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

')(+*-,�(/.102(+34*
∗ 5 687 9 34*;: < = †

>#?A@CBEDGF/HJI"FAKMLON/?PKMLQF/H;@�R4SCF/ITKMU2BVF/SCLQBE@WF/R2XY?ZH2[/\]?Z[/B^?A_V`-\2La@CLOKMLQF/Hcb-de_fU2LQXaDgSCBVH8hji$F/XaD k l m DgBnNjBVXQF/o)BED
?ZHp?ZXQ[/F/SCLOKMU2I"La_$IqF+DgBVX�F/R�XQBr?ZSCH2LQH2[ s LQHtKMU2B!XQLQI"LOK u R4SCF/IvB w ?ZI"o2XQBE@Vx2y^U2La@^I"F+DgBVX�It?Vdqb)B�DgBE@C_nSCLQb)BED
?A@$R4F/XQXQFrz�@Vx|{}XQBr?ZSCH2BVS!SCBE_nBVLONjBE@e?A@$LQH2o2\gKEh|F/H2B�b-d�F/H2B/h

x0, x1, . . .
h)z�U2BVSCB/h

{x0, x1, . . .}
La@$B w ?A_~KMXOd

KMU2B�K�?ZSC[/BnKeXY?ZH2[/\]?Z[/B/h8B w _nBVogKeo)Fj@M@CLQb2XOd�R4F/Se?�@�o)BE_nLY?ZX&o]?Z\;@CB�@�d+I�b)F/X s z�U2La_fU�La@$\;@CBVR4\2X&R4F/S�DgBr?ZXQLQH2[
z�LOKMU�BVI"ogK�dtXY?ZH2[/\]?Z[/B u x)��FAKMB$KMU]?PK�KMU2BVSCB�La@#H2F�o]?ZS�KMLa_n\2XY?ZS�F/SMDgBVS�?ZI"F/H2[cKMU2B�BVXQBVI"BVH-Kf@

x0, x1, . . .
h

?ZH;D1SCBVo)BnKMLOKMLQF/H;@�?ZSCBq?ZXQXQFrz�BED|x�{$@!KMU2B�XQBr?ZSCH2BVSeLa@�SCBE_nBVLON+LQH2[pKMU2La@eD;?PK�?+h
LOKG_nF/HA��BE_~KM\2SCBE@�?�@CBE`-\2BVH;_nB
F/R
[/Sf?ZI"I�?ZSM@nh

g0, g1, . . .
z�U2La_fU�?ZSCB$LQH-KMBVH;DgBEDp?A@^DgBE@M_nSCLQogKMF/SM@^F/R8KMU2B$K�?ZSC[/BnK^XY?ZH2[/\]?Z[/B/x;y#U2B$XQBr?ZSCH2BVS

_E?ZH�b)B$SCBV[-?ZSMDgBED�?A@�@�\;_V_nBE@M@CR4\2X�hgLQR
BnNjBVH-KM\]?ZXQXOdqKMU2B!@�BE`-\2BVH;_nB�F/R8[/Sf?ZI"I�?ZS�@�K�?Zb2LQXQL � BE@�KMFc?G[/Sf?ZI"It?ZS

g
z�U2La_fU�[/BVH2BVSf?PKMBE@ � BVH�\2I"BVSf?PKMBE@ � ?A_V_nBVogKf@ � KMU2B�K�?ZSC[/BnK^XY?ZH2[/\]?Z[/B/x2y#U2La@�I"F+DgBVX�F/R8XQBr?ZSCH2LQH2[cLa@�_E?ZXQXQBED

TxtEx
LQH�KMU2BGXQLOKMBVSf?PKM\2SCB s

Txt
@�K�?ZH;D2@$R4F/S^��KMB w K��fh)z�U2La_fU�La@$?"_nF/I"o2XQBnKMBJo)Fj@CLOKMLONjB�D;?PK�?"o2SCBE@CBVH-K�?P�

KMLQF/H8h)?ZH;Dt�
Ex
��@�K�?ZH;D2@�R4F/S#B w o2XY?ZH]?PKMF/S�dpXQBr?ZSCH2LQH2[ u x]��FAKMB�KMU]?PK�LOK�La@#I"F/SCB�LQH-KMBVSCBE@�KMLQH2[qKMF"_nF/H;@CLaDgBVS

XQBr?ZSCH]?Zb2LQXQLOK�d�F/R�?�_nXY?A@M@"F/R$XY?ZH2[/\]?Z[/BE@qb-d�?1@�LQH2[/XQB�XQBr?ZSCH2BVS s @�LQH;_nB/h�LQR�z^B�?ZSCB�F/H2XOd�LQH-KMBVSCBE@�KMBED�LQH
XQBr?ZSCH2LQH2[�F/H2B � w BED�XY?ZH2[/\]?Z[/B/h�KMU2BVH�@�F/IqBqXQBr?ZSCH2BVSJ��z�U2La_fUp��\;@�K�F/\gKMo2\gKf@GKMU2Bt[/Sf?ZI"It?ZSGR4F/SeKMU2B
� w BED�XY?ZH2[/\]?Z[/B#��_E?ZH�Br?A@�LQXOd�XQBr?ZSCH�LOK u xjy#U2B#LQH � \2BVH;_nB�F/R8i$F/XaD|��@&o]?ZSf?ADgLQ[/I k l m KMF�U�\2It?ZH�XY?ZH2[/\]?Z[/B
XQBr?ZSCH2LQH2[qLa@�DgLa@M_n\;@C@CBEDpb-d k �r��h
�E gh
�r¡+h
�E¢ m x

��FAKMB#KMU]?PK�LQH�KMU2B�?Zb)FrNjB�I"F+DgBVX�h/KMU2B�XQBr?ZSCH2BVS£F/H2XOd�SCBE_nBVLONjBE@�BVXQBVI"BVH-Kf@£F/R)KMU2B�XY?ZH2[/\]?Z[/B!?A@&LQH2o2\gKEx
¤¥K�La@#H2FAK�[/LONjBVH�?ZH-d�B w o2XQLa_nLOK�LQH2R4F/SCI�?PKMLQF/H�?Zb)F/\gK�BVXQBVI"BVH-Kf@�H2FAK�LQHpKMU2B�K�?ZSC[/BnK�XY?ZH2[/\]?Z[/B/x)y#U2La@^z#?A@
b]?A@CBED�F/H�KMU2B�@�KM\;DgLQBE@£b-dcXQLQH2[/\2La@�Kf@£z�U2La_fU"U-d+o)FAKMU2BE@CLa@�BED"KMU]?PK�_fU2LQXaDgSCBVH"Sf?ZSCBVXOdjh-LQR�BnNjBVSVh-[/BnK�H2BV[-?PKMLONjB
LQH2R4F/SCIt?PKMLQF/H s @CBVBeR4F/S�B w ?ZI"o2XQB/h k ¦�h�¡�h2§ m¨u x

{�XQF/H2[pz�LOKMU©KMU2B�?Zb)FrNjBqI"F+DgBVX�F/R^XQBr?ZSCH2LQH2[�R4SCF/I�o)Fj@CLOKMLONjB�D;?PK�?+h�i$F/XaD�?ZXa@�F�@�KM\;DgLQBEDªXQBr?ZSCH2LQH2[
R4SCF/I«b)FAKMU�o)Fj@CLOKMLONjB�?ZH;D�H2BV[-?PKMLONjB�D;?PK�?+xW¤�H©KMU2La@JI"F+DgBVX�hW?�XQBr?ZSCH2BVSJLa@G[/LONjBVH¬?ZXQX�BVXQBVIqBVH-Kf@GF/R�KMU2B
XY?ZH2[/\]?Z[/B/hgF/H2B!b-dqF/H2B/h+It?ZSC/BED�?A@�o)Fj@�LOKMLONjB/h;?A@�z�BVXQX8?A@^?ZXQX�H2F/Hg�¥BVXQBVIqBVH-Kf@�F/R8KMU2B$XY?ZH2[/\]?Z[/B/h2F/H2B$b-d
F/H2B/h;It?ZSC/BEDp?A@#H2BV[-?PKMLONjB/x)y^U2La@�_nSCLOKMBVSCLY?cF/RWXQBr?ZSCH2LQH2["La@�_E?ZXQXQBED

