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ÜbÞ3�ÇÞ_à�åÁÛÂämç�ÝbâQ�ÂÞMè[ßqÜÁÞ�æOäqç�ã²ÝÁämè²ßqè²Û��ÇÛÂÜwåµÛÂà�å|ß´è²â�ÜÁÞ_ßqÝÁà|Úl44ßqÜ�æ7Þ_ÜÁà�ÝÁÛÇè�Þ�æÊÛÇç�ÜÁâ²è7ÜÁÞ_à¬åµÛÇämçOù\þ}�4þ
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y¿ädáù�Âäqç²ó¶ß¶ómÛ^]mÞ�ç
ÝÁÞ�ÜbåµÝbÛÂà¬åµÛÂäqç
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E�Ö�TPERZ v QYA�S v ]�EæXtC&s�~ v Q�CMA�X+C&A�ZVEæJtERZVC)xMERJtERD�p
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~�s�x&@|JtQ�@|A v Xæh���C)[^Q�Z�ï1Q�@&A�D�q�L4~ v A�QYZ�ï1Q�h �B<5<=m � ��<=<5? jKjäJtERZVCMJKD�X
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EwXtEV@&JtZ�]�pj��@&Z�]�JKEVZRC�x&EVJKEVD�XtCMsY~ v QYCMA�s�@&~�A�Z�]
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QYA�XtERJ vIv ]�E�A�ER[ XtC&s�~ v Q�CMAôQYAôQ v X<T�JKCMTPERJ<s�C6Z�@ v Q�C&A��+D�JtC&T�T�Q�A
S v ]�E�[´CMJKX v XtCMsY~ v QYCMA�p
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E<XtQ��VEyC|H v ]�E<C&JtQ�S&Q�A#@&s�XKQt�RE<C&H v ]
EyEVsYQ v E
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s�EVLrX^Q�X+SMERA�EVJ:ò
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~�sYsYuM�|[^Q v ]
CM~ v ZRu6ZVsYQ�A�S��
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E�Ö�T�s�CMJKEæT�JtCMLrQ�XKQ�A�S�JKEVSMQYCMA�X+LrCMJtE v ]�CMJKCM~�SM]�s2uMp
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sYu6Q�A�S ��� �GN�u v ]�E�Xt~�L C&H v ]�E v [´CIJtERXtTUEVZ v QYx&EwA�CMJ:ò
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qIZV@&A
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C|H�CM~�J F ��q�LrE v ]�C�D
CMs�CMS|u v C<XKCMsYx&Ew@G[^QYD�E4Jt@&A�SME�C&H v ERs�EVZRCMLrLw~�A�QYZ�@ v Q�CMA§A�E v [lCMJKï
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Q�@&SMC&A#@&s^@&A�D�N�JtQYD�SME§s�QYA�ï1X v u�T
Q�Z�@|s�sYuWZ�@&A�A�C v @&s�s
NUE4E�Ö�ZVs�~
D�EVD�H
JKCML v ]
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E!x&@|JtQ�C&~�X0]�ER~�JtQYX v QYZVXRp
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�+]
Q�X�ZV@&A T#@|J v Q�@&s�s2u<E�Ö
T
s�@&QYA v ]
E4CM~ v X v @&A�D�QYA�SyTUEVJaH
CMJtLG@&A�ZRE�C&H F ��q�C)x&EVJ-��q�q�@&A�D
�Üq1ò F ��q ö ��XtQYA�ZVE F ��q ]#@&X�NUEVEVA�D�ERXtQ�S&A�EVD v C§LG@&JtJau v ]�E�D�Q2xMEVJKXtQ2Hiu�QYA�SIQ�A�G#~�EVA
ZVE8C&H
v ]�EwN�Q�@&XtERD T�JKCMN#@&N�QYs�QYX v QYZ�Z�]�CMQYZVE�[^Q v ] v ]�E4QYA v EVA
XtQYHiu6QYA�SyQYAHG#~�ERA�ZVEwC|H v ]�E4@&D
x|@&A�ZREVD
JKEVX v @&J v�� JKEVZVC)x&EVJKuBX v J�@ v EVS|uMp

�ÜCyQ�A�x&EVX v Q�S�@ v E v ]�E4T
JtCMSMJKEVXKX-C&H�CM~
J�@&sYSMCMJKQ v ]
L��
[´EwT�sYC v @GTUEVJKH
C&JtLG@&A�ZVE�SMJt@&T�]
H
C&J v ]�E�h0^�øa�b^�ø�j�T�JtCMN
s�EVL QYAÒ��@&N
s�E m �0H
C&J4CM~�J F ��qÃ@&A�DÒ��q
qÒ]
EV~�JKQ�X v Q�ZRXVp��+]�E
TUEVJaH
CMJtLG@&A�ZRE^LGEV@&Xt~�JKE�C&A v ]�E+xMEVJ v QYZ�@&s @�Ö�QYXäQYX v ]�E^J�@ v Q�CæC&H v ]
E�ZR~�JtJKEVA v NUEVX v ï1A�C)[^A
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XKCMs�~ v Q�C&A�x|@&s�~�E v C v ]
EINPERX v x|@&s�~
Ey~�s v Q�LG@ v EVsYu�C&N v @&QYA�EVD�N1uÒ@&A�uWC&H v ]�EILGE v ]�C6D�XRp
�+]
Q�X�LrE�@&XK~�JtE�QYX-JtERZVCMJKD�EVD�E�@|Z�] v Q�LrEw@&A�QYLGT�JKC)xMEVD�XKCMs�~ v Q�C&A Q�X�H
C&~�A�D�D�~�JKQ�A�S v ]�E
XKE�@&JKZ�]�pnq�Q�A
ZVE§��q�q v @&ï&ERXys�C&A�SMEVJ v C�TUEVJaH
CMJtL @|AÔQ v EVJt@ v QYCMA v ]#@&A F ��qP��[lE�]#@�xME
@|D�CMT v EVD�@ A�CMJtLG@&sYQt�VERDWQ v EVJt@ v QYCMAWJ�@ v Q�CÒh�ZV~
JtJtERA v Q v ERJ�@ v Q�CMAWZRCM~�A v D�QYx6QYD�EVDÒN�u v ]�E
LG@�Ö�Q�L4~�L{Q v ERJ�@ v Q�CMA�ZVCM~
A v j v C<JKEVT�JKEVXKEVA væv ]�E�T�JKCMSMJKEVXtX�C&H v ]�EwXKE�@&JKZ�] v Q�LrEVXRp��+]�E
Q v ERJ�@ v Q�CMA�J�@ v Q�C�Q�XÜXt]�C)[^AwsYCMS�@&JKQ v ]�LGQYZ�@&sYsYu^CMA v ]�Eä]�CMJKQt�VC&A v @&s6@�Ö�Q�XRp Õ QYSM~�JtE ë D�Q�XKT�s�@�u6X
v ]�EæQ�LrT�JtC)x&EVLrEVA v X^C&H�CM~�J�@&sYSMCMJtQ v ]�L @&X�@wH
~�A�Z v QYCMA§C&H v Q�LrE&p

���j�j�j�j���j�j�j�j���j�j�j�j���j�j�j�j���j�j�j�j���j�
F s�E�@|XtE � A�XtERJ v Õ QYSM~�JtE ë r�EVJtE

���j�j�j�j���j�j�j�j���j�j�j�j���j�j�j�j���j�j�j�j���j�

Õ QYSM~�JtE ë ZVsYE�@&JKsYu�D�EVLrCMA�X v J�@ v EVX v ]�@ vÑv ]�E�Q�A
Q v Q�@&s&XKCMs�~ v Q�C&A�QYX�TPC6CMJ�ZRCMLGT�@&JtERD�[^Q v ]
v ]�EyNUEVX v òÍï6A
C�[^A�ZVCMX v pdclC v ]�]�ER~�JtQYX v Q�ZVXæQYLGT�JKC)xME v ]�ErXtCMsY~ v QYCMA�ð6~�@&s�Q v u�ð1~�Q�Z�ï1sYu�QYA
v ]�E�E�@&JKsYu<X v @&S&E�C|H�XKCMsYx6Q�A
S v ]�EæT#@&J v Q�ZR~�s�@|J!Q�sYs�~�X v J�@ v EVDIT
JtCMN�sYEVLBp�@�EæXKEVE v ]#@ v F ��q
QYLGT
JtC)xMERX v ]�EäXtCMsY~ v QYCMA�ERñPEVZ v QYx&EVs2u v ]�JKCM~�SM]�C&~ v�v ]�E�XKE�@&JKZ�]wT�JtC6ZVERXtXR�|[^]�QYs�E���q�q�X v @&s�sYX
@�H v EVJ�JtEV@&Z�]�QYA�S<@&JKCM~�A�D ] � Ò C&H v ]�E v C v @&sÑZVC&LGT�~ v @ v Q�CMA v QYLGE�@&A
D�H�@&QYs�X v CrQ�LrT�JKC�x&E
v ]�E�NUEVX v XKCMs�~ v Q�CMArD�~�JKQ�A�S v ]
E�JtERLy@|Q�A�QYA�S � � Ò C&H v ]�E�E?Ö�EVZR~ v QYCMA v QYLGE|p���C v E�Q�A v ]�QYX
T
JtCMN�sYEVLB� v ]
E�XKCMs�~ v Q�C&AIJtEVZRC)xMEVJauBX v @|SME�C&H F ��qINPERSMQ�A
X^@ v Q v ERJ�@ v Q�CMA m �=�
� v ]#@ v QYX^@ v
Q v ERJ�@ v Q�CMA�Jt@ v QYC�C&H��
p ] �M[^]�QYZ�]GZRCMJtJKEVXKTPCMA
D�Xl@|T�T�JtC�Ö�Q�LG@ v EVsYu v C v ]
E�Q v ERJ�@ v Q�CMA�Jt@ v QYCæ@ v
[^]
Q�Z�]I��q�qGX v @&sYs�XRp�q�Q�A
ZVE v ]�E F ��qyXKE�@&JKZ�]IZVCMA v QYA1~�EVX v C4QYLGT�JKC)xME v ]�E-XKCMs�~ v Q�C&A�� v ]�QYX
QYA�D�QYZ�@ v EVX v ]�@ v CM~�J8XtC&s�~ v Q�CMAÒJKEVZVC)x&EVJKuÃX v Jt@ v ERS&uÒQ�A F ��qÒQ�X�ERñPEVZ v Q2xME§H
CMJws�C6Z�@ v Q�A
S
A
ER[n@&A�D<NUE vKv ERJlXtC&s�~ v Q�CMA�XRp�:�QYxMERA<Xt~�½GZRQ�ERA v ZVCMLrT�~ v @ v QYCMA#@&s v Q�LrE&� F ��qGQ�X´SMC�C6DG@ v
��A�D�Q�A
SGXKCMs�~ v Q�CMA
X!C&H�E?Ö v JKEVLrEVsYu<]�Q�SM]§ð1~#@&sYQ v u&p
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@\E�]�@)x&E�D�E?xMERs�CMTUEVD @&A�D v EVX v EVD @&s v EVJtA�@ v Q2xME v @&N
~ XtEV@&JtZ�] Q�LrT�s�ERLGERA v @ v QYCMA�XyH
C&J
v ]�EBq v EVQ�A
EVJ��ÜJtEVEBq v @&JwT
JtCMN�sYEVL Q�A v EVs�ERZVCMLrLw~�A
Q�Z�@ v Q�C&A�A�E v [lCMJKïWD�ERXtQ�S&A�p � AÒC&~�J
@|T�T�JtCM@&Z�]�� v ]�E8XtEV@&JtZ�]WQYA�ZVC&JtTUCMJ�@ v EVX�ZRCMA�X v Jt~�Z v Q2xME<@|A�D\D
EVX v Jt~�Z v Q2xMEyLrC)xMERX4@&X�[´EVsYs
@|X!E?Ö�Z�]#@&A
SMEæLGC)xMERX v CwE�Ö�T�s�CMJKE-D�Q2ñÄERJtEVA v A
EVQ�S&]6NUCMJK]�C�C6DyX v JK~�Z v ~�JtERXVp�@�E-QYA v JtC6D�~�ZRE
E?x|@&s�~#@ v Q�C&A�ERX v Q�LG@ v ERX v C�@&s�sYC�[�LrC)xMEVX v C�NUEäXKEVsYEVZ v EVD�LGCMJKE�E)½rZVQYEVA v s2uM�|@&ZVZRCMLGT�@&A�Q�ERD
N�u<@&A<EVJKJtCMJ´ZVCMJKJtERZ v QYCMA<T�JKC�ZREVD�~
JtE-QYAyCMJKD�EVJ v CwC&ñPXtE vlv ]
E-JtQYXtï8C&HÑLG@&ï1Q�A�S�Q�LrT�JtCMTUEVJ
Z�]
CMQ�ZREVXVp���CMA
S v EVJtL LrEVLrCMJauM��T�JKCMN#@&N�QYs�QYX v QYZlLrC)xME�XtEVsYEVZ v Q�C&Ay@&A
Dy@&ArQ�A v EVA�XKQY�#ZV@ v QYCMA
X v Jt@ v ERS&uwN#@|XtEVD�C&AwEVsYQ v EäXtC&s�~ v Q�CMA�JtEVZRC)xMEVJau8@&JKE!@&sYXtC-QYA�ZVsY~�D�EVD4Q�A v ]�E!LrCMJtE´@&D
x|@&A�ZREVD
x&EVJKXtQ�C&A�p

��~
LGERJtQ�ZV@&s v EVX v X�H
CMJ v [lCBXtE v X�C&H v EVX v T
JtCMN�sYEVLrXV��H
JtC&L D�QYX v JKQ�N�~ v Q�C&A�X�D�EVXKQ�SMA
EVD
v CwLG@&ï&E v ]�E�T�JtC&N�s�ERL ]#@&JtD v C4XKCMsYx&E&��Xt]�C)[ v ]�@ v H
C&J v ]�E ]5m XtLG@&s�sYEVJ v ERX v T�JtCMN
s�EVLrXV�
v @&N�~�XtEV@&JtZ�]�u�QYEVsYD�X�CMT v Q�LG@&s&XKCMs�~ v Q�CMA
X�Q�A�@&s�s|Z�@&XKEVXÑ[^]�Q�sYE�~�XtQYA�S^CMA�s2uæ@!H
J�@&Z v Q�C&A�C|H v ]�E
Ð F�Ñ v Q�LrE�JtERð1~�Q�JKEVD4N�u v ]
E´E�Ö�@|Z v LGE v ]�C6D<hi[^]�Q�Z�]�[!@|X�XtTUEVZRQ�@&sYQt�REVD�H
CMJ v ]�QYXÑT�JtCMN
s�EVL
ZRs�@&XKX-N�u�T
JtQ�C&J�JKEVXtEV@&JtZ�]#j?p Õ CMJ v ]�E ]6� s�@&JKSMEVJ�T�JKCMN�s�ERLGXRp�[^]�QYZ�] v ]�E4E?Ö
@&Z v LGE v ]�C6D
QYX4QYA�Z�@&T�@&N�s�EGC&H^]#@&A
D�s�QYA�S�� v @&N�~ÒXKE�@&JKZ�]ÒZVCMA�XKQ�X v EVA v sYu\CM~ v TUEVJaH
CMJtLrX v ]�E<NUEVX v s�C6Z�@&s
XKE�@&JKZ�]n]
EV~�JKQ�X v Q�Z�@)x|@&QYs�@&N
s�E&�!@&A�D s�QYï&E?[^Q�XtE�CM~ v TPERJKH
CMJKLGXy@&A EVA�]�@&A�ZVERLGERA v C&H v ]�QYX
]
EV~�JKQ�X v Q�Z+D�ERXtQYSMA�EVDrQ�A v ]�Q�X0X v ~�D�uMp S ~�J�CM~ v ZVCMLrEVX�D�ERLGC&A�X v J�@ v E v ]�E^ERñPEVZ v Q2xMEVA
EVXtX´C&H
sYCMA�S v ERJtL LrEVLrCMJKu8@|A�DyT�JKCMN#@&N
Q�s�QYX v Q�Z!LrC)xME�XKEVsYEVZ v Q�CMA8H
CMJäCMN v @&Q�A�QYA�S�NUE vtv EVJ´JtEVXK~�s v X
v ]#@&ABJtERsYu6Q�A�S8CMA§XK]�CMJ v^v EVJtL LGERLGCMJauI@&sYCMA�E|p

�ÜC�NUE vKv EVJä~�A�D
EVJtX v @&A
D v ]�E�JtERs�@ v QYx&E�TUEVJaH
CMJtLG@&A�ZRE^C&H v ]
E�@&T
T�JtC�@|Z�]�EVX v ERX v ERD���[´E
D
EVXtQYSMA�ERD�@|AI@&D�D�Q v QYCMA#@&s T�JKCMN�s�ERL XtE v JtEVT
JtEVXKEVA v QYA�S v ]�E�q v ERQ�A�ERJ!��JKEVEæq v @&J´T�JtCMN
s�EVL
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C&A�@<SMJtQYD SMJ�@|T�] v ]#@ v Q�X-ZRCMA�XKQ�D�ERJtEVD v C<NPE�]�@&JtD�ERJ v ]�@&A v ]�E�Jt@&A�D�C&LGs2u§SMEVA�ERJ�@ v EVD
T
JtCMN�sYEVLrXIH
CMJIC v ]
EVJ§LGE v ]�C6D�CMsYCMSMQYEVX<QYA v ]�E�s�Q v EVJt@ v ~
JtE&p S ~�JIE�Ö
TUEVJKQ�LrEVA v XBXt]
C�[
v ]#@ v8v ]
EBT
JtCMN#@|N�Q�sYQ�X v Q�ZG��q}@&T
T�JtC�@|Z�]}[´CMJtï1X8[lERs�s+QYA v ]�Q�X�ZV@&XtE|�!@&A
D v ]�E§J�@&A�ï1QYA�S
C|H v ]�E�LrE v ]
C�D�X�JtERLy@|Q�A�X v ]
E4X�@|LGE�@&X�H
CMJ v ]�E�J�@&A
D�CMLrsYuISMERA�EVJt@ v ERD T�JKCMN�s�ERLGXRp � A
@|D�D�Q v Q�CMAÄ��[lE<��A�D v ]#@ v CM~�JwT�JKCMN#@&N
Q�s�QYX v Q�Zr��qÃ@|T�T�JtCM@&Z�]ÒQ�XwT�@&J v Q�ZV~
s�@&JKsYu�ERñPEVZ v Q2xME
H
C&J4T�JKCMN�s�ERLGX�C&H v ]�Q�X�]#@&JKD�EVX v XtE v ZVC&LGT#@|JtEVD\[^Q v ] v ]�EyC v ]�ERJ4]�ER~�JtQYX v Q�ZVXRp���LGC&A�S
v ]�E�XtE?xMERJ�@&s-ZRCMLrTPCMA
EVA v XIERLGT�sYC)uMEVD N�uÔCM~�J<��qô@&sYSMCMJKQ v ]
L�� v ]�E�N#@|XtQ�Z���qôXt]�CMJ v
v EVJKL LGERLGC&JKu�ERñPEVZ v QYx&EVsYuwC�x&EVJKZVCMLrEVX v ]�E+sYQ�LrQ v @ v QYCMA�C|HPsYC�ZV@&s
C&T v QYLy@&sYQ v u v C�@|Z�]�Q�E?xME
C&T v QYLy@&s#C&JlA�EV@&JaòÍCMT v QYLy@|s�XtCMsY~ v QYCMA�X�H
CMJäXtLG@&s�s#T�JKCMN�sYEVL Q�A�X v @&A
ZVEVXRp���D
x|@&A
ZVEVDIZRCML�ò
TUCMA�ERA v X!XK~�Z�]I@&X v ]�E�T�JtC&N#@&N�QYs�Q�X v QYZ!LGC)x&E�XKEVs�ERZ v Q�CMAy@&A�DyXKCMs�~ v Q�C&ArJKEVZRC�x&EVJauyX v J�@ v EVS|u
QYLGT
JtC)xME v ]�E+TUEVJKH
C&JtLG@&A�ZVE!@&A�D8@&JKE!JtERXtTUCMA�XtQYN�s�E´H
CMJ��#A�D
Q�A�S�E�Ö v JtERLGERsYu�]�Q�SM]6ò'ð1~#@&sYQ v u
XKCMs�~ v Q�C&A�X!H
CMJ v ]
E�s�@&JtS&E�@&A�DB]#@&JKD v EVX v T�JKCMN�sYEVLrXVp

Õ ~ v ~
JtErQ�LrT�JtC)xMERLGERA v X4C|H!CM~�J���q�@&T�T
JtC�@&Z�]�@&JtEy@&A v QYZVQ�T�@ v ERD v C�JtERXt~�s v N�u�Q�A6ò
ZRs�~�D
Q�A�Sr@&D�D
Q v QYCMA#@&sPs�CMA
S v EVJKLìLrEVLrCMJKuGH
~�A�Z v Q�CMA
X�h
[´E�E�Ö�@|LGQYA�E�CMA�s2u<CMA�E�j+@&A�D§N�u
~
XtQ�A
S�LrCMJKElJtE?�#A�ERDGZV@&A�D�QYD#@ v Els�Q�X v X v J�@ v EVS&Q�EVXRp � A v ERA�XtQ2�#Z�@ v Q�C&ArT
JtC6ZVEVD
~�JtERXäZV@&A v @|ï&E
@|D
x|@&A v @&SME8C&H v ]�E�H�@&Z v�v ]#@ v XtC&LGE�C&H v ]�EGq v ERQ�A�ERJ�A�C�D
EVX�@&sY[l@�u6X�JtEVXKQ�D�E8QYA v ]�Er@&Z�ò
v QYx&EwXtE v H
CMJ�SMC�C6D�XKCMs�~ v Q�C&A�XV� [^]�Q�sYE�C v ]�ERJ-@&JKEw@&s2[!@�u6X-Q�A�@&Z v QYxME|p Ñ XtERX-C&H�H
JtERð1~�EVA�Z?u
N�@&XtERD�LrEVLrCMJau�QYA�@&A QYA v EVA�XKQY�#ZV@ v QYCMA X v J�@ v EVS|uM��[^]�QYZ�]�@|ñÄC&JtD�@&D�D
Q v QYCMA#@&sÑQYA
H
CMJtLG@�ò
v Q�CMA}H
CMJrT�JtCMN�@&N�Q�sYQ�X v Q�ZI��qÔD
EVXtQYSMA�XR�+Ly@�u}@&sYXtC�T
JtC)x6Q�D�E�~�XtE?H
~�s�ERA�]#@&A�ZREVLrEVA v X<H
C&J
XKCMsYx6QYA�S v ]�ERXtE v u�TUEVX�C&H�T�JtC&N�s�ERLGXRp

Õ QYA#@&s�s2uM�#[´E�A�C v E v ]#@ v�v ]�EwT�@&J�@&LrE v EVJKX-C&HäCM~�J-T
JtCMN#@|N�Q�sYQ�X v Q�Zæ��q�@&T�T�JKC�@&Z�]�@&JKE
XKE v @&JtN
Q v @|JtQ�s2u�CMJ8N1uÃZRCMLrLGCMAÃXKEVA�XKE�QYA v ]�Q�X�T#@|TPERJVpÔq6u6X v ERLy@ v Q�ZV@&s�s2u��#A
E?ò v ~�A�QYA�S
v ]�EVXKE-T#@&Jt@&LrE v ERJtXä~�XtQYA�S�X v @ v Q�X v QYZ�@&s v EVX v XlZV@&AyH
~�J v ]�ERJ´QYLGT�JKC)xME v ]�E�TPERJKH
CMJKLy@|A�ZVE�C&H
C&~�J�@&T�T�JKC�@&Z�]�� @&X^XK]�C)[^A�Q�AIC&~�J^ZV~�JKJtEVA v JtERXtE�@|JtZ�]Òh!h-~��8Ðl]
Q�~B@&A�DW:æsYC)xMEVJR� �B<=<&� j?p
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��{Kw~g/t?ÿ�a}{ Ø adjki F �

_É�:a}c:jDtsy�uduvjk`Ga4fd{��zy:a}ez{�`#e8fÆwTjsava}jkuÆadc~g/`\a}c�j�wTjkfva4fd{/�8y:ade8{�`Z��{�y:`�l�o-udjkts{�udl\a}c:jDtsy�uduvjk`Ga
fd{��zy:a}ez{�`�g/fJa}c�j\`�j�púwTjkfva=fv{��8y:ade8{�`���{/y�`�l��



��� ;�o�x�}>xG�{�#H[z ¦ u«r|x�Ó8xJIg�ïÝß©�o&zwn8�,ÜK�{jlxGÜ Ø p�k�Ó8x�j

V W#W ���ZY\[É]��

�%jsudj p0j�fvÿ/j�a}t?c¹grc�ez��c��^�zjs�/jk�
i�fdjsy�l�{!tk{!l�j�ad{rl�jsfdtkuve8wTj�{�y�u=� Ø g/�z��{�udena}c����0á�j
l:js�~`�jNà����
	=g/f
a}c�j�ena}jkudgPa}ez{�`\tk{�y:`(adjku4g/`�lhe8`Ga}uv{�l�y:tkj�à����
	 �
���
��fvy�t?c�a}c�gPa
a}c�jDfdjkg/udt?c
p�ez�8�ÆiTjku���{�ud��f�p*gPi¡�x{��/jkf�en��gP`�l©{�`:�z²�en�qà����
	 �
���
���öà����
	��Náâc�jk`�a}c�ezf%ts{�`�l�ena}e8{/`
l:{�jsf�`�{/a�c�{/�8l�o/adc�jJjk�zjk�|jk`Ga?gPuv²hl�jkf�a}udy:tsa}en��j=g/`�lKts{�`�fvadudy�t�a}en��jJ�|{��/jkfDg/uvj*j�m�jktsy:a}jsl��
á�j��8j�a�����	 �
���Ng/`:l���� �!� �
�"��l�js`�{/a}j�adc�j�tky:ududjs`Ga\fd{��zy:a}ez{�`Ög/`�l¡adc�j�wTjkfva\fv{��8y�a}e8{/`
fv{��¸g/uso:g/`:l#����	 ���$�!�Dg/`:l#��� �!� ���"�
��l:jk`�{/adj%adc�jkezuDts{�uduvjkiT{�`�l�ez`���{/w&%vjkt�a}ez�/j���y�`�t�a}ez{�`
�Pg/�zy�jkfs���Jc�j��Pg/�8y:jkf��('�oD�*)|g/`:lë�,+xezl�jk`Gadez�³²badc�j�i�uvj��^l:js�~`�jsl�ena}jkudgPa}ez{�`�ts{�y�`Ga}jsudf
gP`�lª�-��. à����
	Kezl�jk`Ga}en�~jkf*adc�j �rg-m�ez��y�� eza}jsu}gPade8{�`�`(y���w�jsuk�D_^`©g/l:l�ezade8{�`�o/��� �
� à����
	
l:jk`�{/adjkf�adc�jrena}jkudgPa}ez{�`¹tk{�y�`Gadjku�gPa p�c�ezt?c�a}c�jxtky�uvudjk`Ga0��� �!� �
�"�Je8f {�w:a}g/e8`:jkl����Jc�j
fvjBg/uvt?c©i�uv{�tsjkl�y:udj e8fJl�j��~`�jkl©g/fJ��{��8�z{�p�fk×



i�jlk8m�nLm,o]p]o]qlrlo]s;t?uwvyxGz{j4o]q|rlo]s?}>k8jyt�xGp]xGsMk�~�~a�X�;x�r=��k8jl�a�?xGqlo���� �21

3 Í:Îq½54�¼(Í�¾-Ã"687 ¾�ÅÆÃ�¼!Ç4½
¾�¼
à����
	 Ó59 Õà����
	 �
���
�rÓ59 Õ
:J¿¸Ë4ÇëÂ 6L¼¡¿ÁËL¿�Â�¿¸Í~Ï�ÀkÅTÏ¸½
Â�¿¸ÅTË÷Í�Ë4ÇöÀk¼GÂr¿�ÂKÍ�ÀKÂ 6
¼¡ÃG½
¾�¾�¼�ËTÂrÀsÅ�Ï¸½ÆÂ�¿¸ÅTË<;
=>64¿¸Ï�¼ £ à����
	@?��-��. à����
	/§ Ç
Å

¿¸È £ à����
	 Ê�ÅÆÇ �('�Ó59G§þÅ�¾ £ à����
	 �
���
�A� à����
	�§°Ç
Å
¼2B:Í~Ï¸½LÍ:ÂB¼ªÂ 6
¼ÖÃ�Í~ËLÇ4¿¸Ç
Í:Â�¼ÖÀDC�Í�ÄâÊbÅ&B�¼!À$Eq½LÄ�Ç
Í:Â�¼
Â 6
¼¡¼!Ï¸¿�Â�¼�ÀkÅTÏ¸½
Â�¿¸ÅTË�Ï¸¿¸ÀsÂ|¿¸È�Ë
¼!Ã�¼!ÀBÀkÍ�¾
FGE�Í~ËLÇöÀk¼!Ï¸¼!Ã/Â
Â 6L¼IH�Î�¼!ÀsÂ J Ã�Í~ËLÇL¿ÁÇ
Í:Â�¼ÖÊ�ÅKBT¼ªÄL¾�Å�Î4Í�Î4¿¸ÏÁ¿¸ÀsÂ�¿¸Ã�Í~Ï¸ÏLFG;

¼!ÏÁÀk¼
¼2B:Í~Ï¸½LÍ:ÂB¼ªÂ 6
¼ÖÃ�Í~ËLÇ4¿¸Ç
Í:Â�¼ÖÇ
¼!ÀsÂ�¾-½4Ã/Â�¿LBT¼�Í~Ë4Ç
Ã�ÅTËLÀsÂ�¾-½4Ã/Â�¿LBT¼ªÊbÅKBT¼!À$E�½
Ä�ÇLÍ�Â�¼©Â 6
¼©¼!Ï¸¿�Â�¼ªÀkÅTÏ¸½
Â�¿�ÅTË
ÏÁ¿¸ÀsÂK¿�È=ËL¼!Ã�¼!ÀBÀkÍ�¾
FGE�Í�Ë4ÇâÀk¼!Ï�¼�Ã/Â�Â
6L¼MH/Î�¼!ÀsÂ J
Ã�Í~Ë4ÇL¿¸ÇLÍ:ÂB¼ÖÊbÅKBT¼ªÄ4¾�Å�Î4Í:Îq¿¸ÏÁ¿¸ÀsÂ�¿¸Ã�Í~Ï¸ÏLFG;

7Z¼(¾�ÈÉÅ�¾-Ê Â 6L¼©Àk¼!Ï¸¼!Ã/Â�¼!Ç Ê�ÅKBT¼G;
N�Ä�ÇLÍ�Â�¼©Â 6
¼ 3 4¢¾-¼!ÀsÂB¾P¿¸Ã/Â�¿�ÅTË4À�Í�Ë4Çâ½
Ä�ÇLÍ:ÂB¼©Â 6
¼
¾�¼!Ã�¼�ËLÃ$FëÍ~ËLÇâÈ�¾-¼&O�½
¼!Ë4Ã$F�Êb¼!ÊbÅ�¾-¿¸¼!À$;
P�QÆ¼!ÃG½ÆÂ�¼ªÂ
6L¼ª¼!¾�¾�Å�¾BÌ?Ã�Å�¾�¾�¼�Ã/Â�¿¸ÅTË�¿�È=ËL¼!Ã�¼!ÀBÀkÍ:¾ FG;
¿¸È £ ���G	 �D�"�!�R?8��� �!� �D�"�!�v§ Ç
Å

��� �!� �
���ÆÓ5���G	 �
���^í
��� �!� ���"�
��Ó5���G	 ���$�!�ìí
��� �!� à����
	 Ó à����
	 Õ¿¸È £ à����
	@�8��� �!� à����
	=ïë�,)�§°ÇLÅ
à����
	 �
���
��ÓXà����
	=ï �*+ Õà����
	 Óâà����
	=ï ��Õ

S�¼!Ã�ÅKBT¼(¾rÍ¹Àk¼!Ï�¼!Ã/Â�¼!Ç�¼!ÏÁ¿³Â�¼ªÀkÅTÏÁ½ÆÂ�¿�Å�Ë Â�ÅbÎ�¼!Ã�ÅTÊb¼
Â 6
¼¡Ë
¼TC ÃG½L¾�¾�¼!Ë�ÂxÀkÅTÏÁ½ÆÂ�¿�ÅTË÷Î*F Â 6
¼¡¾�¼(Ä�¼(Â�¿�Â�¿UBT¼
ÃG¿�¾PÃG½LÏ�Í�¾|ÏÁ¿¸ÀsÂK¾�¼!Ã�ÅKBT¼(¾�ÀsÂ�¾�Í:ÂB¼&VWFG;



��X ;�o�x�}>xG�{�#H[z ¦ u«r|x�Ó8xJIg�ïÝß©�o&zwn8�,ÜK�{jlxGÜ Ø p�k�Ó8x�j

Customer LocationDigital Hub Wire Center

�qe8�/y�udj � ×D�ZY[Y Ø]\ jsa^pN{�udÿ Ø tsjk`~gPude8{



i�jlk8m�nLm,o]p]o]qlrlo]s;t?uwvyxGz{j4o]q|rlo]s?}>k8jyt�xGp]xGsMk�~�~a�X�;x�r=��k8jl�a�?xGqlo���� �T^

Target NodeSteiner Node

�qez��y�uvj F ×�� Ø {��zy:a}ez{�`���{�u�g Ø � Ø-_ uv{�w��zjk�



ü 9 ;�o�x�}>xG�{�#H[z ¦ u«r|x�Ó8xJIg�ïÝß©�o&zwn8�,ÜK�{jlxGÜ Ø p�k�Ó8x�j

dotted lines are edges to be dropped.

solid lines are edges to be added.

bold circles are nodes to be dropped.
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