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

/*02143658749;:20�<
=?> @�ACBED2F;1436G�HCI�029;> >JA2KL029;@M=;5ONQP�02@M=?D2D#R2DSG�TU>6=?RS5�HV:23 74W�P�1
XJY[Z]\8^ \8_;\
`8a_;bOc�d�e;^ f�^ Y[^ ZEgih[d�XJY;`6j�b8k�l!\8^ mCn

o*h[d�^ Y[^ ZEgih;prq�d�Z]\E`]al�s ^ ZEgih[d�tud�gih[Y[^ ZEgih[dOvwjxgih[ZEgih?_[s dUyzoSq{t�vO|inC}�~���}��U�wl�gih[d�Y
�Qk�l�^ sz�[g��Vl�s k%�w^ k�^ �S� bE�
\8h;pJl�l�gih[d�YS� e;d

�������C�����;�u���V�������u�u��w_Vl�Yx\8^ \il!\8^ ��d#�Vl!b8�[k�d�ZEZE_[Y[��d�Y{ZEj�s s d�Y�e;^ d#�L^ l���Y[j�p
Z]\8^ m�s l!bE ;Y[��d�l�s d4b¡�¢b8mxbil�Y[m?_[Y[��d�Y£_[Yx\8d4b8Z]\�a_;\8f�d�YS�
�Ol��Cd�^L��^ bie{e;d4bM�Vl!b8�Cd�^ Y;p
e?b8_[gim�Y[^ gihx\�Y?_;bwe;_;b8gih¤e;^ dOo*d4¥Vd4¦;^ j�Y[ZEd�^ ��d�Y[ZEgihVl!` \8d�Y¡e;d�ZL§wd4��d��Cd�Z*ZEj�YVe;d4b8Y
l�_[gih�e;_;b8gih�e;^ d%�Vl!b8�Cd�e;d4b+��d4bE��d�YVe;d4\8d�Y�¨S^ gihx\i©x_[d�s s d��Cd�d�^ Y;¥V_;ª�\����Ld4b+h[^ d4b
��j�b8��d�Z]\8d�s s \8d��Vl!b8�[m�j�Y[Z]\il�Y[f4pJ�*s ��j�b8^ \8h[k_[Z��Vl�ZE^ d4bE\*l�_;`Qe;d�k«e;^ gih;b8j�k�l!\8^ ZEgih[d�Y
o*d4¥Vd4¦;^ j�Y[ZEk�j?e;d�s su_[YVe�s ^ d4`6d4bE\Ld�^ Y[d+�[^ ¦;d�s ��d�^ ZEdUtSb8d�Y[Y?_[Y[��e;d�Zw�Vl!b8�[�[^ s e;d�Zw^ Y
ZEd�^ Y[d+�Cd�^ e;d�Y��Vl!b8�Vl�Yx\8d�^ s d��2�L^ d+¬�aj�b8�Cd4bE`zl!b8�CdUd�Yx\8ZE�;b8^ gihx\Le[l��Cd�^¢e;d4bL��d4��d��Cd4p
ZE�Cd�f�^ VZEgih[d�YOo*d4¥Vd4¦;^ j�YSn�e;^ d�®w�Cd4bE`]al�gih[d�Y;`zl!b8�Cd�e;d4b¢¯x\Ebil�h[s _[Y[�
e;d4b�¨S^ gihx\i©x_[d�s s d��

°S±�²�³8´������� ³ µM´¶V·!¸ � ·x¹ �Vl!b8�[m�j�Y[Z]\il�Y[f�n[©x_Vl�Yx\8^ \il!\8^ ��dL�Vl!b8�[k�d�ZEZE_[Y[�;n;e;^ gih;b8j�k�l!p\8^ ZEgih[d�Z�o*d4¥Vd4¦;^ j�Y[ZEk�j?e;d�s szn[¨ul!bE ;Y[��j�ZEm�j��[^ d

º »�¼i½+¾8¿�¼EÀ2Á+½�Â

BED�GCP�1L@¤P�GC3 W�3 D23654I�02P�D�Ã+36=?F;D29[58743 Ä¡5i:23 P�> 7�GC3 P�ÅS=?14ÆuPUÆuP�3QGCP�1�ÇwP�R21i74P�3 > R2D2FMGCP�5LW�R#R2DCÈ
74P�1�5iRSI�02P�DSGCP�D%ÉP�ÊwP�ÆuP�5�5iP�3 72Ë8P�02P�1�P�3 D2P�W�P�D[741�=?> P*ÌO9;> > P;Í�HV3 P*36587�=?RSI�0�P�3 D�ÊO36I�0[743 F;P�1�<
=xÈ
1�=?@¤P!74P�1�W�R21ÇwP!ÎrR2DSGCR2D2F¡Ï;9;D�9;14F[=?D23654I�02P�D�TUP�02> Ä;9;:CÎrP�14ÄV1�=?D2ÄVR2D2F;P�DQÍCÃ=?W�R�ÊO3 1�G�GCP�1
N�=?14ÐVDCÑ¤@¤3 7LÒ�3 > ÎrP+P�3 D2P�5w587�=?1414P�DMÓ�DSGC9[5iÄ;9;:S5
@¤3 7wP�3 D2P�1wNQR2:uP�D29;:C743 Ä¤P�3 D2F;P�5iP�02P�DQÍ[Çw3658È
>6=?D2FMP�1iÎr9;> F?7�GC3 P�ÇwP�F;RC7�=;I�0[74R2D2FMGCP�1+ÅS=?14ÆuP�GCP�1H[743 @¤@¤> 3 :2:uP�DÔR2DSG�GCP�5OR2@¤> 3 P�F;P�DSGCP�D
ÉP�ÊwP�ÆuP�5�=?RS5454I�02> 3 P�Õ;> 36I�0�GCR21�I�0¤GCP�DMÖ�14W!7�A;5i9�G2=?Õ�G2=;5
Ó�14F;P�Æ2D2365�Ï;9;D¤5iP�3 D2P�1�ÇwP�9;ÆS=;I�0CÈ
74R2D2F[5iF[=?ÆuP�R2DSG�Ó�1iÎ�=?0214R2D2FM=?Æ20�×=?D2F?7�R2DSGÔ5i9MW�R�P�3 D2P�1+14P�I�0[7OF;149;ÆuP�D�TU>6=;545i3 ØSW�3 P�14R2D2F
GCP�5OTU1�=?D2ÄV02P�3 7�5iÆ23 >6GCP�5*Î�×R2021i7�Í�ÙuRS5�×=x74W�> 36I�0#ÊO3 14Ä[7�5i36I�0#GC3 P�ÇwP�> P�RSI�0[74R2D2F[58Î�=?14ÆuPU=?RCÎ�GCP�D
ÅS=?14ÆuP�3 DSGC14RSI�Ä�=?RS5�A2GC3 P�5i36I�0�GCR21�I�0�Ö�> 74P�14R2D2FM9CGCP�1�NQ36I�0[7�Ú[R2P�> > P�DVÊwP�I�0S5iP�>�Ï;P�1�×=?DSGCP�1i7�Í
Ó�3 D2POÚ[RS=?D[743 7�=x743 Ï;POÅS=?14Æ2@¤P�545iR2D2FSA?GC3 POF;> P�36I�02W�P�3 743 FUGCP�DMÓ�3 DCÛSR2Õ�GCP�1�NQ36I�0[7�Ú[R2P�> > P�DCÈ

