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

	������������.�������/���0�)�"���&�"�213�5406�6�7+68�)���9����	����
!��
	:�����%�

;=<?>A@�BC@ED-FHG�I�J�K�LNMO<?;P@�Q�@)R�@TS
@9K�L?UV<?WXJYF�G)IHJ�K�L?Z[<\M\<�]�^%@�_O`�K�L

;=<aU$@b^0cCF�c0I�Jd^C@/KfehgCL?;=<�ij@�c0FHk�@9KlL�M\<\]mQ+@)R�@�c0Fon�L\MO<?p3G�I�J5ka@9qCL

r <�M�I�J5StsER�@TS
@ q L?W <uWXJ5cvI�Jws q L

x�y{zw|%}�~����/z��)�-�Y���+����|)�C�wz�~�������z�����z�}������������wz����O���C�����lz*z�~����C���T�����0�*���/���%���������C�5z��Y�

� zY�����)�f� �����¡��¢�£C¤�¥�¦§�
}�¨©}�ª��v�����«ª��0¬�}­£f®C¤�¥�£v¯v¤�®���°v}�|�}��

± °v}�|�}��³²\�����
���O���lz�~(����²H�vz��)���¡�

®v¥�¦o�����´~"}��:z"� � ��¬�}���µw�
�C~Y}¡�T¶�}�¬�}�µ����C�C����·"}�~Y}�¬��u�¹¸Cº�»�¥0º�º�»�¯¡��°0}�|%}��

¼�y
z5|C}�~����­z������Y�O���¡|)z�~Y�"���)���%�½�¾�´¿������¡��ÀE����¿�z�~*�������­�(� � ��¬��f���

Á ¥�¸f¥Cº��+Â����C�����¹ÃH�0��¬¡�f��µw¬¡��� � ��¬��f����º�º�¸�¥f£C¢�¯0¢½��°0}�|%}��

ÄPÅ�Æ�Ç¡È¡É�Ê�Ç

Ë?Ì%ÍaÎ�Ï�Ð Ñ"ÐÒÎ½Ó�Ô�Î½Õ%Ï�ÏYÍ�Ö�Ñ�×%Í�Ö%Ø�Ð Ñ5Ù{Ð«Ö­Ú�Ð Û(ÜfÜ�Ý�Ü\Ø"ÕCÞlÍ�Ï�Î�ß�ÖC×�Õ%Î�Ñ"ß�Ï�Ø©à?Ð Ñ*Ì9áfÓ�Ï�ÐÒß�ÕCØ�Ó�Ö%ÐÒØ�ß�Ñ�Ï�ß�Þ�ÐÒÍ½Ø

Ð«ÏYÏ"Ó�×�Ð«Ó�Ñ�Í½×=â0ÙãÌ%Í½Ó¡á0Ù3ÐÒß�ÖCØ­àHÓ�Ø/ÐuÖ�á�Í�ØYÑ"ÐÒä�Ó�Ñ"Í�×AÐ«ÖãÑ*ÌCÍæå{Í½×%ÐuÕ%åçÑ�Í�å
ÞlÍ�Ï"Ó�Ñ*ÕCÏ�ÍèÏ�Í�äfÐÒß�ÖAÑ�ß

Õ�ÖC×�Í�Ï�ØYÑ*Ó�Ö%×éÑ"Ì%Í9Í�ê�Í½Î�Ñ"Ø�ßfë�×�Í�ë�Í�Î�Ñ�Ø�ÐÒì½Í�ÓfÖ%×jÑ*ÌCÍ/ÓfÖCÐ«Ø�ß�Ñ"ÏYßfÞ0Ùoß�ë�Ñ"Ì%Í9Ø"Õ%Þ�Í½ÏYÎ½ßfÖ%×�ÕCÎ�Ñ�ßfÏ�íEîwÑ

à?Ó�ØOë´ß�Õ%Ö%×oÑ*Ì%Ó�ÑOÑ*ÌCÍ{Î�Ï�Ð Ñ�Ð«Î½Ó�ÔTÎ½Õ%Ï�ÏYÍ�ÖvÑO×�Í½Ö%Ø�Ð ÑYÙèÓ�Ö%×oÑ*ÌCÍ{ÐÒÏ�ÏYÍ�ávÍ½ÏYØ"ÐÒâ%Ð«ÔÒÐ ÑwÙ§ï�Í�Ô«×oà�Í�Ï�Í�Ô«Ó�Ï�ä�Í½Ï

ë�ß�Ï�Ñ"Ì%Í�Ø�Þ�Í�Î½Ð«å{Í�Ö�à?Ð Ñ"ÌPÔ«Ó�ÏYäfÍ�ÏH×%Í½ë´Í½Î�ÑHÓfÖC×)ð�ß�Ï�à�ÐÒÑ"Ì/Ø"å9Ó�ÔÒÔÒÍ½ÏHÓfÖ%ÐÒØ�ß�Ñ"Ï�ß�ÞCÙ�ívîYÖ�Ñ�Ï�ßv×�ÕCÎ�Ñ�Ð«ßfÖ/ßfë

ØYÑ"ÏYß�Ö%ä�Í½Ï�Þ%ÐuÖ%Ö%Ð«Ö%ä�Î½Í½ÖvÑ�Í½ÏYØ�ÓfÖ%×\Ñ*ÌCÍ-ßfÞCÑ"Ð«å{ÐÒì�Ó�Ñ"ÐÒß�Ö�ß�ëCÑ"Ì%Í©×%ßfÞ%ÐuÖCäaÎ½ßfÖ%×%ÐÒÑ�ÐÒß�Ö\Ñ�ßaÐ«å{Þ�Ï�ß¡á�ÍTÑ*ÌCÍ

ñ©ò�óYô)ò�õ«öl÷Tø�ù�ú�û{õ¾÷�÷5ó½üý÷(þ�ñOÿ�ñ�� �������	�
�
�
����� � ù%ú�û{õ¾÷Y÷(ó�ü �
����� ÷(þCú%ó"ò �
�����



×�Ð«å{Í½Ö%Ø�ÐÒß�Ö�Ó�ÔÒÐÒÑ(Ù�Ó�Ï�Í�×�Í�Ø�Ð«ÏYÍ½×�ë´ßfÏ�ë�ÕCÏYÑ"Ì%Í�ÏTÐ«å{Þ�ÏYß�á�Í½å{Í�ÖfÑ�ßfë%Ñ"Ì%Í�Î�Ï�Ð Ñ"ÐÒÎ�Ó�Ô0Î�ÕCÏ�Ï�Í½Ö0Ñ�Þ�Ï�ß�Þ)Í½Ï(Ñ"ÐÒÍ½Ø�í
�9z���¨-��~"����� Ú�Ð ÛYÜ�ÜvÝ�Ü�Ø"Õ%Þ�Í�Ï�Î½ßfÖ%×�Õ%Î�Ñ"ß�Ï���Î½ß�ÔuÕ%å9Ö�Ó�Ï�×�Í�ë´Í½Î�Ñ��)ÓfÖ%ÐÒØ�ß�Ñ"Ï�ß�ÞvÙ­Þ�Ó�Ï"Ó�å{Í�Ñ"Í�Ï��
Ð«ÏYÏ�Í�á0Í�Ï�Ø�ÐÒâ�ÐÒÔ«Ð ÑwÙ�ï�Í�ÔÒ×��

�b²{��������� í��� 0í"!�à

# $&%('�)�*,+.-./
'�01*2%

35476987:<;>=�?@;A4�B�CD4�E�6GFIHJH<K�HL8NM>OQPSRUT�=J;>V>M>T&4�=JR7B�CJ8WCYX
PSRIZ[B\69]JB^TSRI6_4U69T�CD`aTSM>RNRUPS;<4
V>PS;>8U6_4	Z[M>OA4�=bB\6_]cBed�P&`9V>87C
4f`9=D?g4NPShiO2PSR�C
4NM>RNPS8Sj,klB\698f6_8�C
4U4�RI69m>M\4NPSVe4N=Y4NB>PnB\6_]cB
TS=c;>V>PS;>8�C
4U69=J;oPS;>PSRN]
Z^V>PS;>8U6_4IZpC
4�`9=�?q4�PShnO2PSRNC
4�M>RUPS8srtK&uvjwkxB>PSRUP&yz=cRUPJ{wXcC
RU6_=cM>8�C
O�F
O\`_6_T�C
4U69=J;>8i=Jy|4�B\6_8i8NM>O2PSRUTS=c;>V>M>T&4N=cR}6_8iP�~\OQPST&4NPSV,{a8�M>T�B�C
8�CpO2=D?�PSR}]JPS;>PSR�CD4�=JRS{�C
h�C
]c;>P&4�yz=cR�8NM>OQPSRNTS=J;>V>M>T&4N6_;>]AhiCJ]J;>PS4U69TYPS;>PSRU]JZ�8U4N=cRNCJ]JPc{�������j.kxB>P�69;<4�RU=�V>M>T&4N6_=c;
=Jy�8NM\6G4�C
m\`9P}O\69;>;\69;>]YTSPS;<4�PSRU8f698�V>PS8N6_RNPSVAyz=JR�yzM>RI4�B>PSRf6_hiO>RU=�X
PShnPS;
4f=Jy�4�B>P�O\6_;>;\69;>]
O>RN=JOQPSRI4N6_P�8�C
4a`_=
?�4�PShnOQPSR�CD4�M>RUPS8Sj���;n4�B>Px=J4NB>PSR�B�CJ;>V,{c4�B>P�O\69;>;\6_;>]WO>RN=JOQPSRU4U69PS8�C
RNP
OQ=
=JRfCD4|B\69]cB�4�PShnOQPSRNC
4NM�RUPS8|V>M>P�4N=LCi8U69]J;\6_d�T�C
;<4@RNPSV>M>T&4U69=J;s6_;�4�B>P�TS=J;>V>PS;>8�C
4U69=c;
PS;>PSRN]
ZbV>PS;>8U6G4UZcj>klB\698l698�CJ;�69;>P&X<6G4�C
m\`9P7;�C
4NM>RNP7=Jy.4�B>P�4	?x=DF5V\69hnPS;>8U69=J;�C
`,8NM>OQPSRUTS=c;�F
�<� ßfÏYÏ�Í½Ø�Þ�ßfÖ%×�Ð«Ö%ä9ÓfÕ0Ñ*ÌCßfÏ���Ë\í��oÓ�Ñ�Ø"Õ%Ø"ÌCÐÒÑ"Ó
� ßfØYÑ"Ó�Ô%Ó�×�×�ÏYÍ½Ø�Ø��D�\Í�Þ�Ó�ÏYÑ*å
Í�ÖvÑ¹ß�ë � ß�å{Þ�ÕCÑ�Í½Ï��0Î�ÐÒÍ�ÖCÎ½ÍaÓ�Ö%×7�-ÔÒÍ�Î�Ñ�Ï�ß�ÖCÐÒÎ½Ø��D�\Ù%ÕCØ"Ì%Õ�îYÖCØYÑ"Ð Ñ"ÕCÑ�Í
ßfë�Ë+Í�Î�Ì�ÖCßfÔÒßfä�Ù��
���� ¡Û����
��Ó¡àHÓ�ì�Õ\��î5ÐÒì�Õc��ÓW��Ü� � c� �  �Ü�¡�Ó�Þ�ÓfÖ
� Ì%ß�ÖCÍ���¢x�0Ý� J£��D�� �ÜS£&  � �����
¤ ÓS¥\��¢x�CÝN c£��D�& %Ü�£�  � ���0Ý
�+Û5å9Ó�Ð«ÔbÓ�×�×�ÏYÍ½Ø�Ø��)å9Ó�Ñ"Õ%Ø�Ð Ñ*Ó�¦OÎ�Ø"Í�í§�vÙCÕCÑ�Í½Î�Ìlí Ó�Î�í ¨YÞY©¾Ë\í\�oÓ�Ñ"Ø"ÕCØ"Ì%Ð Ñ*ÓDª

H



V>M>T&4N6GX<6_4	ZL?x6_4�Bb4NB\69T&:LC
;>V[C
`_hi=J8U4x69;>8NM\`9C
4N6_;>]im\`9=
T&:n`«C�Z�PSRU8Sj

kxB�M>8S{�4NB>Ps;>P�~�4n69;
4�PSRUPS8U4}698n4NB>PsO2=c8N8U69m\6G`_6G4IZo=
yf6_hiO>RU=
XcPShnPS;
4n=
yf4NB>PsTSRI6_4U69T�CD`
TSM>RNRUPS;<4nV>PS;>8U6_4IZo=Jy�E�6¬FIHcH<K�HA8NM>OQPSRNTS=J;>V>M>T&4�=JRN8n6_;­4NB>PshnPSV>6_M>h®4�PShnOQPSRNC
4�M>RUPsRUP�F
]J6_=c;,jl¯�=JR�4NB\698YO>M>RNO2=c8NP[6_4�698YV>PS8U69RNCJm\`_PA4N=o6_;>TSRNP�CJ8NP[4NB>PeV\6_hiPS;>8U69=J;�C
`G6_4IZ�=
yW4�B>P
8NM>OQPSRNTS=J;>V>M>T&4�=JRWm�ZA=D~�Z<]cPS;pV>=cO\6_;>][=JR�m
Z^°am±V>=cO\6_;>]>{²8U69;>TSPn4�B>PS8NPi69hnO>RN=�XcPn4NB>P
8NM>OQPSRNTS=J;>V>M>T&4N6GX<6_4	Z�69;n4�B>P|m\`_=<T�:³`«C�ZcPSRN8Sj
klB�Px69;�4NRN=cV>M>T&4N6_=c;L=
y²8U4�RU=c;>]�O\6_;>;\69;>]�TSPS;�F
4�PSRU8x6_8�CD`98N=}6_hiO�=cRI4�C
;�4�j<´f8x?xC
8lO>RUP&X<6_=cM>8U`_ZYRUPSOQ=cRI4�PSV,{<4�B>P7TS=J`_M>hi;�CJR�V>P&yzPST&4�8l?�6G4�B
R�C
V\69M>8�`9CJRU]cPSRl4NB�CJ;�4�B>P7TS=cB>PSRUPS;�TSP7`9PS;>]
4�BsCJRUP�P&µQPST&4N6GX
P�4�=nRUP�C
`G69¶SP�C}B\69]JB�O\6_;�;\6_;>]
OQPSRIyz=cRUh�C
;>TSPJj²3	;py�CJT&4S{,4�B>PnTSRU6_4U69T�CD`�TSM>RNRUPS;<4WV>PS;>8U6_4	ZA=JyfKJ·¹¸�º�K�»
¼³´7½Dh�¾7?xCJ87=cm�F
4�CD69;>PSVYCD4�HD»�¿ÀCJ;>VYCD4�HWkÁP&X<PS;iy1=cR�C�8�O2PST&69hnPS;�?�6G4�BYCW`9=�?ÂV>PS;>8U6_4	Z}=Jy,TS=J`_M>hi;�CJR
V>P&yzPST&4�?�6G4�B�R�C
V\69M>8@=
y�CJm2=cM\4fÃ
j"»n;>hÄr�H�uvj

3Å;n4�B\698�O�CJO2P�R&{c4�B>P@Æ�M�~nO\69;>;\6_;>]�O>RN=JOQPSRU4U69PS8�=Jy²E�6GFIHJH<K�H78NM>O2PSRNTS=c;>V>M>T&4N=cRa6_;�4�B>P
hiPSV\6_M>hg4NPShiOQPSRNC
4NM>RNP�RUPS]J6_=c;³6_8aP�~>C
hn6_;>PSV,jJk.=|M>;>V>PSRN8U4�C
;>V³4�B>P�hnPST�B�CJ;\6_8Nhg?�B\69T�B
V>P&4�PSRUhn6_;>PS874�B>P�TSRI6_4U69T�CD`aTSM>RNRUPS;<4�V>PS;>8U6G4UZJ{24�B>P³Æ�M�~eO\69;>;\69;>]Ym�Z�TS=J`_M>hi;�C
R7V>P&yzPST&4N8
698�T�B>=J8NPS;²{QCJ;>VA4NB>P}P&µQPST&4N87=
y�V>P&yzPST&478U69¶SP}C
;>Ve4NB>P�CJ;\6_8N=J4�RU=cO<Z�O�CJRNCJhnP&4�PSR�=J;[4�B>P
TSRU6G4N6_T�C
`ÇTSM>RNRUPS;<4lV>P�;>8U6G4UZYC
;>Vs4NB>P76_RNRUP&X
PSRU8U69m\6G`_6G4IZ�d�P&`_V[C
RNP�69;�XcPS8U4N6_]�CD4�PSV,j