InfEx
x;®�Frz^BnNjBVS�b]?A@�BED�F/Hp@�KM\;DgLQBE@

?Zb)F/\gKc_fU2LQXaD©XQBr?ZSCH2LQH2[2hWLOKJLa@G\2H2SCBr?ZXQLa@�KMLa_qKMF�B w o)BE_~KJKMU]?PKc_fU2LQXaDgSCBVHª[/BnKc?ZXQX�KMU2B"H2BV[-?PKMLONjB�D;?PK�?+x&¯$H
KMU2B�FAKMU2BVS�U]?ZH;D|h2?A@�@�F/I"B�@�KM\;DgLQBE@�o)F/LQH-K^F/\gKEh k ¦�hg¡+h-§ m h�_fU2LQXaDgSCBVH�DgFG[/BnK^@CF/I"BnKMU2LQH2[JI"F/SCB�KMU]?ZHG��\;@�K
o)Fj@CLOKMLONjBGD;?PK�?+x

y#U2B^?ZLQI�F/RgKMU2B^_n\2SCSCBVH-K&o]?Zo)BVS�La@�KMF!@�\2S�NjBnd�@CF/I"B�I"F+DgBVXa@�F/R]XQBr?ZSCH2LQH2[2hPz�U2BVSCB^@CIt?ZXQXg?ZI"F/\2H-Kf@WF/R
∗ ° ± ²P²A³~´¶µ¥·�¸ ¹ º ²Z»�´¶µ&¼V½ ¾ ¿�°�Àn´¥» º µ ºV± Á�¼/·�´WÂWÃ~ÄnÃMÅYÆnÆ~ÆfÅ¥ÇMÃ È Å¥Ç~ÇMÃEÉ�°EÊ Ë ³V³nÌ;³~Í8Î�³~Á#² ± µ ¹ º ÀPÏ ¾ »fµ ¹ ³ º »�Ì;¿ º ¹�Ð ·�´�Ñ ¹ µ¨½

³~Í;° ¹ º Àn»�²/³~´�·~ÏA° ¹ º Àn»�²/³~´�·^Ç~ÇCÒnÃ~Ó~Æ�Ñ�» º Ô�»C½PÕWÊ�³~Á^²-É ºE± Ñ�É ·�¸ ± É Ñ�ÀPÉ
† Ö ·�²Z»�´¶µ¥Á^· º µ8³~ÍgÎ|³~Á^² ± µ¥·�´�°EÊ ¹ · º Ê�·~ÏZ°r»~Ê�´�·�¸ × ·C»�´¶µ8¿ º ¹�Ð ·�´�Ñ ¹ µ¨½nÏ Ø » ¹ ´ Ù ·�ÌÚ¸-ÏZÎ Û Æ~Ó Ü ÝVÃMÅ�ÇMÆ~Æ~ÆrÏE¿�É °/É Þ�É ß Á#» ¹ ÌaàEá ¹ º Å

¼A·�´�·MÕ�Ñ�»�Ê�´�·�¸ Ë ·C»�´¶µCÉ ·�¸ ±

�



H2BV[-?PKMLONjBJD;?PK�?�La@#o2SCFrN+LaDgBEDpKMF�KMU2BeXQBr?ZSCH2BVSVx � B�z�LQXQX � SM@�K�_nF/H;@CLaDgBVS�K�z^F"I"F+DgBVXa@�F/R�@�I�?ZXQX�?ZI"F/\2H-Kf@
F/R$H2BV[-?PKMLONjB�D;?PK�?1o2SCFrN+LaDgBED�KMF1KMU2BpXQBr?ZSCH2BVSVx�y#U2BE@CBpI"F+DgBVXa@q?ZH;D�SCBE@C\2XOKf@t?ZSCBpb]?A@CBED�F/H¬z^F/SC�LQH
k �Elgh8��hW�r¦+hW� m x � BGz�LQXQX�KMU2BVH�_nF/H;@�LaDgBVS$KMU2Bc_E?A@�BJz�U2BVSCBJH2BV[-?PKMLONjB�D;?PK�?qLa@�o2SCFrN+LaDgBED�KMFqKMU2B�XQBr?ZSCH2BVS
N+LY?�_nF/\2H-KMBVSCB w ?ZIqo2XQBE@#KMF�KMU2BVLQS�_nF/HA��BE_~KM\2SCBE@Vx)y^U2La@^La@^b]?A@CBED�F/H�KMU2B�o2U2LQXQFj@CF/o2U-d�KMU]?PK�o]?ZSCBVH-Kf@#F/RYKMBVH
_nF/SCSCBE_~K!KMU2BVLQS!_fU2LQXaDgSCBVH�b-dpo2SCFrN+LaDgLQH2[�KMU2BVI�_nF/\2H-KMBVSCB w ?ZIqo2XQBE@nx
y^U2La@�o]?ZS�K�La@�b]?A@�BED�F/H�z^F/SCpDgF/H2B
LQH k  gh�� m x � BG?ZXa@�F"LQH-KMSCF+Dg\;_nBJ?ZH;D�b2SCLQB � d�_nF/H;@CLaDgBVS$?JI"F+DgBVX8LQH�z�U2La_fU�XQBr?ZSCH2BVSM@�?ZSCB�o2SCFrN+LaDgBED�z�LOKMU
Sf?ZH;DgF/I H2BV[-?PKMLONjBGB w ?ZI"o2XQBE@nx

>�BVR4F/SCB1z�B1@�KM\;D+d DgL���BVSCBVH-KpIqF+DgBVXa@�F/RJH2BV[-?PKMLONjB©D;?PK�?+h�LOK�La@�\;@�BVR4\2X�KMF�?ZXa@CF�_nF/H;@CLaDgBVS�@�F/IqB
N/?ZSCLY?ZH-Kf@�F/RWKMU2BGb]?A@CLa_GI"F+DgBVX�F/R�XQBr?ZSCH]?Zb2LQXQLOK�d�R4SCF/I KMB w K�?A@�DgBE@M_nSCLQb)BED�?Zb)FrNjB/x��#?A@�B�?ZH;D��|d+H2BE@ k ¢ m
s @CBVBq?ZXa@CF k �n§ m¨u @�KM\;DgLQBED�KMU2B"_E?A@�B�z�U2BVSCBcKMU2B � H]?ZX£U-d+o)FAKMU2BE@�La@GF/R�KMU2B�XQBr?ZSCH2BVSGIt?Vd�H2FAKJ?A_V_n\2Sf?PKMB/h
b2\gK!U]?VNjBc\2ogKMF