Î�=?14ÆuPOP�> 3 @¤3 D23 P�1i7�AxÊ�×R21�GCP�GC3 P+Ü+ÆCË8P�Ä[743 ÏV3 P�14R2D2F�GCP�1�Ã+36=?F;D29[58743 ÄUÎi×9;1�GCP�14DQAxP�3 D2POF;P�DS=?R2P�14P
ÙuR29;1�GCDVR2D2F�Ï;9;D¡ÅS=?14Æ2@¤P�545iR2D2F�R2DSG¡Ó�14ÄV1�=?D2ÄVR2D2FUP�14@�×9;F;> 36I�02P�D¤R2DSG¡5i9%=?RSI�0¡GC3 P+Ý
P�1iÈ
>6=?RCÎ�5iÄ;9;D[74149;> > PÔ×R2ÆuP�1�P�3 D2P�D�>]×=?D2F;P�14P�D£ÙuP�3 741�=?R2@Þ023 DVÊwP�F�R2D[74P�1�587?×RC74W�P�DQÍQBED�GCP�@ß<�149?È
Ë8P�Ä[7£àLáSâxãSäJåzäEâxäJåzæxçMè�å é?åzäEâxê ç�ë�âxì�íxãVé[î�ï4ð;î4ñ�å�ç�ò#P�1iÎr9;> F?7¤GC3 P�ÅS=?14Æ2@¤P�545iR2D2FóGCR21�I�0ôÓ�3 DCÈ
54=x74W#P�3 D2P�1MÅS=?14ÆCÈi/O/wÃ�ÈET�=?@¤P�1�=�R2DSGõÝ+36GCP�9[=?RCÎrW�P�36I�02DVR2D2FöGCP�5¤Ó�DSGC9[5iÄ;9;:2Æ23 >6GCP�5%@¤3 7
DS=;I�0CÎr9;> F;P�DSGCP�1ÔÃ+3 F;3 7�=?> 365i3 P�14R2D2FSÍÙuR21óÓ�> 3 @¤3 DS=x743 9;D«GCP�1ÔNQ36I�0[7�Ú[R2P�> > P�DCÎ�=?14ÆuP£ÊO3 1�G÷3 D
GC3 P�5iP�1MÖ�14ÆuP�3 7¤P�3 DôÅS=?14Æ2Ä;9;DS587�=?D2W!ÈEÖ�> F;9;143 7402@%RS5�Ï;9;14F;P�5874P�> > 7�A�GCP�1¤GC3 P�ÆuP�> P�RSI�0C74R2D2F[58È
R2DS=?Æ20�×=?D2F;3 F;P�ÉP�ÊwP�ÆuP!Î�=?14ÆuP%ÆuP�58743 @¤@�7R2DSGóÅS=?14ÆCÎrP�02> P�1GCR21�I�0 ×ø ÆuP�14ÆuP�> 36I�0[74R2D2F�R2DSG
BED[74P�1414P!ÛSP!ÑC3 9;D#GCP!74P�Ä[743 P�1i7�Í
ù �Ol�Z*ú¢b8j!û]d�mx\���^ bie���j�Y¤e;d4b*�Ld�_;\8ZEgih[d�Y��[j�b8ZEgih?_[Y[��ZE��d�k�d�^ Y[ZEgihVl!` \*��d4`]aj�bie;d4bE\y�¯?�¤}�ü�ý�þ�~�p8ÿ
_[YVe�q�d�~xÿ��x��þxÿ4p8ÿ!|i�



� � ¿¢À������+¼	�
Ã=;5�Ý
P�1iÎ�=?0214P�D{ÆS=;5i3 P�1i7¤=?RCÎUGCP�@ GC36I�02149;@M=x743654I�02P�DõÌOP!ÛSP!ÑC3 9;DS5i@¤9[GCP�> >�
 ��]A
G2=;5¤GCP�D
ÅS=?14ÆuP�3 DSGC14RSI�Äö=?RS5�GCP�1%NQ3 D2P�=?14Ä;9;@%Æ23 DS=x743 9;DöW�ÊwP�3 P�1%ÅS=?14ÆuP�D£P�14ÄV>]×=?1i7��QGCP�1�ÅS=?14ÆuP¡GCP�1
Ü+ÆuP�1iÛ�×=;I�02P�DCÈ�R2DSG£GCP�1%GCP�1�TM×9;14:uP�1414P!ÛSP!ÑC3 9;DQÍ���3 7�GCP�1%Ö�D2DS=?02@¤P¡P�3 D2P�1�=;I�02149;@M=x743 È
54I�02P�DõÌOP!ÛSP!ÑC3 9;Dõ=?DõGCP�1¡Ü+ÆCË8P�Ä[749;ÆuP�1iÛ�×=;I�02P¡Äx=?D2DõGC3 P#NQ36I�0[7�Ú[R2P�> > P�DCÎ�=?14ÆuP#=?>65�ÅS=?14ÆuP
GCP�1�Ü+ÆuP�1iÛ�×=;I�02P�D214P!ÛSP!ÑC3 9;D�R2DSGóGC3 P¤ÉP�ÊwP�ÆuP!Î�=?14ÆuP�=?>65+TM×9;14:uP�1414P!ÛSP!ÑC3 9;DS5iÄ;9;@¤:u9;D2P�DC74P
36GCP�D[743 ØSW�3 P�1i7*ÊwP�1�GCP�DQÍCÙu3 P�>uGCP�1wÚ[RS=?D[743 7�=x743 Ï;P�D¡ÅS=?14Æ2@¤P�545iR2D2F�36587LGC3 P+ÇwP�58743 @¤@%R2D2F%GCP�1
14P�3 D2P�D ÉP�ÊwP�ÆuP!Î�=?14ÆuP;A�GC3 PÔGCP�1 ø D[74P�1�54I�02P�36GCR2D2F�Ï;9;DôÏ;P�1�54I�023 P�GCP�DS=?1i743 F;P�@ ÉP�ÊwP�ÆuP;A
3 DS5iÆuP�5i9;DSGCP�14PLW�R21wÃ+3 ��P�14P�D2W�3 P�14R2D2F�W�ÊO3654I�02P�D¤F;P�5iR2DSGCP�@ R2DSG¤:S=x74029;> 9;F;3654I�02P�@ ÉP�ÊwP!È
ÆuP;A�GC3 P�D[7�Í�Ã+P�1�023 P�1�Ï;9;14F;P�5874P�> > 74P¤ÅS=?14Æ2Ä;9;DS587�=?D2W!ÈEÖ�> F;9;143 7402@%RS5�36587%GC14P�365874RCØSFSÍQÃ=?ÆuP�3
ÊO3 1�G�W�R2D�×=;I�0S587wGC3 P+NQ36I�0[7�Ú[R2P�> > P�DCÎ�=?14ÆuPO9;02D2P+Ó�3 DS54=x74WOÏ;9;DM=xÈ]:2143 9;143CÏ;P�1iÎ�×R2F;ÆS=?14P�@�� 3658È
5iP�Dô=?RS5¤GCP�D�Çw3 >6G2G2=x74P�DõP�14@¤3 7i74P�> 7�Í*Ö�RCÎrF;14R2DSGõGC3 P�5iP�1�ÙuRS54=x74W�3 DCÎr9;14@M=x743 9;D{>]×=?Õ?7M5i36I�0
GC3 P�F;P�5iRSI�0[74P#ÉP�ÊwP�ÆuP!Î�=?14ÆuP�54I�0�×=x74W�P�DQÍ�ÇwP�3*Ý
P�1iÎ�×R2F;ÆS=?14Ä;P�3 7%ÆuP�36GCP�1¤ÅS=?14ÆS=?D[74P�3 > P¡ÊwP�1iÈ
GCP�D�GC3 P�ÅS=?Ä[749;14P�D#GCP�1�GC36I�02149;@M=x743654I�02P�D�NQ3 D2P�=?14Ä;9;@%Æ23 DS=x743 9;D¡ÆuP�14P�I�02D2P!7�A25i9¤G2=?Õ¤G2=;5
Çw3 >6G#:23 ÑCP�> ÊwP�365iP3 D�GC3 PLË8P�ÊwP�3 > 3 F;P�D#F;P�ÊO36I�0[74P!74P�D�ÅS=?14Æ2Ä;9;@¤:u9;D2P�D[74P�D�=?RCÎrF;P!74P�3 > 7OÊO3 1�G¢Í

�����������! �"�#$#&%('()+*(�-,/.0"�1324 �5�%(��6�6���'(798:,3;0�
Ã+3 P�W�R�@¤P�545iP�DSGCP�D�ÅS=?14ÆVÊwP�1i74P�
 <�=?>@=?ABDCFE�P�3 D2P�5QP�3 DCÎ�=?14Æ23 F;P�D%Ü+ÆCË8P�Ä[7�5¢@¤3 7�5i:uP�Ä[741�=?> P�@
ÌOP�@¤36545i3 9;DS5iF;1�=;GG
 HJIK =LHJMK =LHJNK DCFE�GCP�5wTM×9;14:uP�1�5
R2DSGMP�3 D2P�1*ÊwP�> > P�D2>]×=?D2F;P�D2D2P�RC741�=?> P�DMÌOP!ÈÛSP!ÑC3 9;D�GCP�1�Ü+ÆCË8P�Ä[749;ÆuP�1iÛ�×=;I�02PO
 HJIP =LHJMP =LHJNP DCFE�QR
 H P =LH P =LH P DCFE?AuG2=;5�@¤3 7+P�3 D2P�1+NQ36I�0[7iÈÚ[R2P�> > P�GCP�1+ÅS=?14ÆuPO
 S�IT=US�M�=US�NVDCFEUÆuP�> P�RSI�0[74P!7�ÊO3 1�G¢A25874P�> > P�D�5i36I�0#DS=;I�0�GCP�@ GC36I�02149;@M=xÈ
743654I�02P�D�ÌOP!ÛSP!ÑC3 9;DS5i@¤9CGCP�> >¢ÊO3 PUÎr9;> F?7�G2=?1��

WX <>A
YZ Q\[ P H P

WX S�IS�MS�N
YZ^] [ K WX HJIK`_ S�IHJMKa_ S�MHJNK _ S�N

YZ = b	�3c
@¤3 7+GCP�D�:u9[5i3 743 Ï;P�D�ÉP�ÊO36I�0[7�58Î�=?Ä[749;14P�Dd[ P R2DSG/[ K ÍBE@ =?RCÎ�GC3 POHVR2@¤@¤P�GCP�1
GC14P�3CÅS=?14Æ2Äx=?D�×=?> P*D29;14@¤3 P�1i74P�DM/*B8ÓfeCÅS=?14Æ�GC36=?F;1�=?@¤@÷> 3 P�F;P�D
GC3 P�5iP�ÅS=?14ÆVÊwP�1i74P%=?RCÎ*P�3 D2P�1�ÉP�1�=;GCP�DQA�GCP�14P�DöÉP�1�=;GCP�D2F;> P�36I�0VR2D2F¡P!ÑC:2> 3 W�3 7�=?D2F;P�F;P�ÆuP�D
ÊwP�1�GCP�D#Äx=?D2Dg�

>< ] > ] A Qih _ << ] > ] A
]aj blkmc

@¤3 7
h@Qon �pnoq	rq	s _�t ru(v t�wut wu v t su� ] q rq w _ t ru v t sut wu v t su