È



É Ê|Ë²ÌaÍ<)D0zÎ�Í�%('�Ï�Ð

Ñ�ÒzÓ Ô O�PST&69hnPS;>8

Ô O2PSTS6_hiPS;>8³M>8NPSV±69;±4NB\698³8U4�M>V\Zp?xPSRUPYE�6GFIHJH<K�Hs8U6_;>]J`_PLTSRUZ�8U4�C
`98Sj Ô O2PST&6_hiPS;>8�´
Õ×Ö ?lPSRUPnO>RUPSO�C
RNPSV^m<Z[4�B>P}Æ�=�CD4N6_;>]
F5¶S=J;>PihiP&4NB>=<V,{wC
;>V^4NB>Pn4	Z�O\6_T�C
`a8U6_¶�Pn=Jy�4�B>P
8NOQPST&69hnPS;>87?xC
8³HLhnhØº�KnhihØº­K�»�ÙQhsjÇklB�PS8NP}8NOQPST&69hnPS;>87?lPSRUP}6_RNRNCJV\69C
4NP�Vpm<Z
69=<V\6_;>P�69=J;�8|?x6_4NBeCJTSTSP&`_PSR�C
4U69=J;APS;>PSRN]
Z�=Jy�H
»J»bÚ�P&ÛÜCD`9=c;>]�4�B>Pn�UFÅCD~<698Sj Ô O2PST&69hnPS;>8
Ý K Õ Ý È ?lPSRNP�O>RUPSO�CJRUPSV[m�ZY4�B>P�¿7Þ�`ÇÆ�M�~�hiP&4NB>=<V,{(C
;>V�4�B>P�4	Z�O\6_T�C
`w8U69¶SP�=
ya4�B>P
8NOQPST&69hnPS;>8l?xPSRUPWH³hihßº^Kc·àÃ�hihßºpá�Ù(h�j�kxB>PS8NPf?lPSRNPf69RUR�C
V\6«CD4�PSVbm�Z�;\6_T&:JP&`Q6_=c;>8
?�6G4�BÂC
TSTSP&`9PSRNC
4N6_=c;âPS;>PSRU]JZ�=
y}K�ãc»oÚ�P&Ûä69;Á4NB>P[8�C
hiP[V\6_RNPST&4U69=J;,j�klB>P[h�C
4NT�B\6_;>]
d�P&`9Voyz=JR�V>=c8NPJ{�åfæ
{.?xCJ8LKJj"»ekqyz=cR³C
`G`�4NB>Pb8NO2PST&69hiPS;>8Sj�kxB>PLR�C
V\69M>8�=Jy@TS=
`9M>hn;�CJR
V>P&yzPST&4�8�?xC
8�C
mQ=JM>4}Ã
j"»�;>h�çz69=<V\6_;>Pi69=J;>8�è7C
;>V�H
j"»�;>h�ç�;\69T�:�P&`�6_=c;>8�è�{wRUPS8�O2PST&4N6GX
P&`GZcj
Ô OQPST&6Gd�T�C
4N6_=c;>8x=Jy�8NO2PST&6_hiPS;>8|C
RNP7`_6_8N4NPSVb69;[k.C
m\`9P}Kcj

Ñ�Ò_Ñ Ú�P�C
8�M>RUPShiPS;
4

´ Ö Þßh�C
]c;>P&4U69¶�C
4U69=J;­?xC
8nhiP�C
8NM>RNPSV­M>8N6_;>]�C Ô>é7ê 3 Ö hiCJ]J;>P&4�=JhiP&4NPSR�69;�C
h�C
]c;>P&4U69T�d�P&`_V�O�C
R�C
`G`9P&`�4N=|4NB>Pl�UFÅCD~<698SjDkxB>P�TSRI6_4U69T�CD`�TSM>RURNPS;
4wV�PS;>8U6G4	Z}ë ¼ 698.PS8U4N6_h�CD4�PSV
yzRU=chìC�?�6_V\4�Bs=Jy.h�C
]c;>P&4U69¶�CD4N6_=c;sB<Z�8U4�PSRUPS8U698S{�ínîq{�C
8

ë ¼�ï ð
ñò ç È ñWó
ò è íiî çUK�è

¸



?�6G4�B�CJ;WC
8�8NM>hnO\4N6_=c;W=Jy\E�P�CJ;,ô�8²hn=<V>P&`vj�õ@PSRNPJ{
ñ
C
;>V ò C
RNP�4�B>P�?�6_V\4�B�CJ;>V�4NB>Pa`_PS;>]J4NB

=Jyw4NB>PW8NOQPST&6_hiPS;²ç
ñiö

ò è�{�RNPS8NO�PST&4N6_X
P&`_ZJj�klB>P76_RNRUP&X�P�RU8U69m\6G`_6G4ÅZ�d�P&`9V�å|÷�6_8�V>P&4NPSRNhn6_;>PSV
m<ZL4�B>P7h�C
]c;>P&4U69T7d�P&`9VsC
4�?@B\6_T�Bpë ¼ RUPSV>M>TSPS8�4�=bKc·"»iº±K�»Jø�´7ùDh�¾�j

klB>P|CJ;\6_8N=J4NRN=JO<Z�O�CJRNCJhnP&4�PSRaú x 698�PS8U4U69hiC
4�PSVnyzRU=chûú ¾x ïýü�þ ùJå@ÿ�� ¾ r È u2C
4��xù�� ¼ ï
»\·tHcÃ�y1=cRxC³TS=c;>8U698U4NPS;>T&ZL?�6_4NBY4�B>P�O>RNP&X
69=JM>8l?l=cRU:er§H�u {�?@B>PSRUP�å ÿ 698xC�O2P�CJ:id�P&`9V,{ ü þ
698�C³Æ�M�~��<M�CJ;
4�M>h×C
;>V��cç���KJjàÃ³;>hYè�698xC}V\698U4�C
;>TSP�mQP&4	?lPSPS;L4�B>P78NM>OQPSRNTS=J;>V>M>T&4N6_;>]
`«C�Z�PSRN8Sj

	 
��wÍ
*2)�

´fTSTS=cRUV\69;>] 4N=o4NB>PeÆ�M�~ÂTSRNPSPSO�FvÆ�=�?ì4�B>PS=JRUZ r ¸
uv{�4NB>PATSM>RNRNPS;<4UFvXc=J`G4�C
]cPATSM>RUX�PA=Jy�C
8NM>OQPSRNTS=J;>V>M>T&4�=JR�M>;>V>PSR�CWÆ�M�~�TSRNPSPSOi698�V>P&4�PSRUhn6_;>PSVLm<Z�4�B>P@O\69;>;\69;>]�OQ=
4�PS;
4N69C
` {�� þ {
yz=JR|C�Æ�M�~�m>M>;>V\`9P��

� þ ï »�·"ã È Ã������
¾�ë ��� ¾¼ þ��� � ¾ å ����� � ç5Hcè

?@B>PSRUP ���A6_874NB>P}E�=J`G4�¶Sh�C
;>;pT�=J;>8U4�C
;<4S{!�
¾�6_8�CY;�M>h³m2PSR�=
y�Æ�M�~[`_6_;>PS8769;A4NB>P}Æ�M�~
m>M>;>V\`9PxCJ;>V�ë ¼ þ 6_8a4NB>PlX
69RI4�M�C
`>T�RI6_4U69T�CD`>TSM>RURNPS;<4�V>PS;>8N6G4	Z�69;}4NB�P�Æ�M�~<F5TSRUPSPSOny1RNPSPlT�CJ8NPJj� 6_8fCLTS=J;>8U4�CJ;
4fV>PSO�PS;>V\69;>]L=c;�4NB>P³:
6_;>V[=Jy�O\69;>;\6_;�]LTSPS;<4NPSRS{2CJ;>V � ï ¸L698@:<;>=�?@;
yz=JR�8U4NRN=J;>]�O\6_;>;\69;>]�TSPS;�4NPSRN8Sj�klB>P�4�PShnOQPSRNC
4NM>RNP|C
;>V�hiCJ]J;>P&4N6_T�d�P&`9ViV>PSOQPS;>V>PS;>TSP@=
y
ë ¼ þ 6_8|C
8�8NM>hnPSV�C
8

