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N�Y[S x GMLWY[Z0N � \ f \�LWS�S x N f GQ^ f NPGQY;RJ^0IvNPGQLORlV�Y;m f S$IvN~GQ^ f iMf u x SOI i L!* f�i n/( f \�L�SWS N�^!Y�\L�Z]�U^0I e!a
G f�i � GQ^0I�G GM^ f�x N f Y y GM^ f N�GMY;R ^3IvN�GMLOR�V�Y;m f S!LWZ I7S�LWZ f I i S f IvNPG1N �sx I iMf N f NPGQLWVXIKGMY i � �.�#E T � L�N
f��sx LW�[I�S f Z;G�GQY R�Y[V�V YvZ!S d�x N f m b L��&^zYvZ!Y�� iMf u x SOI i L!*�I�GQL�YvZ � I�Z0m]LWZ I[m!m&L�GQLWY[Z e!i Y��;LOm f NFGM^ f
V f IKZ N �sx I iQf Y e GMLWVXIKS.S�LWZ f I i�f N�GMLWVXIKGMY i L y GQ^ f V Y;m f S+IvR?R x!i I�G f S d m f NMR i L � f N~GQ^ f Y �� f R�G?n

,cZ)VXIKZ d R?IvN f N \ f VXI d Z!Y[G=�;Z!Y�\ GQ^ f e!i Y e0f?i V Y;m f S n ,cG�LON7GQ^ f?iQf�y Y iQf Z f R f NQNQI iQd GMY
f NPGQLWVXIKG f GQ^ f V�Y;m f S y�i YvV�NPGJIKGMLONPGQLOR�N Y y GQ^ f m!IKG�I&n b Y e0f?iPy Y i V GQ^!L�N � \ f7iMf N�G i LORoG~Y xzi N f SW� f N
GQY�I e I i I�V f G i L�R]V�Y;m f S7\�^ f?iMf \ f R?I�Z f N�GMLWVXIKG f GQ^ f�e I i IKV f G f?i NqY y GQ^ f V Y;m f S y�i YvV
N�G�IKGMLON�GMLOR?N~Y y GM^ f m!I�GJI;n-,cZ�GQ^!L�N~GQ^ f N�LONU\ f \�LWS�S � f�f'& IKV LWZzLWZ!uhI e I i GMLOR x S�I i G�\1Y a�e I i IKV f G f�i
y IKV LWS d Y y V Y;m f SON~\�^zLORJ^�I iMf m f �3Z f mqLWZ�GQ^ f \ I?� f S f GUG i IKZ3N y Y i V m&YvVXIKL�Z.n

b ^ f?iMf L�N V x RJ^qS�LWG f�i IKG x!iQf5f'&&e SWY i LWZ!uhR f?i GJIKL�Z�Ivm;�vI�Z&G�IKu f N�Y y Y e0f?i IKGMLWZ!u LWZqGM^ f \�I?� f S f G
m&Y[VqI�LWZ � N f?f � � � :;�s� ";�s�v�s�v� �!�s� � �cn/(�I?� f S f GJN I iMf m f �0Z f m�I[N.IKZ=Y i GM^!Yvu[YvZ0I�S&Y i �!L�Y i GQ^!Y[uvYvZ3IKS
N f G7Y y �0I[N f N�\�^zLORJ^�I iMf R iQf IKG f m � d m;LWSOI�GQL�YvZ�I�Z0m�G i I�Z0N�S�IKGMLWYvZ�Y y IqN�L�Z!uvS f y�x Z0RoGQLWY[Z.n b ^!L�N
R iMf IKG f N�I �0IvNPLON�\�^!LORJ^�^0IvN e!i Y e0f?i GML f N~Y y �0Y[GQ^ NQR�IKS f IKZ0m N e I�GQLOI�S#S�Y;R?IKS�L!*�I�GQL�YvZ.n b ^ f �0IvNPLON
N f G�Z!Y�\�I�SWS�YK\lN�I e0f?i N e0f R�GQL�� f YvZ�I N�L�uvZ0I�S#\�^ f?iQf V x S�GQL a�iQf N�YvS x GQL�YvZ�I�Z0IKS d NPLONlR?IKZ � f=x N f m
f $ f R�GMLW� f S d n b ^ f \�I?� f S f G G i I�Z0N y Y i V ^0IvN@I�SONPY � f?f Z�NP^!Y�\�Z GMY N e I i NPL y�d VXIKZ d Y e0f?i IKGMY i
VXIKG i LOR f N�S f I[m&LWZzu GMY�V Y iMf�f !�RoL f Z;G�L�V e S f V f Z;GJIKGMLWY[Z0N�n ,cZ Y x!i e!i Y �!S f V � GQ^ f \�I?� f S f G
G i IKZ0N y Y i V \�L�SWSUI�SWSWY�\ x N�GQY N e0f R�L y�d GQ^ f GP\1Y e I i I�V f G f?i V Y;m f SU\�^!LORJ^�\ f \�LWS�S x N fs� IKZ0m
LWZ Ivm!m&L�GQL�YvZ�GM^ fqe!i Y e0f?i GML f N=Y y GQ^ f \�I?� f S f G G i I�Z0N y Y i V \�L�SWS1IKS�SWY�\ x N=GQY e!i Y;m x R f I y IvNPG
IKS�uvY i LWGM^!V y Y i �0Z3m&LWZ!u@GM^ f�e I i IKV f G f�i N�Y y GQ^ f V Y;m f Scn

b ^ f V�Y;m f SON.\�^!LORJ^7\ f \�L�SWS � f1x N�L�Z!ulI iMf GM^ fl�K_�`=y�i I[R�GJI�S y IKV LWS d Y y N�G�IKGQL�N�GMLOR?I�S e!i Y;R f NQN f N
\�^!L�R ^�^3IC� f � f�f Z�m f � f S�Y e0f m�LWZ � � �cn b ^ f���_�`�y�i IvRoGJIKS ezi Y;R f NMN@m&LON e SOI d N=RJ^0I i IvR�G f?i L�N�GMLOR?N
Y y VqI�Z d iQf I�S�SWY�\ e I[NQN e!i Y;R f NQN f N�n b ^ f?d ^3IC� f � f�f Z x N f m�LWZ Y;R f I�Z�N x!i�y I[R f V�Y;m f SWLWZzu
� � ��IKZ3m V Y;m f S�LWZ!u�Y y � i YK\�ZzLOIKZ V YvGQL�YvZ.n . xzi GQ^ f?i?� LWG�L�NqN�^!Y�\�Z LWZ ( Y i Z f SWS�� � � ��GQ^0I�G
GQ^ f N f7ezi Y;R f NMN f N1R?IKZ � f m f �0Z f m f & G iQf V f S d NPLWV e S d L�ZqGQ^ f \�I?� f S f GUm&YvVXIKL�Z � d IAm&LOI�uvYvZ3IKS
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R�Y��[I i LOIKZ3R f VXIKG i L & � \�LWGM^�YvZzS d GP\~Y e I i IKV f G f?i NAR�YvZ;G i YvSWS�LWZ!u�GM^ f �[I�S x!f N7Y y GQ^ f Z!YvZ a * f�i Y
f S f V f Z&G�N�n b ^ flx N f Y y GQ^ f N f V Y;m f S�N�LWZ f N�GMLWVXIKGQL�YvZ@^0I[N � f?f Z f'&;e SWY iQf m y Y i GQ^ fle!i Y �!S f V Y y
R�Y iQiQxze G f m m!I�GJI � � x G ZzYvG dsf G f'& I�V�L�Z f m y Y i V Y iMf R�YvV e S f'& N d N�G f VqN�\�^ f?iMf GQ^ f Y �� f R�G�^3IvN
x Z0m f?i u[YvZ f IqSWL�Z f I i G i IKZ3N y Y i VqI�GQL�YvZ.n ,cZ�GQ^!L�NFGM^ f N�L�N � \ f \�L�SWS f'&&e SWY iMf ^!Y�\�GQ^ f N f V Y;m f S�N
e0f?i�y Y i V x Z0m f?i GQ^ f N f V Y iQf u f Z f�i IKS$RoYvZ0m&L�GQL�YvZ0Non0( f \�L�SWS N�^zYK\ GQ^3IKG�GQ^ f V Y;m f S�N e0f?iPy Y i V
\ f SWS x Z0m f?i I@\�LOm f�i IKZ!u f Y y Z!Y[LON f S f � f SONUI�Z0m x Z3m f?i m&L%$ f�i LWZzu@Y e0f?i I�GQY i N�n
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� N�\ f m;LONQR x NQN f m f I i SWL f?i?� GM^ f��K_C` V Y;m f S�N�\�L�SWS � f�x N f m�LWZ N�L�G x I�GQL�YvZ0N7\�^ f?iMf GM^ f IvRoG x I�S
R�Y��[I i LOIKZ3R f VqI�G i L & L�N x Z!�&ZzYK\�Z�Y i \�^ f�iQf \ f RJ^!YsYsN f Z!Y[G�GMY x N f LWG?n b ^ x N~L�G�LON~Z f R f NQNMI iQd
GQY x Z3m f?i NPGJI�Z0m�^zYK\ GQ^ f V Y;m f S�N erf�i�y Y i V \�^ f Z�GM^ f V Y;m f S LON�Z!Y[G�VqI�GJRJ^ f m]GQY�GM^ f G iMx!f
R�Y��[I i LOIKZ3R f n0,cZq�U^0I e G f�i � � \ f�f'&&e SWY iMf GQ^ f�f N�GQL�VqI�GQL�YvZ e0f?i�y Y i VXIKZ0R f L�Z@GQ^ f R?IvN f Y y V�Y;m f S
V LON�VXIKG�R ^+n ( f N�^!Y�\�GM^0IKG.GM^ f~e0f?iPy Y i VqI�Z0R f LON i Y � x NPG#GMY y I�L i S d SOI i u f V�L�N�VXIKGJRJ^ f N � f GP\ f?f Z
GQ^ f V�Y;m f S=I�Z0m�GQ^ f G iQx!f�e!i Y;R f NMN]N�G�IKGMLON�GMLOR?Non ( f IKSONPY LOm f Z;GQL y�d e I i GQLOR x SOI i R�YvZ3m&LWGMLWYvZ3N
x Z0m f?i \�^zLORJ^ e0f?i�y Y i VXIKZ0R f LON N f Z0NPLWGMLW� f GQY�V Y;m f SlV LON�VXIKG�R ^+n (�^ f Z�\ f]f'& IKV LWZ f GM^ f
f NPGQLWVXIKGMLWY[Z Y y GM^ f V�Y;m f SON � LWG�L�N�N�^!Y�\�Z GQ^0I�G�GQ^ f V Y;m f S f NPGQLWVXIKGMLWY[Z e0f?i�y Y i VXNF\ f SWS LWZqGM^ f
NQI�V f N�LWG x IKGMLWY[Zq\�^ f Z e0f?iPy Y i VqI�Z0R f L�N V YsN�GlN f � f?iMf S d m f u i Ivm f m � d I V LONPVqI�GJRJ^ f m@V�Y;m f Scn
�UYvZ;� f?i N f S ds� LWG LONXN�^!Y�\�Z�GQ^3IKG�LWZ N�LWG x IKGMLWY[Z0N�\�^ f?iMf V�Y;m f S f NPGQLWVXIKGMLWY[Z�LON e YsY i?� V�Y;m f S
V LON�VXIKG�R ^�m&Y f N�Z!YvG5m f u i Ivm f GM^ f Y �� f RoG f N�GMLWVXIKGQL�YvZ e0f?i�y Y i VXIKZ0R f n

b ^ f N f R�YvZ0m R�YvZ;G i L�� x GQLWY[Z]Y y GM^!LON�GQ^ f N�L�NFL�N7I �PY[LWZ;G f N�GQL�VqI�GQL�YvZ�I�SWu[Y i L�GQ^!V \�^!LORJ^ e!i Y a
m x R f N �0YvGM^)GM^ f V�Y;m f S e I i IKV f G f?i N7I�Z0m IKZ f N�GMLWVXIKG f Y y GQ^ f Y �� f R�G�n b ^zLON�L�N e0f?i�y Y i V f m
x NPLWZ!u GQ^ f T &;e0f R�GJI�GQL�YvZ k I & L�V�L+*�IKGMLWYvZ � T k�� IKSWu[Y i LWGQ^zV]n b ^ f T k IKSWu[Y i LWGQ^zV L�N=I GP\1Y
N�G f?e LWG f?i I�GQL�� f I�SWu[Y i L�GQ^!V y Y iqf N�GQL�VqI�GQL�YvZ�Y y GM^ f V Y;m f S e I i I�V f G f?i N�n � � d&e!i Y;m x R�GXY y
GQ^ f T &&e0f R�G�IKGMLWYvZ�NPG f?e L�N@I]R xziQiQf Z&G f N�GMLWVXIKG f Y y GQ^ f Y �� f R�G y�i Y[V GQ^ f R x!iMiQf Z;G e I i I�V f?a
G f�i�f NPGQL�VqI�G f Non b ^ f Y �� f RoG f NPGQL�VqI�G f \�L�SWS R�YvZ;GQL�Z xzf GQYXLWV e!i Y�� f IKG f IvRJ^�LWG f�i IKGMLWY[Z]Y y GM^ f
IKS�uvY i LWGM^!V I[N GM^ f�e I i IKV f G f?i f NPGQLWVXIKG f N=RoYvZ;� f?i u f GMY�GQ^ f VXI & LWV x V SWL�� f SWL�^!YsY;m)�[IKS x!f Non
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,cZ�GQ^zLON GM^ f NPLON � \ f \�LWS�S f'&&e SWY iMf I y Y i V x S�IKGMLWYvZ Y y GQ^ f T k I�SWuvY i L�GQ^!V \�^zLORJ^�I�SWSWY�\lN y Y i
I e I i GQL�R x S�I i S d�f !�R�L f Z;G�LWV e S f V f Z;GJI�GQL�YvZ.n�� d f'&;e SWY[LWGQL�Z!u�GQ^ fXe!i Y erf�i GQL f N=Y y GQ^ f V�Y;m f S �
LWG � f R�Y[V f N e YsNMN�L��zS f GQY iQf m x R f GM^ f�k I & LWV L!*CIKGQL�YvZ NPG f?e)y�i YvV VXI & LWV L!*?L�Z!uqY�� f?i I � m&L a
V f Z0N�L�YvZ0I�S y�x Z3R�GQL�YvZ�GMY]�0Z0m&L�Z!u I x Z!L � x!f * f?i Y]Y y I e YvS d ZzYvV LOIKS n b ^ x N=\ f I iQf I �zS f GMY
e!iMf N f Z;G1I iQf u x SOI i L!*CIKGQL�YvZXNQRJ^ f V f \�^!LORJ^ e!i Y;m x R f N~I[N L�GJN�Y x G e!x G �rY[GQ^qGM^ f V�Y;m f S I�Z0m�GM^ f
iQf R�YvZ0NPG iMx R�G f m�Y �� f RoG � \�^zLORJ^qLON�NPGJI �zS f \�L�GQ^ iQf N e0f R�G~GMY@V�Y;m f S.V�L�N�VXIKG�R ^XIKZ0m�\�^!LORJ^�R?I�Z
� f�f !�RoL f Z;GQS d LWV e S f V f Z;G f m n
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b ^!L�N�GM^ f NPLON7LON7Y i usI�Z!L!* f m�L�Z&GMY��3� f R ^0I e G f�i N # GQ^ f VXIKLWZ �0Y;m d Y y GQ^ f GM^ f N�L�N�LON=�U^0I e G f�i N
�&� �@I�Z0m��!n��U^0I e G f?i � L�N~I@m&L�NQR x NMN�L�YvZ�Y y GQ^ f�iMf S f �[I�Z&G �0IvRJ�&u i Y x Z0mqY y LWZ;� f?i N f�ezi Y �zS f VXN �
iQf u x S�I i L+*�IKGMLWY[Z � \�I?� f S f GJN1IKZ0m�GQ^ f �K_C` V Y;m f S�N�n��U^0I e G f?i � f & I�V�L�Z f N GM^ f LONMN x!f Y y V�Y;m f S
V LON�VXIKG�R ^+n �U^0I e G f?i � eziQf N f Z&G�N~GQ^ f m f � f S�Y e V f Z;G Y y GM^ f T k I�SWuvY i L�GQ^!V IKZ0m�GQ^ f5erf�i�y Y iMa
VXIKZ0R f �0Y x Z0mzN x!e YvZ LWG � IKS�YvZ!u5\�LWGQ^ I�m&L�NQR x NQN�L�YvZ@Y y GM^ f IKS�uvY i LWGM^!V e0f?iPy Y i VqI�Z0R f n.#LWZ0I�SWS ds�
GQ^ f RoYvZ0R�S x N�L�YvZ0N~Y y GQ^zLON~\~Y i ��I iQf�e!iMf N f Z;G f m�L�Z��U^0I e G f?i � n

b ^ f m&L�NQR x NMN�L�YvZ LWZq�U^0I e G f?i � L�N�I � i L f�y0e!iMf N f Z&G�IKGQL�YvZ@Y y GQ^ f LWZ;� f?i N f ezi Y �zS f VXN�IKZ3m GM^ f
m&L'!�R x SWGQL f N f Z0R�Y x Z&G f?iQf m�\�^ f Z N�YvS��&L�Z!u GQ^ f V n � m&L�NQR x NQN�L�YvZ�Y y1b LW�;^!YvZzYK� iMf u x S�I i L!*�I�GQLWY[Z
LONlIKS�N�Y eziQf N f Z&G f m \�L�GQ^ Iqm&LONMR x NMN�LWY[Z�Y y ^!Y�\�LWG f $ f R�G�NFGM^ f=f NPGQL�VqI�GQLWY[Z.nl� f'& G � \ f � i L f�
0d
m&L�NQR x NMNFGM^ f Z f R f NMNQI iMd �0I[R �;u i Y x Z0m]Y y \�I?� f S f GJN1N�YqGM^0IKGl\ f R?IKZ e!iQf N f Z;G�GQ^ fX�K_C` V�Y;m f S �
\�^!L�R ^�LON~GM^ f SOI[N�G�GQY e LOR7Y y GM^ f R ^0I e G f�i n

�U^0I e G f?i � f'& IKV LWZ f N GM^ f V�Y;m f S~V LON�VXIKG�R ^ N�L�G x I�GQL�YvZ.n , Z GM^!LONAR ^0I e G f�i \ f�e!iMf N f Z&G
f'&;e!iQf NQN�L�YvZ0N y Y i R?I�SOR x S�IKGMLWZ!u GQ^ fAf'&;erf R�G f m f?iMi Y i�f Z3R�Y x Z;G f�iQf mq\�^ f Z GQ^ f V�Y;m f S�m;Y f N�Z!Y[G
VXIKGJRJ^�GQ^ f G iQxzf NPGJIKGMLONPGQLOR�N�Y y GQ^ f Y �� f R�G e!i Y;R f NMN�n b ^ f N f�f'&&eziQf NMN�LWY[Z0N�I iMf GQ^ f Z x N f m
GQY f'& IKV LWZ f GQ^ f N f Z0NPLWGMLW�;LWG d L�NQN xzf N \�L�GQ^ iMf N e0f R�GAGQY V�Y;m f S~V LON�VXIKG�R ^+n ( fqf &&e S�Y iMf GM^ f
N f Z0N�L�GQLW�;LWG d IvR i YsNQN@VXIKZ d S f � f SON7Y y Z!YvL�N f�e YK\ f?i I�Z0m �!S xziQi L�Z!u y�x Z0RoGQLWY[Z � IKZ3m m f G f?i V�L�Z f
GQ^3IKG�GQ^ f V Y;m f S�NqI iMf]y IKL i S d�i Y � x N�G�n ( f N e0f R�L�� R?IKS�S d�eziQf N f Z&GXGQ^!YHN f N�LWG x IKGMLWY[Z0N�\�^ f?iMf
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N f Z0N�L�GQLW�;LWG d VXI d � f I�Z]L�NQN xzf n
�U^0I e G f?i � f'& IKV LWZ f N=GQ^ f IvR�G x IKS f N�GMLWVXIKGMLWYvZ Y y GQ^ f V�Y;m f S e I i I�V f G f?i N�n ,cG � f uvLWZ3N

\�LWGM^ IKZ f'& I�V�L�Z0IKGMLWY[Z�Y y S�LW� f S�LW^!YsY;m f N�GMLWVXIKGMLWYvZ IKZ3m eziQf N f Z&G�N GM^ f Z f R f NMNQI iMd S�LW� f S�LW^!YsY;m
y�x Z0RoGQLWY[Z0N y Y i VXI & LWV x V S�LW� f S�LW^!YsY;m f NPGQLWVXIKGMLWY[Z.n]� f'& G�GM^ f T &;e0f R�GJI�GQL�YvZ k I & L�V�L+*�IKGMLWYvZ
IKS�uvY i LWGM^!V L�N e!iQf N f Z;G f m N�LWZ3R f GQ^!L�N�LON7GM^ f@e!i L�VqI iQd \�I d L�Z�\�^!LORJ^�GQ^ f I[R�G x IKS f N�GMLWVXIKGMLWYvZ
LON e0f?i�y Y i V f m n ( f \�LWS�S e!iQf N f Z;G@GQ^ f m f?i LW�[IKGMLWYvZ�Y y GQ^ f T k IKS�uvY i LWGM^!V GQ^0I�GqNPLWV e SWL�� f N
GQ^ f VXI & LWV L!*�I�GQLWY[Z�N�G f�e n , Z Ivm!m;LWGQL�YvZ�\ f \�LWS�S f'& IKV LWZ f GQ^ f GQ^ f Y iMf GQL�R?IKS �0Y x Z0m!N x!e YvZ
GQ^ f]f NPGQLWVXIKGMY iqe0f?iPy Y i VqI�Z0R f n .#LWZ0I�SWS ds� \ f m&L�NQR x NQN�^!Y�\�GQ^ f]f NPGQLWVXIKGMLWY[Z �0Y x Z3m!N iQf S�IKG f
GQY GQ^ f V Y;m f SON@V LON�VXIKG�R ^�NPLWG x IKGQL�YvZ.nE e0f RoL�� R?I�SWS d \ f y Y x Z0m�GQ^0I�G�L�Z�NPLWG x IKGQL�YvZ0N@\�^ f?iMf
V Y;m f S!V LONPVqI�GJRJ^@LON�I�R�Y[Z0R f?i Z � GQ^ f V Y;m f S e I i I�V f G f?i N R�IKZ � flf NPGQLWVXIKG f m@IvR�R x!i I�G f S ds� IKZ0m
R�Y[Z&� f?i N f S d LWZXN�LWG x IKGMLWY[Z0N�\�^ f?iQf GQ^ f V�Y;m f S e I i I�V f G f?i N R�IKZ!Z!Y[G � f5f N�GMLWVXIKG f m=\ f S�S � V�Y;m f S
V LON�VXIKG�R ^XLON~Y y SWLWGMGQS f R�Y[Z0R f?i Z.n

�.IvNPGQS d �U^3I e G f?i � \�LWS�S!m&L�NQR x NQN#GM^ f R�YvZ3R�S x NPLWY[Z0N#Y y GQ^!L�N#GQ^ f N�L�N�IKZ0m N�Y[V f�e YHNQN�L �!S f L�m f I[N
y Y i R�Y[Z&GMLWZ x IKGMLWYvZXY y GM^ f \~Y i � n
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( f I iMf LWZ;� f N�GMLWuHIKGQL�Z!u�GQ^ f u f Z f?i I�S S�LWZ f I i LWZ;� f?i N f�e!i Y �!S f V \�LWGM^�N�GMY;R ^3IvN�GMLOR�V Y;m f S�N \�^!L�R ^
m f NMR i L � f �0YvGM^�GQ^ f Y �� f R�G IKZ0m�GM^ f I[m!m&LWGMLW� f Z!YvL�N f n ,cZqGQ^!L�N~RJ^0I e G f?i \ f \�LWSWS � i L f�
3d@f'& I�V a
LWZ f R�YvZ;GQL�Z x Y x N7SWL�Z f I i LWZ;� f?i N f=e!i Y �!S f VqN�I�Z0m�I�m&LONMR iQf GQL!*CIKGQL�YvZ�G f R ^zZ!L �sx!f y Y i R iQf I�GQL�Z!u I
m&L�NQR iMf G f�e!i Y �!S f V � GM^ f N�YvS x GQL�YvZqY y \�^!L�R ^ \�LWS�S0I eze!i Y & LWVXIKG f GQ^ f R�Y[Z&GMLWZ x Y x N NPYvS x GQL�YvZ.n0( f
\�LWS�S�GQ^ f Z f & I�V�L�Z f m&L"!�R x S�GQL f N7IvNMN�Y;R�L�IKG f m)\�LWGM^�NPYvS��&L�Z!u�GQ^ f m&LONMR iQf G f@e!i Y �!S f V � d�x N�LWZzu
GQ^ f N�L�Z!u x S�I i �[IKS x!f m f R�YvV e YsN�L�GQL�YvZ�Y y GM^ f VqI�G i L & n � y G f�i f & I�V�L�Z!LWZ!uAGQ^ f N f m&L'!�R x SWGML f N#\ f
\�LWS�S N�^!Y�\�^!Y�\ N f � f?i I�S RoSOIvNMN�L�R?IKS iQf u x S�I i L+*�IKGMLWY[ZqG f RJ^!Z!L � xzf N�R?I�Z � f7x N f m�GQYAYK� f�i R�Y[V f GM^ f
m&L'!�R x SWGQL f N�n ( f \�L�SWS IKSONPY N�^!Y�\ GQ^0I�G�GM^ f Y e GQL�VqI�S iQf u x S�I i L+* f?i�y Y i SWL�Z f I i S f IvN�G N � x I iQf N
f NPGQLWVXIKGMLWY[Z � �.�#E;T � LON�GQY x N f GQ^ f R�Y��[I i LOI�Z0R f VXIKG i L & Y y GM^ fqe!i Y;R f NMN�I[N@I]V�Y;m f S~G f�i V
LWZ�GM^ f �.�#E;T�R�YHN�G y�x Z3R�GQL�YvZ.n%.!Y i IqV�Y iQf R�Y[V e S f G f m&LONMR x NMN�LWY[Z�Y y LWZ;� f?i N f ezi Y �zS f VXN � \ f
m&L iQf R�G1GQ^ f�iMf Ivm f�i GQY � =s� �;� % � n

� Z0R f \ f ^0I?� fAf N�G�I �!S�LON�^ f m GM^ f=x N f�y�x S�Z f NQNlY y IKZ I[R?R x!i IKG f V�Y;m f S y Y i GQ^ f R�Y��vI i L�IKZ0R f
VXIKG i L & L�Z f NPGQL�VqI�GQLWZzu GM^ f Y �� f R�G � \ f \�LWSWS f'& I�V�L�Z f I=R�S�IvNQN�Y y N�GJI�GQL�N�GQL�R?IKS0V Y;m f S�Nj\�^zLORJ^�L�N
m f �3Z f m@LWZ@GQ^ f \ IC� f S f G m&YvVXIKL�ZqI�Z0m�^0I[N � f?f Z NP^!Y�\�ZqGQY � f7x N f�y�x S!L�Z f N�GQL�VqI�GQL�YvZ@Y y VqI�Z d
e!i Y;R f NQN f N�n b ^ f m&LONMR x NMN�LWY[Z�^ f?iQf \�LWS�S0uvLW� f I � i L f�y LWZ;G i Y;m x R�GQL�YvZqGMY=GM^ f \�I?� f S f G�G i IKZ3N y Y i V
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IKZ3m�\�L�SWS y Y;R x N~Y[Z�GQ^ f IvN e0f R�GJN~\�^zLORJ^�VXIK� f \ I?� f S f G�N x N f�y�x S y Y i GQ^ f �0I[N�L�N~Y y GQ^ f V Y;m f S�N�n
b ^ f V Y;m f S�NFGM^ f VXN f S�� f N�I iMfq�K_C` G d;e0f y�i IvR�G�IKS$V�Y;m f SON�n � N�V f Z;GQL�YvZ f m GQ^ f?d I iQf m f �0Z f m
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� ��� � �"! # ���"! � 
%$��'&�! 
 ��! ( 
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b ^ f u f Z f?i I�S y Y i V Y y GM^ f7y Y i \�I i m e!i Y �!S f VXN~Y y LWZ;G f?iMf N�G1LWZ�GQ^!L�N~GQ^ f N�LON~L�N

` �.- � �0/�1243 �5-76�8 ��9 �.8 �;: 8<6>=�?0-@? : 	 � � n � �

� f?iMf \ f I iMf uvL�� f Z�I y�x Z0R�GQL�YvZ 9 �.8 � IKZ3m�IvN�� f m]GQY��0Z3m]GQ^ f NPYvS x GQLWY[Z ` �5- � n7T & IKV e S f NlY y
R�Y[V�V YvZ y Y i \ I i m e!i Y �!S f VXN=I iQf f �[IKS x IKGMLWZ!u I]�sYvSWG�IKu f m xzf GQY I]RJ^0I i u f m&L�N�G i L�� x GQL�YvZ � I
� f S�m]m xzf GQY�I i Ivm&L�IKGMLWZ!u�NPY x!i R fs� I�Z0m�I �0S�G f?iliQf N e YvZ0N f m x!f GMY�IKZ�L�Z e!x G�n b ^ f NPYvS x GQLWY[Z0N
GQY GM^ f N f�ezi Y �zS f VXNqR?I�Z � f IvR�R�YvV e SWL�N�^ f m � d N�Y[SW�;LWZ!u GQ^ f L�Z&G f u i IKS�I�Z0IKS d GMLOR?I�SWS d Y i � d
Z x V f�i Y x N Z x V f?i L�R?IKS�G f R ^zZ!L �sx!f N=GMY�I e!e!i Y & LWVXIKG f GQ^ f LWZ;G f u i I�GQL�YvZ � N x RJ^�IvNXtFL f V�VXIKZ
N x V�VXIKGMLWYvZ+n�� x V f�i LOR�IKS.G f R ^!ZzL �sx!f N \1Y x S�m � f Z f R f NQNMI iQd L y Y x!i m!I�GJI�\ f?iQf R�YvV e YsN f m]Y y
m&L�NQR iMf G f �[IKS x!f N � GM^0IKG1LONBA 9 �.8C ��D \�^ f?iQf 8C I iQf I=R�Y[SWS f R�GQL�YvZ@Y y.e YvL�Z&G�N LWZ GQ^ f L�Z&G f?i �[IKS y�i YvV
E GQYGF � Y i L y GQ^ f LWZ;G f u i IKS;\�I[N#Z!Y[GUN�Y[SW�[I �!S f LWZhR�SWYHN f m y Y i V m x!f GMY f LWGQ^ f?i GQ^ f � f�i Z f S 3 �.-H6�8 �Y i GQY@GM^ f7y Y i V Y yI9 �58 � n

k Y iMf m&L"!�R x S�G�GQY NPYvS�� f L�NjGM^ f L�Z&� f?i N f�e!i Y �!S f V n � f?iMf \ f I iMf uvL�� f Z GQ^ f m!IKG�I@IvN ` �.- ���
IKZ3m]\ f \�L�N�^ GQY f NPGQL�VqI�G fJ9 �58 � n � Z0IKS�YvuvY x N e!i Y �!S f VXNFGMYqGQ^!YHN f u[LW� f Z I �0Y�� f I iMf NPYvSW�;LWZzu
y Y i GM^ f RJ^0I i u f m&L�N�G i L�� x GQLWY[Z@uvL�� f Z@V f IvN xziQf V f Z;GJN#Y y GQ^ f �sY[SWGJI�u fs� GM^ f N�Y x!i R f m&L�N�G i L�� x GQLWY[Z
uvL�� f Z�I � f S�m � Y i GM^ f�f'& R�LWG�IKGQL�YvZ�Y y I]�0SWG f?i uvL�� f Z I iQf N e Y[Z0N f n b ^!LON ezi Y �zS f V VXI d � f
R�Y[V e S�LOR?I�G f m � d GQ^ f u f YvV f G iMd Y y GQ^ fqe!i Y �!S f V � Y i � d GM^ f N e I i NPLWG d Y y NQI�V e S f N=Y y GM^ f
m!I�GJI y�x Z0R�GQL�YvZ.n ( f \�LWS�SUN f�f GM^0IKG�\�^ f Z \ f ^0I?� f IX�3Z!LWG f Z x V � f?i Y y NQIKV e S f N7\ f V x NPG
R�Y[Z0N�G i IKL�Z�Y x!i N�Y[S x GMLWY[Z�GQY IKGqV YsNPG�GM^0IKGqVXIKZ d m f u iQf�f N Y y7y�iQf�f m&YvV n b ^ x N L�G�\�L�SWS � f
Z f R f NQNMI iQd GQY NPYvS�� f�y Y i I@m&L�NQR iMf G fliQf�e!iQf N f Z;GJIKGMLWY[ZqY y GQ^ f Y �� f R�G �&f L�GQ^ f�i I@NMIKV e S f m�Y �� f R�G
Y i I e!i Y � f R�GMLWYvZ�Y y GM^ f Y �� f R�G xze Y[Z�I=�0Z!L�G f Z x V � f�i Y y �0IvNPLON y�x Z0R�GMLWYvZ3N�n
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b.f R ^zZ!L �sx!f N y Y i m&L�NQR iMf GQL+*?LWZzu�I R�YvZ;GQL�Z x Y x N e!i Y �!S f V ^0I?� f � f?f Z�m f � f SWY e0f m LWZ�Y i m f�i GMY
N�L�V e SWL y�d R?IKS�R x SOI�GQL�YvZ�IKZ0m�I�SWS�YK\ y Y i Z x V f?i L�R?IKS N�YvS x GQL�YvZ0N \�^!LORJ^�R?I�Z � f]e0f?iPy Y i V f m�Y[Z
I�R�Y[V e!x G f?i n � Z LWV e Y i G�IKZ;G@Ivm;�vI�Z&G�IKu f Y y GQ^ f m&LONMR iQf GML!* f m e!i Y �!S f V LON�GQ^0I�G@Z x V f?i LOR?I�S
N�Y[S x GMLWY[Z0N�I iQf Y y G f Z e YHNQN�L �!S f LWZ NPLWG x IKGMLWYvZ3N�\�^ f?iQf GM^ f LWZ;G f u i I�S f��sx I�GQLWY[Z�LON�ZzYvGAN�Y[SW�[I �!S f
LWZ�R�SWYHN f m y Y i V n�. x!i GM^ f?i?� N�L�Z0R f GQ^ f V f I[N x!iMf V f Z&G1Y y GQ^ f m!IKG�I L�ZqV YsN�G e!i Y �!S f VqN~L�N~m&Y[Z f
m&L�NQR iMf G f S ds� � d NQIKV e S�LWZ!u f L�GQ^ f?i LWZ GQLWV f Y i N e IvR f Y i �0YvGM^ � IAR�YvZ;GQL�Z x Y x N iMf?e!iMf N f Z;GJI�GQL�YvZ Y y
` �5- � L�N~Z!YvG5I?�vI�LWS�I �!S f f & R f�e G � d I e!e!i Y & L�VqI�G f V f GQ^!Y;m!Non b ^ f I e!e!i Y & L�VqI�GQLWY[Z]G f R ^zZ!L �sx!f
\�^!L�R ^�\ f \�LWSWS f'&;e SWY iQf ^ f?iMf L�N~GQ^ fAk Y[V f Z;G k]f GQ^!Y;m � k�k�� � � �;�.� % �cn

, y \ f \�LON�^@GMY�m&L�NQR iMf GQL+* f GQ^ f LWZ;G f u i IKS f��sx IKGMLWY[Z=LWZ � � n � ��� \ f V x N�G.� i NPG#Y �0N f?i � f GM^0IKG�\ f
\�LWS�SsZ!Y7S�YvZ!u f?i � f \~Y i �&L�Z!u7\�L�GQ^@RoYvZ;GQLWZ x Y x N 9 �5- � I�Z0m ` �5- ��� I�Z0m=V x NPG#L�Z@N�Y[V f \�I d R iQf IKG f
m&L�NQR iMf G f iQf?eziQf N f Z&G�IKGMLWYvZ3N�Y y GQ^ f N f n ( f \�LWSWS$� i NPG R iQf I�G f I]m&L�NQR iMf G fG9 �.- � � d�f'&;e I�Z0m&LWZzu
LWG�IvN7GQ^ f N x V Y y IX�3Z!LWG f=y IKV LWS d Y y �3IvN�L�N y�x Z0R�GMLWYvZ3N,A,+ C �.- ��D \�LWGM^ R�Y f !�R�L f Z&G�N 9 C n b ^!L�N
y Y i VqN�I�Z�I e!e!i Y & LWVXIKGMLWYvZ�Y yI9 �.- � \�LWGM^�GQ^ f�iQf SOIKGMLWY[Z
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\�LWGM^ f�� x IKSWL�G d Y[Z!S d L y GQ^ f �0I[N�L�N y�x Z3R�GQL�YvZ0NlN e I�Z]GM^ f N e I[R f Y y 9 �.- � n
b ^ f N f G@Y y �0I[N�LON y�x Z0RoGQLWY[Z0N@R?I�Z G�IK� f VXIKZ d)y Y i VqNon b ^ f?iQf I iQf GP\~Y�VXI��PY i R�S�IvNMN f N �

N x � a m;YvVXIKLWZ �0IvN f N=I�Z0m f Z&GML iQf�a m&Y[VqI�LWZ �0I[N f N � � � �cn�E x � a m&Y[VqI�LWZ �0IvN f N=I iQf GQ^!YHN f \�^!L�R ^
I iMf Z!YvZ a * f�i YqY�� f?i Y[Z!S d I�N�VXIKS�S�N f R�GMLWYvZ Y y GQ^ f LWZ;G f?i �vI�S#Y y L�Z&G f?iQf NPG?n5T & IKV e S f NFY y GQ^ f N f
I iMf GQ^ f N f G�Y y.iQf R�GJI�Z!u x S�I i�ezx SON f N � G i LOI�Z!u x S�I i#y�x Z0R�GQL�YvZ0N � IKZ0m@G iMx Z0R?I�G f m@NPLWZ x N�Y[LOm!Non b ^ f N f
�0I[N f N7R�IKZ�I�SW\ I d N � f=x N f m�\�LWGQ^zY x G ezi LWY i �;Z!Y�\�S f m&u f Y y 9 �.- � nlT�Z;GQL iMf m&YvVXIKL�Z y�x Z0R�GMLWYvZ3N
R�Y�� f?i GM^ f \�^!Y[S f N f uvV f Z;GAIvN GM^ f Z0I�V f LWV e S�L f Non b ^ f .!Y x!i L f?i E f?i L f N � GM^ f V YvV f Z&G�N7Y y
GQ^ f Y �� f R�G � Y i I N f G7Y y Y i GM^!Yvu[YvZ0I�S e YvS d Z!Y[V�L�IKS�N7I iMf@f'& I�V e S f N�Y y f Z&GML iMf m;YvVXIKLWZ �0I[N f Non
b Y e!i Y e0f?i S d]f V e SWY d GM^ f N f �0I[N f N � N�Y[V f �;Z!Y�\�S f m;u f Y y 9 �.- � VXI d � f Z f R f NMNQI iMd n .!Y i GM^ f
.!Y x!i L f?i E f?i L f N~L�G~VXI dXiQf��sx L iMf I�Z x Z3IvR?R f�e GJI �!S d SOI i u f Z x V � f?i Y y G f�i VXN~LWZqY i m f?i GMY �3Z0m
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e!i IvR�GMLOR?I�Scn b ^ f R ^zYvLOR f Y y �0IvNPLON y�x Z0RoGQLWY[Z0N L�N L�V e Y i GJI�Z&G1LWZ�m f NQR i L��!L�Z!u 9 �.- � I[N�R�YvV e S f G f S d
IvN e YsNMN�L��zS fs� � x GlLWG�R�IKZ IKS�N�Y S f I[m�GMY N�L�V e S f?i RoYvV e!x GJI�GQL�YvZ�Y y GQ^ f L�Z&G f u i IKS.I[NF\ f \�LWSWS N f?f
N�^zY i GMS d � � � � n

� NQN x V LWZ!uqGM^0IKG�GM^ f �3IvN�L�N�R?IKZ m f NQR i L�� f,9 �.- � I[R?R x!i IKG f S ds� \ f \�LWS�S�m&L�N e0f Z0N f \�L�GQ^�GM^ f
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` �5- � � / 12 3 �5-76�8 �
-.C / � 9 C + C �58 �;: 8 	 � � n � �

T & RJ^0I�Z!uvL�Z!u�GM^ f N x V VXIKGQL�YvZ IKZ3m LWZ;G f u i I�S u[LW� f N
` �5- � � -.C / � 9 C / 12 3 �.-H6�8 � + C �58 �;: 8 	 � � n � �
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A ��� �.- ��D IvN�\�IvNAm&YvZ f \�L�GQ^ 9 �.8 � n ,cZ GQ^!L�N R�IvN f A ��� �5- ��D I iMf GQ^ f \ f LWuv^;GQL�Z!u y�x Z3R�GQL�YvZ0Non
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, y \ f Z!Y�\�RoYvZ0NPLOm f?i GM^ f � f R�GQY i N e IvR f NUIvNQNPY;R�LOI�G f m \�LWGQ^XGQ^ f SOI i u f Z!Y[LON f IKV e S�L�� R?I�GQL�YvZ �
\ f N f?f GQ^3IKG@GQ^ f?d I iMf IvNQNPY;R�LOI�G f m \�LWGM^ GM^ f NPVqI�SWSlN�L�Z!u x SOI i �[I�S x!f N=L�Z 3 n b ^ x N=\ f I iMf
x Z!S�LW� f S d GQYX^0I?� f V x RJ^]Y �� f R�GlLWZ y Y i VXIKGQL�YvZ�L�Z]GQ^ f N f N e IvR f N�LWZ Y x!i m!I�GJIqNPLWZ0R f L�G�\1Y x S�m
� f I�GQG f Z x IKG f m=LWZ@GQ^ f~y Y i \ I i m e!i Y �!S f V n0, y \ f R�Y[Z0N�L�m f?i I7SWY�\ e I[NQNj�3SWG f�i#e!i Y �!S f V � \ f N f?f
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GQ^3IKG7GM^ f N�VXIKS�S�NPLWZ!u x SOI i �[IKS xzf N�\~Y x SOm � f I[NQN�Y;RoLOIKG f m�\�LWGQ^�GM^ f ^zLWuv^ y�iMf��sx!f Z0R d NPLWZ!u x SOI i
� f R�GMY i N�n b ^ x N~L�ZqGQ^ fly Y i \ I i m NPYvS x GQL�YvZ I=SWY�\ e I[NQN~Y i � i YsI[m �0I�Z0m Y �� f R�G~\1Y x S�m e!i Y;m x R f
m!I�GJIq\�^!LORJ^]L�N e!i LWVXI i L�S d S�Y�\ e IvNQNon � Z!S d LWZ�GQ^ f R?I[N f Y y I�^!L�uv^ e I[NQN7Y �� f RoG�\1Y x S�m]GQ^!L�N
Z!Y[G � f GQ^ f R?IvN f n , y \ f I[m!m]Z!Y[LON f GMYqY xzi S�YK\ e I[NQN7mzIKGJI � GQ^ f Z]\ f \�LWS�S#^3IC� f � i YsI[m �0IKZ3m
m!I�GJI&n (�^ f Z�\ f ezi Y;m x R f GQ^ f NPYvS x GQL�YvZ x N�L�Z!u GQ^ f�e N f?x m&Y[LWZ;� f?i N f GQ^ f ^!L�uv^ y�iQfC� x!f Z0R�L f NjL�Z
GQ^ f Z!Y[LON f \�L�SWS � f I�V e S�L�� f m�R iQf I�GQL�Z!u I]N�Y[S x GMLWY[Z)\�^!L�R ^ LON e!i LWVXI i LWS d R�YvV e YsN f m�Y y ^!LWu[^
y�iQfC� x!f Z0R d ZzYvLON f n b ^zLONUN�Y[S x GMLWYvZ \�LWS�S!Y �;�;LWY x N�S d � f \~Y i GQ^zS f NMN I�Z0m@\ f V x N�G�GM^ f?iMf�y Y iMf N f?f �
V f GQ^!Y;mzN�GMY N x!e!eziQf NMN�GM^!LON � f ^0I?�&L�Y i Y y GQ^ f@e N f?x m&Y[LWZ;� f?i N f n b LW�;^!YvZ!Y�� iQf u x SOI i L!*CIKGQL�YvZ�L�N
YvZ f N x R ^ V f GQ^!Y;m IKZ3m�\�LWS�S � f GM^ f V f GQ^!Y;m�Y y RJ^!YvL�R f L�Z�GM^!LON�GM^ f N�L�NUN�LWZ3R f LWG�\�L�SWS � f N�^!Y�\�Z
GQY � f�f�� x LW�[IKS f Z&G1GQY@GM^ f � LWZ f I i � f IvN�G�E �sx I iMf N�TUN�GMLWVXIKGQY i � �.�#E;T � n
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b LW�;^!Y[Z!Y�� iQf u x SOI i L!*CIKGQL�YvZ � � � x N f N I R�YsNPG y�x Z0R�GMLWYvZ \�^!L�R ^ �0I�SOI�Z0R f N7� m f S�LWG d GQY�GQ^ f m!I�GJI
\�LWGM^ N�YvV f Z!Y i V�GQ^0I�G�LWV e YHN f NlIKZ % ��������� �0R�YvZ3N�G i IKL�Z&G x!e Y[Z]GQ^ f NPYvS x GQL�YvZ�N x RJ^]I[N�NPVqI�SWS
GQY[GJI�S f Z f?i u d Y i N�V YsYvGM^!Z f NMN�n b ^ f RoYvZ0NPG i I�LWZ;G�I�SON�YXN f�i � f NUGQY f S�LWV LWZ0I�G f GQ^ f L�Z0N�G�I �!L�SWL�G d L�Z
GQ^ f N�Y[S x GMLWYvZ � d S�Y�\ f?i LWZ!uAGQ^ f RoYvZ0m&L�GQL�YvZqZ x V � f?i Y y GM^ f Y erf�i IKGMY i n b ^ f R�YHN�G y�x Z0R�GMLWYvZ y Y i
GQ^zLON f NPGQLWVXIKGMLWY[Z]R�IKZ � f \ i L�GQG f Z�IvN

�9 � I i u1V�L�Z
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� � 3 9 � ` � � ��� � ��� 9 � � � � � n � � �

� f?iMf \ f ^0I?� f GQ^ f S f I[N�G N �sx I iQf N f NPGQL�VqI�GQY i \�L�GQ^ I�RoYsN�G@G f?i V Ivmzm f m�\�^!LORJ^�\�L�SWS�N f?i � f
IvNlGQ^ fAiQf u x SOI i L!* f?i n b ^ f R�YHN�GlG f?i V�^0IvN�GP\1Y y IvR�GMY i N � I iQf u x SOI i L+*�IKGMLWYvZ�VXIKG i L & � � � \�^!L�R ^
LWV e YsN f N7I R�YvZ0NPG i IKLWZ;G x!e Y[Z��9.� IKZ0m]GM^ f=iMf u x SOI i L!*�I�GQL�YvZ y I[R�GQY i?��� � \�^!LORJ^�m f G f?i V�L�Z f N~GM^ f
S f � f S0Y y LWZ 
0xzf Z0R f GQ^ f GP\~Y@G f?i VXN ^3IC� f5x!e YvZ]GM^ f V LWZ!L�V�L+*�IKGMLWY[Z.n �7N x IKS+R ^zYvLOR f N y Y i � I iMf
GQ^ f L�m f Z;GQL�G d VqI�G i L & � \�^!LORJ^ R�Y[Z0N�G i IKL�Z0N@GQYvG�IKS f Z f?i u ds� Y i I m f?i LW�[IKGMLW� f Y e0f?i I�GQY i?� \�^!L�R ^
LWV e YsN f N�NPV�YsY[GQ^!Z f NQNon �UYvV �zLWZ!L�Z!u�GQ^ f GP\~Y G f?i VqN@I�Z0m�NPYvSW�;LWZzu)GM^ f Z!Y i VXIKS f��sx IKGMLWYvZ3N
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( f R?I�Z�Z!Y�\ N f?f GQ^ f f $ f R�G�Y yliMf u x SOI i L!*�I�GQL�YvZ YvZ GQ^ f R�YvZ3m&LWGMLWYvZ Z x V � f?i � d�f'& IKV LWZzLWZ!u
GQ^ f N�L�Z!u x SOI i �[IKS x!f N�Y y GM^ f=f NPGQL�VqI�GQLWY[Z�VqI�G i L & � n�( f \�L�SWS x N f I iQf u x SOI i L+*�IKGMLWYvZ VqI�G i L &
� ��� I�Z0m GM^ f=ezi Y e0f?i GQL f NFY y GQ^ f E ��w GQ^0I�G  #  ��� � � � # ��� �  ��� �  #O� � ��� � � # n
, y \ f�f'&&e IKZ0m 3 \�L�GQ^�GQ^ f E ��w u[LW� f ZXLWZ�GQ^ f�e!iMf �;LWY x N�N f R�GMLWY[Z � \ f Y �!GJI�LWZ

� � � � "  #  �" � # ��� � � � ��� � "  # � � n � � �
� � � " � � # ��� � � � # � ��� � "  # � � n � : �
� � � " � ��� � � � ��� � # � "  # � � n � " �
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b ^ x N�GQ^ f E ��w Y y GM^ f VXIKG i L & � � LON�Z!Y�\LWZ GQ^ f NQI�V f=y Y i V IvN�GM^0IKG5Y y 3 � �0f'& R f?e GlGQ^0I�G
GQ^ f NPLWZ!u x SOI i �[I�S x!f N~Y y � I iMf u[LW� f Z � d

��� � � �
� �� � � � 6 � � n � � �

\�^ f?iMf IvN.GQ^ f NPLWZ!u x SOI i �[IKS xzf N Y y 3 � \ f?iQf uvLW� f Z � d �	�
 n0,cG$R?I�Z�Z!Y�\ � f N f?f Z�GQ^3IKG$L y I�NPLWZ!u x SOI i
�[IKS x!f \ IvN�SOI i u f LWZ�GQ^ f VqI�G i L & 3 � GQ^ f Z]LWZ �0YvGQ^ GQ^ fAe N f�x m&YvL�Z&� f�i N f I�Z0m GM^ f=iMf u x S�I i L!* f m
LWZ;� f?i N f GM^ f R�Y iMiQf N e Y[Z0m&L�Z!u�N�LWZzu x S�I i �[IKS xzf \�L�SWS � f N�VXIKSWS n � x GqL y GM^ f N�L�Z!u x S�I i �[IKS x!f
\�I[N � f?iMd N�VXIKSWS � LWZ GQ^ f e N f�x m&YvL�Z&� f�i N f L�G7\~Y x SOm ^0I?� f � f�f Z)� f�iQd S�I i u fs� \�^ f?iMf IvN7L�Z)GM^ f
iQf u x S�I i L+* f mqLWZ;� f?i N f GQ^ fAiQf u x SOI i L+*�IKGMLWYvZ e I i IKV f G f�i \�L�SWS R�YvZ0NPG i IKLWZ�L�G?n ,cZ]GM^ f=iMf u x S�I i L!* f m
LWZ;� f?i N f GM^ f SOI i u f N�G e YsNMN�L��zS f N�LWZzu x S�I i �[IKS xzf Y;R?R x!i N�\�^ f Z � � � � IKZ0m�GQ^ f?iQf�y Y iQf GM^ f
N�L�Z!u x SOI i �[IKS x!f N~\�LWS�S � f �0Y x Z0m f m � d
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� GQ^ f�i R?I[N f N Y y GM^ f]iMf u x SOI i L!*�I�GQL�YvZ�VXIKG i L & e!i Y;m x R f NPLWV LWSOI i@iQf N x SWG�N � � x GXGQ^ f NPLWZ!u x SOI i
� f R�GMY i N e IvR f N  �IKZ0m � I iMf Z!Y[G�LOm f Z&GMLOR?I�S � f GP\ f�f Z �0Y[GQ^�GQ^ fle N f?x m&Y[LWZ;� f?i N f IKZ0m iQf u x S�I iQa
L!* f m�LWZ;� f?i N f IKZ0m R�YvZ0N f��sx!f Z;GQS d m;Y�Z!Y[G�S f I[mqGQY N�L�V e S f7f'&;e!iMf NQNPLWYvZ3N�n b ^ f?d \�LWS�S � ^!Y�\ f � f?i��
e!i Y;m x R f I iQf u x SOI i L!*CIKGQL�YvZ e!i YK�;LOm f mqGQ^0I�G 3 IKZ0m � m&Y Z!Y[G�^0I?� f I R�Y[V�V YvZ�Z x SWS+N e I[R f n

b ^ f?iMf I iQf m&L'!�R x SWGQL f N \�L�GQ^ LWV e S f V f Z&GMLWZ!u�GQ^zLON=G f R ^!ZzL �sx!f n .#L i N�G � I iMf u x S�I i L!*�I�GQLWY[Z
VXIKG i L & V x NPG � f RJ^!YsN f Z�\�^!L�R ^�\�L�SWS1Ivm fC� x I�G f S d ^0I�Z0m&S f GQ^ f R�Y[Z0m&LWGMLWY[Z)Y y GQ^ f e!i Y �!S f V]n
E f RoYvZ0m � GQ^ f S f � f S.Y y1iMf u x S�I i L!*�I�GQLWY[Z�V x N�G � f N f G�NPY]I[N�GQY I e!e S d GQ^ f@ezi Y e0f?i IKV Y x Z;G�Y y
iQf u x S�I i L+*�IKGMLWY[Z�GQY N�G�I �!L�SWL!* f GQ^ f@f N�GMLWVXIKGQL�YvZ�\�L�GQ^!Y x G�YK� f�iQa�iQf u x SOI i L!*�LWZ!uXIKZ0m e!i Y;m x R�L�Z!u I
G i LW�;LOI�S f NPGQLWVXIKGMLWY[Z.n

b ^ f=iMf u x SOI i L!*�I�GQL�YvZ�VqI�G i L & V x NPG � f RJ^!YsN f Z N�YXIvN�GQYXR�YvZ0NPG i IKLWZ GQ^!YHN f IvN e0f RoGJN�Y y GM^ f
f NPGQLWVXIKGMLWY[Z�\�^!L�R ^�I iQf5x Z&\ IKZ;G f m IKZ3m ezi LWVXI i LWS d m x!f GQY=GM^ f7f $ f RoGJN�Y y GM^ f ^!L�uv^�R�Y[Z0m&L�GQLWY[Z
Z x V � f?i n � R�YvV V YvZ RJ^!YvL�R f L�N�GMY x N f GM^ f LOm f Z&GMLWG d VXIKG i L & � \�^!L�R ^�\�L�SWS I e!e S d IKZ f��sx IKS
IKV Y x Z&G1Y y R�YvZ0NPG i IKLWZ;G�I[R i YHNQN�I�SWS N�L�Z!u x S�I i �[IKS x!f Non b ^!LONU\�LWSWS0S�YK\ f?i GQ^ f R�YvZ0m;LWGQL�YvZqZ x V � f?i
f $ f R�GMLW� f S ds� � x G�\�LWS�S7I�SON�Y�N x!e!e!iMf NQN�IvN e0f R�GJNqY y GQ^ f N�LWu[Z0IKS�\�^!L�R ^ N�^!Y x SOm m f NPL i I �!S d � f
IKS�SWY�\ f m n � Z!Y[GQ^ f�i RJ^!YvL�R f L�N@I�m&LONMR iQf G f m f?i L��[IKGQL�� f Y e0f?i I�GQY i n b ^!L�N \�L�SWS�I�SONPY�SWY�\ f?i GM^ f
R�Y[Z0m&LWGMLWY[Z Z x V � f?i \�^!L�S f7e0f Z3IKSWL+*?LWZzu IKusI�LWZ0NPG�^zLWuv^ y�iMf�� xzf Z0R�L f N L�Z GM^ f N�Y[S x GMLWYvZ+n

� ��� � �"! ��� 	���+ � ) # � � ! � 
�� � 	 � + � 	���


,cZ@GQ^!L�N GM^ f NPLON#\ f I iMf R�YvZ3R f?i Z f m=\�LWGM^=GQ^ f�f N�GMLWVXIKGQL�YvZAY y I�Z@Y �� f RoG#\�^!L�R ^hR?IKZ � f V�Y;m f S f m
IvN I��7I x NQNPLOI�Z i IKZ3m&YvV e!i Y;R f NQN@LWZ Ivm!m;LWGQL�� f �5I x NMN�L�IKZ�Z!Y[LON f n ,cZ GQ^!L�N�N f R�GMLWYvZ \ f \�L�SWS
N�^zYK\�GM^0IKG1GQ^ f�iQf LONUI V f IKZXN �sx I iQf Y e GQL�VqI�SrS�LWZ f I iUf N�GMLWVXIKGMY iUe!i Y��;LOm f m GM^0IKGUGQ^ f � i NPG1IKZ0m
N f R�YvZ0m=Y i m f�i NPGJIKGMLONPGQLOR�N#Y y GM^ f�e!i Y;R f NQN I iQf �&ZzYK\�Z � IKZ0m=GM^0IKG GQ^!L�N f N�GMLWVXIKGMY i LON$I b LW�;^!YvZzYK�
iQf u x S�I i L+*�IKGMLWY[Z�\�LWGM^ GM^ fqiMf u x S�I i L!*�I�GQLWY[Z e!i Y��;LOm f m � d I�N�GMY;R ^0I[N�GMLORqV�Y;m f S�R�Y[V e YHN f m Y y
GQ^ f N f NPGJI�GQLONPGQL�R?N�n b ^zLON \�L�SWSUV YvGQL��[IKG f GQ^ f N x �0N f�� xzf Z&GhR ^3I e G f?i N � f NPGQLWVXIKGMLWY[Z�G f RJ^!Z!L � xzf N
\�^!L�R ^�I�GQG f V e G�GQY@VXIKGJRJ^ I=V�Y;m f S.VqI�G i L & IvNlR�SWYHN f S d I[N e YHNQNPL��!S f GQY@GM^ f G iMx!f R�Y��vI i L�IKZ0R f
VXIKG i L & IKZ3m�GMY x N f GM^!LONlVqI�G i L & IvN7GQ^ fAiQf u x SOI i L+*�IKGMLWYvZ�G f?i V n b ^ f?iQf�y Y iQfs� S f G x N7m f �0Z f,9



�����������	� � ������� ������� �
	�� ��� ��� ���� � ������� � ����� ����� � � ����������� � �

IvNlIq�7I x NQNPLOI�Z i I�Z0m&Y[V ezi Y;R f NMNF\�L�GQ^ * f?i Y@V f IKZ IKZ0m R�Y��[I i L�IKZ0R f VXIKG i L & � � � Y i
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IKZ3m GQ^ f ZzYvLON f N�GJI�GQL�N�GQL�R?N�IvN
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� G i A
	 A 9<9 # D � � 	 A 9<9 # D 3 # � # � � 	 A 9 � # D � � n � � �
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� G i A
� � � � # � � 3 � � 3 # � � � � � � #� � 3 # D � � n � � �

( f Z!Y�\\�LONP^�GQY V�L�Z!LWV L!* f GM^!LONlIvR i YsNMN�GQ^ fAf N�GMLWVXIKGMY i � n b ^!LON�LONlI e I i I �0YvSWL�R y�x Z0R a
GQL�YvZ�L�Z � � IKZ3m]\ f R?I�Z]�0Z0m]GQ^ f V�L�Z!LWV x V � d �0Z0m;LWZ!uqGM^ f * f?i Y�Y y GQ^ f � i N�G�m f?i L��vI�GQL�� f n
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