R2DSG
j Q �� ] q rq w _ t ru v t sut wu v t suGx

b�y-c
Å�×R21�W�ÊwP�3
Ï;P�1�54I�023 P�GCP�DCÎ�=?14Æ23 F;PMÜ+ÆCË8P�Ä[74P;AQGC3 P¤@¤3 7�P�3 D2P�1�NQ36I�0[7�Ú[R2P�> > PMGCP�1UF;> P�36I�02P�D

ÅS=?14ÆuP{z{ÆuP�58741�=?02> 7�ÊwP�1�GCP�DQACF;3 > 7��
WX H IK�| òHJMK�| òHJNK�| ò

YZ~}Q WX H IK�| �HJMK�| �HJNK�| �
YZ
R2DSG z`Q WX S�I òS M òS�N ò

YZ Q WX S�I�S M�S�N�
YZ
x

bF��c



Ã=;5OÉ> P�36I�0S5iP!74W�P�D¡ÆuP�36GCP�1�ÉP�1�=;GCP�D2F;> P�36I�0VR2D2F;P�D¤P�14F;3 ÆC7w@¤3 7�� q Q S�I��:blS�I
] S�M ] S�NTc

R2DSGB[ q Q S�M��:blS�I
] S�M ] S�NTc�GC3 P*D29;14@¤3 P�1i74P*ÅS=?14ÆuPwGCP�1�NQ36I�0[7�Ú[R2P�> > Pw=?>65�HCI�02D23 7i74:2R2D2Ä[7�Í

ø @ GC3 P�5iP#Ó�3 F;P�DS54I�0S=xÎz7�=?RS5iDVRC74W�P�D£W�R{Ä¢×9;D2D2P�DQA�@ó×RS545iP�DõGC3 P#ÅS=?14Æ2F;P�1�=;GCP�D�9;02D2P
Ó�3 DS54=x74WOÏ;9;D¡=xÈ]:2143 9;143 È9� 36545iP�D�=?RS5�GCP�D�Çw3 >6G2G2=x74P�DMP!ÑV741�=?023 P�1i7�ÊwP�1�GCP�DQÍ;Ã=;5�Çw3 >6GMÊO3 1�G
W�R2D�×=;I�0S587��!âxì���ï�ç]é
	Mç!ãSäJå�ç!ì�äJASR2@ÞÜ+ÆCË8P�Ä[74P�P�3 D2P�1�P�3 D202P�3 74> 36I�02P�DÔTM×9;14:uP�1iÎ�=?14ÆuPU3 D�P�3 D2P�@
/*> RS5874P�1�W�R¤Ï;P�14P�3 D2P�DQÍ?Ã=?W�R¤ÊO3 1�G�P�3 DM5i:uP�W�3 P�> > P�1 ��P�14ÄV@M=?>65i1�=?R2@ Ï;P�14ÊwP�DSGCP!7�AxÆuP�3SGCP�@
GC3 P¡ÅS=?14ÆVÏ;P�Ä[749;14P�Dó=?RCÎOG2=;5U9;1i74029;F;9;DS=?> P�TU9;@¤:2> P�@¤P�D[7�W�R21 ø DVÆ2R2D[7�=;I�0S5iP¤:2149?Ë83 W�3 P�1i7
R2DSG�=?DS54I�02> 3 P�Õ;P�DSGD29;14@¤3 P�1i7QÊwP�1�GCP�DO
 kVA�y3]Í�Ã=�GC3 P*TM×9;14:uP�1iÎ�=?14ÆuP�DD236I�0[7QÆuP�Äx=?D2D[7�5i3 DSG¢A
Ä;9;@¤@�7+P�5�G2=?ÆuP�3�W�R ø D2F;P�DS=?R23 F;Ä;P�3 74P�DQASGC3 P%5i36I�0�G2=?143 D£×=?R2Õ;P�14DQASG2=?ÕM3JÍV=?> > FSÍ;@¤P�0214P�14P
Ü+ÆCË8P�Ä[74P�@¤3 7%×=?02D2> 36I�02P�D�TM×9;14:uP�1iÎ�=?14ÆuP�D�3 D�P�3 D2P�@ /*> RS5874P�1OW�R#ØSDSGCP�D�5i3 DSG¢Í
BE@ /*B8Ó
ÈEÅS=?14Æ�GC36=?F;1�=?@¤@ P�3 D2P�5O5i9;>6I�02P�DÔ/*> RS5874P�1�5O5i3 DSG�G2=?D2D�=?RSI�0�@¤P�0214P�14P@�×9;F?È

> 36I�02P�ÉP�1�=;GCP�D�W�R¡ØSDSGCP�DQÍ2Ã+3 P�� N*×=?D2F[5874P�D#GC3 P�5iP�1OÉP�1�=;GCP�D�ÊwP�1�GCP�D�@¤3 7�Ò�3 > ÎrPUP�3 D2P�1
 îxá;é������Cì4âxã2ï��!îxì�	MâxäJå�îxã�GCP!74P�Ä[743 P�1i7�Í�� 5i9;> > 74P¡D236I�0[7%W�R£ÄV> P�3 D£F;P�Ê�×=?02> 7�ÊwP�1�GCP�DQA�R2@
GC3 P�Ù�=?02>uGCP�1OÉP�1�=;GCP�D20VÐV:u9?7402P�5iP�DMD236I�0[7wÆuP�14P�3 7�5*3 D�GC3 P�5iP�@ HCI�02143 7i7wW�R�ÆuP�54I�021�×=?D2Ä;P�DQÍ
BEDMÖ�Æ2ÆQÍ4�-b�=-c�ÊOR21�GCP�D�ÆuP�365i:23 P�> 0S=xÎz7�ÏV3 P�1*ÉP�1�=;GCP�D¤=?RS5
ÅS=?14Æ�GC36=?F;1�=?@¤@«P�3 D2P�5w/*> RS5874P�1�5
P!ÑV741�=?023 P�1i7�Í
Ó�3 D2P�HVP�> P�Ä[743 9;DÔ3 D2D2P�140S=?> ÆóGC3 P�5iP�1Ò�ÐV:u9?7402P�5iP�D�ØSDSGCP!73 @ Ì�=?02@¤P�DóGCP�1�åzãSæxç!ì�ï�ç!ã