ë ¼ þ ï#" ç��fè�çvå%$�å þ è�&�' �)( K ó å
å ¼ ¾�* ¾ � ç È è

Ã



?@B>PSRUP " ç��|èl698|4�PShnOQPSRNC
4NM>RNP³V>PSO�PS;>V�PS;<4fO�C
R�C
hiP&4NPSR|V>PS8NTSRU6_m\69;>]�4�B>P�Æ�M�~[O\6_;>;\69;>]
8U4�RUPS;>]J4�B,{(CJ;>V^å þ CJ;>VAúoCJRUP}4NB>P�O\69;>;\6_;�]YO�CJRNCJhnP&4�PSRN8Sj²õ@PSRNP³6_476_87CJ8N8NM>hiPSVe4�B�CD4
4�B>P74�PShnO2PSRNC
4�M>RUP�V>PSO�PS;>V>PS;>TSP�=
y " ç+�|è�698�P�~�O>RNPS8N8NPSV[C
8

" ç+��è ï," þ ( K ó �� ¼ *.- · ç�¸<è

´ ;>=J;�M>;\6_y1=cRUh 8NO�CD4N69C
`2V\698U4�RI69m>M\4U69=J;L=Jy,TS=J`_M>hi;�C
R�V>P&y1P�T&4N8�698�C
O>O>RN=�~�6_h�CD4�PSV�m
Z}4NB>P
8U4�CD4N6_8N4U69T�CD`ÇV\698U4�RI69m>M\4U69=J;s=
y " þ C
8

/ ç " þ è ï10 P�~\O32 ó ç�`_=c] " þ ó `9=J] " þ54 è ¾H�6 ¾ 7 � ç5Ãcè

?@B>PSRUP " þ84 698�Cbhn=c8U4�O>RN=Jm�CJm\`_P}XcCD`9M>P}=Jy " þ {96(¾W6_8�C�O�CJRNCJhnP&4�PSR7RUPSO>RNPS8NPS;�4U69;>]�C
V\698U4NRU6_m�M\4U69=J;L?�6_V\4�B�CJ;>V 0 6_8lC�;>=cRUh�CD`_6_¶�C
4U69=J;bTS=J;>8U4�C
;<4Sj\kxB>P|`_=<T�C
`QP&`9PST&4NRU6_T�d�P&`_V,{
:<;9{�698YV>P&4�PSRUhn6_;>PSVâyzRN=Jh 4NB>PehnPST�B�C
;\698Nh =
yWÆ�M�~âTSRNPSPSOÂC
;>VÂÆ�=�?W{�C
;>V T�C
;Âm2P
P�~\O>RNPS8N8NPSVYM>8U69;>]>=?�2jQçÅHJèayz=JRlC�]J6GX<PS;�XcCD`9M>P|=
y�ë.j>kxB<M>8�{�4NB>P�CDXcPSR�C
]cP@:WF�ë[TSM>RIX<P@6_8
T�C
`_TSM\`«CD4�PSVsy1RN=Jh

:LçUë²è ï AB þ : ; / ç " è	V " · ç
ð
è

kxB>P�V>P&4�C
6G`98�=
y�4NB>P[CJ;�CD`_Z�8U6_8YCJRUP�V>PS8�TSRI69m�PSV�6_; r ¸
uvj�kxB>Ps4NB>PS=cRUP&4N6_T�C
`�ë ¼ FvXcC
`_M>P�698
V>P&4�PSRUhn6_;>PSVpyzRU=chØ4NB>P�T�C
`_T�M\`9C
4NPSVC:7F�ë TSM>RUX�P�?x6_4NBp4NB>P�P&`9PST&4NRU6_T}d�P&`_V^TSRI6_4NPSRU69=J;p=Jy
H<·¹»[ºÂK�» 'ED ÛW½Dh =
y@4�B>Ps8�C
hiP�TS=c;>V\6_4U69=J;�6_;­4NB>PsP�~\O�PSRU6_hiPS;�4Sj�klB>PsO\69;>;\6_;>]^O�CDF
R�C
hiP&4NPSRN8S{ "fþ54 {GFe{wå þ CJ;>V�úo?lPSRNPiV>P&4NPSRNh}69;>PSV±8N=�CJ8W4�=�=cm\4�C
6_;oC�]J=
=<VoCJ]JRNPSP�F
hiPS;
4lm�P&4U?�PSPS;�4NB>PS=cRUP&4N6_T�C
`,CJ;>VYP�~\OQPSRI69hnPS;<4�C
`2RNPS8NM\`G4�8l=Jy�ë ¼ CD4xP�CJT�B�4�PShnOQPSRNC
4NM>RNPJj6 ¾ ï »�·"»J»\K�CJ;>VH� ¾ ï K}C
RNP³M>8NPSV[69;[4NB>P�4�B>PS=JRNP&4U69T�CD`�T�C
`_TSM\`«CD4N6_=c;,jQ�f4�B>PSR|O\69;>;\6_;>]
O�CJRNCJhnP&4�PSRU8|CJRUP7`G698U4NPSVs69;sk�CJm\`_P�H<j

ð



I JLÍLK�-wÐ1'�K}Ï�%.+NMs0OK�/�-PKQK�01*Q%

¯w69]JM>RNPfK�8NB>=�?@8w4NB>P�h�C
]c;>P&4U69T�d�P&`_V�V>PSO2PS;>V>PS;>TSP�=Jy\4�B>P�TSRU6_4U69T�CD`<TSM>RNRNPS;<4wV�PS;>8U6G4	Z
yz=JR�8NO2PST&69hiPS; Ö j²3Å;^4NB\6987d�]cM>RNPJ{²=JOQPS;�CJ;>V�8N=
`_6_V±8UZ�h�m2=
`98�C
RNP}4�B>PnP�~\OQPSRI69hnP�;
4�CD`
RNPS8NM\`G4�8Sj(354�6_8fy1=cM>;>VA4�B�CD4WCYO\`9C
4NP�CJMeC
O>OQP�CJRU87C
4WC
RN=JM>;>V^å@æcù È C
;>V^CD4R� ï ÃJÃ Õ

ð
»�¿}j>kxB>P�8N=J`G69Vb`_6_;>PS8�C
RNPf4NB>P�4NB>PS=cRUP&4N6_T�C
`,RUPS8NM\`_4N8x=
yÇ4�B>P�TSRU6G4N6_T�C
`(TSM>RNRNPS;<4lV>PS;>8U6_4	Zcj
kxB>PS8NPp?lPSRUPed>4U4�PSV 4�=�4�B>PpP�~\OQPSRI69hnPS;<4�C
`7RUPS8�M\`G4�8b69; 4NB>P^hiCJ]J;>P&4N69Ted�P&`9V RNPS]
69=J;
8NM�S�T&6_P�;
4N`GZpB\6_]cB>PSR74NB�CJ;oå|æJù È {Ç8U69;>TSP}4�B>PiO\6_;>;\69;>]�O>RN=JOQPSRI4N6_PS8�CJm2=�X�Piåfæ
ù È ?lPSRNP
TS=c;>8U6_V�PSRUPSV�4N=^m2PT�<M\6_4NPbV>6GµQPSRNPS;<4³yzRN=Jh®4�B>=J8NP�mQP&`_=�?×åfæ
ù È j�´ ]J=<=<V�C
]cRUPSPShiPS;<4
698�=cm\4�C
6_;>PSVomQP&4	?�PSPS;±4�B>P�4NB>PS=cRUP&4N6_T�C
`xC
;>VoP�~\OQPSRI69hnPS;<4�C
`�RUPS8NM\`_4N8�69; 8NM>T�BoB\69]JB>PSR
h�C
]c;>P&4U69TWd�P&`_V>8Sj

¯.6_]cM>RUPLHY8NB>=�?@8�4�B>P�4�PShnOQPSR�CD4�M>RUPiV>PSO�PS;>V>PS;>T�Pn=Jy�4�B>P�69RURNP&X�PSRN8U6_m\6_`G6_4	Z�d�P&`_V�=Jy
4�B>P�8NO2PST&69hnP�;>8�CDy14NPSR.4NB>P�69RUR�C
V\6«CD4N6_=c;³m
Z�çvC�è(69=<V\69;>P�69=c;>8�C
;>Vbç m2è,;\69T�:JP&`<6_=c;>8S{�?@B>PSRUP
8N=J`G69V�8UZ�h�m�=J`98�C
RNP�P�~\O�PSRU6_hiPS;<4�C
`
XJCD`9M>PS8�C
;>V�=cO2PS;}8UZ<h}m�=J`_8�CJRUP�4�B>PS=JRNP&4U69T�CD`�XcCD`9M>PS8Sj
kxB>P�8N=
`_69V}C
;>V�V>=J4U4�PSV³`G69;>PS8�CJRUP�]cM\6_V>PS8.yz=cR.P&Z<PS8SjDkxB>P�69RURNP&X�PSRU8N6_m\6_`G6_4ÅZ7d�P&`9V³6_;>TSRNP�CJ8NPS8
?�6G4�B³V>PSTSRUP�CJ8U6_;>]|4NPShiOQPSRNC
4NM>RNP�C
;>V�C@O\`«CD4�P�C
M�CJO>O�P�CJRU8�C
4�CJRU=cM>;>VU�lù�� ¼ � »\·tÃ<jDkxB>P
69;>TSRUP�CJ8NP�mQPSTS=JhiPS8.X�PSRUZ�8U4NPSPSO}m2P&`_=
?V�xù�� ¼�ï »\· È V>M>P�4�=|4�B>P�TSRU=c8N8N=�X
PSRw=Jy>Æ�M�~�`_6_;>PS8
69;
4�=�4�B>Pf4	?l=�V\69hnPS;>8U69=J;�C
`,8U4�C
4NPJj\õ|=D?�P&XcPSRS{
4�B>PfÆ�M�~L`_6_;>PS8xCJRNPfyz=JRNTSPSVY4N=}m2Pf6_;Y4�B>P
�<M�CJ8U6¬Fv4�B>RUPSP�F5V\69hnP�;>8U6_=c;�CD`�8N4�C
4NPnV>M>P�4�=�4NB>Pn8U4NRN=J;>]s6_;<4NPSR�C
T&4N6_=c;e?�6G4�Be4�B>PiO�C
R�CD`_`_P&`
TS=J`_M>hi;�C
RfV>P&yzPST&4N8nr�H�uvj23Å4|698|yz=JM>;>V�4�B�CD4f4NB>P�69RURNP&X�PSRN8U6_m\6_`G6_4ÅZbd�PS`_V[698|B\6_]cB>PSR@yz=cR@4�B>P
8NOQPST&69hnPS;�?�6G4�B�4�B>P�`_=D?�PSR.C
;\698N=J4NRN=JO<Z7O�CJRNCJhnP&4�PSRSjD3Å;�CJV>V\6G4N6_=c;,{�6_4w6_8�y1=cM>;>V�4NB�C
4w4�B>P

á



69RURNP&X�PSRN8U6_m\6_`G6_4	Z³d�P&`9V�6_8�B\69]JB>PSRayz=cR�4�B>P@8�O2PST&69hnPS;i69RUR�C
V\6«CD4�PSVLm
Z}6_=<V\69;>Px69=J;>8�j<kxB\6_8�698
V>M>P@4�=�4NB>P�P&µQPST&4�=Jy,V>P&yzPST&4�8N6_¶SPJj\klB�C
4�698S{�4�B>P|V>P&y1PST&4�8�=
y²`«C
RN]JPSR�8U6_¶SP|B�C�X
P@C�B\6_]cB>PSR
O>RN=Jm�CJm\6G`_6G4IZL4N=nPS;>TS=cM>;�4NPSR�4NB>PWÆ�M�~Y`_6_;>PS8�{�]
6_X<6_;>]nRU6_8NPW4N=iCn8N4NRN=J;>]cPSRxO\6_;>;\69;>]er§Ã�uvj

¯w69]JM>RNP È 8NB>=D?@8�4NB>P�V>PSOQPS;>V>PS;>TSP�=
ya4�B>P�P�~�OQPSRU6_hiPS;
4�CD`w6_RNRUP&X
PSRU8U69m\6G`_6G4ÅZ�d�P&`_VAC
4
�xù�� ¼sï »\·

ð
=c;�4NB>PACJ;\6_8�=
4�RU=cO
Z�O�C
R�C
hiP&4NPSRSj�kxB>Ps6_RNRUP&X
PSRU8U69m\6G`_6G4IZod�P&`9V­69;>TSRUP�CJ8NPS8

?�6G4�BAV>PSTSRUP�CJ8U69;>]bCJ;\6_8�=
4�RU=cO
ZsO�CJRNCJhnP&4�PSR&j,klB>6_8fTS=chnPS8fy1RN=Jh 4�B>P³V\6GµQP�RUPS;>TSP³69;[4NB>P
TS=c;>V>PS;>8�C
4U69=J;­PS;>PSRU]JZoV>PS;>8U6_4	Zcj�klB>P�P�~�OQPSRU6_hiPS;
4�CD`lRNPS8NM\`G4�8iC
RNPbV\6_X
69V>PSV 69;
4�=A4I?�=
]cRU=cM>O>8@?x6_4NBAV\6_µQPSRNPS;
4fV>P&yzPST&4|8U69¶SPS8fC
8fV\698NTSM>8N8�PSV[CJmQ=�XcPJj2kxB>P�6_RNRUP&X<PSRU8U69m\`9P7d�P&`9V[=
y
4�B>P�8NOQPST&6_hiPS;>8w?x6_4NB³`«C
RN]JPSR�V>P&yzPST&4N8�6_8�CJm2=cM\4 È 4U69hnPS8aC
8.`«C
RN]JPlCJ8.4�B�CD4�=
y�8NO2PST&6_hiPS;>8
?�6G4�Bs8�hiC
`G`9PSRxV>P&y1PSTS4N8Sj

¯.6_]cM>RUPS8i¸­çvC�è�CJ;>V­¸�ç m2è�8�B>=D?ß4NB>PsRUP&`«C
4U69=J;>8NB\69O­mQP&4	?�PSPS;�4NB>PsTS=J;>V>PS;�8�CD4N6_=c;
PS;>PSRN]
Z�V>PS;>8U6G4IZYC
;>Vs4NB>P7Æ�M�~�O\69;>;\6_;>]n8U4�RNPS;>]
4�Bs]J6GX
PS;�m<Z

" 4 ç��fè ï%" þ54 ( K ó �� ¼ * - ç5ácè

C
4 �xù�� ¼eï »\· È CJ;>V,�lù�� ¼eï »�·
ð
{lRNPS8NO�PST&4N6GX<P&`GZJj�´�4W�xù�� ¼eï »�· È {�4NB>PpO\6_;>;>6_;>]

8U4�RUPS;>]J4�B�698iCJO>O>RN=�~�6_h�CD4�P&`GZoO�RU=cO2=cRI4N6_=c;�CD`�4N=p4�B>P�TS=c;>V>PS;>8�C
4U69=J;�PS;>PSRN]
Z V>PS;�8U6G4UZX�
4�B>PbP�~\O�=c;>PS;�4³8�B>=�?�; m<Z�4�B>PL`G69;>PS8}6_;�¯.6_]>j�¸>çvC�èW6_8�KcjtH<j�kxB\6_8n8NM>]c]JPS8U4�8³4�B�CD4}4�B>P
`_6_;>P�CJRb8NM>hnh�C
4U69=J;Â=Jy�4�B>P[Æ�M�~ÂO\69;>;\6_;>]oyz=JRNTSPS8Y?�6G4�B C B\69]JBÂO\69;>;\69;>]�PYSiT&69PS;>T&Z
B>=J`_V>8�CJO>O>RU=D~<69hiC
4NP&`_Z}C
4�`_=�?â4NPShiO�PSR�CD4�M>RUPS8�V>M>P�4N=�RUP&`«CD4N6GX
P�8U4�RU=c;>]�O\69;>;\6_;>]�=JyQ4�B>P
TS=J`_M>hi;�C
R@V>P&y1PST&4�8S{�8U69;>TSPW4NB>P�P&`_PShiPS;<4�CJRIZYO\69;>;\6_;>]iy1=cRUTSP�=Jy�P�CJT�BsTS=
`9M>hn;�CJR�V>P&yzPST&4
698�O>RN=JOQ=JRU4U69=J;�C
`�4N=e4�B>PYTS=J;�V>PS;>8�CD4N6_=c; PS;>PSRN]
ZoV>PS;>8N6G4	Zcj���;o4�B>Pb=J4NB>PSR�B�CJ;>V,{w4�B>P

ã



TS=c;>V>PS;>8�C
4U69=J;�PS;>PSRU]JZ V>PS;>8N6G4	ZomQPSTS=chnPS8i8Nh�CD`_`@CD4iB\69]cB�4�PShnOQPSRNC
4NM�RUPS8S{aRNPS8NM\`_4U69;>]
69;�C[?lP�C
:cPSR�O\69;>;\6_;>]>j�354�698�TS=c;>8U6_V>PSRNPSVo4�B�CD4�4�B>PLO\6_;>;\69;>]ehnPST�B�C
;\698Nh 6_8�T�B�CJ;>]DF
69;>]syzRU=ch 4�B>Pi`G69;>P�C
R³8NM>hihiC
4U69=J;�4�=s4�B>PL8U4�C
4U698U4N6_T�C
`�8NM>hihiC
4U69=J;�?�6G4�B±6_;>TSRNP�C
8N6_;>]
4�PShnOQPSRNC
4�M>RUPJj�3Å;L4NB>P|8U4�CD4N698U4U69T�CD`(8NM>hihiC
4U69=J;YRNPS]
69hnP|4�B>PfO\69;>;\6_;>]�8U4NRNPS;>]
4�BL698�O>RU=
F
OQ=JRU4U69=J;�C
`f4N= 4�B>PA8NPSTS=c;>V OQ=�?�PSRY=
yW4�B>PeP&`9PShnPS;<4�CJRIZÁO\69;>;\69;>]±yz=cRUTSPe?x6_4NB Co`9=�?
O\69;>;\6_;>]iPZSiT&69PS;>T&Zcj>3Å;s¯.6_]>j�¸�ç�m2è�4�B>PWP�~\OQ=J;>PS;<4�8NB>=�?@;bm�Z�4NB>PW`G69;>PS8x6_8�KJjàÃ
j
3Å;Á¯w69]J8Sj�¸>çvC�è�CJ;>V­¸�ç m2è�{�6_4n6_8LC
`_8�=py1=cM>;>V­4NB�C
4n4NB>PsRNPS8NM\`G4�8LC
RNP�V>6GX<6_V>PSV­69;
4�=

4	?l=�]cRU=cM>O>8s8U6_hn6_`9CJRI`_Zâ4�=�4NB>P^RUPS8�M\`G4�=c; 4NB>Pp6_RNRUP&X
PSRU8U69m\6_`G6_45ZÂd�P&`_V,j@klB�C
4�6_8S{x4NB>P
Æ�M�~�O\6_;>;\69;>]³6_8�8U4�RU=c;>]JPSR�y1=cR�4�B>P|8NO2PSTS6_hiPS;i?�6G4�BL`«C
RN]JPSR�V�P&y1PST&4�8Sj
´fTSTS=cRUV\69;>]�4�=�4�B>P
4�B>PS=JRNP&4U69T�CD`\O>RNPSV\6_T&4N6_=c;sr

ð
u {D4NB>P�69RURNP&X�PSRN8U6_m\6_`G6_4ÅZ7d�PS`_V³698�C
O>O>RN=�~�6_h�CD4�P&`GZWO>RU=cOQ=JRU4U69=J;�C
`

4�= " ��� �4 ç+��è�{\?@B>PS;så ¼ ¾ 698x8NM�S�T&69PS;
4N`GZLB\69]JB>PSR�4NB�CJ;så|÷«j�õ|PS;>TSPJ{\4NB>PWV\6GµQP�RUPS;>TSPW=
y�C
y�C
TS4N=cR�=Jy,¸�»�=cm>8NPSRUX�PSV�6_; " 4 ç+��è�yz=JR�4NB>P|4	?x=�]JRN=JM>O>8lCJO>O>RN=�~<69h�CD4�P&`GZiP�~\O\`9C
6_;>8�4�B>P
V\6_µQPSRNPS;>TSPl=
y�4�B>P�6_RNRNP&X�PSRU8N6_m\6_`G6_4ÅZWd�P&`9V}=Jy�4NB>PxCJm2=DXcP�y�C
T&4�=JR�=
y2CJm2=cM\4 È ç ¸c» ��� � � È ·¹¸
è
V>M>PW4N=}4�B>P�V\6GµQPSRNPS;>TSP7=Jy.4�B>P7V>P&yzPST&4@8U69¶SPJj

354l?xC
8�yz=cM>;>VY4�B�CD4�4NB>Pf8NM>OQPSRNTS=J;>V>M>T&4N6_;>]�O>RU=cOQPSRI4	Zi8U4NRN=c;>]
`_ZLV>PSO�PS;>V>8x=J;YmQ=
4�B
4�B>P�V\6_hiPS;>8U6_=c;�C
`G6_4	ZY=
y�4NB>P�8NM>OQPSRUT�=J;>V>M>T&4�=JRfC
;>Vs4NB>P�8U69¶SPW=JyaV>P&y1PST&4�8Sj�kxB\6_8|hiP�C
;>8
4�B�CD4�4NB>P�hi=JRNP�4�B>RUPSP�F5V\69hnPS;>8U69=c;�CD`\8NM>O�PSRNTS=J;>V>M>T&4N6GX<6_4IZ�698�V>PS8U69RUPSV,jJ¯�=cRÇ4NB\698�O>M>RNO�=c8NP
6_4�6_8@;>PSTSPS8N8�C
RUZL4N=n69;�XcPS8U4N6_]�CD4�P�4�B>PW=cO\4U69h�M>h×TS=c;>V\6G4N6_=c;�=Jya� ¾ V>=cO\6_;>]i=cR@°�m�V>=cO�F
69;>]\jJ´f8�yz=JR.4NB>PxO\6_;>;\69;>]\{
`«C
RN]JPSR�TS=J`_M>hi;�C
R�V>P&yzPST&4N8�B�CDXcP�`9=�?�PSR.O\69;>;\6_;>]7PYS�T&6_PS;>T&69PS8S{
C
`G4�B>=JM>]cB�4NB>=c8NP�B�C�XcPi8U4�RU=c;>]JPSR�O\6_;>;\69;>]�yz=cRUTSPS8Sj.õ@PS;>TSPc{²4NB>P�=cO\4U69h}69¶�CD4N6_=c;o=Jy�4�B>P
V>P&yzPST&4W8U69¶SP�698769hnO2=JRU4�CJ;�4Sj,¯�M>RU4NB>PSRNhn=cRUPJ{Q4�B>P}O\69;>;\6_;>]sO>RN=JO2PSRI4UZ[=
y�4�B>P}TS=J`_M>hi;�CJR

[



V>P&yzPST&4�8l698xR�CD4�B>PSRxO2=
=cRl6_;s8NO\6G4�P7=Jyw4�B>P�`«C
RN]JPWP&`_PShiPS;�4�CJRIZLO\69;>;\6_;>]}yz=cRUTSPJ{>8U69;>TSP�4�B>P
O>RN=Jm�CJm\6G`_6G4IZ³=
yQO\69;>;\6_;>]7Æ�M�~}`G69;>PS8am�Z³O�CJRNC
`G`9P&`�TS=
`9M>hn;�CJRaV>P&yzPST&4N8a6_8a`_=�?�jcklB>PSRNP&yz=JRNPJ{
4�B>P�8NB�CJO�P�=JywO\6_;>;\69;>]�TSPS;<4�PSRU8�698xC
`_8�=³69hnO2=JRU4�CJ;�4Sj<354l6_8lTS=c;>8U69V>PSRUPSVL4�B�CD4l4�B>Pf6_;<4�RU=
F
V>M>T&4N6_=c;p=Jy�O\`«C
;�CJR7O\6_;>;\69;>]�TSPS;�4NPSRN8f?�6G4�BpB\69]JB>PSR7O\69;>;\6_;>]�PYSiT&69PS;>T&6_PS876_8WP&µQPST&4N6GX<P
yz=JR�y1M>RU4NB>P�R�69hiO>RU=�X
PShnPS;
4l=Jy�T�B�C
R�C
T&4�PSRU6_8U4N6_TS8x6_;�4NB>PWyzM\4NM>RNPJj

\ ]²-wÎ±Î�Ï�)�

kxB>P�Æ�M�~�O\6_;>;\69;>]�O>RU=cO2PSRU4U69PS8�69;nE�6¬FIHcH
KDH|8NM>O�PSRNTS=J;>V�M>T&4N=cR.69;�4�B>PlhnPSV\69M>h 4NPSh}F

OQPSRNC
4NM>RNPxRNPS]
69=c;n?xCJ8aP�~>CJh}69;>PSV�CJ;>V}4�B>P@P&µQPST&4�8�=JyQV>P&yzPST&4�8U69¶SP@CJ;>V}4�B>P|C
;\698N=
4�RU=cO
Z
O�CJRNCJhnP&4�PSR@=c;�4�B>P�TSRI6_4U69T�CD`.TSM>RURNPS;<4@V>PS;>8U6G4IZ�C
;>V�4�B>P769RNRUP&X<PSRU8U69m\6G`_6G4ÅZbd�P&`_Vs?xPSRNP�69;�F
X
PS8U4U69]cC
4NPSV,j<´f8xC�RNPS8NM\`_4S{<4NB>PfTSRU6G4N6_T�C
`QTSM�RURNPS;
4lV>PS;>8U6_4	ZiCJ;>VL4NB>P|69RURNP&X�PSRN8U69m\6G`_6G4	Znd�P&`_V
?lPSRNP�`«C
RN]JPSRWy1=cR74NB�Pn8NO2PST&6_hiPS;^?x6_4NB�8NhiC
`G`9PSR�CJ;\6_8N=J4NRN=cO
ZeCJ;>V�½D=cR7?�6G4�Bp`«C
RN]JPSR�V>P�F
yzPST&4�8Sj�kxB>PSRUP&yz=cRUPJ{�4NB>PS8NPACJRUP[:�P&Zoy�C
T&4�=cRU8�?@B\6_T�BÁV>P&4NPSRNh}69;>P�4�B>P�CJO>O\`_6_T�CJm\6G`_6G4IZ�=
y
E�6GFIHJH<K�H�8�M>O2PSRNTS=J;>V>M>T&4�=JRN8Sj�354�6_8�6_hiOQ=JRU4�CJ;
4�4�=�PS;>B�CJ;>TSPx4�B>P@V\6_hiPS;>8U6_=c;�C
`G6_4IZ�=JyQ4NB>P
8NM>OQPSRNTS=J;>V>M>T&4�=JR|yz=JR�69hiO>RU=DX�PShnPS;
4|=
ya4�B>P�T�B�CJR�C
T&4�PSRI698U4U69TS8|PS8NO�PSTS69C
`G`_Z�C
4|`9=�?À4�PSh}F
OQPSRNC
4NM>RNPS8Sj<¯�=cR�4�B\6_8lO>M>RUO2=J8NPJ{<6G4�6_8�;>PSTSPS8�8�C
RUZi4N=³6_;<XcPS8U4N6_]�CD4�P@4NB>P|=cO\4U69h}M>hqV>=cO\6_;>]
TS=c;>V\6G4N6_=c;s4N=i69hnO>RN=�XcP74NB>P�V\69hnPS;>8U69=J;�CD`_6G4	Zcj�¯�=cRxO>RNCJT&4U69T�CD`.C
O>O\`_6_T�C
4U69=J;>8|PS8NO2PST&69C
`_`GZ
C
4�B\69]JBi4NPShiO2P�RNC
4NM>RNPS8S{c4NB�P�69;
4�RN=�V>M�T&4U69=J;�=
y²8U4�RU=c;>]JPSR�O\69;>;\6_;>]³TSPS;
4�PSRN8a4�B�C
;i69;i4�B>P
O>RNPS8NPS;<4f?l=cRN:�698WV>PS8U6_RNPSV,{,8U69;>TSP³4NB>PnO\6_;>;\69;>]�PYSiT&69PS;>T&ZAmQPSTS=JhiPS8f`9=D?�PSR7CD47B\69]JB>PSR
4�PShnOQPSRNC
4�M>RUPS8Sj�kxB>PSRNP&y1=cRUPJ{�4NB>P�=cO\4U69h}69¶�CD4N6_=c;s=Jya8U6_¶SP³CJ;>V[hn=cRUO>B>=J`_=c]
Z�=
yaO\6_;>;\69;>]
TSPS;<4NPSRN8x6_8�;>PSPSV>PSV,j

K�»



JYÍ_^5Í
)�Í�%w/cÍEK
` Ýba�Ë\í2�oÓ�Ñ�Ø"Õ%Ø"Ì%Ð Ñ"Óc���{íXcl��Ó�å
ÕCÏ"Óc�>� í��\ÐuÕCÎ�Ì%Ð«���?íQ��íXc�Ñ*Ó�â�Í��:Ë\í�dHÓ�Ø"Õ%×�Óc�2��íXcl��Ó½ÙvÓ�Ø"Õ\�
e ×%á)í � Ï(Ùvß�ä%í��-Ö%äCí\�oÓ�Ñ"Í�Ï�í �  �Úâ©wÜS � ��
ªa��Ü � í

` Üfa
�{ígcl��Ófå�Õ%Ï�Óc��� í���Ð«Õ%Î�ÌCÐ1�>��íQ�)ígc�Ñ"Ó�â)Í��:Ë\í�d�Ó�Ø"Õ%×�ÓJ�lË\í2�oÓ�Ñ�Ø"Õ%Ø"ÌCÐÒÑ"Óc�Q��íXcl��Ó½ÙvÓ�Ø"Õ\�
�)íLhaÎ�Ì%ÐÒ×�ÓJ�<¡%í>�CÌCÐuå{ß¡ÙvÓ�å9Óc���{í
��ÐÒØ"Ì%ÐÒß�� � ÌvÙ0Ø�Ð«Î½Ó � �%Ý�Ü�Û��%Ý��n©wÜ� � ��Jª.�%Ý��Cí

` �Zaji�í\� íjiOÐ«Ö%ß��CÕCÏ�� � í_k�í<��Í�Ø�� e í<��í
��ßfØ"ÌCÍ½ÔÒÍ�á�� � Ì�ÙCØ�ÐÒÎ½Ó � Ý�����©YÝ�£�£� 
ªHÜ�£Cí
` �Qa<� íQ��Ð«Õ%Î�ÌCÐ1���{íXl�ßfäfÕ%Î�Ì%Ð«�:Ë\íQ�oÓ�Ñ�Ø"Õ%Ø"Ì%Ð Ñ"Óc�EË\íQ��Ó�Ñ�ß��bË\ígkaÐ¬��Ó�Ñ"Óc���{í²�0Ó�Ñ�ß�� � Ì0Ù0Ø�Ð«Î½Ó
� Ü � �}©(Ý&£�£ � ª��vÜ�  �  Cí

` � a�Ë\íc�oÓ�Ñ"Ø"ÕCØ"Ì%Ð Ñ*ÓJ�c� íJ��Ð«ÕCÎ�ÌCÐ«�vË\í�kOÓ�Ï"Ó�ä�ÕCÎ�Ì%Ð«�vË\í�îYå9Ó�×�ÓJ�J��í���íjc�Ñ"Ó�â�Í��vË\ímdHÓ�Ø"ÕC×�ÓJ�D�{í
cl��Ófå�Õ%Ï�Óc���)íLcl��Ó�Ù�Ó�Ø"Õ>�\�)í_h�Î�Ì%ÐÒ×�Óc�<¡%í>�0Ì%Ð«å{ß¡ÙvÓfå9ÓJ�
�
í���ÐÒØ"Ì%ÐÒß��%Ñ�ß9â�Í\Þ�Õ%â%Ô«ÐÒØ"Ì%Í�×:í

` �Za_l�í�î(Ì�Ó�Ï"ÓJ��Ë\í<�oÓ�Ñ"Ø"ÕCØ"Ì%Ð Ñ*ÓJ� � Ì�ÙCØ�ÐÒÎ�Ó � Ü ��� ©(Ý&£�£��Dª�Ü�Ü��0í

KcK



k�C
m\`9P}K�� Ô O2PST&6_d�T�C
4U69=J;�=Jy�8�O2PST&69hnPS;>8�j
8NOQPST&69hnPS; TS=c;>V\6G4N6_=c;s=Jy.=�~�Z�]JPS;�V>=JO\69;>] � ¼ çv¿�è 8N6_¶SPcç hnhYè 4NB\69T�:<;>PS8N8�çvÙQhYè ú x

´ Õ á
»J»_no{�»\jGK�Ú[°aC\çvCD69R�è ã
á<j¹» KJj"ã�HQºlH
j"»
¸ K È K�ã
á
E ÃD»c»jn {�»�j_K�ÚA°�C\çvCD69R�è ãcã�j [ »\jtácH2º@Kcj

ð
» KcK KS¸�ã

Þ ¸�»J»_no{�»\j¹» [ ÚA°�C\ç5� ¾ è ã
¸>j
ð

»�j [�[ ºlH
j"» [ KcK K�Hcá
Ö ¸�»J»_no{�»\jtH<K�ÚA°�C\ç5� ¾ è áDã\j�¸ »�j [ HQºlH
j_K�H ã [JÈ
Ý K ¸c»c»jn {2H

ð
j
ð
°aC>ç C
6_R�è ãcã KJjàáDã,º@KJj_K�ã Ã K È H

Ý H ÃJÃ
»jn {�»�j_K�ÚA°�C\çvCD69R�è ã�á H<j¹»
á2º@Kcj
ð
Ã [ KcKJK

Ý È ¸c»c»jn {�»�j_K�ÚA°�C\çvCD69R�è á [ H<jtHD¸,º@Kcj�¸�ã
ð [ ã

k�C
m>`_P�HE��°a6_;>;\69;>]nO�C
R�C
hiP&4NPSRN8@M>8NPSVb69;�4�B>PS=cRUP&4N6_T�C
`²T�CD`9TSM\`9C
4U69=J;,j
8NOQPST&69hnPS; " þ84 ç ´�k�&�' � ùDh ¾ è F ú�çÅHD»c¿�½D¸�»J¿�½

ð
»c¿�è å þ ç5H
»J¿�½
¸c»c¿�½ ð

»c¿�è�çvk@è
´ È ·àH}º±K�» � � KDÃ
j_K

ó
Ã<·¹»�ù

ó
á
·"»�ù

ó
»�·àÃ »�·"ãcù�KJ·"»cùJ»�·"» È

E H<·"ãiº±K�» �+� K È jàá ó
Ã<·tÃJù

ó
Ã
·àÃJù

ó
H
·"» KJ·"»cùJ»�·"ãcùJ»�·¹¸

Þ È · È º±K�» � � ã�j [ ó
Ã<·tÃJù

ó�ð
·tÃJù

ó
H<·tÃ KJ·"»cù�KJ·"»cùJ»�·

ðÖ H<·GK�º±K�» � � á
jàÃ
ó
Ã
·"»�ù

ó
¸\·àÃ
ùJ» Kc·"»cù�KJ·"»cùJ»�·"» È

Ý K Kc·àH}º±K�» � ¾ K È jàá ó
H<·táJù

ó
Ã
·àÃJù

ó
»�·
ð

»�·
ð
ùJ»�·"ãcùJ»�·_K

Ý H È · ð
º±K�» �	� ã�j"ã

ó
Kc·tÃJù

ó
¸>·¹»�ù

ó
Kc·tH »�·àÃ
ùJ»\·¹ã�ù
»\·¹» È

Ý È ð
·àH}º±K�» �	� ã�jàá

ó
H<·¹»�ù

ó
H<·¹»�ù

ó
»\· È »�·àá
ùJ»�·àá
ùJ»�·_K

KDH



¯.6_]cM>RUP³ÞlCJO\4U69=J;�8

¯w69]JM>RNP�K Ú[C
]c;>P&4U69T�d�P&`9V�V>PSO2PS;>V>PS;>TSPW=
y�TSRI6_4U69T�CD`²TSM>RNRUPS;<4�V>PS;>8U6_4	ZL69;�8NOQPST&6_hiPS; Ö j
¯w69]JM>RNP�H­k.PShnO�P�RNC
4NM>RNP�V>PSOQPS;>V>PS;>TSPf=
yÇ69RURNP&X�PSRN8U6_m\6_`_6G4	Znd�P&`_Vb?x6_4NBpçvC�èa6_=�V\6_;>Pf69=J;>8�6_RNRNCJV\69CDF

4U69=J;�C
;>V±ç m2è�;\69T�:cP&`(6_=c;>8�6_RNRNCJV\69C
4U69=J;,j
¯w69]JM>RNP È ´|;\698N=J4NRN=JO<ZYO�C
R�CJhnP&4�PSRxV>PSO2PS;>V>PS;>TSPW=
y�6_RNRUP&X
PSRU8U69m\6_`G6_45ZYd�P&`_V�CD4o�xù�� ¼�ï »�·

ð
j

¯w69]JM>RNP�¸Np�P&`9C
4U69=J;>8�B\6_O�mQP&4	?�PSPS;³TS=J;>V>PS;>8�CD4N6_=c;�PS;>PSRU]JZ³V>PS;>8U6_4	ZWV>PSOQPS;>V>PS;>TSPlCJ;>V³Æ�M�~³O\6_;�F
;\6_;>]n8U4�RNPS;>]
4�B�çvC�è�C
4o��ù�� ¼�ï »\· È CJ;>V±ç�m2è�C
4o�xù�� ¼�ï »\·

ð
j

K È



10−1 100 101

108

1010

1012
D (    =1T)B φ

20K

25K

30K

B (T)

J c
(A

/m
2 )

40K

50K
55K

60K

¯.6_]cM>RUPiK���k7j�õfC
R�C
]cM>T�B\6rqfsut�v Ò °�Þl°xw\ÃcÃ
½�3 Ô>Ô HD»c»�Ã
K�¸



0 0.5 1
0

2

4
A
B
C
D

B
i

(T
)

Exp.Theo.

T/Tc

¯.6_]cM>RUP�H<çvC�èy��k�j�õfCJRNCJ]JM>T�B\6rqfszt�v Ò °�Þx°Pw>ÃJÃJ½�3 Ô>Ô H
»J»
Ã
KDÃ



0 0.5 1
0

5

#1
#2
#3

T/Tc

B
i

(T
)

Exp. Theo.

¯.6_]cM>RUP�H<ç m2èb��k7j�õfC
R�C
]cM>T�B\6�qfsut�v Ò °�Þl°xw\ÃcÃ
½�3 Ô>Ô HD»c»�Ã
K
ð



0.510−1

100

B
i (

T
)

{
a

2

A

B

C
D

#1

#2
#3

I ( r0=5.0 nm )
Ni ( r0=2.0 nm )

|}
1 2 3 4

(×104)

¯.6_]cM>RUP È ��k7j�õfC
R�C
]cM>T�B\6rqfsut�v Ò °�Þl°xw\ÃcÃ
½�3 Ô>Ô HD»c»�Ã
KDá



104 105 106

1010

1012

A
m

(T
) 

(A
T

 γ−
1 /m

2 )

T/Tc= 0.3

Bc
2/2µ0 (J/m3)

A
B
C
D

#1
#2
#3

¯.6_]cM>RUP�¸>çvC�èy��k�j�õfCJRNCJ]JM>T�B\6rqfszt�v Ò °�Þx°Pw>ÃJÃJ½�3 Ô>Ô H
»J»
Ã
K�ã



102 103 104 105106

108

1010

Bc
2/ 2µ0 (J/m3)

A
m

(T
) 

(A
T

 γ−
1 /m

2 )

T/Tc= 0.6

A
B
C
D

#1
#2
#3

¯.6_]cM>RUP�¸>ç m2èb��k7j�õfC
R�C
]cM>T�B\6�qfsut�v Ò °�Þl°xw\ÃcÃ
½�3 Ô>Ô HD»c»�Ã
K [


