L�H���/�L�[�T�a�
�������1©=×v©a«An�n��F�c���[�����h�[�T�H�H�F�.�N 
`.WIRLRHD.QÒUVO®â�UVÍ[WnJHD.R%{£MPOIQ³l_UVO8o�£[ô�Ù �9©�.�±ãorf/t�GID.RHD
RHÎ�Y6Y[EHG:×@MPOIQnR,MvJHD_UVO6EHD.JLJHWIÊnEHD.Qcb�GIYPÇ�D.Ì[DFJ]b�×�Ï:GIUVÍ[G£ÊBDaÈ
JHUVY6Q_×@MvOIQIR]f�P�k6Ê@MvOIRHUVY[O_YvXëRLWI`aG_×@MPOnQIR'RHGnYPÇ�RjELG@MPE�EHGnD.Ï
ù6W@MPKVUVE�MvEHUVÌ[DFK<Ï�JHD.ÊBD]MvEjELGID.RHD�RaMPÎ�D�XZD]MvEHWIJLD.RjYPÌrD.J'MPOIQ�YPÌ[DFJ
MPÍ6MPUVO�MPE�D.Ì[D.J�JHD.QnWI`.D.Q_RL`]MPKVD.R�f�s"R	MËXZWIOI`FEHUVY[O�YvX�./EHGID�MPETÈ
EHJaMP`.ELY[J�bIEHGnD.JHDaX�Y[JHDrb@UVR�XZJ�Mv`.E�MvKTf�C"Y[ELD/EHG@MvEjELGID�Ç�M�Ì[D"JaM�Ï6R
MPJLD�OID.ÌrD.J"QnU<ÌrD.JHÍrUVOIÍ+Ø `aG@MPYrEHUV`]á.bBMPR�G@MvR�×@DFD.O®ÌrD.JHUºÐ@DFQ+×6Ï
`]MvK<`FWIKNMPEHUVOIÍJ� Ï�MvÊIWIOIYPÌ/D.k6ÊBY[OID.O6ELR'Ç�GIUV`aG!MPJLDËMvK<Ç�M�Ï6ReKVD.RHR
EHGBMPO1Y[J�D.ù6W@MvKeEHY_Ô.DFJHY®Ø+���cáFfÚY'IÅcÅeÆ�Û/Å�!�ÀðÆLÂ'¿ãÂsÄ1À�ÜJÅ/Æ³!4ÇVÅÝÛ%Å�#LÃ
STE�G@MPR�×@DFD.O�MPJHÍrWID.QåUVOÒEHGID1QIUVRL`.WIRHRLUVY[OÓYrOÓELGID1RHWI×6È

`.JLU<ELUV`]MPKeÊ@MvJ�Mv×@YrK<UV`�×@YrEHEHYrÎ®b6â�U<ÍrWIJHD_orb6EHG@MvEjYrOI`.D
u�ØK*Bá�UVR
RHÊBD.`.UºÐ@DFQ®UVO1×@DFETÇjD.DFO MvO�Ï�ETÇjY�RHWI`F`.D.RHRLUVÌ[D�JHDaÑ@DF`.EHUVY[OnR�YPX
MPO³MPJH×nU<ELJ�MvJHÏ1ÇËM�ÌrD/J�M�Ï1EHGIDFO®×BY[ELG³ucØ+*@á�MPOIQ�bëMvR�M
`.Y[O6È
RHDFù�WnD.OI`.D[b EHGID/RHELJHD]MvÎ_XZWnOI`.EHUVYrO�Ê@MvEHEHDFJHO®MvJHD/QID.ELD.JHÎ�U<OnD.Q
UVO£EHGnD!`.YrÎ�ÊIKVD.ELD!QnY[Î+MvUVOcf�t�GIUVR"RLE�MvEHD.Î�D.O6E�UVR�Î�Y6QIUºÐ@D.Q
UVOÓELGID�`]MvRHD1EHGnD+×BY[ELEHYrÎ UVR1ØNÊ@MvJHELK<ÏIá*RHWIÊBD.JL`.JHUVEHUV`]MvK�MvOIQ
OIY�`.Y[Î�ÊIKVD.EHD1`.KNMPRLRHUºÐ@`]MvEHUVY[OæU<R1M�Ì[MPUVKNMP×IKVD_ÏrD.E]f=âIYrJ_EHGID
`]MvRHD.R£ELG@MPE�EHGID:XZJLD.ù6WID.OI`.Ï=ØK.ná_UVR1U<OåELGID®ÊBD.JLU<Y6Q6ÈHôäØNYrJ{�á�×BMPOIQcb"�KÊË��JLD.Í[UVY[OnR£ØH÷ XZWIOIQBMPÎ�DFO�EaMPK�UVO�ELD.JHÌ[MvKVR]÷há�DFk�UVRLE
UVO£Ç�GIUV`aGxu�ØK*Bá/`]MvO®×BD�MPJL×IUVEHJaMPJHUVKVÏ1RHÊBD.`.UºÐ@D.Q�bcRLWI`aGÒEHG@MvE
×6ÏÒUVEHR_RHÊBD.`.UºÐ@`�MPEHUVYrO8ELGID£RLY[KVWIEHUVYrOÒU<R_QnD.EHD.JLÎ�UVOID.Q�`.Y[Î
È
ÊIKVD.ELD.KVÏ�f³STO8â�UVÍ[WnJHD+p:MPOÓDFkðMvÎ�ÊIKVD_G@MvR!×BD.D.OåÍrU<ÌrD.O³XZYrJ
EHGnD�Ê@DFJHUVY6Q6È¶ô
JHD.ÍrUVY[O�§1.R,?q�LhmIf�t�GID�UVO6EHD.JLÌ[MPKVR�Y[O1Ç�GIUV`aGu�ØK*Bá�`]MvOÒ×@D
XZJHDFD.KVÏ®RLÊ@D.`FU�ÐBD.Q�MPJHD�X�Y[WIOIQÒ×6Ï£UVOIRLÊ@DF`.EHUVY[O
MPOnQ®MPJLD�Í[UVÌ[DFOÓØZâ�UVÍ[WIJLD!p[Mrá�×6ÏÒØ�0J* » 5O* » á"MvOIQÓØÞ0,o�5t*4µaá.f
t�GID�KNMvEHEHDFJ�JaMPOIÍrD�Î+M�Ï�MvKVRHY_×BD!JLD.ÊIKNMP`.DFQ®×6Ï1EHGID*Î�UVJHJLY[J
UVO6EHD.JLÌ[MPK�Ø�0J* µ 5]o�á.f�STEjUVR'Yr×IRHD.JLÌ[D.Q1ELG@MPE�Y[OI`FD"Ç�D�XZYrK<KVYPÇåM
×BD]MPÎ#YPX'J�M�Ï6R�bIY[JLUVÍ[UVO@MPELUVOIÍ�UVO1D]MP`aG£YvX°ELGID.RLD/XZWIOIQBMPÎ�DFO6È
E�MvKeUVO�ELD.JHÌ[MvKVR]b6UVO1×@YrEHG1EHGID*JHUVÍ[G6E�MPOIQ1KVDaXZETÇ�MPJLQ+QnU<JLD.`.ELU<YrO

l



ØNUVOIQnU<`�MPEHDFQ!×6Ï/RHYrK<UVQ�MPOnQ!Q@MvRHGIDFQ!KVUVOID.R�JHD.RLÊ@D.`FEHUVÌ[D.KVÏIá.brETÇ�Y
JHDFÍ[UVY[OIR'MvJHD�EHJ�Mv`.D.Q_YrWIE�U<O�EHGnDjÊIG6Ï6RHUV`]MvK�*Ë0
>�ÊIKNMPOID[bvEHG@MvE
MPJLD"`.YrÎ�ÊIKVD.Î�D.O6E�MvJHÏ"ELY�D]Mv`�G�Y[ELGID.J�MPOIQ_ELG@MPE'D�MP`aG_J�M�Ï�UVR
WIKVEHUVÎ1MPEHDFK<Ï�MvÊIÊIJLY�MP`aGIUVOIÍ_ELGID_MPEHELJ�Mv`.EHYrJ]f/t�GIUVR"UVOIQnU<`�MPEHDFR

-1

0

1

0.5 0.6 0.7 0.8 0.9 1

-0.8

-0.4

0

-1 0 1

-0.8

-0.4

0

-1 0 1

!

�

ÅWYX

Z\[
WYX

Z [ k X

W [

W��
W �

c-d�e�fe{Og%ßFij¨N�P­�àn�h���a�-á W � ¨Kk[­e�F����á W � ¨Kk[­ �]���'�V�[�6�a�����.�_�.��kð ¡6�.�-k%mon�p ª��������V�[�6�[���/�H�[�T�F�I�h�[�T�L�H�.�F�������F�]���I���L���h�6�P���a���T���n 
�ð­1Ï��.�P���a�]���h�����V�H��� ���6�"�h�r���L���F�����.­��.�6�T�H���V�r���[���/�L�[�T�.�
�h�[�T�L�H�.�F�����h�����������I�a�H�h�6��¬=�Z�a�P�L���"�a�]�T�� 
EHGBMPE�Y[OI`.D}u�ØK*Bá�UVRjRLÊ@D.`FU�ÐBD.Q£UVO�ELGID/JHD.ÍrU<YrOIR�U<OnQIUV`]MPELD.Q+MvE
EHGnD�ELY[Ê�YPX°â�UVÍ[WnJHD.R�pP×£MPOnQ+pP`rb6EHGIUVR�Ð@D.KVQ�Ì[MvJHUNMP×IKVD�U<R�QIDaÈ
EHDFJHÎ�UVOIDFQ�YPÌ[DFJ�EHGID/Ç�GIYrK<D�JHD.ÍrUVY[Ol*â8 ØÞ0�o�5�o]á.f�t�GIUVR�G@MvR
×BD.D.O³QID.Î�YrOIRHELJ�MvEHD.Q:XZY[J/M_Ê@MvJHELU<`FWIKNMPJ"`aGIYrUV`.D!YvXVucØ+*@á�UVO
â�UVÍ[WIJLD+ó[Mnb'×BD.UVOIÍÒM£RLU<OnD[b'QIUVRLÊIKNMP`.D.QåQIUºêeD.JHDFO�ELKVÏÓUVOÒEHGID

-1

-0.5

0

0.5

1

-1 0 1
x

−1 0 1

−0.9

−0.6

−0.3

0

!

�WYX

Z [ WYX

ãB¨ W ­ [

c-d�e�fe{Og�äFi��P­�¡r�[�6�a�����.�xãë¨ W ­L�e���I�a�L�h���a�1�h�®���6���Z���*�V�[���r�6��/�L�[�T�.�B�h�[�T�L�H�.�.���/¨V�6�.�H�T���F� W ���]±������h���v�������T�a�����'�������T�.�B���a�F����H�a���I�.�6�P�h�����T�"���6�]�T���h�6�P���a���T���_�F�_�������[�������a���h�h�����.�e¡B���.�r�H��F��­L�[�F���_���r���T�a�����L�[�����_�a�F���H�r���]�T�a���.�.�h�6�a�j�F�åãë¨ W ­ �h���H�a���F�h����h���
���F�H�T�/�.���[���/�.�h�³�N�.�}klmæn�p ªr _�ð­�¯��6�]�����F�Ë�T���T�6�a���[�H���.�
�T���H�a�]���V�[�6�a�����.�����L���I��ç�¨ W4�rZ ­L�P�F���T�F�h���a�_�V�H����ãB¨ W ­c�°�����­è��6 
¨T©On�­L 
ETÇ�Y1XZWIOIQBMPÎ�DFO�EaMPK�UVO6EHD.JLÌ[MPKVR]f1ø�UVELGÒEHGIUVR/XZWnOI`.EHUVYrO2ucØ+*@á
EHGnD_RHEHJLD]MPÎ
XZWIOI`FEHUVY[O£ÊBMPEHELD.JHO D ØK*s5t>rá"YvXjEHGnD_Y[RH`FU<KVKNMPELY[JLÏ
RHELJHD]MvÎ_XZWnOI`.EHUVYrO2é¦ê�: D ØK*s5O>[árêEëBì�í|<Hb�Ç�GID.JLD9�,UVR�EHUVÎ�Drbc`]MvO
×BD�QID.ELD.JHÎ�U<OnD.Q+MvR

D ,ïîð ñ ucØ+*R07>[á�07ucØ+*
yz>rá U<O1SucØ+G@Ø+>%02*Bás0ò*Iy2>[á°0xu�ØK*�y2>rá U<O1SLSucØ+*R07>[á�07ucØÞ0JG@Ø+*Ry2>rá�0x*­0ò>ráûU<O1SLSHS65
ØHo]q�G6á

Ç�GID.JLD�JHDFÍ[UVY[OIR�S.b6SLSËMvOIQ1SHSLSËMvJHD�QIDÕÐ@OID.Q£MPR
SV§Qó *�5O>��Jô *$ôE0åo%±¡>�±�qQõ

SHS�§Qó *�5O>��10¬) ØK*Bá-±�>�©�*�08o\õ ØLo]q�MFá
SHSLSY§^óÓ*s5t>��10J)ÒØK*Bá1±¡>­©v0J*�0�o õQ5

MPOnQ GBØ+ö[á-÷ o-y¢ø o-y¨{�.eØ+.Jyzö[á. L ØLo]q�NFá
âIYrJ­u�ØK*Bá_JLD]MPKTb'ELGID£JLD.RHWIKVELU<OnÍÒÊ@MPELEHD.JLO�UVR]b�X�Y[JHÎ1MPKVKVÏ�b�M
RHÊBMPEHUNMvK<KVÏ³RHEaMPOIQIUVOIÍ:U<O6ELD.JHO@MvK�ÇËM�ÌrD�Ê@MvEHELD.JHOcf s"R_UVOÒEHGID
RHELWIQIÏ³YPXjUVO6EHDFJHO@MvK'ÇËM�ÌrD.R!MvÊIÊIJHY6MP`aGIUVOIÍ1M�Ç�D.QIÍrD£Ø[ì�í�îðþ
ß.ï�Ûðàëo�m[òróIb6o]mrò[m[áBUVE�U<R�WIOnK<UVÉrD.KVÏ�bFGIYPÇjDFÌ[D.J�b]ELG@MPE�ELGIDjÇ�M�Ì[DFR
MPÊnÊIJHY6MP`aGIUVOIÍ�ELGID_MPEHELJ�Mv`.EHYrJ�D.Ì[DFJ�ÍrD.E/×@MP`aÉÓØ UVO®YrJHQID.J/ELY
XZYrJHÎ?M�RHE�MvOIQIUVOIÍ�Ç�M�Ì[D]áeMvRcYrEHGID.J�ÊIG6Ï6RHUV`]MPKrÊIJHY6`.DFRHRHDFR"ØNKVUVÉ[D

ò



OIYrOIKVU<OnD]MPJ1MPOIQ�Ì6UVRH`FY[WIR1DaêeD.`.ELR�á.b/OnD.Í[KVD.`.ELD.Q?RHYvX»MPJ�b�Ç�UVKVK
×BD.`.Y[Î�D®MP`FEHUVÌ[D£MPOnQ�QIJ�MvUVO8ELGID£UVOI`.YrÎ�UVOIÍ³D.OID.JLÍ[Ï�Ñ@WIkeb
UVÎ�ÊIKVÏ6UVOIÍ�Î�UVk6UVOIÍ"MPKVYrOIÍ/EHGID"MvEHEHJaMP`.ELY[J�Ç�UVEHGIUVO�EHGID�×@MPRLU<O�f
s=Î�YrJHD�`.YrJHJLD.`.E�RLY[KVWIEHUVYrO£ÇjYrWIKVQ®DFù�WBMPKVKVÏ+GBM�Ì[D�ELY+RLGIYPÇ
MPO�UVO6EHD.JLO@MPK6Ç�M�Ì[D'Ê@MvEHELD.JHO � WnRHE�ÊIJHYrÊ@MPÍ6MPELU<OnÍ}�K��Ê'ý����PßeEHGID
MPELEHJaMP`.ELY[J]f�t�GID_ELD.`aGIOIUV`]MvK'UVÎ�ÊIKVD.Î�D.O6E�MPELUVYPO+YvXjEHGnU<R�MvOIQ
EHGnD�D.Ì[MvK<WBMPEHUVYrOÒYPX�M1ÊIJLY[ÊBD.J_UVOIUVEHUNMPK�Ì[MvK<WnD_ÊIJHYr×IKVD.Î MPJLD
`.WIJLJHD.O6ELK<Ï1×BD.UVOIÍ_RHELWIQIUVD.Qcfù � ÂQÅc¿�Å�Å Â$ÄâÅcÆÞÃVÅc¿"�ãÂ�ÃJÅsÂ
STE1G@MPR1×BD.D.O?D.k6ÊBD.`.ELD.Q?EHG@MvE1U<O6ELD.JHO@MvK�Ç�M�Ì[D.R�U<OäD.O6È

`.KVY[RLD.QåRHELJ�MPELUºÐ@D.Q�×@MvRHUVOIR_Ç�UVKVKj×BD1`aG@MPJaMP`.ELD.JHUVÔ.D.Qä×6ÏÒEHGID
D.k6UVRHELD.OI`.DÒYvX!D.UVÍ[D.OnÎ�Y6QID.R�f=t�GIUVR+UVR�RHWIÍrÍ[D.RLEHD.Q?×6ÏåEHGID
ÊIJLD.RHD.On`.D!YvX	RLWI`aG+Î�Y6QID.R�XZY[J�EHGID/`.YrJHJLD.RHÊBY[OIQnU<OnÍ_RHWIJ¶X»MP`.D
Í[JaM�Ì6U<ETÏ1Ç�M�Ì[D�ÊIJHYr×IKVD.Î MvOIQ³RHUVÎ�UVKNMPJ�Î�Y6QID.R�XZYrJ"UVO6EHD.J¶X»M�È
`.UNMPKeÇ�M�Ì[DFR"UVO+M�ETÇ�YPÈTKNM�Ï[D.J�Ñ@WIUVQcbnJHDaXZDFJHJHDFQ®ELY�MPR�UVO6EHD.JLO@MPK
RHDFU<`aGIDFR Ø+ú}�+û.ý[îF�Zb�o]m\{@o]áFf ( Y[OIRLU<QnD.J]b XZY[J�UVOIRHEaMPOI`.Drb�EHGID
KVY[OIÍ_Ç�M�Ì[D*Î�Y6QID.R�ELG@MPE/MPÊIÊBD]MPJ�MvE"EHGnD�RHWIJ¶X»MP`FD!YvXËM�GIYPÈ
Î�YrÍ[D.OnD.Y[WIR°Ñ@WIUVQ_UVO�M�YrOIDaÈTQIUVÎ�D.OIRLUVY[O@MvK�×BMPRHUVO@*â8 Ø�q�5�o]á
YPXc`FY[OIRLE�MPO6E�QID.ÊIELGcf't�GnD"GIYrJHUVÔ.Y[O6EaMPKIÌrD.KVY�`FU<ETÏ*Ð@D.KVQ�U<R�QIDaÈ
EHDFJHÎ�UVOIDFQ�×6Ï�ELGID�Ç�M�Ì[D"DFù�WBMPEHUVYrOC 3�üC � 3 0 N 3U 3 C 3AüC * 3 ,äq�L ØLo[o�á¯"DFJHD U QID.OIYrEHD.R:EHGID£×BMPRHUVO�KVD.OnÍ[EHGäMPOIQvN�UVR�ELGID³K<YrOIÍ
Ç�M�Ì[D�RLÊ@D.DFQcf!ânY[J�Î�Y[OnY�`aGIJLY[Î1MPEHUV`�ÇËM�ÌrD.R]b ü ØK*Bá�ýþêEëBì�í�b
RHYrKVWIEHUVY[OnR]b ü � ØK*BáJ,=RLU<OJ��ÿ�*�bBÌ[MPOIUVRLGIUVOIÍ+MvE�ELGID_RHUVQIDFR�YPX
EHGnD�×BMPRHUVOcbnQID.ELD.JHÎ�U<OnD�M�QIUVRH`FJHD.ELD!RLD.E�YPX�XZJLD.ù6WID.OI`.UVD.R?��� ,v��ÿ�5
Ç�GID.JLD£X�JHD.ù6WID.On`.Ï GBMPR�×BD.D.O?OnY[OIQIUVÎ�D.OIRHUVYrO@MPKVUVÔ.D.Q�Ç�U<ELGU £�N § ? � , ?ËU £�NPf t�GIDÒD.k6UVRHEHDFOI`.DÒYPX_D.UVÍ[DFOIÎ�Y6QID.R�UVR
WIRLDaXZWIK�×BD.`]MvWIRHD[b�Ç�GIDFOÓEHGnD.Ï³XZY[JLÎ(M1`.Y[Î�ÊIKVD.EHD_RLD.E]b�EHGID
XZYrJH`.UVOIÍ%¶ÙÇ�GnU<`aG�U<O�EHGID/MP×BYPÌ[D�D.kIMPÎ�ÊnK<D�RLGIY[WnK<Q1MPÊIÊBD]MvJ
MPE_ELGID1JHUVÍ[G6E¶È»G@MvOIQåYPX_ØHo[o�á�Ç�UVEHG8M³RLÊ@MPELUNMPK�Ê@MvJHE��_Ø+*@áFb
R�M�Ï�¶ `]MvOÓ×BD�ÊIJLY � D.`FEHD.Q�Y[OÒEHGnD�D.UVÍ[DFOIÎ�Y6QID.R�MvOIQÒEHGID
RHYrKVWIEHUVY[O�YPX/EHGID1X�Y[JH`FD.QåÊIJHYr×IKVD.Î(`]MvO8RLWI×IRLD.ù6WID.O6EHKVÏå×@D
Ç�JHUVELEHD.O1QIYPÇ�O£MPR�ELGID/RHWIÎ#YPÌ[DFJ�EHGID�DFU<ÍrD.OIÎ�Y�QnD.R

ü , �����s� � �? � 3 0 ? � 3� RHUVOJ��ÿ�*s5
Ç�D.UVÍ[G6EHD.QåÇ�UVEHGåMPÎ�ÊIKVU<ELWIQID.R�b�� � b'ELG@MPE�MvJHD1QID.ELD.JHÎ�U<OnD.Q
×6Ï�ELGID/ÊIJHY � D.`.EHUVYrOIR"YvX	EHGnD/XZY[JL`.UVOIÍ

�s�­,	� �Ì �_ØK*Bá6RHUVO���ÿ�*�
Q*sL
�
�WIOnOIUV`�G£ØLo]mrm��Ibno]m[m\{�á OIY[ELD.Q_EHG@MvE'EHGnU<R�`.Y[JLJHD.RLÊ@YrOIQID.OI`FD
×IJLD]MPÉ6R"QnYPÇ�O+YrOI`.D�ELGID/Ñ@WnU<Q1UVR�`.YrO�ELUVO�WnY[WIRLK<Ï�RHELJ�MPELUºÐ@D.Qcf

t�GIUVR1ÊIGID.OnY[Î�DFOIY[OäUVR�X�Y[JHDFRHG@MvQIYPÇjDFQ?×�ÏæEHGIDÒQIDFÍ[D.OIDFJTÈ
MP`FÏ_YPX	ELGID�öhD.UVÍ[D.OIÎ�Y6QID.R]÷rEHGBMPE�MPÊIÊBD]MPJ�UVO1M�JLD.`.E�MvOIÍ[WnKuMvJ]b
RHELJ�MvEHUºÐ@D.Q³×@MPRLUVOcf"ânY[J�M�RLEHJLD]MPÎ
XZWIOI`.UVYrO�ÐBD.KVQ£QID.RL`.JHUV×IUVOIÍ
KVUVOID]MPJ�UVO�ELD.JHOBMPK'ÍrJ�M�Ì6UVETÏ�Ç�M�Ì[D.R�b D ØK*s5O>[árêEëBì�í.b@ELGID_RHÊBMPEHUNMvK
Ê@MvEHEHDFJHO£UVR�QID.EHDFJHÎ�UVOIDFQ+×6ÏC 3�DC * 3 0 ?�� 3 C 3�DC > 3 , qF5
Ç�GID.JLD�ELGID_ÇËM�ÌrD�X�JHD.ù6WID.On`.ÏÒG@MPR/GIDFJHD�×BD.D.O�OIY[JLÎ+MvK<UVÔ.DFQ
Ç�UVEHG�ELGID³×IWIYPÏ�MvOI`.Ï XZJHD.ù6WIDFOI`.Ï?MPOIQ�ELGIDÒMPRHÊBD.`.E1JaMPEHUVYBb
MPOnQ!ELGIDjJLD.`.EaMPOIÍrK<D�UVR�Í[UVÌ[D.O�×6Ï}*�5O>I8x:hq�5�oO<��}:hqF5]o=<¶fnø�UVEHG
Ì[MPOnU<RLGIUVOIÍ£RLEHJHD�MPÎ_X�WIOI`.ELU<YrO8MvE!ELGID1×@YrWIOIQ@MvJHÏÒRHYrKVWIEHUVY[OnR
MPJLD/Y[×IEaMPUVOID.Q£MPRD Ø+*�5O>[á-, RHUVOJ��ÿ�*�RLU<O��9ÿ�>�5 ØHo]ô�G6á
ÊIJLYPÌ�UVQIDFQ ?����� � , ~ �� 5 ØLo]ô�MFá
XZYrJ"O@MvEHWIJaMPK�O6WIÎ_×@DFJHR}��5��:f"s�R}��	í6îIînÜNï�Û ØHo]mrm��nb	o�m[m\{�á
JHDFÎ+MPJLÉ6R]b�UVE_U<R�`.KVD]MPJ�X�JHY[Î�ØHo�ô[á�ELG@MPE�b�Ð@JHRLE�YvX*MvKVK»b�EHGID
öhD.UVÍ[D.OðXZJHD.ù6WIDFOI`.UVD.R]÷ ? ���� � bn×@DFU<OnÍ_J�MPELUVY[O@MvK»bIMvJHD�OnY_K<YrOIÍ[DFJÇ�D.KVK�ÈTRHDFÊ@D.JaMPELD.QR¶ ELGID.Ï�MvJHD}����î6ß6�'Ç�UVELGIUVO!ELGID"JLD]MPKBO6WIÎ_È
×BD.JHRª¶ MPOIQcb�RHDF`.Y[OIQ�b/EHG@MvE+ELGID�ö DFU<ÍrD.OIÎ�Y�QnD.R]÷�MPJLD®OnY
KVY[OIÍrD.J_WIOIUVù6WID[b�MPR�MPO6Ï�`.Y[Î�Î�Y[OÒÎ_WnK<ELUVÊIKVD[b���8�� �cb�YPX�³MPOIQ��#KVD]MPQnR]bI×6Ï³ØHo]ôv×@á.bnEHY_ELGID/R�MPÎ�D/D.UVÍ[D.O6X�JHD.ù6WID.On`.Ï
×IWIE�GBMPR"M�Î�Y6QID�RHELJHWI`.ELWIJHD1ØHo�ô[Mrá�EHG@MvE�U<R�EHGnD��]ÈTEHWnÊIKVD�YPX
EHGnD�Y[JLU<ÍrUVO@MPKBÎ�Y6QID[f�s"R�UVR�Y[×IRLD.JHÌrD.Q£UVO����³EHGIUVR�UVÎ�ÊnK<UVD.R
EHGBMPE�X�Y[J�EHGnU<R�Í[D.YrÎ�D.ELJHÏ6b6UVO£EHGID*`]MPRLD!YvX	X�Y[JH`FU<OnÍ@bIÇ�D�`]MvO
`.UVJH`FWIÎ_Ì[D.O6EeELGID�XZYrJHÇ�MPJHQ�MPOIQ/×@Mv`�É6Ç�MPJLQ�QIUVRH`.JLD.EHD�ânY[WIJLU<DFJ
EHJaMPOIR¶XZY[JLÎ MvOIQÓMPJLD�MP×IKVD�EHY1`.Y[OnRHEHJLWI`.E_ELGID_RHYrK<WnEHUVY[O³QIUºÈ
JHDF`.EHKVÏ�XZJHYrÎ ELGID�RHÊBD.`.UºÐ@D.Q:XZY[JL`.UVOIÍ_×6Ï1Î�D]MvOIR�YPX'EHGnD�J�M�Ï
Î�DFEHGIY6Qcf
t�GID.RLDåJHD.RLWIKVEHRÒMPÊIÊIKVÏ?MPKVRHYåELY OIYrOIJHDF`.E�MvOIÍ[WIKNMvJ£×@MPRLUVOIR]b
D.k6`.D.ÊnEÒEHG@MvE£EHGID�QID.ÍrD.OID.JaMP`.Ï6b_MPR®â�UVÍ[WIJLD8òåRLGIYPÇ�R]b*UVR
D.ÌrD.O�Ç�Y[JHRLD[b�×@DF`]MPWIRLDÓöhD.UVÍrD.OIÎ�Y6QIDFR]÷�D.k6UVRHE
XZY[J*XZJHDFù�WnD.O6È
`.UVD.R�Ç�UVEHGnU<O£ïO�rü�ÞIý[ï��eQIYrÎ+MPUVOIR'MvOIQ+MvJHD[b6Ç�UVEHGnU<O�EHGID XZWIO6È
Q@MvÎ�D.O6E�MvKIUVO6EHD.JLÌ[MPKVR]br`.Y[Î�ÊIKVD.EHDFK<Ï�MPJH×nU<ELJ�MvJHÏ6fcSTOIRLEHD]MvQcbrXZYrJ
EHGnD�Ê@MvJ�MP×BY[KNM1QnU<RL`.WIRLRHD.QåGID.JLD[b�EHGIDFJHD1UVR � WIRLEñM1QnU<RL`.JHDFEHD
RHDFE"YPXcÇ�M�Ì[D�XZJLD.ù6WID.OI`FU<DFR�XZYrJjÇ�GIUV`aGÒî��/RHEaMPELU<YrO@MPJLÏ_UVO�ELD.JTÈ
O@MvKcÇ�M�Ì[D�Ê@MvEHELD.JHO³D.k6UVRHEHR�f/STE"UVR"`FK<D�MPJ/EHG@MvE"×6Ï1EHGIUVR�EHUVÎ�D
EHGnD£öhD.UVÍ[D.OnÎ�Y6QID[÷BG@MvR!KVY[RLE!MPKVK'UVELR�RHÊBD.`.UºÐ@`.OnD.RHR1MPOIQÒELGIUVR
EHDFJHÎ�UVOIYrKVY[Í[Ï:U<R�OIY£KVYrOIÍ[D.J�WIRLDaXZWIKTfÒt�GID:ö X»MPUVKVWIJHD_YvX"EHGID
D.UVÍ[DFOÓÌ[MPKVWID�MvÊIÊIJLY�MP`aGc÷�G@MvR!ÊIJLD.Ì6UVY[WIRLK<Ï³×BD.D.OåOIY[ELD.QÓ×6Ï
ú'írßHÛIü�ý[î6þZÿ��rÜVß.ÜNî2���"ývÝ ��ØHo�m[ó[mrá.be×nWIE�EHGnD_ÇËM�Ï£ELGID_×BY[ETÈ
EHYrÎèUVR�QnU<RL`.JHDFEHUVÔ.D.Q�U<O:EHGID.UVJ/O6WIÎ�DFJHUV`]MPK'MvÊIÊIJHY6MP`aGÓØ ×�Ï³M
RHDFEjYvXëGIYrJHUVÔ.YrO�EaMPKIMPOnQ_Ì[D.JLEHUV`]MPKnK<UVOID�RLD.Í[Î�D.O6EHRaácÊnJHD.`.KVWIQnD.R
EHGnD�UVQIDFO�ELUºÐ@`]MPELUVY[O1YPX�EHGID�XZY6`.WIRLUVOIÍ_ÊIGID.OnY[Î�DFOIY[OcfùåÅ���¿"ÂåÆ2#rÅ�Ã�ÃVÅs�&Åc¿�À�Â
t�GID®MvWIEHGnY[J�UVR_ÍrJ�MPELDaXZWIK�EHYådcDFEHD.J��
�WIKVKVD.J�XZYrJ�YrJHÍ�M�È

OIUVÔ.UVOIÍ1M�RLEHUVÎ_WIKNMPELUVOIÍ_`.Y[OðXZD.JHDFOI`.D[f�t�D �"OIUV`]MvK'MPRHRLUVRHEHDFOI`.D
p



×6Ï ânJ�MPOnRTÈHdcDFEHD.J³��MPÎûQIWIJHUVOIÍåELGIDÒÊIJHDFÊ@MPJaMPEHUVYrO YvX!EHGID
Î+MvO6WIRH`.JLUVÊIEjUVR�D.ù6W@MvKVK<Ï�MvÊIÊIJLD.`.UNMPELD.Qcf ! Å4ÄAÅcÁFÅc¿"Å�ÅsÂ¾��6�����/�.���KÏ'�F�����h�@��É� ���"� I~'�]�L�T�I�L�H�!�F���9è' $#� �Ñe�.�����[��©aªAÔ�ª&%Ï����T�F���F���a�'�F�[�h�[�T�L�T�6�.�6�	�F�]�a�n�h�"�h²T�.�H�r�'%@���r�[���T���Z�P�hµI�L�H�L���a�

�/�P�r�H�N )(+*e¢_¤P¦,*.-0/21�*�3�4F��Î6q �=� Î.« �v 5��H�N�F�[�a�I´" º�I©aªAqr©6%)7986½ 1':<;H¤>=9?0;@/H¤P¼BAH¥P¦�¤@C�86½ED�F�A>=G*IHJHT�QÑe�L�H�]�E�
�/�F�­Ñ �H�a�T�a K_���]�a� à�  Ï�  K1 .�.�6�"¡�  �+Ñe  ´� tàB���!�6©aª]ª ÎL%M#��a�]�/�a���T�����N�P�L�����h�6�
�F�e�h�[�T�L�T���F�c���.�]�a�a��1'N�O PQ:<RSRS/H§�RSAT(+*9U9=GN�:V§�¢V/,;,8r K_���]���.�H�n�là� ��:©�ª�«�¬L%XWr�[�2É��L�H�a�T�r�P�[���ä�h�[�T�L�T�6�H�ZY��L�h���L�
�h�[K_�a�L�H�����6\�F���/�L� �������[���T�[�+���H�I�L���L��É]\���[�L�ä�I�H���H�h�6�L�
���I�'^L���L�h���H�_5����T�[�T�a�]�L�H�T�L�h�h�[�6�6 V`]:</'=G/F¦�¢V/,/.¦a/'1cb'AP¦d1�;,8BNr¼�¥L/�¼e>f �n©�«r©r�L©tÔ� [ K_���]���.�H�n��àc º��©�ª�«AÔ&%�èe�h�zÉ��H�����H���g^H�r�ñ~°���a�.�T�����[�L���h�[�T�H���
�6�L�hY��L�h���L�ñ�F���'¯P� \�F�T�[�6�]�L�_�]�a���T���H�.�r�[���T�T�6�L� ¯v���6\�]� �[�����L�@ i)/ N&R<1�;,8B/.j�½]§P¦aAH¥P¦@*lkM/E:cRm1�;,86¦@*on e �6¬6qr©r�T¬A�EÔ[ Kp\�[�r�[���¶�@��K1 º�@©aª�ªA &%�q������6���h�r�[���L�6���/�F�e�I�]�T�T��� �T�F�I�]�F�H�6�
�r�[���F�£���������L�H�������F�'�T���T���a���[�H�*�.���h�[�T�L�T���F�'�T�H���¶���a�a V5'���+�
�T�L�H�T�������.�@è�~�rsWo\�[�T���¶�@�Iª � �[�@ Kp\�[�r�[���¶�@��K1 ��"©aª�ªAq&%Ò~����
�h�[�[�6�L���a�®�F�"�I���T�T�]� �T�F�I�]�F�H�6�
�r�[�"�F�"�h�[�T�L�T���F���T�L���¶���a�e�h���a�.�[���h�P�6�.�6�������T���H�����h���a�/���a�v���[ tu��%uj]A@C6v�¼P¥+/.¦dD�w0*yx�*IF�A+:u1�:V¼�¤P¼�§{z�*l|}86¤+~F¤P¼�§>��7	¦a/aC@¦@:<¼BR<1AJb�RG8B/�U}A+Nr¦,RG8�HH¼BRS/.¦L¼�¤+R�:cAP¼6¤E=��I½6P�C�A>1�:<N&P�AP¼���RN¦�¤+RS: vl/H§U9=GA+��1@D)F�A>=G*.nP��ÔF�[�@ Ñe�r�h�h�h�h���F��q�  K1 ���©�ª �A�L%p�B8B/_§P½]¼6¤+PQ:c;21�AJbhRG8B/�N'C+CB/.¦�A ;@/H¤P¼&Dn[¼6§�/L§+*º�\¾°�]� �[�T���[�������[�����L�H�����Z�RÑ �H�a�T�a Y_�r���T�¶�@��¾� ��B©aª]«�Ô�%�q������6���[�H�F�������]�����F�®�F�c�h�[�T�L�T���F�'�	�F�]�a�
�r���/�����.�I�� �i)/,/�C�����/H¤�-0/'1'* e+� �[¬�ÎP©��»¬�Î6Ôr Y_�r���T�¶�@�$¾� º�c©aª]«�ª&%¦Ñ �H�]�F�H�a�T�����]�*�h�[�T�L�T���F�j���.�]�a���.�£�����F�ð�a�a (+*yU9=GN�:V§�¢�/@;,8B*.� � �I©t r©��H©tq�qr 

ó