� �!â���ï�á����2ç+587�=x7i7�ÍSÃ=?ÆuP�3QÊO3 1�G�GCP�14P�D�TU9;DS5i365874P�D2WUW�R2@ GC36I�02149;@M=x743654I�02P�D#ÌOP!ÛSP!ÑC3 9;DS58È
@¤9CGCP�> >
×R2ÆuP�14:21?×RCÎz7*R2DSG�ÆuP�ÊwP�1i74P!7�Í[<�0VÐC5i3 Äx=?> 3654I�02POÉ14R2DSGC>6=?F;POGCP�1�3 DVÏ;P�1�5iP�D¤<
Î�=;G25iRSI�02P
36587¤GC3 P�5iR2ÄVW�P�545i3 Ï;P ×Ö�DSGCP�14R2D2FóGCP�1�ÅS=?14ÆVÊwP�1i74PMP�D[74>6=?D2FÔP�3 D2P�5�F;P�ÄV1?×R2@¤@�74P�DôÜ+ÆCË8P�Ä[7�5
Ï;9;DÔP�3 D2P�@ ÅS=?14ÆuP!ÑV7414P�@ b�TM×9;14:uP�1iÎ�=?14ÆuP3cLW�R2@Þ=?DSGCP�14P�DÔÅS=?14ÆuP!ÑV7414P�@ b�ÇwP�> P�RSI�0C74R2D2F[58È
Î�=?14ÆuP3c�GCP�5
GC36I�02149;@M=x743654I�02P�D���9CGCP�> >65�
 � ]Í;Ã+P�5i0S=?> Æ�ÊO3 1�G�Î�×R21¢Ë8P�GCP�ÉP�1�=;GCP�D20VÐV:u9?7402P�5iP
P�3 D2P�5�/*> RS5874P�1�5UP�3 D�> 9;Äx=?> P�1�<
Î�=;Gó3 @ßÇw3 >6GöF;P�5iRSI�0[7db�Ö�Æ2ÆQÍ �-brÆ cLc�A�GCP�1�GC3 P¡ÅS=?14ÆVÊwP�1i74P
=?RCÎ�GCP�1+ÉP�1�=;GCP�D�3 D�P�3 D2P�D�749;:u9;> 9;F;3654I�02P�D�ÙuRS54=?@¤@¤P�D20S=?D2F%Æ2143 D2F?7�Í2N�=?D2F;PU<
Î�=;GCPU3 @
Ü+143 F;3 DS=?> Æ23 >6G¢A�GC3 PL3 @ ÅS=?14Æ�GC36=?F;1�=?@¤@ P�3 D2P�1�ÉP�1�=;GCP�D�W�R2W�R214P�I�02D2P�D�5i3 DSG¢A�P�D[7�5i:214P�I�02P�D
@¤3 7+029;02P�1���=?021�54I�02P�3 D2> 36I�02Ä;P�3 7OP�3 D2P�@ GCP�1�F;P�5iRSI�0[74P�D�ÅS=?14Æ�×R2ÆuP�14Fu×=?D2F;P;ÍSÙuR21+ÇwP�58743 @�È
@%R2D2F GCP�5�>]×=?D2F[5874P�D÷<
Î�=;GCP�5#P�3 D2P�1óÉP�1�=;GCP�D ÊwP�1�GCP�D÷GCP�14P�D÷D29;14@¤3 P�1i74P�ÅS=?14ÆVÊwP�1i74P
DS=;I�02P�3 DS=?DSGCP�1
3 D¡G2=;5wÜ+143 F;3 DS=?> Æ23 >6G%W�R21?×RSI�ÄV:2149?Ë83 W�3 P�1i7
R2DSGM=?RCÎ¢GC3 14P�Ä[74P��+=;I�0VÆS=?1�54I�0S=xÎz7
W�RÔÆuP�14P�3 7�5�ÆuP�5874P�02P�DSGCP�Dó<
Î�=;GCP�Dô×R2ÆuP�14:21?×RCÎz7�ÍuÃ=?ÆuP�3�36587+W�R�ÆuP�=;I�0[74P�DQAuG2=?Õ¡W�ÊL=?1�P�D[7iÈ
>6=?D2F�P�3 D2P�5+<
Î�=;GCP�5ÅS=?14ÆuP�DÔ3 @ Ã+36=?F;1�=?@¤@ ×R2ÆuP�1�5i:214R2D2F;P�D�ÊwP�1�GCP�D�Ä¢×9;D2D2P�DQA�GC3 P�ÌOP�3 È

���������� � �  � � 

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

'�''�''�'(�((�((�(

)�))�)*�**�*

+�+�++�+�+,�,,�,0.5

0.5

0.8

0.8 (b)(a) (c)

0.60.30

0.6

0.3

g

r

-/.0. �21V�Qyrl�|��*_[ZEZEgih[Y[^ \E\*e;d�Z�3�X]�¢pJ�Vl!b8�2e;^ l���bil�k�k�Z�d�^ Y[d�Z�3�s _[Z]\8d4b8Z��¢yz�C|��L^ d�s j�m�l�s d�YMú¢`zl�e;d
e;d4b�b8d��;b!al�ZEd�Yx\il!\8^ ��d�Y¤�Vl!b8�[��d4bil�e;dOd�^ Y[d�Z�3�s _[Z]\8d4b8Z*ZE^ YVe¤l�s Z
��d�^ ª�d�46587
9 :�;
<2=8;�9 >?;@>A=8;�^ k �Vl!b8�;p
�[^ s eôd�^ Y[��d4\Ebil���d�YS�Uyzg!|¤�L^ dÔ�Vl!b8�[��d4bil�e;d�Y e;d4b¡d�^ Y[f�d�s Y[d�YB3�s _[Z]\8d4b�ZEgih[Y[d�^ e;d�Y�ZE^ gih�^ Y�e;d4b
¨S^ gihx\i©x_[d�s s d�Y;`zl!b8�Cd+¯C�



0 0.2 0.4

0.4

0.2

r

g

S

22

5

2
3

1

2

2

-/.0. ���2���L^ d ¯x ;k�Cj�s d ^ k 3�X]�¢p
�Vl!b8�2e;^ l���bil�k�k yzs ^ Y[m?Zi| d�Yx\8ZE�;b8d4p
gih[d�Yôe;d�YõY[j�b8k�^ d4bE\8d�Yô�Vl!b8�x��d4bE\8d�Y
d�^ Y[d�Z 3�s _[Z]\8d4b8Z��U¯?^ döZE^ YVe ^ k�Y[j�bEp
k�^ d4bE\8d�Y£®*b8^ ��^ YVl�s �[^ s eö��^ d�e;d4b8f�_;VY;p
e;d�Y _[YVe �[^ s e;d�Y ú¢`zl�e;d k�^ \ôe;d�Y
l�Y[��d���d��Cd�Y[d�YM¨�al�Y[��d�YS�

02P�DCÎr9;> F;PL=?ÆuP�1�P�140S=?> 74P�D%Æ2> P�3 ÆuP�D�@%R2ÕSÍxÖ�Æ2ÆQÍ:k�Ï;P�1�GCP�RC74> 36I�0[7
GCP�DMÙuRS54=?@¤@¤P�D20S=?D2FÏ;9;D
ÅS=?14Æ2F;P�1�=;GCP¡3 @ Ã+36=?F;1�=?@¤@ R2DSG{> 9;Äx=?> P�@ <
Î�=;G{3 @ Çw3 >6G¢Í�Ã+3 P�N*×=?D2F;P#GCP�5�>]×=?D2F[5874P�D
<
Î�=;GCP�5Äx=?D2D£=?>65B�Ô=?Õ#Î�×R21�GC3 P�É¡×R2> 743 F;Ä;P�3 7�GCP�5�GC36I�02149;@M=x743654I�02P�DöÌOP!ÛSP!ÑC3 9;DS5i@¤9CGCP�> >65
3 D[74P�14:214P!743 P�1i7�R2DSG�5i9UP�3 D2PL14P�:21�×=;5iP�D[7�=x743 Ï;PwÉP�1�=;GCPwÎ�×R21
P�3 D¡/*> RS5874P�1
ÆuP�58743 @¤@�7
ÊwP�1�GCP�DQÍ
Ã+P�1�HCI�02D23 7i74:2R2D2Ä[7�GCP�114P�:21�×=;5iP�D[7�=x743 Ï;P�DÔÉP�1�=;GCP�D�> 3 P!ÎrP�1i7UGC3 P�F;P�5iRSI�0[74P�ÇwP�> P�RSI�0CÈ

74R2D2F[58Î�=?14ÆuP@b�Ö�Æ2ÆQÍ4�-b�I�cLc�ÍCÖ�> > P�1�GC3 D2F[5w36587O3 D�GC3 P�5iP�@-H[7�=;GC3 R2@ D236I�0[7LW�ÊO3654I�02P�D�Ä;9;1414P�Ä[È
74P�D�ÅS=?14Æ2F;P�1�=;GCP�D¡R2DSG#5i9;>6I�02P�DQACGC3 PUW;Í ÇÍ2G2=;5OÓ�14F;P�Æ2D2365*Ï;9;D���îxê îxì�����ê å ñ;ñ�åzãVé�5i3 DSG¢ACW�R
R2D[74P�1�54I�02P�36GCP�DQÍ¢Ã=#GC3 PMÖ�D2W�=?02>�GCP�1ÎrP�02> P�140S=xÎz74P�D£ÉP�1�=;GCP�DóÏ;P�140�×=?> 74D2365i@�×=?Õ;3 F¡F;P�143 D2F
36587�A2Äx=?D2D�GCP�D2D29CI�0�GCP�1OÄ;9;1414P�Ä[74P�HCI�02D23 7i74:2R2D2Ä[7�ÆuP�58743 @¤@�7+ÊwP�1�GCP�DQÍ