n
BVSCSCF/SM@ s � H2LOKMB�H�\2Icb)BVS$F/R&BVSCSCF/SM@ u x8y#U2La@$_nSCLOKMBVSCLY?�F/R£XQBr?ZSCH2LQH2[�La@$_E?ZXQXQBED

TxtExn

s
TxtEx∗ u x�y^U2La@"z�?A@qI"FAKMLON/?PKMBED b-d�KMU2B�R¶?A_~KtKMU]?PK�U�\2It?ZH;@qSf?ZSCBVXOdjh�LQR�BnNjBVSVh�XQBr?ZSCH ?©XY?ZH2[/\]?Z[/B
o)BVSCR4BE_~KMXOdjx
	;\2S�KMU2BVSCI"F/SCB/h��#?A@�Bq?ZH;D��8d+H2BE@ k ¢ m�s ?ZXa@CFp@�BVB k �n§ m¨u _nF/H;@CLaDgBVSCBED�KMU2B"_E?A@CBcz�U2BVH1XQBr?ZSCH2BVS
H2BVBED�H2FAK�@�d+H-K�?A_~KMLa_E?ZXQXOdp_nF/H-NjBVSC[/B!KMFq?J[/Sf?ZI"I�?ZSVh+b2\gK�BnNjBVH-KM\]?ZXQXOd�F/\gKMo2\gK�F/H2XOd�_nF/SCSCBE_~K�[/Sf?ZI"It?ZSM@
s L�x B/xQh|@CF/S�K$F/R�@CBVIt?ZH-KMLa_E?ZXQXOd�_nF/H-NjBVSC[/B�Sf?PKMU2BVS$KMU]?ZH�@�d+H-K�?A_~KMLa_E?ZXQXOd�_nF/H-NjBVSC[/B u x
¤�H�KMU2La@$I"F+DgBVX�R4F/S�?ZXQX
b2\gK � H2LOKMBVXOd

n
hAKMU2B�[/Sf?ZI"It?ZS

gn

La@�?![/Sf?ZI"It?ZS�R4F/S&KMU2B#K�?ZSC[/BnK�XY?ZH2[/\]?Z[/B/x�y#U2La@nhj_nSCLOKMBVSCLY?�F/R�XQBr?ZSCH2LQH2[
La@�_E?ZXQXQBED

TxtBc
�¥XQBr?ZSCH2LQH2[2x

Bc
U2BVSCB�@�K�?ZH;D2@�R4F/S�b)BVU]?VN+LQF/Sf?ZXQXOdt_nF/SCSCBE_~KEx

TxtBcn
?ZH;D

TxtBc∗
_E?ZH

b)BeH]?PKM\2Sf?ZXQXOdpDgB � H2BED|x
	;\2XQ k � m _nF/H;@�LaDgBVSCBED�KMU2Bt_E?A@CBqz�U2BVH8h�LQH�?AD2DgLOKMLQF/H�KMF�o)Fj@�LOKMLONjB�D;?PK�?+h�KMU2BtXQBr?ZSCH2BVSJLa@Go2SCFrN+LaDgBED

z�LOKMU1?t[/Sf?ZI"I�?ZS$R4F/S$KMU2B"_nF/I"o2XQBVI"BVH-K!F/R�KMU2BcXY?ZH2[/\]?Z[/B/x���FAKMB�KMU]?PK�F/H2B"_E?ZH�[/BVH2BVSf?PKMBq_nF/I"o2XQBnKMB
H2BV[-?PKMLONjBGD;?PK�?�\;@CLQH2[cKMU2B�[/Sf?ZI"It?ZS�R4F/S^KMU2Be_nF/I"o2XQBVI"BVH-K�F/R
KMU2B�XY?ZH2[/\]?Z[/B/x	;\2XQ"z^BVH-K#F/H�KMF"@�U2Frz
KMU]?PK!KMU2La@e?ZXQXQFrz�@$KMU2BcXQBr?ZSCH2BVS!KMF�XQBr?ZSCH1I"F/SCBJKMU]?ZH�z�U]?PK�_E?ZH1b)BcXQBr?ZSCH2BED�\;@�LQH2[�LQH2R4F/SCIt?ZH-Kf@Vh�KMU]?PK
La@�\;@CLQH2[tb)FAKMU�_nF/Iqo2XQBnKMBGo)Fj@CLOKMLONjBc?ZH;D�_nF/I"o2XQBnKMBJH2BV[-?PKMLONjB�D;?PK�?+x�y^U2F/\2[/U�LQH-KMBVSCBE@�KMLQH2[2h)KMU2La@�IqF+DgBVX
La@�`-\2LOKMB�\2H2SCBr?ZXQLa@�KMLa_�LQH KMU2B�@�BVH;@CB�KMU]?PK�_fU2LQXaDgSCBVH ?ZSCB�DgB � H2LOKMBVXOd H2FAK�[/LONjBVH ?©[/Sf?ZI"I�?ZS"R4F/SqKMU2B
_nF/I"o2XQBVI"BVH-KJF/R^KMU2BqXY?ZH2[/\]?Z[/B/x��pFj@�KJF/R�KMU2BqXQLOKMBVSf?PKM\2SCB s @�BVBtR4F/SGB w ?ZI"o2XQB/h k ¦�h�¡�h�§ m¨u ?ZXa@CF�?ZSC[/\2BE@
KMU]?PKe_fU2LQXaDgSCBVH�DgF�H2FAK�[/BnKG_nF/I"o2XQBnKMBcH2BV[-?PKMLONjBqD;?PK�?+x � U]?PK�La@!I"F/SCBcSCBr?ZXQLa@�KMLa_cLa@$KMU]?PKJ?qXQBr?ZSCH2BVS�La@
o2SCFrN+LaDgBED"z�LOKMUq@CF/I"B�H2BV[-?PKMLONjB$D;?PK�?+h�o2SCF/b]?Zb2XOdq_E?ZSCBVR4\2XQXOdq@CBVXQBE_~KMBEDqF/S�b]?A@CBED"F/H"z�U]?PK�KMU2B�_fU2LQXaDqU]?A@
XQBr?ZSCH-K s KMU]?PK�La@£LQH�?$z#?Vd�b]?A@CBED"F/Ht_fU2LQXaD|��@�_n\2SCSCBVH-K^_nF/HA��BE_~KM\2SCB u x��-?ZLQH�?ZH;D���U]?ZSCIt? k ��� m _nF/H;@�LaDgBVSCBED
?�I"F+DgL � _E?PKMLQF/H�z�U2BVSCBtKMU2B�XQBr?ZSCH2BVScLQH;@�KMBr?AD�F/R�b)BVLQH2[�[/LONjBVH�?p[/Sf?ZIqIt?ZSJR4F/SGKMU2B�_nF/I"o2XQBnKMB

L
h�La@

[/LONjBVH�F/H2XOd�R4F/S"?�@C\2b;@�BnKqF/R
L
h�z�U2BVSCB�KMU2La@�@�\2b;@CBnKq@f?PKMLa@ � BE@"@�F/IqB�DgBVH;@�LOK�d�_nF/H;@�KMSf?ZLQH-Kf@nx��$BE@�o2LOKMB

b)BVLQH2[�@�F/IqBnz�U]?PK$z�Br?Z/BVS$KMU]?ZH�	;\2XQ)��@�IqF+DgBVX�h)LOK�@�KMLQXQX&@�BVBVIq@$\2H2SCBr?ZXQLa@�KMLa_�KMF�B w o)BE_~K!KMU]?PK�_fU2LQXaDgSCBVH
?ZSCBeo2SCFrN+LaDgBED�z�LOKMU�[/Sf?ZI"It?ZSM@#R4F/S�?ZH-d�o]?ZS�Kf@�F/R�KMU2Be_nF/Iqo2XQBVI"BVH-K�F/R�KMU2B�K�?ZSC[/BnK�XY?ZH2[/\]?Z[/B/x

>#?A@CBED F/H KMU2La@nh���U2LQH2F/U]?ZSf? k �El m _nF/H;@�LaDgBVSCBED KMU2B�_E?A@CB�z�U2BVSCB�KMU2B�XQBr?ZSCH2BVS�La@t[/LONjBVH
≥ n

s
n� w BED�b)BVR4F/SCBVU]?ZH;D u ?ZSCb2LOKMSf?ZS�d�H2BV[-?PKMLONjBcB w ?ZI"o2XQBE@e?ZXQF/H2[�z�LOKMU�KMU2B�_nF/I"o2XQBnKMBco)Fj@�LOKMLONjB"D;?PK�?�?Zb)F/\gK

KMU2BqXY?ZH2[/\]?Z[/B/x���XQBr?ZSCXOdjh
KMU2La@GLa@eo)Fj@M@�LQb2XQBtF/H2XOd�z�U2BVHª_nF/I"o2XQBVI"BVH-KGF/R�KMU2B"XY?ZH2[/\]?Z[/B�DgF�BE@J_nF/H-K�?ZLQH
?PKGXQBr?A@�K

n
BVXQBVI"BVH-Kf@Vx���U2LQH2F/U]?ZSf?p@CU2Frz�BED�KMU]?PKGKMU2La@eI"BnKMU2F+D1F/R�o2SCBE@CBVH-KMLQH2[�H2BV[-?PKMLONjBqD;?PK�?�La@�H2FAK

\;@CBVR4\2X�h;LQHpKMU2BG@�BVH;@CBeKMU]?PK�LOK�DgF�BE@�H2FAK�[/LONjBJ?ZH-d�XQBr?ZSCH]?Zb2LQXQLOK�d�?AD+N/?ZH-K�?Z[/BE@�FrNjBVS£��\;@�K�o)Fj@CLOKMLONjBJD;?PK�?+x
� w KMBVH;DgLQH2[qKMU2La@�z^F/SC)h)>#?ZXQLQ[-?+h��#?A@�Bc?ZH;D��-?ZLQH k � m _nF/H;@�LaDgBVSCBED�KMU2BJ_E?A@CBeKMU]?PK�KMU2BGXQBr?ZSCH2BVS�La@�[/LONjBVH

¦



\2ogKMF
n
_E?ZSCBVR4\2XQXOdc_fU2Fj@CBVH�BVXQBVI"BVH-Kf@WF/R;KMU2B#_nF/I"o2XQBVI"BVH-K�F/R;KMU2B#XY?ZH2[/\]?Z[/B/xjy^U2BE@CB^H2BV[-?PKMLONjB#B w ?ZI"o2XQBE@

It?Vd�b)Bq_nF/H;@�LaDgBVSCBED�?A@��������!H2BV[-?PKMLONjBqD;?PK�?+x�¤�H-KM\2LOKMLONjBVXOdjh
KMU2La@!z�?A@G?ZLQI"BED�KMFpI"F+DgBVX�KMU2Bq@M_nBVH2BVSCLQF
z�U2BVH�?!KMBr?A_fU2BVS^_E?ZSCBVR4\2XQXOdt@�BVXQBE_~Kf@�KMU2B�H2BV[-?PKMLONjB$B w ?ZI"o2XQBE@£KMFJb)B�o2SCFrN+LaDgBED"KMFGKMU2B$@�KM\;DgBVH-KExg¤�H;DgBVBED|h
?A@�B w o)BE_~KMBED�KMU2La@$I"F+DgBVX�KM\2SCH2BED�F/\gK$KMFtb)Bc`-\2LOKMB�o)Frz^BVSCR4\2X�x�	2F/S$B w ?ZI"o2XQB/h�LOK!_E?ZH�b)Bc@�U2Frz�H�KMU]?PK
KMU2Bp_nXY?A@M@�F/R!?ZXQX#SCBE_n\2SM@�LONjBVXOd�BVH�\2I"BVSf?Zb2XQB�@CBnKf@nh

E
h£_E?ZH�b)B�XQBr?ZSCH2BED�b-d¬@CF/I"B�XQBr?ZSCH2BVSqLQH

TxtEx@CBVH;@�B/h;z�U2BVH�LOK$?AD2DgLOKMLQF/H]?ZXQXOdpSCBE_nBVLONjBE@�\2ogKMF�K�z^F"_E?ZSCBVR4\2XQXOd�@�BVXQBE_~KMBED�H2BV[-?PKMLONjBeB w ?ZIqo2XQBE@nx�&NjBVHpF/H2B
_E?ZSCBVR4\2XQXOdG@CBVXQBE_~KMBEDGH2BV[-?PKMLONjB�B w ?ZI"o2XQB�La@
BVH2F/\2[/UJLQR+F/H2B�?ZXQXQFrz�@�\2ogKMF�F/H2B�BVSCSCF/S�LQHeKMU2B � H]?ZX-[/Sf?ZI"I�?ZSVh
F/S$?ZXQXQFrz�@�b)BVU]?VN+LQF/\2Sf?ZXQXOd�_nF/SCSCBE_~K�XQBr?ZSCH2LQH2[2x|¤�H�_nF/H-KMSf?A@�K$F/H2BJ_E?ZSCBVR4\2XQXOd�@CBVXQBE_~KMBED�H2BV[-?PKMLONjBJB w ?ZI"o2XQB
La@#H2FAK�BVH2F/\2[/UpKMF"XQBr?ZSCH�KMU2BG_nXY?A@M@

E
?A_V_nF/SMDgLQH2[qKMF

TxtEx
_nS�KMLQBVSCLY?+h]KMU2F/\2[/UpLOK�@�KMLQXQX
_E?ZHpb)BG@CU2Frz�H

KMF"b)Be`-\2LOKMBe\;@CBVR4\2X�x
y#U2BcSCBr?A@CF/H©R4F/S$KMU2La@J?Zo2o]?ZSCBVH-KG[-?ZLQH;@!b-d�U]?VN+LQH2[pF/H2XOd�F/H2B�F/S!K�z^F�H2BV[-?PKMLONjB"B w ?ZI"o2XQBE@�LQH�KMU2B

?Zb)FrNjBcI"F+DgBVXWLa@$b]?A@CBED�F/H�KMU2B�R¶?A_~K!KMU]?PK!F/H2B�_E?ZHp��_nF+DgB~��LQH2R4F/SCIt?PKMLQF/H1LQH-KMFtKMU2BE@CBcH2BV[-?PKMLONjB�D;?PK�?+h
?ZXQXQFrz�LQH2[�KMU2B�XQBr?ZSCH2BVS�KMF�BE@M@�BVH-KMLY?ZXQXOdGB w KMSf?A_~K&?�[/Sf?ZI"It?ZS
R4F/S�KMU2B£K�?ZSC[/BnK�XY?ZH2[/\]?Z[/B�R4SCF/ITKMU2B�H2BV[-?PKMLONjB
D;?PK�?+x�y�F�?VNjF/LaD @C\;_fU _nF+DgLQH2[2h�>#?ZXQLQ[-?+h �#?A@�B�?ZH;D �-?ZLQH s I"FAKMLON/?PKMBED b-d ?1I"F+DgBVX�_nF/H;@�LaDgBVSCBED b-d
��FAKMF/�L k �r¦ m¨u _nF/H;@CLaDgBVSCBED�KMU2B#R4F/XQXQFrz�LQH2[eI"F+DgL � _E?PKMLQF/H8x 	;F/S&Br?A_fU"o)Fj@C@CLQb2XQB�K�?ZSC[/BnK�XY?ZH2[/\]?Z[/B/h-b)BE@�LaDgBE@
KMU2B�_nF/SCBJH2BV[-?PKMLONjBcD;?PK�?+h]KMU2BJXQBr?ZSCH2BVS$It?Vd�b)BJ[/LONjBVH�@�F/IqBGR4\2S�KMU2BVS$H2BV[-?PKMLONjB�D;?PK�?+x|y^U2La@�IqF+DgBVX�F/R
XQBr?ZSCH2LQH2[�La@$_E?ZXQXQBED�F/o)BVH�H2BV[-?PKMLONjBcD;?PK�?+h�SCBVI"LQH;DgLQH2[�F/H2BJF/R�KMU2BJb]?A@CLa_GF/o)BVH�@CBnKf@�R4F/S�KMU2BJKMF/o)F/XQF/[Ad
z�LOKMU�SCBE@�o)BE_~K#KMF�z�U2La_fU�BVH�\2IqBVSf?PKMLQF/H�F/o)BVSf?PKMF/SM@�?ZSCB!_nF/H-KMLQH�\2F/\;@Vx]{�@�KMU2B!XQBr?ZSCH2BVS#It?Vd"H2FAK#b)B�?Zb2XQB
KMF�DgLa@�KMLQH2[/\2La@�U�_nF/SCB�H2BV[-?PKMLONjBpD;?PK�?�R4SCF/I KMU2B�FAKMU2BVScH2BV[-?PKMLONjBpD;?PK�?+hWKMU2B�B �)BE_~Kf@cF/R���_nF+DgLQH2[Z�p?ZSCB
@CF/I"Bnz�U]?PK�BVXQLQI"LQH]?PKMBED|x£y#U2La@�IqF+DgBVX�KM\2SCH2BED¬F/\gK�KMF�b)B�`-\2LOKMB�\;@CBVR4\2X#LQH�@�KM\;D+d+LQH2[1KMU2B�B ��BE_~Kf@cF/R
H2BV[-?PKMLONjB�D;?PK�?+x&¤�Hªo]?ZS�KMLa_n\2XY?ZSVh�?Zb)FrNjB�_nSCLOKMBVSCLY?�XQLQB�@�KMSCLa_~KMXOdªb)BnK�z^BVBVH

TxtEx
?ZH;D

InfEx
I"F+DgBVXa@

F/R�XQBr?ZSCH2LQH2[2x��8BnK
NegOnI (NegO∗I

u DgBVH2FAKMB�KMU2Bp_nSCLOKMBVSCLY?�F/R�XQBr?ZSCH2LQH2[©R4F/SCI"BEDªz�U2BVH�KMU2Bp_nF/SCB
H2BV[-?PKMLONjB�LQH2R4F/SCI�?PKMLQF/H�La@"F/R!@�L � B�?PKqI"Fj@�K

n
s KMU2B�_nF/SCB�H2BV[-?PKMLONjB�LQH2R4F/SCIt?PKMLQF/H La@�F/R � H2LOKMB�@�L � B u h

?ZH;D
I
La@$KMU2B�b]?A@�La_cI"F+DgBVX�F/R�XQBr?ZSCH2LQH2[ s @�\;_fU�?A@

Exa
h|F/S

Bca
u x8¤¥Ke_E?ZH1b)B"@�U2Frz�H�KMU]?PK

NegO∗IKM\2SCH;@�F/\gKcKMF�b)B�F/R#KMU2B�@f?ZI"Bto)Frz^BVS�?A@
InfI

x�	;\2S�KMU2BVSCI"F/SCB/h�Br?A_fU�?AD2DgLOKMLQF/H]?ZX#BVXQBVI"BVH-K"?ZXQXQFrz�BED
LQHªKMU2B�_nF/SCB/hW[/LONjBE@�XQBr?ZSCH]?Zb2LQXQLOK�d�?AD+N/?ZH-K�?Z[/BE@ s KMU]?PKcLa@

NegOn+1I
?ZXQXQFrz�@JXQBr?ZSCH2LQH2[1@�KMSCLa_~KMXOd�IqF/SCB

_nXY?A@M@�BE@�_nF/Iqo]?ZSCBED�KMF
NegOnI

u x2¯�H"KMU2B�FAKMU2BVS�U]?ZH;D|h-KMU2B � H2LOKMB�H2BV[-?PKMLONjB$_nF/SCB�LQH2R4F/SCIt?PKMLQF/H�La@£H2FAK
BVH2F/\2[/U�KMF�FrNjBVSM_nF/IqBqB w KMSf?�BVSCSCF/SM@ s KMU]?PK�La@Vh�F/H2Bt_E?ZHªXQBr?ZSCHª@CF/I"BnKMU2LQH2[�LQH

TxtExn+1
I"F+DgBVX�F/R

XQBr?ZSCH2LQH2[2h)b2\gK$_E?ZH2H2FAK�LQH
NegO∗TxtExn

I"F+DgBVX
F/R�XQBr?ZSCH2LQH2[ u x�{�D2DgLOKMLQF/H]?ZXQXOdjh)LOK�z�?A@�@CU2Frz�H�KMU]?PK
@CIt?ZXQX^o]?A_f/BnKf@�F/R�H2BV[-?PKMLONjBpLQH2R4F/SCIt?PKMLQF/H ?ZXa@�F1XQBr?AD�KMF�LQH;_nSCBr?A@CBED	� 
 ������F/R�XQBr?ZSCH2LQH2[2x�y#U2La@cSCBE@�\2XOK
?Z[/SCBVBE@!z�LOKMU�?�o;@�dg_fU2F/XQLQH2[/\2La@�KMLa_qU-d+o)FAKMU2BE@CLa@eF/R ��_V��BVLQXQX£_nF/SCSCBVXY?PKMLQH2[�KMU2Bt?VN/?ZLQXY?Zb2LQXQLOK�d1F/R�o]?ZSCBVH-K�?ZX
B w o]?ZH;@CLQF/H;@ez�LOKMU�KMU2Bt@�o)BVBED©F/R^_fU2LQXaD1XY?ZH2[/\]?Z[/B�DgBnNjBVXQF/o2I"BVH-KEx ��_V��BVLQXQX k �/� m o)Fj@CLOKf@�KMU]?PKGKMU2BVSCB"La@
�� �������tXQBr?ZSCH2LQH2[�F/R�XY?ZH2[/\]?Z[/B"R4F/Se_fU2LQXaDgSCBVH�LQH1U2F/I"BE@!LQH�z�U2La_fU©I"F/SCB�_nF/SCSCBE_~KMLQF/H;@ s \;@�\]?ZXQXOd�LQH�KMU2B
R4F/SCI F/R 
 ��������������������� 
 � � ����B w o]?ZH;@CLQF/H;@ u ?ZSCB"[/LONjBVH8x�y^U2BE@CBq_nF/SCSCBE_~KMLQF/H;@c?ZSCB/h
LQH1o]?ZS�KEhW?�R4F/SCI F/R
H2BV[-?PKMLONjBGLQH2R4F/SCIt?PKMLQF/H8x

��FAKMBqKMU]?PK�LQHªb)FAKMUªKMU2B�I"F+DgBVX�_nF/H;@CLaDgBVSCBED�?Zb)FrNjB/hWF/H2B�@�BVXQBE_~Kf@c_E?ZSCBVR4\2XQXOd�H2BV[-?PKMLONjB�B w ?ZI"o2XQBE@
b]?A@CBEDtF/HqKMU2B!XY?ZH2[/\]?Z[/B$b)BVLQH2[cXQBr?ZSCH2BED|x2®�Frz�BnNjBVSVh+LQHtSCBr?ZXQLOK�dtF/RYKMBVH�H2BV[-?PKMLONjB!B w ?ZI"o2XQBE@#?ZSCB$R4F/SCI"BED
I"F/SCBJ?A@^��_nF/\2H-KMBVSCB w ?ZI"o2XQBE@��Jb]?A@�BED�F/H�BVSCSCF/SM@�DgF/H2BJb-dp_fU2LQXaD|h]Sf?PKMU2BVS�KMU]?ZH�b)BVLQH2[qo2SCBE@CBVXQBE_~KMBED|x|y�F

¢



I"F+DgBVXj@C\;_fUJ?#@C_nBVH2BVSCLQF2h �-?ZLQHG?ZH;D��!LQH�b)BVS k   m hr_nF/H;@CLaDgBVSCBEDJ?#_nSCLOKMBVSCLY?^F/R�XQBr?ZSCH2LQH2[�z�U2BVSCB&KMU2B£XQBr?ZSCH2BVS
La@
[/LONjBVH�?^H2BV[-?PKMLONjB�_nF/\2H-KMBVSCB w ?ZI"o2XQB�KMF�Br?A_fUGF/R+LOKf@�_nF/HA��BE_~KM\2SCBE@nhZLQR+LOK�B w La@�Kf@VxPy#U2La@8IqF+DgBVX/F/RgXQBr?ZSCH2LQH2[�La@
_E?ZXQXQBED

NCEx
xjy#U2La@&I"F+DgBVXgKM\2SCH2BED"F/\gK£KMFeb)B�SCF/b2\;@�K£z�LOKMU�SCBE@Co)BE_~K�KMFGDgL��)BVSCBVH-K�N/?ZSCLY?PKMLQF/H;@ s [/LON+LQH2[

XQBr?A@�K�_nF/\2H-KMBVSCB w ?ZI"o2XQBE@VhWF/SeKMU2B�_nF/\2H-KMBVSCB w ?ZI"o2XQBE@Jb)BVLQH2[�DgBVXY?VdjBED u x�>�BE@�LaDgBE@GKMU2Bq\;@C\]?ZX�U2LQBVSf?ZSM_fU-d
SCBE@C\2XOKf@W@CU2Frz�LQH2[�KMU2B^?AD+N/?ZH-K�?Z[/BE@�F/R2U]?VN+LQH2[�_nF/\2H-KMBVSCB w ?ZI"o2XQBE@nhAKMU2B�o]?Zo)BVS k   m _nF/H-KMSf?A@�Kf@WKMU2La@W_nSCLOKMBVSCLY?
z�LOKMU

TxtEx
?ZH;D

InfEx
hZ@CU2Frz�LQH2[�KMU]?PKWLQH�@�F/IqB�_E?A@CBE@W@�KMSC\;_~KM\2Sf?ZXQXOdJLOKWb)BVU]?VNjBE@WI"F/SCB�XQLQ/B£�

InfEx
�

Sf?PKMU2BVS$KMU]?ZH�XQLQ/Be�
TxtEx

�fx 	;F/S$B w ?ZIqo2XQB/h�SCBE@�\2XOKf@�@�\;_fU©?A@ s ? u LQR
L ∈ NCEx

KMU2BVH1@�F�La@
L ∪ S

h
R4F/S^?ZH-d � H2LOKMB$_nXY?A@M@

S
F/R8SCBE_n\2SM@CLONjB$XY?ZH2[/\]?Z[/BE@nh s b u

NCEx ⊆ NCBc
R4F/XQXQFrz I"F/SCB$?ZXQF/H2[GKMU2B�XQLQH2BE@

F/R�SCBE@�\2XOKf@^LQH�XQBr?ZSCH2LQH2[�R4SCF/IvLQH2R4F/SCIt?ZH-Kf@Vx]¯$HtKMU2B!FAKMU2BVS^U]?ZH;D|h2LOK^La@#@�U2Frz�H�KMU]?PK#LQH�@CF/I"B!_E?A@CBE@�R4\2XQX
H2BV[-?PKMLONjBqD;?PK�?+h8LQH2R4F/SCIt?ZH-KEh8La@�H2BVBEDgBED1R4F/S!XQBr?ZSCH2LQH2[2h�?ZH;D���\;@�KG_nF/\2H-KMBVSCB w ?ZI"o2XQBE@J?ZSCB�H2FAKeBVH2F/\2[/U8x
{�@C\2SCo2SCLa@�LQH2[tSCBE@�\2XOKEh;LQH�KMU2BG_E?A@�BeF/R�b)BVU]?VN+LQF/Sf?ZXQXOd�_nF/SCSCBE_~K�XQBr?ZSCH2LQH2[qLa@�KMU]?PK�KMU2B!z�U2F/XQBe_nXY?A@M@

E
_E?ZH

b)B�XQBr?ZSCH2BEDqLQH
NCBc1

I"F+DgBVX;�}It?Z�LQH2[GLOK�I"F/SCB�o)Frz�BVSCR4\2X]KMU]?ZHtBnNjBVHtXQBr?ZSCH2LQH2[JR4SCF/I LQH2R4F/SCIt?ZH-Kf@��
s b-d�_nF/H-KMSf?A@�K

NCBc ⊂ InfBc
?ZH;D

NCExa ⊆ InfExa
u x

{�H�LQH-KMBVSCBE@�KMLQH2[e_nF/I"o2XQB w LOK�dc?A@�o)BE_~K£La@�KMU]?PKEhAR4F/S
Ex

IqF+DgBVX�hrKMU2F/\2[/U
NCEx

La@&?�@�KMSCLa_~K£@C\2b;@�BnK£F/R

InfEx
hELOK�_E?ZHJ@CF/I"BnKMLQI"BE@8[/LONjB�U�\2[/B�_nF/I"o2XQB w LOK�dJ?AD+N/?ZH-K�?Z[/BE@nxZy#U]?PK�La@nhELQHJ@CF/I"B�_E?A@�BE@�F/H2B�_E?ZHGXQBr?ZSCH

?�_nXY?A@C@�LQH
NCEx

I"F+DgBVX+\;@�LQH2[!F/H2XOd
n
I"LQH;DJ_fU]?ZH2[/BE@VhZz�U2BVSCBr?A@WXQBr?ZSCH2LQH2[$z�LOKMUJLQH2R4F/SCI�?ZH-Kf@WSCBE`-\2LQSCBE@

B w o)F/H2BVH-KMLY?ZXQXOd It?ZH-d I"LQH;D _fU]?ZH2[/BE@Vx�¤�H ?�N/?ZSCLY?PKMLQF/HTF/R
NCEx

I"F+DgBVX�h�z�U2BVSCB1XQBr?A@�KpH2BV[-?PKMLONjB
_nF/\2H-KMBVSCB w ?ZI"o2XQBE@�?ZSCB�[/LONjBVH8h�F/H2B�_E?ZH BnNjBVH @CU2Frz�KMU]?PKtKMU2BVSCB�?ZSCB�_nXY?A@M@CBE@qz�U2La_fU ?ZSCB�XQBr?ZSCH]?Zb2XQB
\;@CLQH2[

1
I"LQH;D�_fU]?ZH2[/B/h)KMU2F/\2[/U�XQBr?ZSCH2LQH2[tz�LOKMU�LQH2R4F/SCIt?ZH-Kf@�SCBE`-\2LQSCBE@$\2H�b)F/\2H;DgBED�H�\2I�b)BVS�F/R�IqLQH;D

_fU]?ZH2[/BE@��2y#U2F/\2[/U8h2?A@�I"BVH-KMLQF/H2BED�?Zb)FrNjB/h+N/?ZSCLQF/\;@�N/?ZSCLY?PKMLQF/H;@#F/R
H2BV[-?PKMLONjBe_nF/\2H-KMBVSCB w ?ZI"o2XQB!I"F+DgBVXa@
DgFtH2FAK$[/LONjBcDgL��)BVSCBVH-K!XQBr?ZSCH2LQH2[�o)Frz^BVSVh]KMU2BVSCBJLa@�F/RYKMBVH�_nF/Iqo2XQB w LOK�d�?AD+N/?ZH-K�?Z[/BE@$z�U2La_fU�It?VdpSCBE@�\2XOK
R4SCF/I�?co]?ZS�KMLa_n\2XY?ZS�N/?ZSCLY?PKMLQF/H8x

�
Br?ZSCH2LQH2[GR4SCF/I _nF/\2H-KMBVSCB w ?ZI"o2XQBE@�?ZXa@CFG?AD2DgSCBE@M@CBE@�?$[/BVH2BVSf?ZX]_nF/H;_nBVSCH�?Zb)F/\gK�FrNjBVSC[/BVH2BVSf?ZXQL � ?PKMLQF/H
LQHtXQBr?ZSCH2LQH2[2x � U2BVHtF/H2B�F/H2XOdqSCBE_nBVLONjBE@�o)Fj@�LOKMLONjB�D;?PK�?+h-KMU2BVH�FrNjBVSC[/BVH2BVSf?ZXQL � BED�U-d+o)FAKMU2BE@�La@#_E?ZH2H2FAK^b)B
_nF/SCSCBE_~KMBED1b]?A@�BED�F/H1LQH2o2\gKGD;?PK�?�?ZXQF/H2B/x
®�Frz�BnNjBVSVh8LQR£H2BV[-?PKMLONjBq_nF/\2H-KMBVSCB w ?ZI"o2XQBE@J?ZSCBco2SCFrN+LaDgBED�KMF
KMU2BeXQBr?ZSCH2BVSVh2KMU2BVH�F/H2BG_E?ZH�?AD2DgSCBE@M@#KMU2La@�La@M@�\2B/x

¯$H2B�_E?ZHcN+LQBnz�[/BnKCKMLQH2[e_nF/\2H-KMBVSCB w ?ZIqo2XQBE@nh+?A@�?A@��LQH2[J?#��@C\2b;@�BnK�`-\2BVS�d-��?Zb)F/\gK&KMU2B�_nF/HA��BE_~KM\2SCB�KMF
?�KMBr?A_fU2BVSVxg®�Frz�BnNjBVS�LQHqKMU2B�\;@C\]?ZX�I"F+DgBVX]F/R8XQBr?ZSCH2LQH2[cR4SCF/Iv@�\2b;@CBnK#`-\2BVSCLQBE@Vh2?eXQBr?ZSCH2BVS�La@^?ZXQXQFrz�BEDqKMF
`-\2BVS�d�?Zb)F/\gK�FAKMU2BVS�XY?ZH2[/\]?Z[/BE@ s b)BE@CLaDgBE@£��\;@�K�KMU2BJ_nF/HA��BE_~KM\2SCBED�XY?ZH2[/\]?Z[/B u b)BVLQH2[q@C\2b;@CBnKf@�F/R�K�?ZSC[/BnK
XY?ZH2[/\]?Z[/B/x]y#U2La@^XQBED k � m KMF�_nF/H;@CLaDgBVS�XQBr?ZSCH2LQH2[cz�LOKMU�@C\2b;@CBnK s ?ZH;D�FAKMU2BVS#�LQH;D�F/R u `-\2BVSCLQBE@Vx]¤¥K�_E?ZH�b)B
@CU2Frz�H�KMU]?PK�LQR8?

TxtEx
XQBr?ZSCH2BVS�La@�?ZXQXQFrz^BED � H2LOKMBVXOd�It?ZH-d s b2\gK�\2H�b)F/\2H;DgBED u @�\2b;@CBnK�`-\2BVSCLQBE@VhjKMU2BVH

KMU2BcXQBr?ZSCH2LQH2[�?Zb2LQXQLOK�d�La@!@M?ZI"B"?A@�KMU]?PK�LQH�KMU2B
NCEx

I"F+DgBVX�x8¤�R&KMU2BcXQBr?ZSCH2BVS�La@e?ZXQXQFrz�BED�LQH � H2LOKMBVXOd
It?ZH-d�@C\2b;@�BnK"`-\2BVSCLQBE@VhWKMU2BVH�?pXQBr?ZSCH2BVS s \;@CLQH2[�KMB w Kf@ u _E?ZH¬XQBr?ZSCH�?ZXQX�KMU2B�SCBE_n\2SM@�LONjBVXOd�BVH�\2I"BVSf?Zb2XQB
XY?ZH2[/\]?Z[/BE@Vx�y#U�\;@�LOKpLa@�I"F/SCB1LQH-KMBVSCBE@�KMLQH2[�KMF�@�KM\;D+d KMU2B�_E?A@CB�z�U2BVH KMU2B1H�\2I�b)BVSpF/R�`-\2BVSCLQBE@pLa@
b)F/\2H;DgBED|x �-?ZLQH ?ZH;D���LQH�b)BVS�@CU2Frz�BED @�BnNjBVSf?ZX$SCBE@�\2XOKf@�_nF/I"o]?ZSCLQH2[�KMU2B�_nSCLOKMBVSCLY?©F/R�XQBr?ZSCH2LQH2[�z�LOKMU
H2BV[-?PKMLONjB1_nF/\2H-KMBVSCB w ?ZIqo2XQBE@p?ZH;D @C\2b;@CBnK�`-\2BVSCLQBE@Vh�?ZH;D [/LON+LQH2[¬U2LQBVSf?ZSM_fU2LQBE@�b]?A@CBED F/H H�\2I�b)BVS�F/R
`-\2BVSCLQBE@$?ZXQXQFrz^BED|x)y#U2Bndp?ZXa@�Ft@CU2Frz�BEDpU2LQBVSf?ZSM_fU2LQBE@�b]?A@�BED�F/H�N/?ZSCLY?PKMLQF/H;@�F/R�KMU2BJ`-\2BVS�d�I"F+DgBVX8z�U2BVSCB
H2Ft?ZH;@�z^BVSM@�?ZSCB�o2SCFrN+LaDgBEDpz�LOKMUpXQBr?A@�KEh�?ZSCb2LOKMSf?ZS�djh;F/S�H2Fq_nF/\2H-KMBVSCB w ?ZI"o2XQBE@nx

§



{�H�LQH-KMBVSCBE@�KMLQH2[qSCBE@�Br?ZSM_fU�z^F/SC"KMF"_nF/H;@CLaDgBVS#z^F/\2XaD�b)B$KMF"@CBVB�U2Frz Sf?ZH;DgF/I H2BV[-?PKMLONjBeB w ?ZI"o2XQBE@
z^F/SCq� KMU2La@#It?Vdtb)B�I"F/SCBe_nXQFj@�BVS#KMFcU2FrzTU�\2It?ZH;@^XQBr?ZSCHpXY?ZH2[/\]?Z[/BE@nx)¤¥K�_E?ZH�b)Be@�U2Frz�H�KMU]?PK�F/RYKMBVH
Sf?ZH;DgF/I H2BV[-?PKMLONjBGB w ?ZI"o2XQBE@�DgF"U2BVXQo8x

� ��� � � ��� ��	�
����	���� �

k � m i�x£>#?ZXQLQ[-?+h��2x��^?A@CB/h�?ZH;D �)x �-?ZLQH8x ��?ZH2[/\]?Z[/B�XQBr?ZSCH2LQH2[1z�LOKMU�@�F/I"B�H2BV[-?PKMLONjB�LQH2R4F/SCIt?PKMLQF/H8x
� ��� ��� � � � �� ��� 
 � ����� � � ��� ����������� ��� ��� �����fh��+� s � u� ¦/¡A¢"!g¦A j��hW��� �j��x

k ¦ m #ex]>�SCFrz�H�?ZH;D��$x]®$?ZH2XQF/H8x ��BVSCLON/?PKMLQF/H]?ZXW_nF/I"o2XQB w LOK�d�?ZH;D�KMU2BeF/SMDgBVS�F/R&?A_V`-\2La@CLOKMLQF/H�LQH�_fU2LQXaD
@Co)BVBE_fU8x�¤�H �2x$#exj®!?VdjBE@nhjBEDgLOKMF/SVh � �&%'� � � � �'� � � � �)( ��* �,+�� � � 
 � ��� � � �- � �.%'� � % �nx � LQXQBndjh]���j¡ �+x

k ¢ m �2x��#?A@�B1?ZH;D ��x �8d+H2BE@nx ��?A_fU2LQH2B�LQH;Dg\;_~KMLONjB1LQH2R4BVSCBVH;_nB�?ZH;D XY?ZH2[/\]?Z[/B1LaDgBVH-KML � _E?PKMLQF/H8x ¤�H
��x���LQBVXa@CBVH1?ZH;D ��x ��x��+_fU2I"LaD+KEh�BEDgLOKMF/SM@nh0/ ��� �"1 �  �)( �32��)(54 �768- /�h)NjF/XQ\2I"B��n§ �qF/R -79�� �]h
o]?Z[/BE@G���j¡:!)�/�r��x ��o2SCLQH2[/BVS��<;�BVSCXY?Z[2hW���/ j¦�x

k § m ��x
�$BVI"BnKMSf?A@Vh ��x7=WFj@�KEh�?ZH;D �$x ��H2FrzGx�	;BVBEDgb]?A_f�KMF � SM@�KJXY?ZH2[/\]?Z[/BtXQBr?ZSCH2BVSM@  y^U2BqSCF/XQBqF/R
SCBVo)BnKMLOKMLQF/H;@$?ZH;Dp_nXY?ZSCL � _E?PKMLQF/H�`-\2BE@�KMLQF/H;@Vx>� �'� ��� � � � �� ( � � � - � �.%�� � % �~h��E¢  ¦/¡/�:!g¦ �j¦�hW���/ /l+x

k � m ��x�	;\2XQ)x 6 � �)� ��� �  4&� ��� ��� �?+��@4&�  �����,� ����A � ��(��?� ����xB=£U�� KMU2BE@�La@Vh �.C��8D � >�\ �8?ZXQF2h
���/ j��x
k l m ��x���x]i$F/XaD|x���?ZH2[/\]?Z[/BeLaDgBVH-KML � _E?PKMLQF/H�LQH�KMU2B�XQLQI"LOKEx�4&�  ����� � � � ��� � � � � �'� � ��� �Úh
���  §/§�¡:!-§�¡P§2h

���/lj¡�x
k ¡ m ��x-®�LQSM@�Ug�E=&?A@CBV)h.#�x�y�SCBVLQIt?ZH8h+?ZH;D �©x �+_fU2H2BVLaDgBVSCI�?ZH8x
>�SCFrz�Ht?ZH;Dq®!?ZH2XQF/HqSCBnN+La@CLOKMBED  ��FAKMUg�

BVSM@V�]@CBVH;@�LOKMLON+LOK�d�KMF�\2H2[/Sf?ZI"I�?PKMLa_E?ZX8R4F/SCIq@Vx8� ��� �,� � � � �� (�� � � - � �.%'� � % �nh
�/�   g��!+ / +h����/ Z§2x
k   m �)x��-?ZLQH�?ZH;D ��x �!LQH�b)BVSVx �
Br?ZSCH2LQH2[pXY?ZH2[/\]?Z[/BqR4SCF/I o)Fj@�LOKMLONjBtD;?PK�?p?ZH;D�H2BV[-?PKMLONjBt_nF/\2H-KMBVSCB w �

?ZI"o2XQBE@Vx�¤�H �/F/U2H �#?A@�B ��U]?ZL�>�BVHg� ��?VN+LaD�?ZH;Dp{��LQSf? ��?ZSC\2F/A?+h]BEDgLOKMF/SM@nh 68-F>GIHKJ$J L h2NjF/XQ\2I"B
¢j¦P§/§"F/R -7986 4fh2o]?Z[/BE@��P§�!+l/ +x ��o2SCLQH2[/BVS��<;�BVSCXY?Z[2h8¦ � �Z§2x

k � m �)x �-?ZLQHª?ZH;D ��x ��LQH�b)BVSVx �8Br?ZSCH2LQH2[�XY?ZH2[/\]?Z[/BE@GR4SCF/I«o)Fj@�LOKMLONjB�D;?PK�?�?ZH;Dª? � H2LOKMBtH�\2I�b)BVSeF/R
`-\2BVSCLQBE@Vx�¤�H �G?ZIt?ZX
�
F+D;?Vd�?"?ZH;D��pBVBVH]? ��?ZU]?P�C?ZH8h]BEDgLOKMF/SM@nhNM� FPOQF�� � G J L h2NjF/XQ\2IqBG¢/¢j¦A �F/R
-79�� �;h;o]?Z[/BE@�¢/l �"!+¢j¡/¦�x ��o2SCLQH2[/BVS��<;�BVSCXY?Z[2h8¦ � �Z§2x

k ��� m �)x �-?ZLQH©?ZH;D�{Jx ��U]?ZSCIt?+x �
Br?ZSCH2LQH2[�LQH�KMU2Bco2SCBE@CBVH;_nB�F/R�o]?ZS�KMLY?ZX&B w o2XY?ZH]?PKMLQF/H;@nx�4&�  ����� � � � ���
� � � � ��� 
 � � � � � ���;h �j�  �Elj¦:!)���g�AhW��� �g�Ax

k �/� m ��x ��_V��BVLQXQX�x �$BnNjBVXQF/o2I"BVH-K�?ZX£o;@�dg_fU2F/XQLQH2[/\2La@�KMLa_V@nx"¤�H 	�x ��IqLOKMU1?ZH;D�icx���LQXQXQBVSVh8BEDgLOKMF/SM@Vh F ( �
R ��� ����� � � S- � �.%�� � % �~h;o]?Z[/BE@G�r�:!+ Z§2x ��¤�yT=£SCBE@M@nh����/l/l+x

k �r¦ m y�x �pFAKMF/�L�xc¤�H;Dg\;_~KMLONjB"LQH2R4BVSCBVH;_nB"R4SCF/I�?ZXQX&o)Fj@CLOKMLONjBq?ZH;D1@�F/IqBcH2BV[-?PKMLONjBqD;?PK�?+x�4&�  ����� � � � ���
/ ��� ���������?�.% - � � ��������h]¢ � s § u� �r¡/¡:!)�E j¦�hW��� �g�Ax

k �E¢ m ��xZ¯$@CU2BVSM@�F/H8h �©x �-KMF/b8hP?ZH;D �)x � BVLQH;@�KMBVLQH8xK� ��������� � �)( � � - � � �,� U 6 ��4&� � ��� ��� ��� � �'� ��� - � � �,� �?�I%
F ( �������  ��� � �&%'� � � �?+�� � � � � ��� 
 � �����@� ��� ��� � � ��� ��x ��¤�yT=£SCBE@M@nh����/ /l+x

k �n§ m ��x�¯$@CU2BVSM@�F/H�?ZH;D��)x � BVLQH;@�KMBVLQH8x ��SCLOKMBVSCLY?�F/RWXY?ZH2[/\]?Z[/BJXQBr?ZSCH2LQH2[2xV4&�  ����� � � � ��� � � � � ��� � ����� h
�/¦  �r¦A¢"!)�E¢/ +hW���/ j¦�x

k �r� m �)xW=£LQH2/BVSVx 	;F/SCIt?ZX8I"F+DgBVXa@#F/RWXY?ZH2[/\]?Z[/BGXQBr?ZSCH2LQH2[2x � �&%'� � � � ���2h|¡  ¦+�r¡:!g¦A /¢+h����j¡ �+x
k �El m y�x���U2LQH2F/U]?ZSf?+xQ� �)� ��� ��� ���X4&� �'� � � �?+���4&�  ������� ���  �����Y/ ����� � �?+���* � � � xZ=£U��}KMU2BE@CLa@nh �!d+\;@�U�\

C�H2LONjBVSM@�LOK�djh �!d+\;@�U�\8h �j?Zo]?ZH8h����/ /l+x
k �r¡ m ��x � B w XQBVSVx^¯�H�B w KMBVH;@CLQF/H]?ZX�XQBr?ZSCH]?Zb2LQXQLOK�djx � �[%'� � � � ���;h��/�    �"! �j��h����/ j¦�x
k �E  m ��x � B w XQBVS�?ZH;D\=Wx ��\2XQLa_nFrNjBVSVx\M ����� � �B/ ���?� ��� 
 � ��� � Q- � �.%�� � % � 6 �&]�� � ��� � � ���2x ��¤�y^=£SCBE@M@nh

���/  �+x

�


