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

- .0/,13254768/'9�9�4;: <�/�=><�4@?
ACBED�FHGJI'KMLONPI�QOR�S�GJI,TVU�UWQYX�Z[L\S�Z Q]K^Z[U L]U_R`Q]a a Q\b Udc

F�L]UWN&LOKJZ[LOK�e a S�Z N&L\S�I,TVU�UWQYX�Z[L\S�Z Q]K^fgKMXOh

i jk?@=!2 lnm�l>2H=!/�=><�4@?
ACBED^fgK�S�GJI�UWI�o�pJa I�U_q

rts]u^vOw�x NPI�LOKMU_S�GJI,TVU�UWQYX�Z[L\S�Z Q]KMUHfgKMX�Q]o�yzQ]o{L\S�Z Q]K^TVX|S7B�}]~O�M�
rts]u^���&u^x UWGMLOa aYNPI�LOK7S�GJI&��T pMUCS�o{LOa Z[LOKP��a �*Z KJ�'�VZ[U�X�TVU�UWQYX�Z[L\S�Z Q]K@fgKMX�Q]oWqyzQ]o{L\S�I��J�Jh
rts]u^�����kv]���Yw����z��x NPI�LOKMU_S�GJI,L]U�UWQYX�Z[L\S�Z Q]K^o�I�R`Ido�o�I��;S�QPZ K�o�pJa IPB]�
rts]�J�����`w��M�\x NPI�LOKMU�S�GJI7yzIdo{UWQ]K�LOyJyzQ]Z K�S�I���L]U�S�GJIPLOpM�YZ S�Q]oVQOR>S�GJI@TVU�UWQOqX�Z[L\S�Z Q]K�pJKM�YIdo�o�pJa I,}J�
rtsO�!�J����v��M�����*vOw����z��w�����u^�����kv]���Yw����z��x NPI�LOKMU S�GJIPQ]�Y CI�X|S{U�LOKM�¡yJpJoWqyzQ�UWI�U QOR>S�GJI@TVU�UWQYX�Z[L\S�Z Q]K¡L]U�UCS{L\S�I���Z K�LOK¡LOyJyJa Z[XdL\S�Z Q]K¡pJKM�YIdo�UWI�X|S�Z Q]K�¢
QOR$S�GJI,TVX|S�R`Q]oHS�GJI'Z KMX�Q]o�yzQ]o{L\S�Z Q]K^QOR�S�GML\SVTVU�UWQYX�Z[L\S�Z Q]Kk�

rts]v]�z£�£��`wdw��*�*x NPI�LOKMU�LPX�Q]NPNPZ SWS�IdI,L]U��YI�¤MKJI����*�&S�GJI,TVX|S��
rts]¥z�*�����\�J¦_£��*��w�����¥zx Z KMX�a pM�YI�UHq
A�L�D&S�GJI,LOKJK*pMLOa��]IdKJIdo{LOa§NPIdI�S�Z KJ�M�MLOKM�
A`�zD�LOK*�^UWyzI�X�Z[LOa��]IdKJIdo{LOa§NPIdI�S�Z KJ�M�

rts]�M�\�������Y�E¨��!���������*���'�z�>w����^�J�������J¦n¥z�*�����\�J¦!£��*��w�����¥zx NPI�LOKMU!S�GJI�JpMUWZ KJI�U�U�UWyzI�X�Z ¤MI���Z K�o�pJa IPB]B�Aª©]D|�
rts]�M�\�������Y�E¨«v]�z£�£��`wdw��*�P£��*£������\x NPI�LOKMU�L�NPIdN7�zIdo�QOR§S�GJI�X�Q]NPNPZ SWqS�IdI�S�Q&b�GJQ]N
o�pJa I7¬O­MACBd�zD�o�Ida[L\S�I�Ud�
rts]�d®��*v]���J¦!¥z�*�����\�J¦n£��*��w�����¥zx NPI�LOKMU_LOK*�@�]IdKJIdo{LOaJNPIdI�S�Z KJ�7QOS�GJIdo�S�GMLOKS�GJI,LOKJK*pMLOa§�]IdKJIdo{LOa�NPIdI�S�Z KJ�Mh
rts]¯,°�u^x UWGMLOa akNPI�LOK^S�GJI���F�L]UWN&LOKJZ[LOK�e a S�Z N&L\S�I,TVU�UWQYX�Z[L\S�Z Q]K�fgKMXOh �Jh

± ²�9�9�4;: <�/�=><�4@?�³C9#4,´�:�2
ACBED�FHGJI@QOµ;X�I7QOR>S�GJIPTVU�UWQYX�Z[L\S�Z Q]K�Z[UVS�Q^�zIPL\SVS�GJI7R`Q]a a Q\b�Z KJ�;yJa[L]X�I7Q]o�LOK*��QOS�GJIdo

yJa[L]X�I�S�GJI,X�Q]NPNPZ SWS�IdI,�YI�S�Ido�NPZ KJI�Udc
~�¬@F�LOo�Q*Q]KMLP¶�o�I�Ud·JF�LOo�Q*Q]KML@F�T�¸�¢\¹�©O­Jh
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ACBED^FHGJI'�ML]UWZ[X�Q]�Y CI�X|S{UHQOR�S�GJI,TVU�UWQYX�Z[L\S�Z Q]K^Z KMX�a pM�YI�S�GJI�R`Q]a a Q\b�Z KJ�Mc

A�L�D�F$Q Q]o���LOKJZ[UWI�o�Id�]pJa[LOo�a � U�X{GJI��YpJa I���pJa S�Z N&L\S�I�S�Q]pJo�KMLONPIdK�S{U�LOKM��a I�LO�]pJI
X�Q]NPyzI�S�Z S�Z Q]KMUdh

A`�zD�F$QPyJo�Q]NPQOS�I�S�GJI'�]o�Q\bHS�G^QOR!pJa S�Z N&L\S�I'Z K�F�L]UWN&LOKJZ[LJh
A�X�D�F$Q�L]U�UWZ[UCS�LOKM��IdKMX�Q]pJo{LO�]I7yMLOoWS�Z[X�Z yML\S�Z Q]K�QOR_NPIdN7�zIdo{U�Z K�Z K�S�Ido{UCS{L\S�IPLOKM�

Z K�S�Ido�KML\S�Z Q]KMLOa�pJa S�Z N&L\S�I�S�Q]pJo�KMLONPIdK�S{Udh
A��MD�F$QPL]X|S�Z  ]Ida �PyJo�Q]NPQOS�I�L7UWyJZ o�Z SHQOR$�]Q*QY�Yb�Z a a§LOKM�&R`o�Z IdKM�JUWGJZ y;R`Q]o�LOa azyzIdQ]yJa I

Z K! ]Q]a  ]I��;Z K�pJa S�Z N&L\S�I]h
A`IED�F$Q�IdKMX�Q]pJo{LO�]I]·§I�UCS{LO�Ja Z[UWGk·�R`Q�UCS�Ido�·kyJo�Q]NPQOS�I]·$�YI� ]Ida Q]y�LOKM��I#"*S�IdKM�%$M�*Z KJ�

�YZ[U�XPUWyzQ]oWS{Ud·�LOKM��Z K«yMLOoWS�Z[X�pJa[LOo�S�GJI;UWyzQ]oWS'QOR_pJa S�Z N&L\S�I]·�Q]K«LOK«LON&L\S�IdpJo
�ML]UWZ[U_S�GJo�Q]pJ�]GJQ]pYS F�L]UWN&LOKJZ[LJh

A R{D�F$Q&L\µ&a Z[L\S�I�b�Z S�G�S�GJI,TV�!� T,h
A`�*D�FHGJI TVU�UWQYX�Z[L\S�Z Q]K&UWGMLOa aJGML
 ]I_S�GJI yzQ\b_Ido>Q]KJa �,S�Q,XdLOo�o��'Q]pYSnS�GJI�Q]�Y CI�X|S{U>QOR

S�GJI@¶�Q]KMUCS�Z S�pYS�Z Q]K�Z K�UWpMX{G�L@bHLE�^L]UHyJo�Q& *Z[�YI��^�*�;S�GJI@¶�Q]KMUCS�Z S�pYS�Z Q]K�LOKM�
T oWS�Z[X�a I�UHQOR�S�GJI,TV�!� T,h

A`GzD�F$Q&X�Q]KM�YpMX|SVL\S�a I�L]UCS Q]KJI&ACBED�S�Q]pJo�KMLONPIdK�SHyzIdo �]I�LOo�h
A`Z D�F$QPGML
 ]I'L;¶�Q]KMUCS�Z S�pYS�Z Q]K�LOKM�^�zI'fgKMX�Q]o�yzQ]o{L\S�I��;pJKM�YIdo�S�GJI,TVX|S�h
A  �D�FHGJI@¶�Q]KMUCS�Z S�pYS�Z Q]K^S�Q&�zI,L]XdX�IdyYS{LO�Ja I�S�Q@S�GJI,TV�!� T,h

Aª¬]D;fgK«L]�J�YZ S�Z Q]K¡S�Q^S�GJI@�ML]UWZ[X7Q]�Y CI�X|S{U�QORnS�GJIPTVU�UWQYX�Z[L\S�Z Q]Kk·zS�GJIPQ]�Y CI�X|S{U�LOKM�¡yJpJoWq
yzQ�UWI�UHQOR�S�GJI,TVU�UWQYX�Z[L\S�Z Q]K�Z KMX�a pM�YI�S�GJI�R`Q]a a Q\b�Z KJ�Mc
A�L�D;S�GJIPyJpJo{X{GML]UWI]·zS{L('*Z KJ��Q]K�a I�L]UWI7Q]o�Z K�I#"JX{GMLOKJ�]I@LOKM��S�GJIPGJZ o�Z KJ��Q]o�QOS�GYq

Ido�b�Z[UWI�L]X�)�pJZ o�Z KJ�,QOR�LOK*�@o�I�LOazQ]o_yzIdo{UWQ]KMLOaMyJo�Q]yzIdoWSC�@KJI�X�I�U�U�LOo��@Q]oHX�Q]K! ]I�q
KJZ IdK�S�R`Q]o LOK*�;QOR$S�GJI'Q]�Y CI�X|S{UHQ]o�yJpJo�yzQ�UWI�UHQOR�S�GJI'TVU�UWQYX�Z[L\S�Z Q]Kk�

A`�zD;S�GJI��JpJ�*Z KJ�M· UWIda a Z KJ� LOKM� UWpJyJyJa �*Z KJ� QORC· LOKM� �YI�LOa Z KJ��Z Kk· �]Q*QY�JU&QOR,LOa a
'*Z KM�JUd�

A�X�D;S�GJI^X�Q]KMUCS�o�pMX|S�Z Q]Kk·�N&LOZ K�S�IdKMLOKMX�I;LOKM�«LOa S�Ido{L\S�Z Q]K«QORH�JpJZ a[�YZ KJ��U,Q]o,b_Q]o*'YU
KJI�X�I�U�U�LOo�� Q]o�X�Q]K! ]IdKJZ IdK�S&R`Q]o�LOK*� QOR'S�GJI�Q]�Y CI�X|S{U;Q]o;yJpJo�yzQ�UWI�U;QOR'S�GJI
TVU�UWQYX�Z[L\S�Z Q]Kk�

A��MD;S�GJIHL]XdX�IdyYS�Z KJ� QORzLOK*���]Z R S�R`Q]o�LOK*�]Q]KJInQ]o�NPQ]o�InQORYS�GJI_Q]�Y CI�X|S{U$Q]o$yJpJo�yzQ�UWI�U
QOR�S�GJI,TVU�UWQYX�Z[L\S�Z Q]Kk�

A`IED;S�GJI�S{L('*Z KJ� QOR@LOK*� UCS�Idy8S�GJI�X�Q]NPNPZ SWS�IdI�Q]o^S�GJI«NPIdN7�zIdo{U^Z K �]IdKJIdo{LOa
NPIdI�S�Z KJ�VX�Q]KMUWZ[�YIdokI#"YyzI��YZ IdK�SkR`Q]o�S�GJInyJpJo�yzQ�UWInQOR*yJo�QYX�pJo�Z KJ� X�Q]K�S�o�Z �JpYS�Z Q]KMU
S�QPS�GJI�R`pJKM�JU�QOR$S�GJI,TVU�UWQYX�Z[L\S�Z Q]Kk�

A R{D^S�GJI�yJo�Z K�S�Z KJ��LOKM��yJpJ�Ja Z[UWGJZ KJ��QORVLOK*�«KJIdb UWyMLOyzIdo{Ud·!yzIdo�Z QY�YZ[XdLOa[Ud·!�zQ*Q+'YUd·
a I�L&$MI�S{U,Q]o7QOS�GJIdo@�YQYX�pJNPIdK�S{U'S�GJI�X�Q]NPNPZ SWS�IdI^Q]o'S�GJI^NPIdN7�zIdo{U,Z K��]IdKYq
Ido{LOa�NPIdI�S�Z KJ�;X�Q]KMUWZ[�YIdo��YI�UWZ o{LO�Ja I�R`Q]oHS�GJI,yJo�Q]NPQOS�Z Q]K^QOR�S�GJI'Q]�Y CI�X|S{U�LOKM�
yJpJo�yzQ�UWI�UHQOR$S�GJI,TVU�UWQYX�Z[L\S�Z Q]Kk�

A`�*D;S�GJI'�zQ]o�o�Q\b�Z KJ�PLOKM�^o{LOZ[UWZ KJ�@QOR!NPQ]KJId�;Z K�LOK*�;N&LOKJKJIdo LOKM�^Q]K^S�Ido�N&UHq
A`Z D;S�GJI,X�Q]NPNPZ SWS�IdI�S�GJZ K�'YUH¤JS��JQ]o
A`Z Z D�LOyJyJo�Q& ]I��;Q]o �YZ o�I�X|S�I��^�*�^o�I�UWQ]a pYS�Z Q]K^yML]U�UWI���L\S LP�]IdKJIdo{LOa§NPIdI�S�Z KJ�M�
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A`GzD�UWpJ�Y CI�X|S�S�Q&S�GJI,yJo�Q& *Z[UWZ Q]KMU_QOR!S�GJI7F$o�pMUCS�IdI,TVX|S7B��]}��J·*S�GJI,Z K! ]I�UCS�NPIdK�S QOR
LOK*��NPQ]KJId�YU�QORnS�GJI&TVU�UWQYX�Z[L\S�Z Q]K�KJQOS'Z NPNPI��YZ[L\S�Ida �¡o�I )�pJZ o�I���R`Q]o'LOK*��QOR
Z S{UHQ]�Y CI�X|S{U�Q]oHyJpJo�yzQ�UWI�UHZ K�LOK*�;N&LOKJKJIdoHS�GJI,X�Q]NPNPZ SWS�IdI,�YI�S�Ido�NPZ KJI�Ud�

A`Z D;S�GJI@N&L('*Z KJ��QOR��]Z R S{Ud·$UWpJ�MU�X�o�Z yYS�Z Q]KMUVQ]o'�YQ]KML\S�Z Q]KMU S�Q�LOK*��QORnS�GJI@R`pJKM�JUd·
LOpYS�GJQ]o�Z S�Z I�U7Q]oPZ KMUCS�Z S�pYS�Z Q]KMU@S�Q�b�GJZ[X{G UWI�X|S�Z Q]K ¢
�MACBED�A�L�D,QOR S�GJI�fgKMX�Q]NPI
F�L&"�TVU�UWI�U�UWNPIdK�S TVX|S,B�}]­]~7QOR$S�GJI@¶�Q]NPNPQ]K*b_I�LOa S�G^o�Ida[L\S�I�Ud�

A  �D^S�GJI^I�UCS{LO�Ja Z[UWGJNPIdK�S@LOKM��UWpJyJyzQ]oWS�·!Q]o@LOZ[�YZ KJ�¡Z K�S�GJI^I�UCS{LO�Ja Z[UWGJNPIdK�SPLOKM�
UWpJyJyzQ]oWS�·]QOR�L]U�UWQYX�Z[L\S�Z Q]KMUd·OZ KMUCS�Z S�pYS�Z Q]KMUd·OR`pJKM�JUd·]S�o�pMUCS{Ud·*U�X{GJIdNPI�U>LOKM�&X�Q]KYq
 ]IdKJZ IdKMX�I�U$XdLOa[X�pJa[L\S�I���S�QV�zIdKJI�¤JS>UWIdo* \LOK�S{UkQ]o$yML]UCS�UWIdo* \LOK�S{UkQORYS�GJIHTVU�UWQYX�Z q
L\S�Z Q]K@LOKM�,S�GJIdZ on�YIdyzIdKM�JLOK�S{UH·]LOKM�,S�GJI��]o{LOK�S�Z KJ�VQORzyzIdKMUWZ Q]KMUd·]LOa a Q\bHLOKMX�I�U
Q]o�QOS�GJIdo �zIdKJI�¤JS{U S�Q;UWIdo* \LOK�S{UHQ]o yML]UCSVUWIdo* \LOK�S{U�QOR�S�GJI7TVU�UWQYX�Z[L\S�Z Q]K�LOKM�
S�GJIdZ o �YIdyzIdKM�JLOK�S{Ud·MLOKM�^S�GJI'N&L('*Z KJ�PQOR!yMLE�*NPIdK�S{U_S�Q\bHLOo{�JU_Z KMUWpJo{LOKMX�I�Z K
o�Ida[L\S�Z Q]K;S�Q;LOK*�;QOR$S�GJQ�UWI�yJpJo�yzQ�UWI�Ud�

A�'JD;S�GJI�I�UCS{LO�Ja Z[UWGJNPIdK�S�LOKM��UWpJyJyzQ]oWS�·�Q]o�LOZ[�YZ KJ� Z K8S�GJI«I�UCS{LO�Ja Z[UWGJNPIdK�S�Q]o
UWpJyJyzQ]oWS�·*QOR!LOK*�PQOS�GJIdo�L]U�UWQYX�Z[L\S�Z Q]K&R`Q]o�NPI��&R`Q]o�LOK*�PQOR$S�GJI��ML]UWZ[XVQ]�Y CI�X|S{U
QOR$S�GJI,TVU�UWQYX�Z[L\S�Z Q]Kk�

A`a D;S�GJI^yJpJo{X{GML]UWI&Q]o@L]X�)�pJZ[UWZ S�Z Q]Kk·!LOKM��pJKM�YIdoWS{L('*Z KJ�M·�QORVLOa a�Q]o@LOK*��yMLOoWS7QOR
S�GJI^yJo�Q]yzIdoWSC�]·>L]U�UWI�S{Ud·>a Z[LO�JZ a Z S�Z I�U@LOKM��IdKJ��LO�]IdNPIdK�S{U,QORVLOK*�«L]U�UWQYX�Z[L\S�Z Q]K
b�Z S�G�b�GJZ[X{G�S�GJI&TVU�UWQYX�Z[L\S�Z Q]K�Z[U�LON&LOa ��LON&L\S�I��¡Z K«L]XdX�Q]o{�JLOKMX�I7b�Z S�G�S�GJI
yJo�Q& *Z[UWZ Q]KMU�QOR�S�GJI,TVX|SVLOKM�;S�GJI'o�pJa I�UHQOR�S�GJI,TVU�UWQYX�Z[L\S�Z Q]Kk�

A`N;D^S�GJIP�YQ]Z KJ��QOR_LOK*��a[LEbHR`pJa�S�GJZ KJ��Z KMX�Z[�YIdK�S{LOa!Q]o�X�Q]KM�YpMX�Z  ]I7S�Q^S�GJIPL\SWS{LOZ KYq
NPIdK�SHQORkS�GJI��ML]UWZ[XVQ]�Y CI�X|S{U_QORkS�GJI'TVU�UWQYX�Z[L\S�Z Q]K;Q]o_QOR!LOK*��· QOR$S�GJI�Q]�Y CI�X|S{U
LOKM�^yJpJo�yzQ�UWI�U�UWyzI�X�Z ¤MI���Z K�S�GJZ[UHo�pJa I]h

�  2V1 � 2 l>9"!�<dm)476�²�9�9�4;: <�/�=><�4@?
ACBED�T K*��NPIdN7�zIdo�QOR>S�GJIPX�Q]NPN7pJKJZ SC���YI�X�a[LOo�Z KJ�^LOK¡Z K�S�Ido�I�UCS�Z K¡S�GJI7Q]�Y CI�X|S�Z  ]I�UVQOR

S�GJI�TVU�UWQYX�Z[L\S�Z Q]K�N&LE�]·npJyzQ]K LOyJyJa Z[XdL\S�Z Q]K LOKM��yMLE�*NPIdK�S@QOR S�GJI�LOyJyJo�Q]yJo�Z[L\S�I
NPIdN7�zIdo{UWGJZ y�R`IdI�U�S�Q�S�GJI&KML\S�Z Q]KMLOanL]U�UWQYX�Z[L\S�Z Q]Kk·�S�GJI;T pMUCS�o{LOa Z[LOK���a �*Z KJ�¡�VZ[U�X
TVU�UWQYX�Z[L\S�Z Q]Kk·Y�zI�X�Q]NPI'L@NPIdN7�zIdo QOR�S�GJI'TVU�UWQYX�Z[L\S�Z Q]Kkh

Aª¬]D$#VK&o�I�X�IdZ yYS�QOR�L'NPIdN7�zIdo{UWGJZ y;LOyJyJa Z[XdL\S�Z Q]K&LOKM�PNPIdN7�zIdo{UWGJZ yPR`IdI�U>R`Q]onS�GJIVT pMUCq
S�o{LOa Z[LOKP��a �*Z KJ�,�VZ[U�X�TVU�UWQYX�Z[L\S�Z Q]Kk·\S�GJI�yJpJ�Ja Z[XHQOµ;X�Ido>Z[U!S�Q'IdK�S�Ido!S�GJI�KJQ]NPZ KJIdI�% U
KMLONPI�Z K�L@o�Id�]Z[UCS�Ido�QOR�NPIdN7�zIdo{Udh

A�­�D�T�NPIdN7�zIdoHQORkS�GJI�TVU�UWQYX�Z[L\S�Z Q]K;N&LE�Po�I�UWZ �]K&R`o�Q]N S�GJI�TVU�UWQYX�Z[L\S�Z Q]K;�*�;�YIda Z  ]IdoWq
Z KJ�,Q]o_UWIdKM�YZ KJ�,�*�PyzQ�UCSnS�Q,S�GJIVyJpJ�Ja Z[X QOµ;X�Ido�L,b�o�Z SWS�IdK&KJQOS�Z[X�IVQOR�o�I�UWZ �]KML\S�Z Q]Kkh

A`�*D$#VK&o�I�X�IdZ yYS_QORkL'KJQOS�Z[X�I R`o�Q]N�L'NPIdN7�zIdo_pJKM�YIdo_UWpJ�Jo�pJa I7A�­�D|·�S�GJIVyJpJ�Ja Z[X QOµ;X�Ido
Z[UHS�QPo�IdNPQ& ]IVS�GJI'KMLONPI�QOR�S�GJI'NPIdN7�zIdoHR`o�Q]N
S�GJI�o�Id�]Z[UCS�Ido�QOR�NPIdN7�zIdo{Udh

Aª©]D�TtyzIdo{UWQ]K^q
A�L�D^�zI�X�Q]NPI�U�L NPIdN7�zIdo�QORYS�GJIHTVU�UWQYX�Z[L\S�Z Q]K'b�GJIdK7GJZ[U$Q]o�GJIdo�KMLONPI�Z[U$IdK�S�Ido�I��

Z K�S�GJI'o�Id�]Z[UCS�IdoHQOR�NPIdN7�zIdo{Ud�JLOKM�
A`�zD�X�I�L]UWI�U�S�Q��zI^L�NPIdN7�zIdo7QOR_S�GJI^TVU�UWQYX�Z[L\S�Z Q]K«b�GJIdK«GJZ[U,Q]o'GJIdo7KMLONPI&Z[U

o�IdNPQ& ]I��&R`o�Q]N�S�GJI'o�Id�]Z[UCS�IdoHQOR!NPIdN7�zIdo{Udh
A�~�D�T K*��o�Z �]G�S�·JyJo�Z  *Z a Id�]I'Q]o Q]�Ja Z ��L\S�Z Q]K�QORnLPyzIdo{UWQ]K¡L]U LPNPIdN7�zIdoVQOR�S�GJI@TVU�UWQYX�Z q

L\S�Z Q]K^q
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A�L�D^Z[U_KJQOSHXdLOyMLO�Ja IVQORk�zIdZ KJ�7S�o{LOKMUCR`Ido�o�I��PQ]o�S�o{LOKMUWNPZ SWS�I��&S�Q@LOKJQOS�GJIdo_yzIdo{UWQ]Kk�
LOKM�

A`�zD;S�Ido�NPZ KML\S�I�UHQ]K�S�GJI,X�I�U�U�L\S�Z Q]K^QOR�S�GJI'NPIdN7�zIdo{UWGJZ ykh
A ¢OD;f R�S�GJI,TVU�UWQYX�Z[L\S�Z Q]K�Z[U�b_Q]pJKM�^pJy�q

A�L�D^I� ]Ido��&NPIdN7�zIdo QOR$S�GJI,TVU�UWQYX�Z[L\S�Z Q]Kk�JLOKM�
A`�zD^I� ]Ido��^yzIdo{UWQ]K�b�GJQM·zb�Z S�GJZ K�S�GJI,yzIdo�Z QY��QOR�BE¬PNPQ]K�S�GMU Z NPNPI��YZ[L\S�Ida ��yJo�I�q

X�I��YZ KJ�^S�GJIPX�Q]NPNPIdKMX�IdNPIdK�S�QORnS�GJI@b�Z KM�YZ KJ��pJyk·�bHL]U�L^NPIdN7�zIdo�QORnS�GJI
TVU�UWQYX�Z[L\S�Z Q]K

q�Z[UHa Z[LO�Ja I�S�Q&X�Q]K�S�o�Z �JpYS�I�q
A�X�D;S�Q'S�GJIVL]U�UWI�S{U>QOR§S�GJI�TVU�UWQYX�Z[L\S�Z Q]K@R`Q]onyMLE�*NPIdK�S�QORzS�GJI��YId�YS{UnQ]ona Z[LO�JZ a Z S�Z I�U

QOR�S�GJI,TVU�UWQYX�Z[L\S�Z Q]Kk�YLOKM�
A��MD;R`Q]oHS�GJI,X�Q�UCS{Ud·JX{GMLOo��]I�UHLOKM�^I#"YyzIdKMUWI�UHQOR�S�GJI'b�Z KM�YZ KJ�PpJyk�MLOKM�
A`IED;R`Q]o�S�GJI^L]�E CpMUCS�NPIdK�S,QOR_S�GJI&o�Z �]G�S{U�QOR_S�GJI;X�Q]K�S�o�Z �JpYS�Q]o�Z I�U�LONPQ]KJ��S�GJIdN@q

UWIda  ]I�Udh
A ��D^T K*�^a Z[LO�JZ a Z SC�;pJKM�YIdoVUWpJ�Jo�pJa I&A ¢OD_Z[UHKJQOS�S�QPI#"JX�IdI����*B]h ¹]¹Jh
A�}�D^T R`Q]o�NPIdo NPIdN7�zIdo Z[U KJQOSVa Z[LO�Ja I'S�Q;X�Q]K�S�o�Z �JpYS�I,pJKM�YIdo�UWpJ�Jo�pJa I;A ¢ODHZ K�o�I�UWyzI�X|S

QOR�LOK*�7�YId�YSnQ]o>a Z[LO�JZ a Z SC�7QORzS�GJI TVU�UWQYX�Z[L\S�Z Q]KPX�Q]K�S�o{L]X|S�I��7L\R S�IdonGJI�Q]o>UWGJI X�I�L]UWI��
S�Q&�zI,L@NPIdN7�zIdo�h

ACB�¹�D�� Q�yzIdo{UWQ]K�UWGMLOa a_�zI^IdK�S�Z S�a I��«S�Q¡S{L(']I;yMLOoWS7Z K L�UWyzQ]oWS@L]U7L�NPIdN7�zIdo@QOR�S�GJI
TVU�UWQYX�Z[L\S�Z Q]Kk·nZ R�UWpMX{G yMLOoWS�Z[X�Z yML\S�Z Q]K�N&LE�� CIdQ]yMLOo{�YZ[UWI;S�GJI�LON&L\S�IdpJoPUCS{L\S�pMU@QOR
S�GJI'QOS�GJIdo X�Q]NPyzI�S�Z S�Q]o{U�L]U��YI�S�Ido�NPZ KJI����*�&S�GJI,TV�!� T,h

ACB]BED�� Q]KJQ]o{LOo��7Q]o��kZ R`IVNPIdN7�zIdo{UWGJZ y;QOR�S�GJI�TVU�UWQYX�Z[L\S�Z Q]K&N&LE�P�zI�X�Q]KYR`Ido�o�I��PQ]K^LOK*�
yzIdo{UWQ]K^pJyzQ]K�o�I�X�Q]NPNPIdKM�JL\S�Z Q]K^QOR�L7SCb_QOqªS�GJZ o{�JU�N&L\ CQ]o�Z SC�PQOR$S�GJI7¶�Q]NPNPZ SWS�IdI]h

ACBE¬]D�� IdZ S�GJIdo@S�GJI�TVU�UWQYX�Z[L\S�Z Q]Kk·>Z S{U7NPIdN7�zIdo{Ud·>Z S{U	� "YI�X�pYS�Z  ]I]·!Z S{U&¶�Q]NPNPZ SWS�IdI�KJQ]o
LOK*� QOR,Z S{U�QOµ;X�Ido{U;Q]o�QOµ;X�Z[LOa[U�UWGMLOa a��zI�a Z[LO�Ja I�R`Q]o�Q]o�o�I�UWyzQ]KMUWZ �Ja I�R`Q]o�LOK*�
�YI�L\S�Gk·*Z K\ CpJo��]·Y�YId�YS�·Y�JLON&LO�]I]·*X�Q�UCS�·�I#"YyzIdKMUWIVQ]o_a Z[LO�JZ a Z SC�Pb�GML\S{UWQ*I� ]Ido�UWp�
§Ido�I��
�*�&LOK*�@NPIdN7�zIdo�S{L('*Z KJ�,yMLOoWS_Z K&S�GJI�L]X|S�Z  *Z S�Z I�U�QOR�S�GJI�TVU�UWQYX�Z[L\S�Z Q]K&b�GJI�S�GJIdo_Z K
F�L]UWN&LOKJZ[L@Q]oHIda[UWIdb�GJIdo�I]h

� jk?�:�4@132 /,?�� m�l>4@m�2 l�=�
 476 ²�9�9�4;: <�/�=><�4@?
ACBED^FHGJIHZ KMX�Q]NPIHLOKM�,yJo�Q]yzIdoWSC��QORJS�GJIHTVU�UWQYX�Z[L\S�Z Q]K7Z[U$S�Q��zI�LOyJyJa Z I��7UWQ]a Ida ��S�Q\bHLOo{�JU

S�GJI'yJo�Q]NPQOS�Z Q]K�QOR$S�GJI'Q]�Y CI�X|S{U LOKM�^yJpJo�yzQ�UWI�UHQOR$S�GJI,TVU�UWQYX�Z[L\S�Z Q]Kkh
Aª¬]D�� Q@yzQ]oWS�Z Q]K;QORkS�GJI�Z KMX�Q]NPI�LOKM�&yJo�Q]yzIdoWSC�PQORkS�GJI�TVU�UWQYX�Z[L\S�Z Q]K;Z[U�S�Q7�zI�yMLOZ[�;Q]o

S�o{LOKMUCR`Ido�o�I��;S�Q&LOK*�;NPIdN7�zIdo�QOR�S�GJI,TVU�UWQYX�Z[L\S�Z Q]Kkh
A�­�D^FHGJI,TVU�UWQYX�Z[L\S�Z Q]K�Z[UHKJQOS�S�Q@q

A�L�D�LOyJyzQ]Z K�SVL@yzIdo{UWQ]K�b�GJQPZ[U LPNPIdN7�zIdo QOR�S�GJI,X�Q]NPNPZ SWS�IdI�S�Q;LOK*�;QOµ;X�I'Z K
S�GJI �]Z R SnQORzS�GJIVTVU�UWQYX�Z[L\S�Z Q]K7S�Q�S�GJI GJQ]a[�YIdo>QOR§b�GJZ[X{G@S�GJIdo�I�Z[U>yMLE��LO�Ja I�LOK*�
o�IdN7pJKJIdo{L\S�Z Q]K^�*�^bHLE�&QOR!U�LOa[LOo��]·�R`IdI�U�Q]o LOa a Q\bHLOKMX�I�Ud��Q]o
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A`�zD�yMLE�VS�Q�LOK*��UWpMX{G,yzIdo{UWQ]K,LOK*��o�IdN7pJKJIdo{L\S�Z Q]K�Q]o$QOS�GJIdo��zIdKJI�¤JS!Z K,NPQ]KJId��Q]o
NPQ]KJId� % U�b_Q]oWS�Gk·*QOS�GJIdo_S�GMLOK^S�GJI�o�IdyMLE�*NPIdK�SHQOR$Q]pYSWq QOR q yzQYX ']I�S_I#"YyzIdKMUWI�Udh

A`�*D�T UWIdo* \LOK�S�Q]oHNPIdN7�zIdo QOR$S�GJI,TVU�UWQYX�Z[L\S�Z Q]K�N&LE�;�zI'yMLOZ[�;q
A�L�D^o�IdN7pJKJIdo{L\S�Z Q]K7Z KPo�I�S�pJo�K7R`Q]onUWIdo* *Z[X�I�U!o�IdKM�YIdo�I��,S�Q�S�GJIVTVU�UWQYX�Z[L\S�Z Q]K7Q]o!R`Q]o

�]Q*QY�JU�UWpJyJyJa Z I��&S�Q,S�GJI�TVU�UWQYX�Z[L\S�Z Q]K;Z K;S�GJI�Q]o{�YZ KMLOo��@X�Q]pJo{UWIVQORk�JpMUWZ KJI�U�Ud�
Q]o

A`�zD�Z K�S�Ido�I�UCS�L\S�L o{L\S�I�KJQOS�I#"JX�IdI��YZ KJ� ¢��� �5ykh LJh�Q]K�NPQ]KJId� a IdK�S�S�Q�S�GJI
TVU�UWQYX�Z[L\S�Z Q]Kk�*Q]o

A�X�D�L;o�I�L]UWQ]KMLO�Ja I7LOKM�¡yJo�Q]yzIdo�UWpJN �*��bHLE��QOR�o�IdK�SVR`Q]o�yJo�IdNPZ[UWI�UVa I�S�S�Q;S�GJI
TVU�UWQYX�Z[L\S�Z Q]Kkh

Aª©]D�FHGJIHL]U�UWI�S{U�LOKM�,Z KMX�Q]NPI_QORJS�GJI�TVU�UWQYX�Z[L\S�Z Q]K7UWGMLOa a*�zIHLOyJyJa Z I��7UWQ]a Ida �'Z K,R`pJoWS�GJIdoWq
LOKMX�I�QOR�Z S{U�LO�zQ& ]I�NPIdK�S�Z Q]KJI��@Q]�Y CI�X|S�Z  ]I�UnLOKM�PKJQ'yzQ]oWS�Z Q]K;UWGMLOa aJ�zIV�YZ[UCS�o�Z �JpYS�I��
�YZ o�I�X|S�a ��Q]o,Z KM�YZ o�I�X|S�a �¡S�Q�S�GJI;NPIdN7�zIdo{U'QORHS�GJI;TVU�UWQYX�Z[L\S�Z Q]K«I#"JX�IdyYS7L]U'�zQ]KML
¤z�YI,X�Q]NPyzIdKMU�L\S�Z Q]K^R`Q]o UWIdo* *Z[X�I�U_o�IdKM�YIdo�I��^Q]o�I#"YyzIdKMUWI�UHZ KMX�pJo�o�I��^Q]K��zIdGMLOa R!QOR
S�GJI,TVU�UWQYX�Z[L\S�Z Q]Kkh

A�~�D^fgK�S�GJI,I� ]IdK�SVQOR>L;�YZ[U�UWQ]a pYS�Z Q]K�QOR!S�GJI7TVU�UWQYX�Z[L\S�Z Q]K�LOK*��L]U�UWI�S{U UWGMLOa a$�zI'S�o{LOKMUCq
R`Ido�o�I���S�Q�L^a Z ']I@�]o�Q]pJy¡Q]o�L]U�UWQYX�Z[L\S�Z Q]K�GML
 *Z KJ��UWZ NPZ a[LOo�Q]�Y CI�X|S�Z  ]I�U�LOKM�¡b�GJZ[X{G
Z[U L@KJQ]K�yJo�QO¤JS�Q]o���LOKJZ[U�L\S�Z Q]Kkh

A ¢OD�T�NPQOS�Z Q]K�S�QV�YZ[U�UWQ]a  ]I!S�GJI�TVU�UWQYX�Z[L\S�Z Q]K'N&LE�VQ]KJa ���zInS{L(']IdK'L\S�L UWyzI�X�Z[LOa]�]IdKJIdo{LOa
NPIdI�S�Z KJ�@S�QPb�GJZ[X{G�LOa a§¤MKMLOKMX�Z[LOa§NPIdN7�zIdo{UHN7pMUCS GML
 ]I��zIdIdK�KJQOS�Z ¤MI���LOKM�^Q]KJa �
pJyzQ]K�¢O©�� QOR$S�GJI'NPIdN7�zIdo{U�yJo�I�UWIdK�S�LOyJyJo�Q& *Z KJ�@QOR�S�GJI,�YZ[U�UWQ]a pYS�Z Q]Kkh

� ²�:�:�4 ��?@=!9 476�l>2 :�2V<dm^=!9 /,?�� 2���m�2V?��¡<{= ��l>2
ACBED�F$o�pJI'L]XdX�Q]pJK�S{U�LOo�IVS�Q&�zI ']IdyYS�QOR�q

A�L�D�LOa a§NPQ]KJId�;o�I�X�IdZ  ]I��^LOKM�^I#"YyzIdKM�YI��^�*�&S�GJI'TVU�UWQYX�Z[L\S�Z Q]K�LOKM�;S�GJI�N&L\SWS�Ido
Z K�o�I�UWyzI�X|S�QOR�b�GJZ[X{G�S�GJI'o�I�X�IdZ yYS�Q]o�I#"YyzIdKM�YZ S�pJo�I�S{L(']I�U_yJa[L]X�I]�MLOKM�

A`�zD^S�GJI'yJo�Q]yzIdoWSC�]·YX�o�I��YZ S{U�LOKM��a Z[LO�JZ a Z S�Z I�U�QOR$S�GJI,TVU�UWQYX�Z[L\S�Z Q]Kkh
Aª¬]D�FHGJI&L]XdX�Q]pJK�S{U�LOo�I7S�Q��zIPQ]yzIdK�S�Q�Z KMUWyzI�X|S�Z Q]K��*��S�GJIPNPIdN7�zIdo{U�QOR�S�GJI&TVU�UWQOq

X�Z[L\S�Z Q]K�UWpJ�Y CI�X|S7S�Q�LOK*��o�I�L]UWQ]KMLO�Ja I&o�I�UCS�o�Z[X|S�Z Q]KMU7L]U'S�Q¡S�Z NPI�LOKM��N&LOKJKJIdo7QOR
Z KMUWyzI�X|S�Z KJ�PS�GJI,TVU�UWQYX�Z[L\S�Z Q]K�N&LE�&Z NPyzQ�UWI]h

A�­�D�FHGJIPS�o�I�L]UWpJo�Ido�QOR_S�GJI^TVU�UWQYX�Z[L\S�Z Q]K�Z[U�S�Q�']IdIdy�LOa an�]IdKJIdo{LOa!o�I�X�Q]o{�JUd·$L]XdX�Q]pJK�SWq
Z KJ� �zQ*Q+'YU^LOKM� o�I�X�Q]o{�JU;QOR'o�I�X�IdZ yYS{U�LOKM� I#"YyzIdKM�YZ S�pJo�I�X�Q]KJKJI�X|S�I�� b�Z S�G S�GJI
Q]yzIdo{L\S�Z Q]KMU,LOKM�«�JpMUWZ KJI�U�U,QORHS�GJI�TVU�UWQYX�Z[L\S�Z Q]K«Z K«S�GJI;R`Q]o�N LOKM�«N&LOKJKJIdo'S�GJI
X�Q]NPNPZ SWS�IdI,�YZ o�I�X|S{Udh

A`�*D�FHGJI�L]XdX�Q]pJK�S{Ud·��zQ*Q+'YU�LOKM�&o�I�X�Q]o{�JU�LOo�I�S�Q7�zI�']IdyYSHL\S�S�GJI�TVU�UWQYX�Z[L\S�Z Q]K % UnQOµ;X�I
Q]o L\S LOK*�;QOS�GJIdo�yJa[L]X�I�S�GJI,X�Q]NPNPZ SWS�IdI,�YI�X�Z[�YI�Udh
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ACBED^FHGJI�S�o�I�L]UWpJo�IdoHQOR$S�GJI,TVU�UWQYX�Z[L\S�Z Q]Kk·YQ]K��zIdGMLOa R!QOR�S�GJI,TVU�UWQYX�Z[L\S�Z Q]Kk·YZ[U_S�QPq

A�L�D^o�I�X�IdZ  ]I�LOa akNPQ]KJId�;yMLOZ[�;S�QPS�GJI,TVU�UWQYX�Z[L\S�Z Q]Kk�JLOKM�
A`�zD^Z NPNPI��YZ[L\S�Ida ��L\R S�IdoHS�GJI'o�I�X�IdZ yYS�Z[U�UWpJI'QOµ;X�Z[LOa�o�I�X�IdZ yYS{Udh

Aª¬]D^FHGJIPX�Q]NPNPZ SWS�IdI7Z[U S�Q�XdLOpMUWI'S�Q^�zI@Q]yzIdKJI���b�Z S�G�LOK*���MLOK�'§·§�JpJZ a[�YZ KJ��UWQYX�Z I�SC�
Q]o�X�o�I��YZ S�pJKJZ Q]K¡S�GJIPX�Q]NPNPZ SWS�IdI@UWIda I�X|S{U�LOK�L]XdX�Q]pJK�SVZ K¡S�GJI@KMLONPI7QORnS�GJI@TVUCq
UWQYX�Z[L\S�Z Q]K�Z K�S�QPb�GJZ[X{G�LOK*�&NPQ]KJId�^o�I�X�IdZ  ]I��;Z[U_S�Q&�zI'yMLOZ[��L]U�UWQ*Q]K�L]UHyzQ�U�UWZ �Ja I
L\R S�Ido o�I�X�IdZ yYS�h

A�­�D^FHGJI,X�Q]NPNPZ SWS�IdI'N&LE�&q
A�L�D^o�I�X�IdZ  ]I�R`o�Q]NtS�GJI�TVU�UWQYX�Z[L\S�Z Q]K % U$¤MKMLOKMX�Z[LOa*Z KMUCS�Z S�pYS�Z Q]K7S�GJI�X{GJI )�pJI�U!�Yo{LEb�K

�*�^S�GJI@TVU�UWQYX�Z[L\S�Z Q]K�Q]K�LOK*�^QORnZ S{U�L]XdX�Q]pJK�S{U�b�Z S�G¡S�GJI,¤MKMLOKMX�Z[LOa$Z KMUCS�Z S�pYq
S�Z Q]Kk�MLOKM�

A`�zD^o�Ida I�L]UWIPLOKM��Z KM�YIdNPKJZ R`��S�GJIP¤MKMLOKMX�Z[LOa>Z KMUCS�Z S�pYS�Z Q]K�R`o�Q]N LOKM��LO��LOZ KMUCS'LOa a
X�a[LOZ N&Ud·!L]X|S�Z Q]KMUd·�UWpJZ S{U,Q]o7�YIdN&LOKM�JU�S�GML\S7N&LE���zI;�Jo�Q]pJ�]G�S,LO��LOZ KMUCS'S�GJI
¤MKMLOKMX�Z[LOa�Z KMUCS�Z S�pYS�Z Q]K7LOo�Z[UWZ KJ�V�YZ o�I�X|S�a ��Q]o$Z KM�YZ o�I�X|S�a ��Q]pYS�QORYS�GJQ�UWI_X{GJI )�pJI�Udh

A`�*D�� "JX�IdyYS,b�Z S�G«S�GJI^LOpYS�GJQ]o�Z SC�¡QOR_S�GJI^X�Q]NPNPZ SWS�IdI]·!L�yMLE�*NPIdK�S,QOR�LOK*��UWpJN I#"*q
X�IdI��YZ KJ���O¬7Z[UHKJQOS�S�QP�zI'N&L]�YI�R`o�Q]N�S�GJI�R`pJKM�JU�QOR$S�GJI,TVU�UWQYX�Z[L\S�Z Q]K^QOS�GJIdo�b�Z[UWI
S�GMLOK��*�^X{GJI )�pJI,�Yo{LEb�K^Q]K^S�GJI,TVU�UWQYX�Z[L\S�Z Q]K % U�L]XdX�Q]pJK�S�h

Aª©]D^FHGJI,X�Q]NPNPZ SWS�IdI'N&LE�;yJo�Q& *Z[�YI�S�GJI�S�o�I�L]UWpJo�IdoHb�Z S�G¡LPUWpJN
S�Q&NPIdI�S pJo��]IdK�S�I#"*q
yzIdKM�YZ S�pJo�I]·�UWpJ�Y CI�X|S�S�Q'LOK*�'X�Q]KM�YZ S�Z Q]KMU�Z K@o�Ida[L\S�Z Q]K'S�Q�S�GJI_pMUWI�LOKM�,I#"YyzIdKM�YZ S�pJo�I
S�GJI,X�Q]NPNPZ SWS�IdI'N&LE�;Z NPyzQ�UWI]h

A�~�D�¶�GJI )�pJI�U LOo�I�KJQOS S�Q&�zI,�Yo{LEb�K�Q]K�S�GJI7TVU�UWQYX�Z[L\S�Z Q]K % U�L]XdX�Q]pJK�S�I#"JX�IdyYS�R`Q]o�S�GJI
yMLE�*NPIdK�S�QOR!I#"YyzIdKM�YZ S�pJo�I�S�GML\S GML]UH�zIdIdK�LOpYS�GJQ]o�Z[UWI��;�*�;S�GJI,X�Q]NPNPZ SWS�IdI]h

A ¢OD�¶�GJI )�pJI�U>R`Q]onS�GJIVZ[U�UWpJIVUWGMLOa aM�zI�UWZ �]KJI��P�*�PL\S�a I�L]UCSH¬�QOR§S�GJI R`Q]a a Q\b�Z KJ�'QOµ;X�Ido{Udc
A�L�D^yJo�I�UWZ[�YIdK�S
A`�zD�UWI�X�o�I�S{LOo��
A�X�D;S�o�I�L]UWpJo�Ido
A��MD  *Z[X�I�q yJo�I�UWZ[�YIdK�S
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ACBED^T_S�I�L]X{G¡LOKJK*pMLOa$�]IdKJIdo{LOakNPIdI�S�Z KJ�^QOR!S�GJI@TVU�UWQYX�Z[L\S�Z Q]Kk·MS�GJI7NPIdN7�zIdo{U yJo�I�UWIdK�S

LOo�I�S�Q;LOyJyzQ]Z K�S L@yzIdo{UWQ]K�L]U_S�GJI,LOpM�YZ S�Q]o�QOR$S�GJI,TVU�UWQYX�Z[L\S�Z Q]Kkh
Aª¬]D^FHGJI&LOpM�YZ S�Q]o�Z[U�S�Q�GJQ]a[��QOµ;X�I@pJK�S�Z a!S�GJI;LOKJK*pMLOa!�]IdKJIdo{LOa�NPIdI�S�Z KJ��KJI#"*S,L\R S�Ido

S�GML\SVL\S b�GJZ[X{G�GJI'Q]o UWGJI�Z[U LOyJyzQ]Z K�S�I���·JLOKM��Z[UHIda Z �]Z �Ja I�R`Q]o�o�I�qgLOyJyzQ]Z K�S�NPIdK�S�h
A�­�D^FHGJI�¤Mo{UCS�LOpM�YZ S�Q]o^N&LE� �zI«LOyJyzQ]Z K�S�I��8�*� S�GJI«X�Q]NPNPZ SWS�IdI��zI�R`Q]o�I¡S�GJI�¤Mo{UCS

LOKJK*pMLOa �]IdKJIdo{LOa�NPIdI�S�Z KJ�M·�LOKM��·_GJQ]a[�JU&QOµ;X�I�pJK�S�Z a S�GJI�¤Mo{UCS^LOKJK*pMLOa �]IdKJIdo{LOa
NPIdI�S�Z KJ�M·\pJKJa I�U�UkI�LOo�a Z Idoko�IdNPQ& ]I����*��L�o�I�UWQ]a pYS�Z Q]K'QOR*S�GJI�NPIdN7�zIdo{U$L\S!L��]IdKJIdo{LOa
NPIdI�S�Z KJ�M·Jb�GJIdK^S�GML\S NPIdI�S�Z KJ�PN&LE�^LOyJyzQ]Z K�S LOK�LOpM�YZ S�Q]oHS�Q&L]X|S�pJK�S�Z a�S�GJI�¤Mo{UCS
LOKJK*pMLOa��]IdKJIdo{LOa§NPIdI�S�Z KJ�Mh
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A`�*D^f R$LOK^LOyJyzQ]Z K�S�NPIdK�S_Z[UnKJQOS_N&L]�YI�L\S_LOK^LOKJK*pMLOaM�]IdKJIdo{LOaJNPIdI�S�Z KJ�M·�S�GJI�X�Q]NPNPZ SWq
S�IdI,Z[U�S�Q^LOyJyzQ]Z K�S�LOK�LOpM�YZ S�Q]o R`Q]o�S�GJI@X�pJo�o�IdK�S�¤MKMLOKMX�Z[LOak�]I�LOo QOR!S�GJI7TVU�UWQYX�Z[L\q
S�Z Q]Kkh

Aª©]D � "JX�IdyYS�L]U�yJo�Q& *Z[�YI��&Z K�UWpJ�Jo�pJa IPA�­�D|·�S�GJI�LOpM�YZ S�Q]oHN&LE�PQ]KJa �P�zI�o�IdNPQ& ]I��@R`o�Q]N
QOµ;X�I��*�^UWyzI�X�Z[LOako�I�UWQ]a pYS�Z Q]Kkh

A�~�D^f RHL^XdL]UWpMLOa  \L]XdLOKMX���QYXdX�pJo{UVZ K�S�GJI@QOµ;X�I@QOR_LOpM�YZ S�Q]o'�YpJo�Z KJ�;S�GJI&X�Q]pJo{UWI7QOR_L
¤MKMLOKMX�Z[LOa��]I�LOoHQOR$S�GJI,TVU�UWQYX�Z[L\S�Z Q]Kk·�S�GJI,X�Q]NPNPZ SWS�IdI'N&LE�^LOyJyzQ]Z K�S L@yzIdo{UWQ]K�L]U
S�GJIHLOpM�YZ S�Q]o$S�QVGJQ]a[�,QOµ;X�I�pJK�S�Z a�S�GJI_KJI#"*S>UWpMXdX�IdI��YZ KJ��LOKJK*pMLOa��]IdKJIdo{LOa]NPIdI�S�Z KJ�Mh

-�� ² ���¡<{=#4768/':�:�4 ��?@=!9
ACBED�FHGJI�LOpM�YZ S�Q]o�Z[UnS�Q7I#"JLONPZ KJI S�GJI�L]XdX�Q]pJK�S{UnQOR�S�GJI�TVU�UWQYX�Z[L\S�Z Q]K;L\S_a I�L]UCS_Q]KMX�IVZ K

I�L]X{G^¤MKMLOKMX�Z[LOa��]I�LOoHQOR�S�GJI,TVU�UWQYX�Z[L\S�Z Q]Kkh
Aª¬]D�FHGJI,LOpM�YZ S�Q]oHZ[UHS�Q@q

A�L�D�X�IdoWS�Z R`�^L]U_S�QPS�GJI,X�Q]o�o�I�X|S�KJI�U�U�QOR�S�GJI,L]XdX�Q]pJK�S{U_QOR�S�GJI,TVU�UWQYX�Z[L\S�Z Q]Kk�JLOKM�
A`�zD�o�IdyzQ]oWS_S�QPS�GJI'NPIdN7�zIdo{UHyJo�I�UWIdK�S L\S�S�GJI,LOKJK*pMLOa§�]IdKJIdo{LOa�NPIdI�S�Z KJ�Mh

A�­�D^fgK�S�GJI�o�IdyzQ]oWS LOKM�^Z K�X�IdoWS�Z R`�*Z KJ�@S�Q@S�GJI,L]XdX�Q]pJK�S{Ud·*S�GJI,LOpM�YZ S�Q]oHZ[UHS�Q&UCS{L\S�I�Z R�q
A�L�D^GJI�Q]o UWGJI'GML]UHQ]�YS{LOZ KJI��;S�GJI'o�I )�pJZ o�I��;Z KYR`Q]o�N&L\S�Z Q]Kk�JLOKM�
A`�zD�Z K�GJZ[U'Q]o,GJIdo7Q]yJZ KJZ Q]Kk·$S�GJI^L]XdX�Q]pJK�S{U'LOo�I&yJo�Q]yzIdo�a ���Yo{LEb�K«pJy�UWQ¡L]U�S�Q

I#"YGJZ �JZ SVL7S�o�pJI'LOKM��X�Q]o�o�I�X|S  *Z Idb�QOR�S�GJI�¤MKMLOKMX�Z[LOa�yzQ�UWZ S�Z Q]K�QOR�S�GJI,TVU�UWQOq
X�Z[L\S�Z Q]K^q
A`Z D�L]XdX�Q]o{�YZ KJ�;S�Q^S�GJIPZ KYR`Q]o�N&L\S�Z Q]K�L\S'GJZ[U�Q]o�GJIdo'�YZ[UWyzQ�U�LOa>LOKM��S�GJIPI#"*q

yJa[LOKML\S�Z Q]KMUH�]Z  ]IdKk�YLOKM�
A`Z Z D�L]U�UWGJQ\b�K��*�&S�GJI'�zQ*Q+'YUHQOR�S�GJI,TVU�UWQYX�Z[L\S�Z Q]Kk�YLOKM�

A�X�D;S�GJIno�pJa I�Uko�Ida[L\S�Z KJ�HS�Q S�GJI�L]�YNPZ KJZ[UCS�o{L\S�Z Q]K'QOR*S�GJInR`pJKM�JU$QOR*S�GJI_TVU�UWQYX�Z[L\S�Z Q]K
GML
 ]I��zIdIdK�Q]�MUWIdo* ]I���h

A`�*D�FHGJI�yJpJ�Ja Z[X�QOµ;X�IdoPQORVS�GJI�TVU�UWQYX�Z[L\S�Z Q]K Z[U@S�Q�XdLOpMUWI^S�Q«�zI��YIda Z  ]Ido�I���S�Q�S�GJI
LOpM�YZ S�Q]o L@a Z[UCS QOR!LOa a�S�GJI,L]XdX�Q]pJK�S{Ud·*�zQ*Q+'YU�LOKM��o�I�X�Q]o{�JU_QOR$S�GJI,TVU�UWQYX�Z[L\S�Z Q]Kkh

Aª©]D�FHGJI,LOpM�YZ S�Q]oHN&LE�&q
A�L�D^GML
 ]I L]XdX�I�U�U�S�Q'S�GJI�L]XdX�Q]pJK�S{Ud·O�zQ*Q+'YUd·�o�I�X�Q]o{�JUd·( ]Q]pMX{GJIdo{U>LOKM�&�YQYX�pJNPIdK�S{U

QOR$S�GJI,TVU�UWQYX�Z[L\S�Z Q]Kk�JLOKM�
A`�zD�o�I )�pJZ o�I�R`o�Q]N S�GJI�UWIdo* \LOK�S{U^QOR'S�GJI�TVU�UWQYX�Z[L\S�Z Q]K�LOK*� Z KYR`Q]o�N&L\S�Z Q]K�LOKM�

I#"YyJa[LOKML\S�Z Q]KMU!GJI�Q]onUWGJI X�Q]KMUWZ[�YIdo{U!KJI�X�I�U�U�LOo��'R`Q]o!S�GJI yzIdoWR`Q]o�N&LOKMX�IHQORzS�GJI
�YpYS�Z I�U L]U�LOpM�YZ S�Q]o��YLOKM�

A�X�D^IdNPyJa Q\�;yzIdo{UWQ]KMU_S�Q&L]U�UWZ[UCS�Z K�Z K! ]I�UCS�Z ��L\S�Z KJ�@S�GJI,L]XdX�Q]pJK�S{UHQOR$S�GJI7TVU�UWQYX�Z q
L\S�Z Q]Kk�JLOKM�

A��MD�Z K�o�Ida[L\S�Z Q]K^S�Q&S�GJI7L]XdX�Q]pJK�S{U�QOR�S�GJI7TVU�UWQYX�Z[L\S�Z Q]Kk·MI#"JLONPZ KJI,LOK*�^NPIdN7�zIdo
QOR$S�GJI,X�Q]NPNPZ SWS�IdI'Q]o LOK*�^UWIdo* \LOK�SHQOR�S�GJI,TVU�UWQYX�Z[L\S�Z Q]Kkh
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ACBED^FHGJI,TVU�UWQYX�Z[L\S�Z Q]K�Z[U_S�Q&GJQ]a[��LOK�LOKJK*pMLOa§�]IdKJIdo{LOa�NPIdI�S�Z KJ�PI�L]X{G��]I�LOo�h
Aª¬]D^FHGJI�LOKJK*pMLOa��]IdKJIdo{LOa�NPIdI�S�Z KJ��Z[UPS�Q��zI¡GJIda[� Q]K LOK*� �JLE� A`�zIdZ KJ��KJQOS;a[L\S�Ido

S�GMLOK�­7NPQ]K�S�GMUHL\R S�Ido_S�GJI'X�a Q�UWIVQOR$S�GJIV¤MKMLOKMX�Z[LOa§�]I�LOo_QORkS�GJI'TVU�UWQYX�Z[L\S�Z Q]KzD>S�GJI
X�Q]NPNPZ SWS�IdI,�YI�S�Ido�NPZ KJI�Udh

A�­�D^FHGJI«LOKJK*pMLOa��]IdKJIdo{LOaVNPIdI�S�Z KJ� Z[U^S�Q �zI�Z K L]�J�YZ S�Z Q]K8S�Q LOK*� QOS�GJIdo��]IdKJIdo{LOa
NPIdI�S�Z KJ��UHS�GML\S N&LE�;�zI'GJIda[�^Z K�S�GJI,U�LONPI��]I�LOo�h

A`�*D^FHGJI KJQOS�Z[X�IVX�Q]K! ]IdKJZ KJ��S�GJIVLOKJK*pMLOaJ�]IdKJIdo{LOaYNPIdI�S�Z KJ�,Z[U!S�Q7UWyzI�X�Z R`�7S�GJI yJpJo�yzQ�UWI
QOR�S�GJI'NPIdI�S�Z KJ�Mh

Aª©]D^FHGJI'Q]o{�YZ KMLOo��&�JpMUWZ KJI�U�UHQOR�S�GJI,LOKJK*pMLOa��]IdKJIdo{LOa§NPIdI�S�Z KJ�PZ[UHS�QP�zI,L]U_R`Q]a a Q\b Udc
A�L�D;S�Q;X�Q]KY¤Mo�N
S�GJI,NPZ K*pYS�I�U�QOR�S�GJI,a[L]UCS yJo�I�X�I��YZ KJ�;LOKJK*pMLOa��]IdKJIdo{LOa�NPIdI�S�Z KJ�

LOKM��QOR!LOK*�;�]IdKJIdo{LOa§NPIdI�S�Z KJ�&GJIda[��UWZ KMX�I�S�GML\S NPIdI�S�Z KJ�M�
A`�zD;S�Q¡o�I�X�IdZ  ]I@R`o�Q]N S�GJI^X�Q]NPNPZ SWS�IdI]·>LOpM�YZ S�Q]o7LOKM�«UWIdo* \LOK�S{U'QORHS�GJI^TVU�UWQYX�Z q

L\S�Z Q]K�o�IdyzQ]oWS{UVQ]K¡S�GJI7S�o{LOKMU�L]X|S�Z Q]KMUVQORnS�GJIPTVU�UWQYX�Z[L\S�Z Q]K��YpJo�Z KJ�^S�GJIPa[L]UCS
yJo�I�X�I��YZ KJ�@¤MKMLOKMX�Z[LOa��]I�LOo��

A�X�D;S�Q¡Ida I�X|S'S�GJI;QOµ;X�Ido{U'QOR_S�GJI^TVU�UWQYX�Z[L\S�Z Q]K�LOKM��S�GJI;Q]o{�YZ KMLOo���X�Q]NPNPZ SWS�IdI
NPIdN7�zIdo{Ud�

A��MD;S�Q;LOyJyzQ]Z K�SHS�GJI,LOpM�YZ S�Q]o LOKM���YI�S�Ido�NPZ KJI'GJZ[UHQ]o�GJIdo�o�IdN7pJKJIdo{L\S�Z Q]Kk�
A`IED;S�Q;�YI�S�Ido�NPZ KJI�S�GJI'o�IdN7pJKJIdo{L\S�Z Q]K^QOR>UWIdo* \LOK�S{U_QOR�S�GJI,TVU�UWQYX�Z[L\S�Z Q]Kkh

A�~�D^FHGJI�LOKJK*pMLOaM�]IdKJIdo{LOaJNPIdI�S�Z KJ�7N&LE�,S�o{LOKMU�L]X|S_UWyzI�X�Z[LOaM�JpMUWZ KJI�U�UnQORkb�GJZ[X{G&KJQOS�Z[X�I
Z[U��]Z  ]IdK�Z K�L]XdX�Q]o{�JLOKMX�IVb�Z S�G�S�GJI�UWI'o�pJa I�Udh
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ACBED^FHGJI,X�Q]NPNPZ SWS�IdI�N&LE�^X�Q]K! ]IdKJI�L@UWyzI�X�Z[LOa��]IdKJIdo{LOa§NPIdI�S�Z KJ�PQOR�S�GJI'TVU�UWQYX�Z[L\S�Z Q]K

L\SVLOK*�&S�Z NPI]h
Aª¬]D^FHGJI�X�Q]NPNPZ SWS�IdI]·YQ]K&S�GJI�o�I )�pJZ[UWZ S�Z Q]K;Z K^b�o�Z S�Z KJ�7QOR�L\SHa I�L]UCS�B�¹,NPIdN7�zIdo{Ud·*N&LE�

X�Q]K! ]IdKJI'LPUWyzI�X�Z[LOa��]IdKJIdo{LOa§NPIdI�S�Z KJ�&QOR�S�GJI,TVU�UWQYX�Z[L\S�Z Q]Kkh
A�­�D^Tto�I )�pJZ[UWZ S�Z Q]K^R`Q]o L&UWyzI�X�Z[LOa��]IdKJIdo{LOa§NPIdI�S�Z KJ�Pq

A�L�D^Z[UHS�Q&UCS{L\S�I�S�GJI'Q]�Y CI�X|S{U�QOR$S�GJI'NPIdI�S�Z KJ�M�MLOKM�
A`�zD^Z[UHS�QP�zI,UWZ �]KJI��^�*�&S�GJI'o�I )�pJZ[UWZ S�Z Q]KJZ[UCS{Ud�JLOKM�
A�X�D^Z[UHS�QP�zI,�YIdyzQ�UWZ S�I���L\SHS�GJI'QOµ;X�I�QOR�S�GJI,TVU�UWQYX�Z[L\S�Z Q]Kk�JLOKM�
A��MD^N&LE�;X�Q]KMUWZ[UCSHQOR�UWI� ]Ido{LOa§�YQYX�pJNPIdK�S{Ud·YI�L]X{G�UWZ �]KJI��;�*�&Q]KJI�Q]oHNPQ]o�IVQOR$S�GJI

o�I )�pJZ[UWZ S�Z Q]KJZ[UCS{Udh
A`�*D;f RJS�GJIHX�Q]NPNPZ SWS�IdI_�YQ*I�U$KJQOS!XdLOpMUWI_L UWyzI�X�Z[LOa��]IdKJIdo{LOa]NPIdI�S�Z KJ� S�QV�zI_GJIda[�,b�Z S�GJZ K

¬YBH�JLE�YUkR`o�Q]NtS�GJI��JLE�'Q]K7b�GJZ[X{GPLVo�I )�pJZ[UWZ S�Z Q]K,Z[U>�YIdyzQ�UWZ S�I��7L\S!S�GJI_QOµ;X�I_QORMS�GJI
TVU�UWQYX�Z[L\S�Z Q]Kk·�S�GJI�o�I )�pJZ[UWZ S�Z Q]KJZ[UCS{Ud·*Q]oHLOK*�PQOR$S�GJIdN�·YN&LE�&X�Q]K! ]IdKJI S�GJI�NPIdI�S�Z KJ�
b�Z S�GJZ K¡­@NPQ]K�S�GMU_R`o�Q]N
S�GJI'�JLE�;QOR�S�GJI,�YIdyzQ�UWZ S QOR$S�GJI'o�I )�pJZ[UWZ S�Z Q]Kkh
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Aª©]D�T�UWyzI�X�Z[LOaz�]IdKJIdo{LOaJNPIdI�S�Z KJ�@X�Q]K! ]IdKJI��P�*�@o�I )�pJZ[UWZ S�Z Q]KJZ[UCS{UnZ[UnS�Q7�zI�X�Q]K! ]IdKJI��PZ K
S�GJI;U�LONPI&N&LOKJKJIdo,L]U�KJI�LOo�a ��L]U�yzQ�U�UWZ �Ja I&L]U'NPIdI�S�Z KJ��U'LOo�I&X�Q]K! ]IdKJI����*��S�GJI
X�Q]NPNPZ SWS�IdI]h

A�~�D�T a a$o�I�L]UWQ]KMLO�Ja I�I#"YyzIdKMUWI�U�Z KMX�pJo�o�I��^�*�^o�I )�pJZ[UWZ S�Z Q]KJZ[UCS{UHZ K¡X�Q]K! ]IdKJZ KJ�PL&UWyzI�X�Z[LOa
�]IdKJIdo{LOa§NPIdI�S�Z KJ�;LOo�IVS�Q&�zI'o�I�R`pJKM�YI����*�&S�GJI,TVU�UWQYX�Z[L\S�Z Q]Kkh
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ACBED�FHGJI�yJpJ�Ja Z[X�QOµ;X�Ido>QORzS�GJI TVU�UWQYX�Z[L\S�Z Q]Kk·�L\Sna I�L]UCS�Bd�'�JLE�YU!�zI�R`Q]o�IHS�GJIV�JL\S�IH¤�"YI��

R`Q]o>GJQ]a[�YZ KJ�'L��]IdKJIdo{LOa*NPIdI�S�Z KJ��QORMS�GJI TVU�UWQYX�Z[L\S�Z Q]Kk·OZ[U�S�Q'XdLOpMUWI_S�Q�yJa[L]X�IHIdZ S�GJIdo
Q]K7S�GJI�TVU�UWQYX�Z[L\S�Z Q]K % U$b_Id�PUWZ S�I�LOKM�,IdN&LOZ aJ�YZ[UCS�o�Z �JpYS�Z Q]K@a Z[UCS�·OQ]o!Z KPL�KJIdb UWyMLOyzIdo
yJpJ�Ja Z[UWGJI���Z K�S�GJZ[U UCS{L\S�I]·JLOK�L]�  ]IdoWS�Z[UWIdNPIdK�S_q
A�L�D�UWyzI�X�Z R`�*Z KJ�¡S�GJI�yJa[L]X�I]·��JLE��LOKM�«S�Z NPI^R`Q]o@S�GJI�GJQ]a[�YZ KJ��QOR S�GJI�NPIdI�S�Z KJ�M�

LOKM�
A`�zD^S�GJI'KML\S�pJo�I�QOR$S�GJI'�JpMUWZ KJI�U�UHS�QP�zI�S�o{LOKMU�L]X|S�I���L\SHS�GJI'NPIdI�S�Z KJ�Mh
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ACBED�T a aM�JpMUWZ KJI�U�U!S�o{LOKMU�L]X|S�I��PL\S_L��]IdKJIdo{LOaYNPIdI�S�Z KJ�M·�I#"JX�IdyYS>S�GJI Q]o{�YZ KMLOo��,�JpMUWZ KJI�U�U

QOR�S�GJI,LOKJK*pMLOa§�]IdKJIdo{LOa�NPIdI�S�Z KJ�M·YZ[U UWyzI�X�Z[LOa��JpMUWZ KJI�U�Udh
Aª¬]D��_pMUWZ KJI�U�U�Z[U�KJQOS�S�Q&�zI'S�o{LOKMU�L]X|S�I���L\SVLP�]IdKJIdo{LOa�NPIdI�S�Z KJ�&pJKJa I�U�U L�)�pJQ]o�pJN QOR

NPIdN7�zIdo{U�IdK�S�Z S�a I��PS�Q  ]QOS�I Z[U�yJo�I�UWIdK�SHL\S�S�GJI S�Z NPIVS�GJIVNPIdI�S�Z KJ�7Z[U_X�Q]KMUWZ[�YIdo�Z KJ�
S�GML\S �JpMUWZ KJI�U�Udh

A�­�D�T )�pJQ]o�pJN R`Q]o7S�GJI^S�o{LOKMU�L]X|S�Z Q]K�QOR�S�GJI��JpMUWZ KJI�U�U@QORVL��]IdKJIdo{LOa�NPIdI�S�Z KJ��Z[UP©
NPIdN7�zIdo{UHyJo�I�UWIdK�S LOKM��IdK�S�Z S�a I��^S�Q  ]QOS�I]h

A`�*D^f R@L )�pJQ]o�pJN Z[U�KJQOS�yJo�I�UWIdK�S�Q]KJI�GJQ]pJo�L\R S�Ido�S�GJI«LOyJyzQ]Z K�S�I�� S�Z NPI�R`Q]o^S�GJI
X�Q]NPNPIdKMX�IdNPIdK�S�QOR>L@�]IdKJIdo{LOa§NPIdI�S�Z KJ�M·YS�GJI'NPIdI�S�Z KJ�Pq
A�L�D^Z R>X�Q]K! ]IdKJI��;Q]K�S�GJI'o�I )�pJZ[UWZ S�Z Q]K^QOR!NPIdN7�zIdo{Ud·YZ[UHS�QP�zI,�YZ[U�UWQ]a  ]I����YQ]o
A`�zD�Z K LOK*�«QOS�GJIdo@XdL]UWI]·!Z[U7S�Q��zI�L]�E CQ]pJo�KJI��«S�Q¡S�GJI�U�LONPI��JLE�«Z K�S�GJI�KJI#"*S

b_IdI�'^L\SHS�GJI,U�LONPI�S�Z NPI,L\S�S�GJI,U�LONPI�yJa[L]X�I]h
Aª©]D^f R�L\SPLOK L]�E CQ]pJo�KJI��«NPIdI�S�Z KJ�«L%)�pJQ]o�pJN Z[U7KJQOS@yJo�I�UWIdK�S@Q]KJI^GJQ]pJoPL\R S�Ido,S�GJI

S�Z NPI&LOyJyzQ]Z K�S�I���R`Q]o�S�GJIPX�Q]NPNPIdKMX�IdNPIdK�S�QORnS�GJIPNPIdI�S�Z KJ�M·§S�GJI@NPIdI�S�Z KJ��Z[UVS�Q
�zI,�YZ[U�UWQ]a  ]I���h

A�~�D�FHGJI�X{GMLOZ o�yzIdo{UWQ]Kk·E�*�'b�o�Z SWS�IdK@KJQOS�Z[X�IHQ]o!L\S!S�GJI_S�Z NPIHQORMS�GJI�L]�E CQ]pJo�KJNPIdK�S�·ON&LE�
UWyzI�X�Z R`��LOKJQOS�GJIdo�yJa[L]X�I�S�QPb�GJZ[X{G�L@NPIdI�S�Z KJ�&Z[U_S�Q&�zI,L]�E CQ]pJo�KJI���h

- � � l>2 9!<#��2V?@= =!4 m�l>2 9!<#��2 /�= �72V?�2 l>/�� 132 2H=><d?��79
ACBED�FHGJIVyJo�I�UWZ[�YIdK�S�·*Q]o�Z K;GJZ[U�Q]o_GJIdoHLO�MUWIdKMX�I]·]S�GJI  *Z[X�I�q yJo�I�UWZ[�YIdK�S�·�Z[UnS�Q7yJo�I�UWZ[�YIVL]U

X{GMLOZ o�yzIdo{UWQ]K�L\S�I� ]Ido��;�]IdKJIdo{LOa§NPIdI�S�Z KJ�PQOR�S�GJI,TVU�UWQYX�Z[L\S�Z Q]Kkh
Aª¬]D^f R S�GJI�yJo�I�UWZ[�YIdK�SPLOKM�«S�GJI  *Z[X�I�q yJo�I�UWZ[�YIdK�SPLOo�I^LO�MUWIdK�S7R`o�Q]N L¡�]IdKJIdo{LOa�NPIdI�SWq

Z KJ�M·kS�GJI;NPIdN7�zIdo{U'yJo�I�UWIdK�S,LOo�I@S�Q�Ida I�X|S,Q]KJI&QOR_S�GJIdZ o,K*pJN7�zIdo'S�Q�yJo�I�UWZ[�YI&L]U
X{GMLOZ o�yzIdo{UWQ]Kkh
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ACBED^FHGJI@X{GMLOZ o�yzIdo{UWQ]K�QORnL&�]IdKJIdo{LOakNPIdI�S�Z KJ��L\SVb�GJZ[X{G�L )�pJQ]o�pJN Z[U yJo�I�UWIdK�SVN&LE�]·

b�Z S�G�S�GJIPX�Q]KMUWIdK�S�QORnS�GJIPNPIdI�S�Z KJ�M·�L]�E CQ]pJo�K¡S�GJI@NPIdI�S�Z KJ�^R`o�Q]N S�Z NPI@S�Q^S�Z NPI
LOKM��yJa[L]X�IPS�Q�yJa[L]X�I]·$�JpYS,KJQ��JpMUWZ KJI�U�U�Z[U�S�Q��zIPS�o{LOKMU�L]X|S�I���L\S7LOK�L]�E CQ]pJo�KJI��
NPIdI�S�Z KJ��QOS�GJIdo�S�GMLOK�S�GJI&�JpMUWZ KJI�U�U�a I�R S,pJKY¤MKJZ[UWGJI��«L\S'S�GJIPNPIdI�S�Z KJ�¡L\S'b�GJZ[X{G
S�GJI,L]�E CQ]pJo�KJNPIdK�S�S�Q*Q+';yJa[L]X�I]h

Aª¬]D;f R�L,NPIdI�S�Z KJ�@Z[U_L]�E CQ]pJo�KJI��PR`Q]o�Bd�7�JLE�YU�Q]o�NPQ]o�I]·]S�GJI�KJQOS�Z[X�I�QOR�S�GJI�L]�E CQ]pJo�KJI��
NPIdI�S�Z KJ�¡Z[U�S�Q��zI;�]Z  ]IdK«Z K�S�GJI^U�LONPI&N&LOKJKJIdo7L]U�S�GJI&KJQOS�Z[X�I;QOR_S�GJI;Q]o�Z �]Z KMLOa
NPIdI�S�Z KJ�Mh

A�­�D;f S_Z[U�KJQOS_KJI�X�I�U�U�LOo��,S�Q,�]Z  ]IVLOK*�@KJQOS�Z[X�IVQORkLOK^L]�E CQ]pJo�KJNPIdK�S�Q]o�QOR§S�GJI��JpMUWZ KJI�U�U
S�Q&�zI�S�o{LOKMU�L]X|S�I��^L\SVLOK�L]�E CQ]pJo�KJI��^NPIdI�S�Z KJ�Mh
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ACBED^T )�pJI�UCS�Z Q]K�LOo�Z[UWZ KJ�PL\SVLP�]IdKJIdo{LOa�NPIdI�S�Z KJ�&QOR�S�GJI,TVU�UWQYX�Z[L\S�Z Q]K�Z[UHS�Q&�zI7�YI�S�IdoWq
NPZ KJI���Q]K�LPUWGJQ\b�QOR�GMLOKM�JUdh

Aª¬]D^e KJa I�U�U'�zI�R`Q]o�IPQ]o'Q]K�S�GJI;�YI�X�a[LOo{L\S�Z Q]K�QOR�S�GJI&o�I�UWpJa S'QOR_S�GJI&UWGJQ\b QOR_GMLOKM�JU,L
yzQ]a a$Z[UV�YIdN&LOKM�YI���·zL;�YI�X�a[LOo{L\S�Z Q]K��*�;S�GJI@X{GMLOZ o�yzIdo{UWQ]K^S�GML\S�LPo�I�UWQ]a pYS�Z Q]K�GML]Ud·
Q]K�LPUWGJQ\b8QOR�GMLOKM�JUd·Y�zIdIdK�XdLOo�o�Z I���·*Q]o�XdLOo�o�Z I��;pJKMLOKJZ NPQ]pMUWa �]·YQ]o�XdLOo�o�Z I��;�*�^L
yMLOoWS�Z[X�pJa[LOo>N&L\ CQ]o�Z SC�]·OQ]ona Q�UCS�·�LOKM�PLOKPIdK�S�o��'S�Q�S�GML\S�I 
§I�X|S�Z K@S�GJI NPZ K*pYS�I �zQ*Q+'
QOR$S�GJI,TVU�UWQYX�Z[L\S�Z Q]K^Z[UHI� *Z[�YIdKMX�I�QOR$S�GJI�R�L]X|S�·Jb�Z S�GJQ]pYS�yJo�Q*QOR�QOR$S�GJI�K*pJN7�zIdo�Q]o
yJo�Q]yzQ]oWS�Z Q]K�QOR$S�GJI  ]QOS�I�UHo�I�X�Q]o{�YI��;Z K�R�L
 ]Q]pJoHQORC·YQ]o LO��LOZ KMUCS�·*S�GML\S�o�I�UWQ]a pYS�Z Q]Kkh

- � � 4'=!2 9
ACBED #VKPLOK*� )�pJI�UCS�Z Q]KPLOo�Z[UWZ KJ��L\S>LV�]IdKJIdo{LOa�NPIdI�S�Z KJ��QORJS�GJI�TVU�UWQYX�Z[L\S�Z Q]Kk·OLVNPIdN7�zIdo

GML]UHQ]KJI  ]QOS�I�Q]KJa �]h
Aª¬]D^T a a  ]QOS�I�U�LOo�I�S�QP�zI'�]Z  ]IdK�yzIdo{UWQ]KMLOa a �]h
A�­�D;fgK¡S�GJI&XdL]UWI7QOR�LOK�I )�pMLOa Z SC��QOR  ]QOS�Z KJ�^Q]K�L )�pJI�UCS�Z Q]Kk·zS�GJIPX{GMLOZ o�yzIdo{UWQ]K�GML]U�L

UWI�X�Q]KM�^Q]o XdL]UCS�Z KJ�  ]QOS�I]h

- � � / �^<d?�� 476�m�4 � �
ACBED;f R>L\SVL@NPIdI�S�Z KJ�;L@yzQ]a akQ]K�LOK*� )�pJI�UCS�Z Q]K�Z[U �YIdN&LOKM�YI��;q

A�L�D^Z S$Z[U§S�Q �zI>S{L(']IdK'L\S�S�GML\S$NPIdI�S�Z KJ��Z K�S�GJInN&LOKJKJIdo�S�GJI�X{GMLOZ o�yzIdo{UWQ]K��YZ o�I�X|S{Ud�
LOKM�

A`�zD;S�GJI,o�I�UWpJa S QOR�S�GJI,yzQ]a akZ[UHS{L(']IdK�S�Q&�zI'S�GJI'o�I�UWQ]a pYS�Z Q]K�QOR!S�GJI'NPIdI�S�Z KJ�&Q]K
S�GML\S )�pJI�UCS�Z Q]Kkh
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ACBED�T8yzQ]a aMS�GML\S_Z[U_�YIdN&LOKM�YI��&Q]KPS�GJIVIda I�X|S�Z Q]K;QOR$L,X{GMLOZ o�yzIdo{UWQ]Kk·OQ]o�Q]K^L )�pJI�UCS�Z Q]K

QOR>L]�E CQ]pJo�KJNPIdK�S�·YZ[U_S�Q&�zI�S{L(']IdK�Z NPNPI��YZ[L\S�Ida �]h
Aª¬]D�T yzQ]a azS�GML\S�Z[UH�YIdN&LOKM�YI��;Q]K�LOK*�PQOS�GJIdo )�pJI�UCS�Z Q]K^Z[U�S�Q@�zI�S{L(']IdK�L\S�LOK*�@S�Z NPI

�zI�R`Q]o�I�S�GJI,X�a Q�UWI�QOR�S�GJI'NPIdI�S�Z KJ�&L]U_S�GJI,X{GMLOZ o�yzIdo{UWQ]K��YZ o�I�X|S{Udh
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ACBED�FHGJI�L 
�LOZ o{U_QORkS�GJI'TVU�UWQYX�Z[L\S�Z Q]K^LOo�IVS�Q@�zI�N&LOKMLO�]I��&�*�;L@X�Q]NPNPZ SWS�IdI�QOR$N&LOKYq
LO�]IdNPIdK�S X�Q]KMUCS�Z S�pYS�I���L]UHyJo�Q& *Z[�YI��;Z K�o�pJa I,¬O­Jh

Aª¬]D�FHGJI,X�Q]NPNPZ SWS�IdI�q
A�L�D^Z[U�S�Q&X�Q]K�S�o�Q]a�LOKM�;N&LOKMLO�]IVS�GJI��JpMUWZ KJI�U�UHLOKM��L 
�LOZ o{U_QORkS�GJI,TVU�UWQYX�Z[L\S�Z Q]Kk�

LOKM�
A`�zD�N&LE� I#"YIdo{X�Z[UWI«LOa a�S�GJI�yzQ\b_Ido{U�LOKM��yzIdoWR`Q]o�N LOa a�S�GJI�R`pJKMX|S�Z Q]KMU�QOR,S�GJI

TVU�UWQYX�Z[L\S�Z Q]Kk·]QOS�GJIdo>S�GMLOKPS�GJQ�UWI yzQ\b_Ido{U>LOKM�@R`pJKMX|S�Z Q]KMU>S�GML\SHLOo�I�o�I )�pJZ o�I��
�*�@S�GJI�UWI�o�pJa I�UnS�Q7�zI�I#"YIdo{X�Z[UWI��P�*�&�]IdKJIdo{LOaMNPIdI�S�Z KJ��U�QOR$NPIdN7�zIdo{U�QOR�S�GJI
TVU�UWQYX�Z[L\S�Z Q]Kk�YLOKM�

A�X�D^GML]U'yzQ\b_Ido�S�Q¡�YQ�LOK*��S�GJZ KJ��S�GML\S7LOyJyzI�LOo{U�S�Q�S�GJI^X�Q]NPNPZ SWS�IdI&S�Q��zI;I�UCq
UWIdK�S�Z[LOa�R`Q]o�S�GJI,yJo�Q]yzIdo�N&LOKMLO�]IdNPIdK�S QOR�S�GJI,�JpMUWZ KJI�U�U LOKM��L 
�LOZ o{UHQOR�S�GJI
TVU�UWQYX�Z[L\S�Z Q]Kkh

i7i � ´�:�2 l>9#476 = !�25²�9�9�4;: <�/�=><�4@?
ACBED�FHGJI'QOµ;X�Ido{U_QOR�S�GJI,TVU�UWQYX�Z[L\S�Z Q]K�LOo�I'L]U_R`Q]a a Q\b Udc

A�L�D�L@yJo�I�UWZ[�YIdK�S��
A`�zD�L  *Z[X�I�q yJo�I�UWZ[�YIdK�S��
A�X�D�L7S�o�I�L]UWpJo�Ido��YLOKM�
A��MD�LPUWI�X�o�I�S{LOo��]h

Aª¬]D�FHGJI�yJo�Q& *Z[UWZ Q]KMU7QORVo�pJa I¡¬\�zAª¬]D|·VA�­�D@LOKM� A`�*D|·_UWQ�R�LOo&L]U@S�GJId� LOo�I�LOyJyJa Z[XdLO�Ja I
LOKM��b�Z S�G�S�GJI,KJI�X�I�U�U�LOo��;NPQY�YZ ¤zXdL\S�Z Q]KMUd·zLOyJyJa ��Z K�o�Ida[L\S�Z Q]K�S�QPS�GJI7Ida I�X|S�Z Q]K�QOR
yzIdo{UWQ]KMU_S�Q&LOK*�;QOR�S�GJI�QOµ;X�I�UHo�I�R`Ido�o�I��;S�QPZ K�UWpJ�Jo�pJa I&ACBED|h

A�­�D�T��npJ�Ja Z[X # µ;X�Ido!UWGMLOa aYLOa[UWQ��zIHLOyJyzQ]Z K�S�I��,b�GJQ�N&LE�'�zIHIdZ S�GJIdo>LOK7QOµ;X�I_�zI�LOo�Ido
Q]o LOK�Q]o{�YZ KMLOo��&NPIdN7�zIdo�QOR�S�GJI@¶�Q]NPNPZ SWS�IdI]h

A`�*D ��L]X{G«QOµ;X�Ido,QORHS�GJI^TVU�UWQYX�Z[L\S�Z Q]K«Z[U'S�Q�GJQ]a[�«QOµ;X�I;pJK�S�Z anS�GJI^LOKJK*pMLOan�]IdKJIdo{LOa
NPIdI�S�Z KJ�&KJI#"*S L\R S�Ido�S�GJI,�JL\S�I�QOR!Ida I�X|S�Z Q]Kk·JLOKM��Z[UHIda Z �]Z �Ja I�R`Q]o o�I�q Ida I�X|S�Z Q]Kkh

Aª©]D^f R,L�XdL]UWpMLOa  \L]XdLOKMX�� Z K8LOK*� QOµ;X�I�o�I�R`Ido�o�I�� S�Q�Z K8UWpJ�Jo�pJa I ACBEDPQYXdX�pJo{Ud·�S�GJI
X�Q]NPNPZ SWS�IdIPN&LE�¡LOyJyzQ]Z K�S'Q]KJI@QOR_Z S{U�NPIdN7�zIdo{U�S�Q^S�GJI� \L]XdLOK�S�QOµ;X�I]·§S�Q�GJQ]a[�
S�GJI�QOµ;X�I_pJy@S�Q'LOKM�7Z KMX�a pM�YZ KJ��S�GJI X�Q]KMX�a pMUWZ Q]K7QORMS�GJI LOKJK*pMLOa*�]IdKJIdo{LOa*NPIdI�S�Z KJ�
KJI#"*S�R`Q]a a Q\b�Z KJ�7S�GJI,�JL\S�I'QOR$S�GJI,LOyJyzQ]Z K�S�NPIdK�S�h
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ACBED^FHGJI�X�Q]NPNPZ SWS�IdI�X�Q]KMUWZ[UCS{U,QOR�S�GJI;R`Q]a a Q\b�Z KJ�¡NPIdN7�zIdo{U,Ida I�X|S�I���L\S7S�GJI�LOKJK*pMLOa

�]IdKJIdo{LOa�NPIdI�S�Z KJ�PQOR�S�GJI,TVU�UWQYX�Z[L\S�Z Q]K�Z K�I�L]X{G��]I�LOo�c
A�L�D;S�GJI'QOµ;X�Ido{U_QOR�S�GJI,TVU�UWQYX�Z[L\S�Z Q]Kk�
A`�zD�B�¹@QOS�GJIdo�NPIdN7�zIdo{Udh

Aª¬]D^T K¡Q]o{�YZ KMLOo��^X�Q]NPNPZ SWS�IdI,NPIdN7�zIdo Z[U�S�Q&GJQ]a[��QOµ;X�I'pJK�S�Z a$S�GJI7LOKJK*pMLOak�]IdKJIdo{LOa
NPIdI�S�Z KJ�&KJI#"*SVL\R S�IdoHS�GJI,�JL\S�I'QOR�Ida I�X|S�Z Q]Kk·MLOKM�^Z[U�Ida Z �]Z �Ja I�R`Q]o�o�I�q Ida I�X|S�Z Q]Kkh

A�­�D;f R�L'XdL]UWpMLOa! \L]XdLOKMX��,QYXdX�pJo{U�Z K@S�GJI�QOµ;X�IHQOR§Q]o{�YZ KMLOo��'X�Q]NPNPZ SWS�IdI�NPIdN7�zIdo�·OS�GJI
X�Q]NPNPZ SWS�IdI&N&LE�¡LOyJyzQ]Z K�S,L^NPIdN7�zIdo'QOR�S�GJI&TVU�UWQYX�Z[L\S�Z Q]K¡S�Q�¤Ma a!S�GJI  \L]XdLOKMX��
pJK�S�Z azS�GJI�X�Q]KMX�a pMUWZ Q]K&QOR�S�GJI�LOKJK*pMLOaM�]IdKJIdo{LOaMNPIdI�S�Z KJ�7KJI#"*S�R`Q]a a Q\b�Z KJ�'S�GJI��JL\S�I
QOR�S�GJI,LOyJyzQ]Z K�S�NPIdK�S�h
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ACBED�� Q]NPZ KML\S�Z Q]KMUHQOR!XdLOKM�YZ[�JL\S�I�U_R`Q]o�Ida I�X|S�Z Q]K�L]U_QOµ;X�Ido{U_QOR�S�GJI'TVU�UWQYX�Z[L\S�Z Q]K�Q]o�L]U

Q]o{�YZ KMLOo��;X�Q]NPNPZ SWS�IdI'NPIdN7�zIdo{U�LOo�I�S�QP�zI�q
A�L�D^N&L]�YI¡Z K8b�o�Z S�Z KJ� UWZ �]KJI�� �*�8¬«NPIdN7�zIdo{U;QOR�S�GJI�TVU�UWQYX�Z[L\S�Z Q]K8LOKM� L]X|q

X�Q]NPyMLOKJZ I����*��S�GJI;b�o�Z SWS�IdK�X�Q]KMUWIdK�S,QOR_S�GJI�XdLOKM�YZ[�JL\S�I¡A`b�GJZ[X{G�N&LE���zI
IdKM�YQ]o{UWI��^Q]K^S�GJI'KJQ]NPZ KML\S�Z Q]KzD|�MLOKM�

A`�zD��YIda Z  ]Ido�I�� S�Q�S�GJI�yJpJ�Ja Z[X�QOµ;X�Ido^QOR'S�GJI�TVU�UWQYX�Z[L\S�Z Q]K8L\S�a I�L]UCS�B�¹��JLE�YU
�zI�R`Q]o�I�S�GJI,�JL\S�I�¤�"YI��;R`Q]o�S�GJI'GJQ]a[�YZ KJ�PQOR$S�GJI,LOKJK*pMLOa��]IdKJIdo{LOa§NPIdI�S�Z KJ�Mh

Aª¬]D;f R$Z KMUWpYµ;X�Z IdK�S_KJQ]NPZ KML\S�Z Q]KMU�LOo�I o�I�X�IdZ  ]I��@S�Q,¤Ma a§LOa a  \L]XdLOKMX�Z I�U>Q]K&S�GJI�X�Q]NPNPZ SWq
S�IdI�q
A�L�D;S�GJI,XdLOKM�YZ[�JL\S�I�UHKJQ]NPZ KML\S�I���LOo�IVS{L(']IdK^S�Q&�zI'Ida I�X|S�I����JLOKM�
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± � ² ?�? ��/���9 � � 9�:�ln<dm^=><�4@?
ACBED�FHGJI,LOKJK*pMLOa�UWpJ�MU�X�o�Z yYS�Z Q]K�yMLE��LO�Ja I��*�;NPIdN7�zIdo{UHZ[UHS�QP�zI�S�GJI�R`Q]a a Q\b�Z KJ�&UWpJN�c

�\¹Jh ¹]¹
Aª¬]D�FHGJI7LOKJK*pMLOa$UWpJ�MU�X�o�Z yYS�Z Q]K�N&LE�^�zI7LOa S�Ido�I����*�^S�GJI,NPIdN7�zIdo{U��*��UWyzI�X�Z[LOako�I�UWQOq

a pYS�Z Q]K�L\SHS�GJI,LOKJK*pMLOa��]IdKJIdo{LOa§NPIdI�S�Z KJ�Mh
A�­�D�FHGJI�LOKJK*pMLOa�UWpJ�MU�X�o�Z yYS�Z Q]K;QOR�L7NPIdN7�zIdoHZ[UH�YpJI'LOKM�;yMLE��LO�Ja I Q]K^Q]oH�zI�R`Q]o�I S�GJI

¤Mo{UCS �JLE�;QOR�S�GJI�¤MKMLOKMX�Z[LOa��]I�LOoHQOR$S�GJI,TVU�UWQYX�Z[L\S�Z Q]Kkh

±;- �8<d?�/,?�: <�/�� 
@2 /'l
ACBED�FHGJI'¤MKMLOKMX�Z[LOa$�]I�LOo QOR>S�GJI7TVU�UWQYX�Z[L\S�Z Q]K�Z[U�S�GJI7yzIdo�Z QY���zId�]Z KJKJZ KJ�^Q]K���LOK*pMLOo��

B�Z K�Q]KJI��]I�LOo�LOKM��IdKM�YZ KJ�PQ]K��VI�X�IdN7�zIdo ­JB�S�GJI'KJI#"*S�R`Q]a a Q\b�Z KJ�@�]I�LOo�h

±@i .04'=><�:�2 9
ACBED�T KJQOS�Z[X�I N&LE�7�zI�UWIdo* ]I��@�*�7Q]onQ]K&�zIdGMLOa RkQOR§S�GJIVTVU�UWQYX�Z[L\S�Z Q]KPQ]K;LOK*�7NPIdN7�zIdo

q
A�L�D^yzIdo{UWQ]KMLOa a �§�*Q]o



B�~ ���������
	���
���
���
����
	

A`�zD^�*� UWIdKM�YZ KJ�«Z S&�*��Ida I�X|S�o�Q]KJZ[X^N&LOZ aHS�Q«GJZ[U&Q]oPGJIdo&pMUWpMLOaHQ]o&a[L]UCSWq '*KJQ\b�K
IdN&LOZ akL]�J�Yo�I�U�Ud�YQ]o

A�X�D^�*��UWIdKM�YZ KJ�¡Z S7S�GJo�Q]pJ�]G�S�GJI^yzQ�UCS@Z K L�yJo�IdyMLOZ[��IdK! ]Ida Q]yzI^L]�J�Yo�I�U�UWI���S�Q
S�GJI'NPIdN7�zIdoVL\S�GJZ[U�Q]oHGJIdo pMUWpMLOa�Q]oHa[L]UCSWq '*KJQ\b�K�L]�J�Yo�I�U�Udh

±7± � ��m�� ��9!<�4@?)476�132V1 � 2 l>9
ACBED^FHGJI_X�Q]NPNPZ SWS�IdI�N&LE��I#"YyzIda*L�NPIdN7�zIdo$R`o�Q]N�S�GJI_TVU�UWQYX�Z[L\S�Z Q]K'Z RC·\Z K'S�GJI�Q]yJZ KJZ Q]K

QOR'S�GJI«X�Q]NPNPZ SWS�IdI]·�S�GJI�NPIdN7�zIdo�Z[U;�]pJZ a SC� QOR7X�Q]KM�YpMX|S��YI�S�o�Z NPIdK�S{LOaVS�Q�S�GJI
Z K�S�Ido�I�UCS{UHQOR�S�GJI,TVU�UWQYX�Z[L\S�Z Q]Kkh

Aª¬]D^FHGJI;I#"YyJpJa[UWZ Q]K�QOR�L�NPIdN7�zIdo,pJKM�YIdo@UWpJ�Jo�pJa I¡ACBED'�YQ*I�U,KJQOS'S{L(']I;I 
§I�X|S7pJK�S�Z a
b�GJZ[X{GJI� ]Ido�QOR$S�GJI�R`Q]a a Q\b�Z KJ�PZ[U_S�GJI'a[L\S�Ido �JL\S�I]c
A�L�D;S�GJI�I#"YyJZ o{L\S�Z Q]K;QORnBd�@�JLE�YU_L\R S�Ido�S�GJI�UWIdo* *Z[X�IVQ]K&S�GJI�NPIdN7�zIdoHQOR$L,KJQOS�Z[X�I

pJKM�YIdoVUWpJ�Jo�pJa I&A�­�D|�
A`�zD^Z R>S�GJI7NPIdN7�zIdo�I#"YIdo{X�Z[UWI�U�GJZ[U o�Z �]G�SVQOR�LOyJyzI�LOa$pJKM�YIdo S�GJZ[UVo�pJa I]·MS�GJI@X�Q]KYq

X�a pMUWZ Q]K�QOR�S�GJI,UWyzI�X�Z[LOa��]IdKJIdo{LOa§NPIdI�S�Z KJ�;X�Q]K! ]IdKJI��&S�Q&GJI�LOoHS�GJI,LOyJyzI�LOaªh
A�­�D;f RkS�GJI�X�Q]NPNPZ SWS�IdI�I#"YyzIda[U_L'NPIdN7�zIdo�R`o�Q]N S�GJI�TVU�UWQYX�Z[L\S�Z Q]Kk·]S�GJI�yJpJ�Ja Z[X QOµ;X�Ido

QOR�S�GJI&TVU�UWQYX�Z[L\S�Z Q]Kk·�b�Z S�GJQ]pYS'pJKM�YpJI&�YIda[LE�]·�Z[U�S�Q�XdLOpMUWI7S�Q��zI&UWIdo* ]I���Q]K�S�GJI
NPIdN7�zIdoVL@KJQOS�Z[X�I'Z K�b�o�Z S�Z KJ�Pq
A�L�D�UCS{L\S�Z KJ�@S�GML\S�S�GJI,X�Q]NPNPZ SWS�IdI'GML]UHI#"YyzIda a I��^S�GJI'NPIdN7�zIdo��JLOKM�
A`�zD�UWyzI�X�Z R`�*Z KJ�PS�GJI'�]o�Q]pJKM�JU�R`Q]oHS�GJI'I#"YyJpJa[UWZ Q]Kk�JLOKM�
A�X�D^Z KYR`Q]o�NPZ KJ�HS�GJInNPIdN7�zIdo$QORYLHo�Z �]G�S�S�QVLOyJyzI�LOa]LO��LOZ KMUCS§S�GJInI#"YyJpJa[UWZ Q]K�pJKM�YIdo

o�pJa I'­O�Mh

± � ² m�m�2 /���/ �7/,<d?�9k= 2���m�� ��9!<�4@?
ACBED^T8NPIdN7�zIdonN&LE�@LOyJyzI�LOazLO��LOZ KMUCSnLOK&I#"YyJpJa[UWZ Q]KPpJKM�YIdo�o�pJa I ­]­��*�@�YIda Z  ]Ido�Z KJ�'Q]o

UWIdKM�YZ KJ� �*��yzQ�UCSkS�QHS�GJI�yJpJ�Ja Z[X>QOµ;X�IdokQOR*S�GJI�TVU�UWQYX�Z[L\S�Z Q]Kk·�b�Z S�GJZ K;Bd� �JLE�YUkL\R S�Ido
S�GJI UWIdo* *Z[X�I_QOR§L�KJQOS�Z[X�IHpJKM�YIdo>o�pJa I�­]­MA�­�D|·OL�o�I )�pJZ[UWZ S�Z Q]K7Z KPb�o�Z S�Z KJ���YIdN&LOKM�YZ KJ�
S�GJI7X�Q]K! ]IdKJZ KJ�PQOR>L&UWyzI�X�Z[LOak�]IdKJIdo{LOa§NPIdI�S�Z KJ�&R`Q]oHS�GJI,yJpJo�yzQ�UWI'QOR!GJI�LOo�Z KJ�@S�GJI
LOyJyzI�LOaªh

Aª¬]D #VK�o�I�X�IdZ yYS�QOR>L@o�I )�pJZ[UWZ S�Z Q]K^q
A�L�D;S�GJI�yJpJ�Ja Z[XnQOµ;X�Ido$Z[UkS�Q Z NPNPI��YZ[L\S�Ida ��KJQOS�Z R`��S�GJI_X�Q]NPNPZ SWS�IdI�QORJZ S{Uko�I�X�IdZ yYS��

LOKM�
A`�zD;S�GJIVX�Q]NPNPZ SWS�IdI�Z[U!S�Q,XdLOpMUWI�L'UWyzI�X�Z[LOaJ�]IdKJIdo{LOaYNPIdI�S�Z KJ�'QOR§NPIdN7�zIdo{U!S�Q'�zI

GJIda[�'b�Z S�GJZ KP¬YB��JLE�YU$L\R S�Ido$S�GJIH�JL\S�I�Q]K'b�GJZ[X{G'S�GJI_o�I )�pJZ[UWZ S�Z Q]K'Z[U$o�I�X�IdZ  ]I���h
A�­�D^T_SVL&UWyzI�X�Z[LOa��]IdKJIdo{LOa§NPIdI�S�Z KJ�;X�Q]K! ]IdKJI��&R`Q]oHS�GJI'yJpJo�yzQ�UWI�QOR�S�GJZ[U�o�pJa I�q

A�L�D^KJQ^�JpMUWZ KJI�U�UVQOS�GJIdoVS�GMLOK¡S�GJI )�pJI�UCS�Z Q]K¡QORnS�GJI7I#"YyJpJa[UWZ Q]K�Z[U S�Q^�zI7S�o{LOKMUCq
L]X|S�I����MLOKM�

A`�zD;S�GJI&X�Q]NPNPZ SWS�IdIPN&LE��yJa[L]X�I@�zI�R`Q]o�I7S�GJIPNPIdI�S�Z KJ���YI�S{LOZ a[U�QOR�S�GJI@�]o�Q]pJKM�JU
QOR�S�GJI'I#"YyJpJa[UWZ Q]K�LOKM�;S�GJI,X�Q]NPNPZ SWS�IdI�% U�o�I�L]UWQ]KMU�R`Q]oHS�GJI'I#"YyJpJa[UWZ Q]Kk�JLOKM�
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A�X�D;S�GJI'I#"YyzIda a I��^NPIdN7�zIdo Z[U_S�QP�zI'�]Z  ]IdK�LOK�Q]yJyzQ]oWS�pJKJZ SC�&S�QP�zI'GJI�LOo{���JLOKM�
A��MD^S�GJI¡NPIdN7�zIdo{U&yJo�I�UWIdK�S�LOo�I�S�Q  ]QOS�I��*� UWI�X�o�I�S;�MLOa a QOS;Q]K S�GJI )�pJI�UCS�Z Q]K

b�GJI�S�GJIdoHS�GJI'I#"YyJpJa[UWZ Q]K�UWGJQ]pJa[���zI'a Z R S�I���Q]o X�Q]KY¤Mo�NPI���h
A`�*D^f R�L\S S�GJI@UWyzI�X�Z[LOa$�]IdKJIdo{LOakNPIdI�S�Z KJ�^L&N&L\ CQ]o�Z SC�^QOR!S�GJI7NPIdN7�zIdo{U yJo�I�UWIdK�S  ]QOS�I

Z K�R�L
 ]Q]pJoHQOR$S�GJI'a Z R S�Z KJ�&QOR�S�GJI'I#"YyJpJa[UWZ Q]K^q
A�L�D;S�GJI'I#"YyJpJa[UWZ Q]K�Z[U_S�Q&�zI�S{L(']IdK^S�QPGML
 ]I��zIdIdK�a Z R S�I����MLOKM�
A`�zD^S�GJI,I#"YyzIda a I���NPIdN7�zIdoVZ[U IdK�S�Z S�a I���S�Q^X�Q]K�S�Z K*pJI7L]UVL&NPIdN7�zIdoVQOR!S�GJI@TVUCq

UWQYX�Z[L\S�Z Q]Kkh
Aª©]D^f R�L\S S�GJI@UWyzI�X�Z[LOa$�]IdKJIdo{LOakNPIdI�S�Z KJ�^L&N&L\ CQ]o�Z SC�^QOR!S�GJI7NPIdN7�zIdo{U yJo�I�UWIdK�S  ]QOS�I

Z K�R�L
 ]Q]pJoHQOR$S�GJI,X�Q]KY¤Mo�N&L\S�Z Q]K�QOR$S�GJI'I#"YyJpJa[UWZ Q]K�q
A�L�D;S�GJI'I#"YyJpJa[UWZ Q]K^S{L(']I�U_I 
§I�X|S��zLOKM�
A`�zD^S�GJI'I#"YyzIda a I���NPIdN7�zIdo X�I�L]UWI�U�S�Q&�zI,L@NPIdN7�zIdo QOR$S�GJI,TVU�UWQYX�Z[L\S�Z Q]Kkh

± � � <�9!m��^=!2 9
ACBED�T8�YZ[UWyJpYS�I �zI�SCb_IdIdK&L�NPIdN7�zIdonQORzS�GJIVTVU�UWQYX�Z[L\S�Z Q]KPZ K@S�GJIVXdLOyML]X�Z SC�7L]UnL�NPIdN@q

�zIdoVLOKM�;S�GJI7TVU�UWQYX�Z[L\S�Z Q]K^Z[UHS�Q&�zI,�YI�S�Ido�NPZ KJI����*�^LOo��JZ S�o{L\S�Z Q]K�Z K�L]XdX�Q]o{�JLOKMX�I
b�Z S�G�S�GJI'yJo�Q& *Z[UWZ Q]KMU_QOR$S�GJI@¶�Q]NPNPIdo{X�Z[LOakT o��JZ S�o{L\S�Z Q]K�TVX|S,B�}��]~Jh

Aª¬]D�FHGJZ[U�o�pJa I'�YQ*I�UHKJQOSVL 
§I�X|SHS�GJI'Q]yzIdo{L\S�Z Q]K�QOR�o�pJa I,­O�Mh

± � ² 132V?��¡132V?@=!9
ACBED�FHGJI���pJa I�U�QORnS�GJI&TVU�UWQYX�Z[L\S�Z Q]K�N&LE���zI&LONPIdKM�YI���Q]KJa �¡L\S'�]IdKJIdo{LOa�NPIdI�S�Z KJ��U

LOKM�^Q]KJa �^pJyzQ]K�­]¹P�JLE�YUHKJQOS�Z[X�I��zIdZ KJ�&�]Z  ]IdK^S�Q&LOa a§¤MKMLOKMX�Z[LOakNPIdN7�zIdo{Udh

± � �^2 /�� 476�²�9�9�4;: <�/�=><�4@?
ACBED�FHGJI�UWI�LOa]QOR*S�GJI_TVU�UWQYX�Z[L\S�Z Q]K�Z[U�S�Q �zI�Z K�S�GJInR`Q]o�N QORJL�o�pJ�J�zIdo�UCS{LONPyk·EZ KMU�X�o�Z �zI��

b�Z S�G�S�GJI'KMLONPI�QOR�S�GJI,TVU�UWQYX�Z[L\S�Z Q]K�IdKMX�Z o{X�a Z KJ�@S�GJI'b_Q]o{���{¸*I�LOa[�Jh
Aª¬]D�FHGJI7UWI�LOakQOR!S�GJI@TVU�UWQYX�Z[L\S�Z Q]K�Z[U KJQOS S�Q;�zI7L\µ "YI���S�Q;LOK*��Z KMUCS�o�pJNPIdK�SVI#"JX�IdyYS

�*�&S�GJI,LOpYS�GJQ]o�Z SC�;QOR$S�GJI,X�Q]NPNPZ SWS�IdI]h
A�­�D�FHGJI,L\µ "YZ KJ�PQOR$S�GJI,UWI�LOa�Z[U_S�Q&�zI,L\SWS�I�UCS�I����*�&S�GJI,UWZ �]KML\S�pJo�I�U_QOR�q

A�L�D�¬7NPIdN7�zIdo{UHQOR�S�GJI,X�Q]NPNPZ SWS�IdI]�JQ]o
A`�zD�Q]KJInNPIdN7�zIdo$QOR*S�GJI_X�Q]NPNPZ SWS�IdI�LOKM��S�GJI�yJpJ�Ja Z[XnQOµ;X�IdokQOR*S�GJI_TVU�UWQYX�Z[L\S�Z Q]K

Q]o�LOK*�;QOS�GJIdo�yzIdo{UWQ]K^S�GJI,X�Q]NPNPZ SWS�IdI'N&LE�^LOyJyzQ]Z K�SHR`Q]oHS�GML\S yJpJo�yzQ�UWI]h
A`�*D�T_SWS�I�UCS{L\S�Z Q]K�pJKM�YIdoPUWpJ�Jo�pJa I�A�­�D'Z[U@UWpYµ;X�Z IdK�S7R`Q]o@LOa a_yJpJo�yzQ�UWI�U'S�GML\S7S�GJI�UWI�LOa

bHL]U�L\µ "YI��^�*�^LOpYS�GJQ]o�Z SC�;QOR$S�GJI,X�Q]NPNPZ SWS�IdI]h
Aª©]D�FHGJI,UWI�LOa�Z[U_S�Q&o�IdN&LOZ K^Z K�S�GJI,X�pMUCS�QY�Y�^QOR$S�GJI'yJpJ�Ja Z[X�QOµ;X�Ido�h