��� ���g132��8: 
	m%('()a*(�-,��G�� �-;0��798:,3;0�
Ó�3 D2P ��P!74029CGCP�W�R21ÇwP�58743 @¤@%R2D2F�GCP�1ÉP�ÊwP�ÆuP!Î�=?14ÆuP�36587UGC3 P�Ý+3 P�1i74P�> ÄV14P�3654=?DS=?> ÐC5iPO
 �3]A
ÆuP�3�GCP�1+GC3 P%ÅS=?14ÆuP�D�P�3 D2P�5UÜ+ÆCË8P�Ä[7�5O@¤3 7Ò�3 > ÎrP%W�ÊwP�3 P�1O9;1i74029;D29;14@M=?> P�1OÓ�3 F;P�DVÏ;P�Ä[749;14P�D
ÆuP�54I�02143 P�ÆuP�D÷ÊwP�1�GCP�DQÍ�Ã+3 P�5iP£ÊwP�1�GCP�D 5i9�149?743 P�1i7�AOG2=?Õ�P�3 D2P�1�Ï;9;D÷ÆuP�36GCP�D 3 D«ÌO36I�0CÈ
74R2D2FõGCP�1�NQ36I�0[7�Ú[R2P�> > P�DCÎ�=?14ÆuP&z ÊwP�36587�Í*Ã+3 PÔ741�=?DS58Îr9;14@¤3 P�1i74P�D �öP�1i74Pó5i3 DSG G2=?D2D 3 @
P�1�5874P�D��+RS=;GC1�=?D[74P�DôGCP�5MÓ�3 D202P�3 7�5iÄV14P�365iP�5�W�RõØSDSGCP�DQÍ*Ó�3 D2P�149;Æ2RS5874P�HCI�0�×=x74W�R2D2F£GCP�1
TM×9;14:uP�1iÎ�=?14ÆuP> 3 P!ÎrP�1i7�GCP�1��öP�1i7�A2GCP�1�â2	��*ç!åzäEç�ï�äEç!ã¤Ï;9;D zõP�D[7iÎrP�14D[7O36587�Í
�������B"��g��6� ��"������0, ��'('�%('()
HV3 DSG%ÆuP�36GCP�ÅS=?14ÆS=?D[74P�3 > PwGCP�5
GC36I�02149;@M=x743654I�02P�D���9CGCP�> >65�ÆuP�Äx=?D2D[7�A;5i9Ä¢×9;D2D2P�D�=?RSI�0¤GC3 P
ÉP�ÊO36I�0[7�58Î�=?Ä[749;14P�D�ÆuP�14P�I�02D2P!7�R2DSG¤5i9�G2=;5�Çw3 >6G�:23 ÑCP�> ÊwP�365iPL3 D¡5iP�3 D2P�ÅS=?14Æ2ÆuP�587�=?DSGV74P�3 > P
W�P�14> P�F?7UÊwP�1�GCP�DQÍ¢Ã=?W�RöÊO3 1�GöGC3 PO��9V9;14P!ÈE<�P�D2149[5iP!ÈE<*5iP�RSGC9;3 DVÏ;P�1�5iP+P�3 D2F;P�5iP!74W!7�ÍQÃ=?@¤3 7
ÊO3 1�G�GC3 P�ÉP�ÊO36I�0[74R2D2F¡5i9MÏ;9;14F;P�D29;@¤@¤P�DQA2G2=?Õ¡GCP�1+Ú[RS=;GC1�=x743654I�02P�Ö�ÆS587�=?DSG�W�ÊO3654I�02P�D
HCI�0�×=x74W�ÊwP�1i7LR2DSGÔÜ+143 F;3 DS=?> ÊwP�1i7L@¤3 D23 @¤3 P�1i7�ÊO3 1�G&
 y ]Í
� »��2Â�¿��½+¼! " [¿ Á+½ �$# ¼! -�OÁ% " V¼	�*½
Ã=;5L023 P�1LÏ;9;14F;P�5874P�> > 74PÝ
P�1iÎ�=?0214P�D�W�R21�K�14P�D2DVR2D2F�Ï;9;D�Ü+ÆuP�1iÛQ×I!02P�D214P!ÛSP!ÑC3 9;D¡R2DSG#TM×9;1iÈ
:uP�1414P!ÛSP!ÑC3 9;DöÊOR21�GCPM5i9xÊw9;02>
=?D£Çw3 >6GCP�14D£GCP�5�N�=?14ÐVDCÑö=?>65�=?RSI�0£=?D�<�0S=?D[749;@%Æ23 >6GCP�14D
F;P!74P�5874P!7�ÍwÃ+3 Pó<�0S=?D[749;@%Æ23 >6GCP�1¡W�P�3 F;P�D <�>6=;58743 ÄVÄVR2F;P�> DQA*GC3 PÔ3 D P�3 D2P�@�D2P�RC741�=?> 14P!ÛSP�Ä[È
743 P�14P�DSGCP�D�T�=;5874P�DõR2D[74P�1¡Ó�3 DS54=x74W#P�3 D2P�5ó×R2Æ2> 36I�02P�D�NQR2:uP�D2:S=?14ÐVD2F;9[5iÄ;9;:S5%=?RCÎrF;P�D29;@�È
@¤P�DÔÊOR21�GCP�DQÍ�Å�×R21ÆuP�36GCP¤Çw3 >6GC@M=x74P�1436=?> 3 P�D�Ä;9;D2D[74P%GC3 P�NQ36I�0[7�Ú[R2P�> > P�DCÎ�=?14ÆuP%ÆuP�58743 @¤@�7
R2DSG%P�3 D2Pw:23 ÑCP�> ÊwP�365iPOHVP�:S=?143 P�14R2D2FGCP�1
Çw3 >6GCP�1�3 D�3 0214PLF;P�ÊO36I�0[74P!74P�D%ÅS=?14ÆS=?D[74P�3 > PwP�14W�3 P�> 7
ÊwP�1�GCP�DQÍSBEDóÖ�Æ2Æ23 >6GCR2D2FGy¡ÊO3 1�G�GC3 P�5iP�5Ó�14F;P�Æ2D2365�=?>65�@M=x7402P�@M=x743654I�02P¤É> P�36I�0VR2D2F¡ÊO3 Pb	�3cLG2=?14F;P�5874P�> > 7�Í



-/.0. ���2���Ol�Z�®*b8^ ��^ YVl�s �[^ s e�yzs ^ Y[m?Zi|V��^ bieO^ YOZEd�^ Y[d��Cd�^ e;d�Y��Vl!b8�Vl�Yx\8d�^ s d*y6b8d�gihx\8Zi|C��d�ZE�[s ^ \E\8d4\����L^ d
§wd4��^ gihx\8Z]`zl�mx\8j�b8d�Y����O_[YVe�e;^ dw¬�aj�b8�Cd4bE`zl!b8�CdwZE^ YVe%l�s Z�ú¢b8j?e;_[mx\Ly6b8d�gihx\8Zi|�f�_�ZEd�h[d�YSnx��al�h;b8d�YVe
���O_[YVe�e;^ d�¨S^ gihx\i©x_[d�s s d�Y;`zl!b8�CdO^ Y�d�^ Y[d�k���^ s e#y�c�^ \E\8d!|�f�_[Z8l�k�k�d�Y[��d4`zl!ª�\*ZE^ YVe2�

=

=

+ .

.+

BEDõÆuP�36GCP�DôÇw3 >6GCP�14DõGCP�1MTM×9;14:uP�1iÎ�=?14ÆuPMÎ�=?> > P�DõGC3 P#F;P�54I�0VÊ�×=?14W!74P�D{K�P�3 > P#3 DS5�Ö�R2F;P;Í
Ó�3 D2PõHCI�0VÊ�×=?14W�R2D2FõP�1iÎr9;> F?7�ÆuP�3�D2P�F[=x743 Ï;P�D ÅS=?14ÆS=?D[74P�3 > P�D÷ÆuP�3%GCP�1ÔGC36I�02149;@M=x743654I�02P�D
K�14P�D2DVR2D2FSÍÃ= GC3 P�5iP{3 D2D2P�140S=?> Æ GCP�5óW�R2F;14R2DSGCP�> 3 P�F;P�DSGCP�D :20VÐC5i3 Äx=?> 3654I�02P�Do��9CGCP�> >65
D236I�0[7�=?RCÎz7414P!74P�DQAQÄ¢×9;D2D2P�D�5i9�ÅS=?14ÆCÎrP�02> P�1�=?RCÎrF;P�5i:�×R21i7UÊwP�1�GCP�DQÍ¢BE@ßÉ>6=?D2W�> 36I�0[74ÆuP�14P�36I�0
GCP�1¡F;P�> ÆuP�D TUR2F;P�>{b�Ö�Æ2ÆQÍ:y brR2D[74P�D�> 3 D2ÄC5UcLcM5i3 DSG ��îxê îxì ��ê å ñ;ñ�åzãVé�ÈEÓV��P�Ä[74Pó3 D Å29;> F;P
Ï;9;D ×ø ÆuP�14ÆuP�> 36I�0[74R2D2F�W�R÷ÆuP�9;ÆS=;I�0[74P�DQÍLBE@ Ì�=?DSGCÆuP�14P�36I�0÷GCP�1ÔH[743 @¤@¤> 3 :2:uP�D÷7414P!74P�D
G2=?F;P�F;P�D�BED[74P�1414P!ÛSP!ÑC3 9;D2P�D�=?RCÎ8AxG¢Í 0QÍxGC3 PwÆuP�DS=;I�0VÆS=?1i74P�D�1�×9?74> 36I�02P�D¤Ü+ÆCË8P�Ä[74P*ÆuP�> P�RSI�0[74P�D
GC3 P#H[743 @¤@¤> 3 :2:uP�DõW�RS5�×=x74W�> 36I�0QÍ�Ã+3 P�5iP�GC143 7i74P�ÅS=?14Æ2Ä;9;@¤:u9;D2P�D[74P¤Äx=?D2D£D236I�0[7%@¤3 7�GCP�@
GC36I�02149;@M=x743654I�02P�D&��9CGCP�> >
ÆuP�54I�02143 P�ÆuP�DöÊwP�1�GCP�DQÍ¢Ã+3 PO�Ô=?14ÄV3 P�14R2D2F�GC3 P�5iP�1�ÅS=?14ÆCÎrP�02> P�1
36587wD�×RC74W�> 36I�0QA;R2@ P�3 D2PH[7�×9;14R2D2F�GCP�1w=?DS54I�02> 3 P�Õ;P�DSGCP�DMÅS=?14ÆS=?DS=?> ÐC5iPLW�R¡Ï;P�14023 DSGCP�14D¤R2DSG
P�Ï[74>JÍSTU9;1414P�Ä[74R214@M=?Õ;DS=?02@¤P�D¡P�3 D2W�R2> P�3 74P�DQÍ
BEDS5iF;P�54=?@�7�Î�×R2021i7*GCP�1
ÆuP�54I�02143 P�ÆuP�D2P�Ö�> F;9;143 7402@%RS5�W�R21*Ó�> 3 @¤3 DS=x743 9;D¤GCP�5
Ó�3 DCÛSRS545iP�5

GCP�1�ÇwP�> P�RSI�0[74R2D2F{=?RCÎ�GC3 PÔÚ[RS=?D[743 7�=x743 Ï;PÔÅS=?14Æ2@¤P�545iR2D2FSÍ�Ã+3 P�Î�=?14Æ2Ä;9;DS587�=?D[74P�D�ÅS=?14ÆCÈ
ÊwP�1i74Pó5i9;> > P�D 3 D GCP�1�ÊwP�3 74P�14P�D Ö�14ÆuP�3 7�W�R21#Ã+365iÄV143 @¤3 D23 P�14R2D2F{Ï;P�1�54I�023 P�GCP�D2P�1�ÉP�ÊwP!È
ÆuP�=?1i74P�D�R2DSG�TU>6=;545i3 ØSÄx=x743 9;D�Ï;P�1�54I�023 P�GCP�D2P�1LTU1�=?D2ÄV02P�3 7�5iÆ23 >6GCP�1OP�3 D2F;P�5iP!74W!7OÊwP�1�GCP�DQÍ

	 ¼EÀC¿���
�À2Á �
ÿ���¯?hVl!`6d4bO¯;����wZE^ Y[�/3�j�s j�bw\8j�¯?d��Vl!bil!\8dOo*d4¥Vd�g4\8^ j�Y 3�j�k��Cj�Y[d�Yx\8Z��63�j�s j�bwo*d�ZEd�l!b8gihMl�YVe
�*�[�[s ^ g�l!\8^ j�YSnuÿ��;y �x|i� ~xÿ��!p]~xÿ�ý?n¢ÿ���ý�}x�
~x�Otuj�k�^ YVl���lw¯C��¯?_;bE`zl�g�d�X]e;d�Yx\8^ Vg�l!\8^ j�Y��wZE^ Y[�
\8h[d��L^ gih;b8j�k�l!\8^ g�o*d4¥Vd�g4\8^ j�Yc�j?e;d�sz��X]�����
ú2�Lc�XinSÿ�ü;y���|i����}�ý!p������?n�ÿ����?ÿ
ü?�Oú¢l�s k 3*n2¯?gih[j�s suXinV¨Sd�h[k�l�Y[Y¤twn2¯?�[^ \8f�d4b*¬U�CtSb8d�Y[Y?_[Y[���j�YMe;^ �2_[ZEd4b*_[YVe%ZE�[^ d���d�s YVe;d4b
o*d4¥Vd4¦;^ j�Y�^ Y%�Vl!b8�[�[^ s e;d4b8Y�e;d�Z�¨ul!bE ;Y;¦Uf�_;b��wYx\8d4b8ZE_[gih?_[Y[�L��j�Y��Vl!b8�;p�_[YVe��[j�b8k�k�d4b8mxp
k�l�s d�Y�e;d4b+¯x\8^ k�k�s ^ �[�Cd�YS�CXJYS�u¨Sd�h[k�l�Y[Y�twn¢¯?gih[j�s sQXin�¯?�[^ \8f�d4b�¬ yzv*b8ZE�;� |in���^ s e;��d4bil!bEp
�Cd�^ \8_[Y[�`8a_;bLe;^ d�c�d�e;^ f�^ YS�C�*_[��_[Z]\8^ Y?_[Z���_[gih[hVl�YVe;s _[Y[�U�wl�gih[d�YSnV~�~��!p]~�ü �;n�ÿ������

�;�O¨Sd�dLv*p 3*�[c�d4\8h[j?e�`6j�b�g�j�k��[_;\8^ Y[�O\8h[dwZEg�d�Y[d4p�^ s s _[k�^ YVl�Yx\
gih;b8j�k�l!\8^ g�^ \J U` b8j�k ZE�Cd�g�_[s l!b
h[^ ��h[s ^ ��hx\8Z����x®O¯;�ô��nVü;y]ÿ���|i� ÿ���� ��p8ÿ������?nQÿ���ý��
}x�Otuj�k�^ YVl���l�¯Cnxq�l�YVe;d�s s������V¯x\il�YVe[l!bie�ZE_;bE`zl�g�d4prb8d4¥Vd�g4\il�Y[g�dOk�j?e;d�sSl�YVe�^ s s _[k�^ YVl�Yx\
d�Z]p
\8^ k�l!\8^ j�YS���x®O¯;�ô��nC�?y�~�|i� ü?ÿ!~�pJü?ÿ!�xn�ÿ������


