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eaL _�Q�H�n*W�b�R��¢lfU:XcOmL��:K�LNR:¡PLc¡�J:KfV�Q&�:O:Wkq&� Z V*W:¡Pl �IH
�`V�QIMPO:l
K�W���LcKfO:LNV5K�W t^W`V�_ Q �`V�QIMPO¢e)O:bdXYO¨LN_+GPLc¡Pl � � lFb _ M� H��~XcW`RPR:LcXcK�Lc¡#v�R:W`R��~XNV*W�l�lFb R:�
l�W&��U:K�bdW`R:l \ l�LcL��"�`UPV*L 9"[ w � o [ u�O`U:lNv KfO:L¬R:UP_+GPLNV�Wkt lFW&��U:K�bdW`R:l _ QNHsGPL+L��PMPW`R:LNRIK�b�Q��Ee8bdKfO
V*LclfM LcXcK)KFW¬KªO:L�l�b ?cL�Wjt KfO:L��:V�Q�MPO [

u8O:LNV*Lªt^W`V*L�v eaL�OPQ�q�L�lfO:Wke)R �

� �.� �B����3 � �(A�� 6 )8���8���.�+� ��� � ��- ���+����� ��- 	 9 ����� ��� 2I+50I&(0 � ��� � $�. # , + , ,�� ' -�. � �
� ' - .1'*&&�*.�-/' > � 2+, � 2�2 0 E 2I& - '*& . # , ; 0I+;. ,/-/' 0I&�� 2+0I& ,�$�, 0
� # � 2I> � 2 - , � 2 4 =�� � 	 9 )*, +;.1'��;,/- $
-/< � # . # 0�. 0�2 2 � � � 2&2=0 E?2I& - # 0I)/,A' � ,,& .1''� 0&2�>32I>�, & .�- ,*.*- 3
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u8O:U:lNv1t�W`VTQ�RIH � � � � v KªO:LNV*L�L��:bdl�K�l�Q�R¨Lc¡P��L;�rG:bdXcW&�dW`UPV*Lc¡ V*Lc�`U��Q�VT�`V�Q�MPO � �

\ E �S� o�lfU:XYO KfOPQkK � E � � � � Q�R:¡ ��XcW`RIKfQkb�R:l � � ¡Pbdl�K�b�R:XcK/l�b�_�M�dH&�~XcW`RPR:LcXcKFLc¡ R:W`R��~XNV*W�l�lFb R:�
�&�dW`GPQ��+�dH��rOPQ�MPM�H � �^t~QkXcK�W`V*l�v�e)O:LNV*L � � =�9C[

�
UPV!qkQ�V*bdW`U:l/L��:K�LNR:l�bdW`R:l�KFW
KfO:L)J:KfV�Q��`O:Wkq�� Z V@W`¡Pl �IH+�`V�Q�MPOT¡PLN_+W:R:l�KfV�QkKFLaKªO:L8L��`bdl�KFLNR:XcL)Wkt
_+U�dK�b�M� LTXcW`_�_+W:R+Lc¡P��L
l�W&��U:K�bdW`R:l�K�W¬QTl�b�R:�&�dL
l�LcK/Wkt#b�RPMPU:K8q�LNV*KFb XcLcl [ z=�+�.q�LNV*KFb XcLcl�e8bdKfO:b�R
KfO:Lcl�L
lFW&��U:K�bdW`R:l QIV*L�R:W`R:¡PLc��LNR:LNV�QjK�L�vPe)O:bdXcO XcW:R�KfVFQk¡PbdXcK�l8MPV*W`MPWIl�bdK�bdW`R 9"[ w [

� ��� � D+� � �/�.?

#mL�OPQ�q�L�L�� QI_+b�R:Lc¡sq�LNV*K�L��sMPV*W`M LNV*K�bdLcl8e)O:bdXcOsQ��+� Wke t^W`V�KfO:L�MPV*W:MPQk�`QkK�bdW`R Wkt XcW�� W:UPV/XcW`R��
l�KfVFQkb�R�K�l [ #mL¢U:l�L¢KfO:bdl MPV@W`MPQk�`QkKFb W:R�Qkl Q>_+LNQ�R:l Wkt¬V*Lc¡"U:Xcb�R:��Qm�:V�Q�MPO�� K�Wke8Q�V*¡Pl�Q
l�W&��U:K�bdW`RilfUPG:�`V�Q�MPO � � [ J:W`_+L+�`V�QIMPO:l
LN_¬G Lc¡¢l�Lcq�LNV�Q��!R:W`R��rUPR:bd PU:L�l�W�� U:KFb W:R:l
�#KfO:L�R:UP_ �
GPLNV Wjt�lfU:XYO l�W&��U:K�bdW`R:l¢_�Q�H G L L��PMPW:R:LNR�K�b�Q��
e�b KªO;V@LclfMPLcXcKsK�W¨KfO:L¢l�b ?cL Wjt�KfO:L¢�`V�Q�MPO [
# bdKfO:b�R Qs_+U�dK�b�M�dL�l�W�� U:KFb W:R¢�`V�Q�MPO.v.XcW:R:l�KfV�Qkb�RIK�MPV*W`MPQk�:QkK�bdW`R¢Q��dW`R:L�XNQ�RPR:WIK�GPLsU:l�Lc¡mK�W
V*Lc¡"U:XcL�Q5�`V�Q�MPO K�W¬Q5l�W&��U:K�bdW`R [ }�R ] OPQ�M:K�LNV %Pv:e/L8¡Pbdl�XNU:l�l8qkQ�V*bdW`U:l8_+LcKfO:W:¡Pl/e)O:bdXYOsQ��+�dWke
t^W`V/KfO:L�V*Lc¡"U:XcKFb W:RsWkt�GPW�KªOsUPR:b  PU:L;�~l�W&��U:K�bdW`R¨Q�R:¡ R:W`R��rUPR:bd  U:L;�~lFW&��U:K�bdW`R¢�`V�QIMPO:l [
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#mL�OPQ�q�L+L��PQ�_+b�R:Lc¡mKfO:L q Q�V*bdW`U:l+MPV*W`M LNV*K�bdLcl�Wkt8b�RPMPU:K��:V�Q�MPO:l�Q�R:¡mKªO:Lcb V5LN_+GPLc¡P¡PLc¡>l�W��
��U:K�bdW`R:l [ #mL R:Wke ¡Pbdl�XNU:lFl�Q��d��W`V*bdKfOP_ l�KfOPQkKTl�W&�dq�LsKfO:LsMPV*W`G�dLN_ Wkt
V*LcXcW`R:l�KfVFU:XcK�b�R:�mKfO:L
W`V*bd��b�RPQ��EMPW&�dH:��W`R t~V*W`_'e)O:bdXcO Q+lFLcK8Wkt�_+W`_+LNRIK�l8e/LNV*L
_+LNQklfUPV@Lc¡ [

� ��� A-���!�
��,C�"�ED��E�����5� < �#���!��,., ��¥��!�.¥���� 0

�/LcXNQ��+�EKfO:L
KfOPV*LcL;�rMPOPQjl�L�lfUPG ¡Pbdq`bdl�bdW`R¢Wjt�_+W:_+LNR�K6�rGPQkl�Lc¡ MPW�� H:��W`RsV@LcXcW`R:l�KfV�U:XcKFb W:R �
w [ �
bdq�LNR XcW`_�M�dL���_+W`_ LNR�K�¡"QkKfQ�Qjl�b�RPMPU:KNv"Q�MPMPV@W �:b�_�QkK�L�KfO:L ] Q�V@K�Lcl�b�Q�R XcW`W`V@¡Pb RPQjK�Lcl
Wkt KfO:L�q�LNV*K�bdXcLcl)QIR:¡�KfO:L�QIR:�&�dLcl/t�W:V!K*e/W¬Q��:Lcl8Wkt M W�K�LNRIK�b�Q��.b�R��~Lc¡P��Lcl)Q�R:¡sW`U:K6�~Lc¡P��Lcl
QkK/LNQkXYO qILNV*K�L�� [

� [ giQIM�q�LNV@K�L���MPWIl�bdK�bdW`R:b�R:� Q�R:¡ M W�K�LNRIK�b�Q��.Lc¡P��L
b�RIt�W:V�_�QkK�bdW`R K�W�Q�R LN_+GPLc¡P¡PLc¡sLc¡P�IL;�
XcW&�dW`UPV*Lc¡ ¡Pb�V*LcXcKFLc¡ �`V�QIMPO � [

= [ �!b R:¡¢QTlfMPQ�RPR:b�R:�slfUPG:�`V�QIMPO 
  ��'KfOPQkK/bdl Q �&�dW`GPQ��+�dH&�rOPQ�MPMIH � �^t QkXcKFW`V [
{8LNV@L�e/L
¡PLcl�XNV*b�GPL�Q��d��W:V*bdKfOP_+l�KfOPQkK8e/LNV*L
¡PLcq�L��dW`M Lc¡ � K�W�b�_�M�dLN_+LNRIK�MPOPQkl�Lcl�Kre/W

Q�R:¡�KªOPV*LcL8Wkt.KfO:L)V*LcXcW`R:lFKfV�U:XcK�bdW`R�MPV@W`XcLcl�l [ u8O:L)Q��d��W:V*bdKfOP_-_+W:¡"U� Lcl�t^W`V�_-QTM:b M L��db R:L+Q�R:¡
%�� 69I7,]29F�*�,D(��16N8�;>25X-4�6N03.1258�;3*�,-J J<2 CDX-03('4
@D8�('4�('=)*�('C ,-('8�(��
(V8�(/;3JK@-03('J<('=)*�('C_;3=�� ? �� ?
	LR?A0308�('4�XD0>*�4 69=-C ('E-6NJ<@-03('4/C-;34�I'XD4�4�(VC �M('8�(K@-8�2 CDX-I'('C ^ : 8�XD=-=-;3=-.�*�,-(��]? �� ?�	#I'2)C-(1R�&)25JK(OQ.5X-8�('4�M('8�(Y8�('C-8P6 ��= FH8�21J��]? �� ?�	 @-0325*�4/FH258 IV0>(S6N8�(V8_@-8�('4�('=)*769*�;321=[R �,-(�����������KJK2)C-X-03(;34/^Q6N4�('C�25=�IV2 CD(��8�;3*�*�('=�^): �BR��
69876N, *�2];3JK@-03('J_('=)*�*�,-( ;3=-;3*�; 690[@-,B6N4�(_29F
8�(VI'21=-4�*�8�X-I'*�;325= C-( �
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_�Q�H�G L¬GPV*W �jLNR ¡PW e�RsQkl/t^W&�+� Wke8l��
w [ �����$�����aKfQ��kLcl �T_+W`_+LNRIK!_+LNQklfUPV*LN_ LNR�K�l!Q�R:¡�MPV*W:¡"U:XcLcl�Q8lFLcK Wkt � q�LNV*KFL���MPW�l�bdK�bdW`R:l
Q�R:¡
K*eaW�l�LcK�l#Wkt ��Q�R:��� LclELNQkXcO.vct^W`VC�dW:XNQ��PV*Lc¡¬Q�R:¡+G��U:LaLc¡P�ILaQ��:Lcl QkK#LNQjXYOTV*LclfMPLcXcKFb qIL
q�LNV*K�L�� [!p lfUPQ�� �dH�v�� � � � [

� [ ����
������������� �KfQ��kLcl �¢q�LNV*K�L��sMPWIl�bdK�bdW`R:l 	 Q�� W:R:��e8bdKfO G��U:L+Q�R:¡ V*Lc¡ Q��`bdl
Q�R:�&�dLcl8t^W`V
LNQkXYO>Q�R:¡�GPU:b+�d¡Pl Q�¡PLNR:l�LsLc¡P�IL;�rG:b XcW�� W:UPV*Lc¡ �`V�Q�MPO � � e)O:bdXYO>b�R:X���U:¡PLclsLc¡P��Lcl+t^W`V
Q�R�H _�QkK�XcO:b�R:��XcW`_+G:b�RPQkK�bdW`RhWkt b�R��~Lc¡P��L�Q�R:¡sW`U:K6�~Lc¡P��L¬Q�R:��� Lcl \ J:LcXcK�bdW`R % [ � o [

= [ �$� �	����� 
 ��KfQ&�jLcl ���
Qkl8b�RPMPU:K�Q�R:¡ MPV@W`¡"U:XcLcl�Q�_ W`_+LNRIK �~¡PLNV*bdq�Lc¡¢Lc¡P��L;�rG:bdXcW&�dW`UPV*Lc¡
lfMPQ�RPR:b�R:�+lfUPG:�`V�Q�MPO � 	/lfU:XcO KfOPQkK�LcqILNV*H+q�LNV*K�L���OPQkl/QkKa_+WIl�K!K*eaW
Lc¡P�ILclaWjt�lFb _ b ��Q�V
XcW&�dW`UPV/Q�R:¡�W`V*bdLNRIKfQkK�bdW`R Q�R:¡ KfO:Lcl�L
Q�V*L)QjKaQ�R�QIR:�&�dL ��K�WTLNQkXYO W�KfO:LNV \ J:LcXcK�bdW`RD% [G= o [

9C[ �$�$����
��8e/W`V �Il V*LcXNUPV*l�bdq�L��dHTW`R � 	!U:l�b�R:��XcW&�dW`UPV1XcW`R:l�KfV�Qjb RIK MPV*W:MPQk�`QkK�bdW`R�KFW)MPV*W:¡"U:XcL
Q�l�W&��U:K�bdW`R lfUPG:�`V�Q�MPO � ��t�W:V!e)O:bdXcO�R:W
t~UPV*KfO:LNV�XcW`R:l�KfV�Qjb RIK�MPV*W`MPQj�`QkK�bdW`R+bdl/MPW�l�lFb G�dL
\ J:LcXcK�bdW`RD% [ 9 o [
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edgeElimbuildGraphrecons
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commit

2G1G

moment data

2-factor solution

4321

�!b �:UPV*L % [ w �!M:b M L��db R:Lc¡>V*LcXcW`R:l�KfVFU:XcK�bdW`R _+W:¡"U�dLcl

u8O:Lcl�L+t^W`UPVTMPOPQkl�Lcl
t^W`V�_�KªO:L GPQklFb X Qkl�l�LN_+G�dH � b�R:LsK�W�KfV�Q�R:l@t�W`VF_ _+W:_+LNR�KT¡"QkKfQ
b�R�KFW V*LcXcW`R:lFKfV�U:XcK�Lc¡�MPW&�dH:��W`R:l \ �"�`UPV@L % [ wNo [ z�l�e/L�e�b �+�8¡Pbdl�XNU:lFlNv!KfO:bdl�lFW&��U:K�bdW`R�MPV*W:XcLcl�l
4�IV8�;3^Q(VCY;3=<,-;34
J]6N=)X-4�IV8�;3@-* �� �� � ��
�R ?A030 21*�,-('8MJK2)C-X-03('4 �M('8�(���8�;3*�*�('=K^):K& R���X-8�2)I7,D('8A6N=-C�� R
� ;38 %)@Q6N*�8�;3I % RT �D218('E-69JK@-03('4�*�,B6N*;3=-I'03X-CD(�4�;3.1=-; OQIS6N=)*=)X-JK(V8�;3I�6N0D('8�8�218�6N=-C_I�69X-4�(�;3=Q6NI'IVX-8769*�(/@Q254�;3*�;325= 69=-C6N=D.103(�;3=-@-X-*�CQ69*76/*�2������������ ������ Z �
(MOQE *�,D(A21XD*�@-X-* 2NF � ��� ������*�2\@D8�2��);3C-(�@Q(V8 FH('IV*�;>=�FH218�JY6N*�;321=
! 4�('( &)(VI'*�;321=#"-R%$'&VR
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_�Q�H V@Lc  U:b�V*L�L��:KfV�Q _�Q�R:b�MPU��QkK�bdW`R>Q�R:¡ �"Wke��~XcW:R�KfV@W&�^v�Q�R:¡¨KfO`U:l�v.eaL+e8b+�+��¡PLclFXNV*b�GPL KfOPV*LcL
Qk¡P¡PbdK�bdW`RPQ��!_+W:¡"U�dLcl �

% [ � � ����� �$������ �e/W`V �Il7V@LcXNUPV*l�bdq�L��dHs¡PWke)R�Q l�LNQ�V*XcO�KªV*LcL
K�Wke8Q�V*¡Pl�lFW&��U:K�bdW`R:l)e�O:LNR:Lcq�LNV
XcW`R:l�KfV�Qjb RIK�MPV*W`MPQk�:QkK�bdW`R>Q��dW`R:Lse8bdKfO:b�R�_+W:¡"U� L �$�$����
��¢t~Qkb+� l K�WmV*Lc¡"U:XcL � � K�WmQ
��RPQ��#l�W&��U:K�bdW`R \ J:LcXcK�bdW`RD% [ %�o [

( [�� ����� � � ����� ����� �  �bdl)U:l�Lc¡�e)O:LNR:Lcq�LNV�KfO:L
b�RPMPU:K)¡PW:_�Qkb�Rsb�R:X���U:¡PLcl
b�_�MPLNV�t^LcXcK�¡"QkKfQ [
�!Q�V*K�b�Q��.t~V�Qk�:_+LNR�KFLc¡ l�W&��U:K�bdW`R:l�QIV*L¬V*LclFLNQ�V*XcO:Lc¡ Qkl�W`MPMPWIl�Lc¡¢K�W�XcW:_�M�dLcK�L � �^t QjXcK�W`V*l
\ J:LcXcK�bdW`RD% [�( o [

y [ � �$� ������� 
 ��� Q��+�dWke8l t�W:V L��`KfV@LN_+L��dH;R:W�bdl�H ¡"QkKfQ>KFW�GPLmV*LcXcW`R:l�KªV�U:XcK�Lc¡ M:bdLcXcLce8bdl�L
KfOPV*W`U:�`O>V*L;�~bdK�LNV�QjK�bdW`R�Wkt
KfO:L�� ������� � _ W`¡"U�dL¢W`R>¡PbA:#LNV*LNR:XcLcl�Wjt5_+W:_+LNR�KFl \ J:LcX;�
K�bdW`RD% [ y�o [

� ��� 9�D���&F�����������	� 9�D���&��+�ª��( �1����
C���*�.���8&��-�#�8� �

z�t�K�LNVTOPQ�q`b�R:�mMPQkl�l�Lc¡>KfOPV*W:U:�`O¢KfO:L b�R:b KFb Q��7MPOPQjl�L�Wjt V*LcXcW`R:l�KªV�U:XcK�bdW`R.vEe/L�Q�V*L�MPV@Lcl�LNR�KFLc¡
e8bdKfO Qml�LcK Wkt qILNV*K�bdXcLclNv=E [ |�QkXcO>q�LNV*KFL�� � � E OPQkl QIR>LN_¬G Lc¡P¡PLc¡�MPW�l�bdK�bdW`R b�R KfO:L
K*e/W��~¡Pb�_+LNR:l�bdW`RPQ�� ] Q�V*K�LclFb QIR¬M��Q�R:L
Q�R:¡�K*e/W
Qkl�l�W:Xcb�QkK�Lc¡�Q�R:��� Lcl�t�W:VEb KFlF�dW`XNQ���V*Lc¡�QIR:¡�G��U:L
Q��:Lcl [

#mL+e8bdlfO�K�W t�W`VF_ Q �`V�Q�MPO � �)e)O:bdXcO b�R:X���U:¡PLcl�Q�R�Lc¡P��LTt�W:V)Q�RIH K*e/W�q�LNV@K�bdXcLcl �
Q�R:¡ � lfU:XcOsKªOPQkK � QIR:¡ � Q�V*L
XcW`_�MPQjK�b�G� L [ #mL�U:l�LTKfO:L
t^W&�+�dW e�b R:� ¡PL;��R:bdK�bdW`Rht�W:V/q�LNV*K�L��
XcW`_�MPQjK�b�G:b �dbdK*H��

67�DCE�8�(�����8� � ��9� ' )*, & . ��2 )/, +;. ,���� 2 - ' .1' 2F& - $ � 0I& � � $ 0I& ' & � , � E , 0I&IE2 ,�� � 0&. � $ 0F&
2I<. � , � E ,50I&FE 2+,�� � 0�. � $ 0I& � 0 � ,,) ' 0&.1'*2I&�.12�2 ,,+ 0I&&�;,-0I&FE 2+,�� $ 2+,*.���@ , . # , 0F&IE 2+,A2 4 . # ,
-�.1+ 0F' E # . 2='*& , @7,/. � ,;, & � 0I& � � $ 2+,*.�� � � � .�� � � $ 0I& � 2+,*.�� � � � .�� � � 3 � ' - ����3 ���+��� ��0����' . # � < & � , +�. # , + ,*2 0�.1' 2I& � \ � � �"o ' 4�0I& � 2I& 2=0A' 4�� ��� 0I& � � ��� 3

Z Qkl�bdXNQ��+�dH�v�K*e/Wsq�LNV*K�bdXcLcl ��Q�R:¡ � Q�V*L�XcW`_ MPQkK�b�G�dL � e)O:LNR:Lcq�LNVTKfO:LcH OPQ�q�L�XcW:V�V*L;�
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XcW`_ _+bdKaKFW¬LNQjXYO WktEKfO:LN_ \ V*LNMPV@Lcl�LNR�KFLc¡ G�HsGPW&�d¡sLc¡P��Lclªo [
�!LNV*K�L�� � b l�KfO:LNRsV*LN_+Wkq�Lc¡ t~V*W`_���Q�R:¡ Q*:#LcXcK�Lc¡ R:Lcbd�`O:GPW`UPV*l�v���b�RhKfO:bdl8XNQkl�L�v"QIV*L Qj¡P¡PLc¡
K�W � � � � � \ � .  � � o � �� � � � � � �  � � � � � � � � " � � � � �`[

#mL�KªO:LNR q:bdl�bdK�q�LNV@K�L�� � [ J:b�R:XcL�� W`R�dH OPQkl
K*e/W�Lc¡P��Lcl�v#Q�V*Lc¡¢b�R��~Lc¡P��L "�� Q�R:¡¢Q
G��U:LsW`U:K �~Lc¡P��L � � v#e/L XcW`_�_+bdKTK�W LNQkXcO¨Wkt8KfO:Lcl�L \ l�LcL �"�`UPV*LD% [ w = GPo [ �
R:XcL Qk�`Qjb R.vEe/L
UPMP¡"QjK�L�� � � � � \ � .  � � o �  " � � � �  � � � � � � � � " � � �`[
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�!bd�`UPV*L�% [ w 9 � ] W`R:lFKfV�Qkb�RIK7MPV@W`MPQk�`QkKFb W:R XcW`R�KFb R:U:Lcl�W`R K�W�MPV*W:¡"U:XcL¬Q+l�W�� U:KFb W:Rs�`V�QIMPO � � [

#mL¬R:Wke�q:bdl�bdK
q�LNV*K�L�� " [ �!LNV*KFL�� "mOPQkl
Q+XcW`_ _+bdK�K�Lc¡mV*Lc¡ W:U:K �~Lc¡P��L�v "�� [ �!LNV*K�L��
"�Q�� lFW OPQkl�Q�R:W�KªO:LNV�V*Lc¡>W`U:K �~Lc¡P��L�v "��kvEe)O:bdXYO>bdl�UPR:¡PLcXcbd¡PLc¡ [ �
GIq`bdW`U:l7� H�v�Lc¡P��L�"�� XNQ�R
GPLT¡"V*W`MPM Lc¡ \ l�LcL��"�`UPV*L�% [ w 9 Q�o [ �!LNV*KFL���"mR:Wke�W:R� H OPQjl8K*eaW+Lc¡P��Lcl
V*LN_�Qjb R:b�R:�"v.Q�R:¡se/L
XcW`_�_ b K�K�W�LNQkXcO Wkt!KfO:Lcl�L [ #mL�UPM ¡"QkK�L�� � � � � \ � .  " � o �  � � �  � � � � � � � � � �`[

(��



u8O:L¬V@LN_�Qkb�R:b�R:�sLc¡P��Lcl8t^W`V�_¤Q��&�dW`GPQ�� �dH��rOPQ�MPMIH � �^t~QkXcK�W`V \ l�LcL8�"�:UPV*L % [ w 9 GPo [ u8O:L
Q��d��W`V@b KªOP_�lFK�b+� �EV*Lc  U:b�V*Lcl/q:bdl�bdK�l8K�W+LNQkXcO�Wjt  � � � � � � � � � � K�W+XcW`_�_+bdK/K�WTKfO:Lcb�V/Lc¡P��Lcl [ ��W�K�L
KfOPQkK/Q�OPQ�MPMIH�q�LNV@K�L��+e)O:W�l�L�Lc¡P��Lcl8Q�V*L)G W�KfO XcW`_�_+bdK�KFLc¡�XNQ�RPR:WIKaGPL�Qj¡P¡PLc¡�K�WTKfO:L
QkXcK�bdq�L
l�LcK
Qk�`Qkb�Rhl�b�R:XcL�KfO:L�lFKfQkK�LTWkt�bdK�l)Lc¡P�ILcl�_�Q�H R:W �dW`R:��LNV�GPL�Q��dK�LNV@Lc¡ [ u�O:L Q�� �IW`V*bdKfOP_¤K�LNV �
_+b�RPQkK�Lcl�Q�R:¡ KfO:L
�:V�Q�MPO � � bdl)V@LcKfUPV�R:Lc¡ Qjl)Q+l�W&��U:K�bdW`R [

�"W:V¬_ W�l�K��:V�Q�MPO:l+e)O:bdXYO>LN_+G Lc¡ Q�l�b�R:�&�dL UPR:bd PU:Lsl�W&��U:K�bdW`R.v �$�$����
��¢lfU:XcXcLcl�l*t~U�+� H ��R:¡Pl
Q�R:¡ V*LcKfUPV�R:l�KªO:Lsl�W&��U:K�bdW`R�lªUPG:�`V�Q�MPO [ �!bd�`UPV*Lcl % [ w/%¢Q�R:¡ % [ w ( ¡Pb lªM� Q�H�_+W:V*LsXcW`_�M�dL��
L��PQ�_�M�dLcl/e)O:bdXYO+e/LNV*L�l�W&�dq�Lc¡�GIH�XcW`_ _+bdK [ }~R LNQkXYO �"�`UPV*L�v�KªO:L���V*l�K�M�dW�K�b l�KfO:L8�`VFQ�MPO � 	
V*LcKfUPVFR:Lc¡ GIH����������	��
�sQ�R:¡sKfO:L�lFLcXcW`R:¡ M�dW�K)bdl�KfO:L
�`V�QIMPO � �
V*LcKfUPV�R:Lc¡¢G�H#�$�$����
�� [ }�R

�!b �:UPV*L % [ w/% �#XcW:_�M�dL�� V*LcXcK�b+�db R:LNQIV
MPW&�dH:��W`R V@LcXcW`R:l�KfV�U:XcKFLc¡ G�H���������
 �

�"�`UPV*L�% [ w ( QPv:W`R�dH l�b+�sq�LNV*K�bdXcLcl
OPQ�q�L)b�R:bdK�b�Q��!Lc¡P��L
XcW:R��"�`UPV�QkK�bdW`R:l�e)O:bdXYO�_�Q�H MPV*W:MPQk�`QkK�L
XcW`R:l�KªV�Qkb�R�KFl [ z=�+�EW�KfO:LNV =�� q�LNV@K�bdXcLcl V*Lc PU:b�V*L�XcW:R:l�KfV�Qkb�RIK�l8K�W�G L¬MPQkl�lFLc¡sK�W�KfO:LN_ [

u8O:L)_+W:¡"U�dL �$�$����
���l�LNQIV*XYO:Lcl�t^W`V!Q
��� W:GPQ��+� H��rOPQ�MPMIH � �^t QkXcKFW`VEKfOPV*W`U:�:O+KfO:L
MPV*W`M��
Qk�`QjK�bdW`R�Wkt8XcW&�dW`UPV
XcW`R:lFKfV�Qkb�RIK�l [ u8O:bdl�KFLcXYOPR:bd PU:L�Wkt^K�LNR¢lªU:XcXcLcLc¡Pl�b�R ��R:¡Pb�R:�mQslFW&��U:K�bdW`R [
J:W`_+LcKFb _ LclNvaO:Wke/Lcq�LNVcv�XcW`R:l�KfV�Qjb RIK�MPV*W`MPQk�:QkK�bdW`R�Q��dW`R:LsXcW`_ Lcl�K�WmQ¢OPQ��dK G Lªt�W`V@L OPQNq:b�R:�
t^W`UPR:¡ QTl�W&��U:K�bdW`R [ �"W:V/KfO:Lcl�L
XNQklFLclNvPe/L�V*Lc PU:b V@L¬Q�V*LcXNUPV@l�bdq�L�l�LNQIV*XYO KªV*LcL [

( w



�!b �:UPV*L�% [ w ( � lFLcK8Wkt�x¬G W��`Lcl
V*LcXcW`R:l�KªV�U:XcK�Lc¡ GIH���������
 �

� ��� �h����� � ���7��� � � A-����D
�#,.�*¥)� � ���7��� �=�s�#����,

#�O:LNR�KfO:L�lfUPG:�:V�Q�MPO � � MPV*W`¡"U:XcLc¡>G�H���������
 �sbdl�R:W�K
Q���� W:GPQ��+� H��rOPQ�MPMIH � �^t QjXcK�W`VcvCXcW`R��
l�KfVFQkb�R�K�l�XNQ�R�R:W��dW`R:��LNV/GPL
MPV*W`MPQj�`QkK�Lc¡�QkK/Q�R�H+Wkt#KfO:L�q�LNV*KFb XcLcl/Wkt � � [ {�LNR:XcL�v:e/L)V*Lc PU:b V@L
Q�R:W�KªO:LNV8_+LcXcOPQ�R:bdlf_�KFW¬¡PLcXcbd¡PL�UPMPW:Rse)O:bdXcOsLc¡P��Lcl)G L��dW`R:�sK�W�Q+l�W&��U:K�bdW`R [

�
bdq�LNR�Q+�`V�Q�MPO ��)W:Rse)O:bdXcOsXcW`R:l�KªV�Qkb�R�K�MPV*W`MPQk�`QjK�bdW`RsOPQkl)G LcLNRsL��POPQ�U:l�K�Lc¡#vCKfO:L
������� � ����� �  
_+W`¡"U�dL8_�Q�RPQj��Lcl#XcW`RIKfV*W&�kWkt"Q/l�b�_�M�dL8GPQkX���KªV�QkX���b�R:�)Q�MPMPV@W`QkXcO�e)O:bdXYO+Q��+�dWke8l
MPV*W`MPQj�`QkK�bdW`R�K�WsV*LclfUP_+L [ #mL+XcO:W`W�lFL QIR UPR:¡PLcXcbd¡PLc¡>Lc¡P��L�� � � ��Q�R:¡¢XNV*LNQjK�L+Kre/WsR:Lce
�`V�QIMPO:lNv � �� Q�R:¡ � ���� v e)O:LNV*L
Lc¡P��L]��bdl�¡"V*W`MPM Lc¡ b�R � �� Q�R:¡sXcW`_�_+bdK�KFLc¡ b�R � ���� [ #mLTKfO:LNR
MPV*W:XcLcLc¡sK�W�lFW&�dq�L)KªO:L8K*eaWTl�LNMPQ�V�QjK�L)MPV*W`G�dLN_+l�Wkt#l�LNQ�V*XcO:b�R:��t^W`V�l�W&��U:K�bdW`R:l8e8bdKfO:b�R � �� Q�R:¡
� ���� U:l�b�R:�����$����
 � [

z)�:Qkb�R.v`e/L)OPQ�q�L�KfO:L�lfQ�_+L�KfOPV*LcL
MPW�l�lFb G�dL
W`U:KFXcW`_+Lcl8QkK�KªO:L)LNR:¡ Wkt GPW�KªO�WktEKfO:Lcl�L
GPV�Q�R:XcO:Lcl [ |!bdKfO:LNV v e/L�OPQ�q�L Qsl�W&��U:K�bdW`R.vEKfO:L V*LclfU�dK�b�R:�¢�`V�Q�MPO¢bdl+b�R�qkQ��dbd¡#v�W`V�XcW:R:l�KfV�Qkb�RIK
MPV*W`MPQj�`QkK�bdW`R�OPQkl Qk�`Qkb�R�G LcLNR L�� OPQ�U:lFK�Lc¡ [ }�t�KfO:LD��Qkl�K XNQkl�L Q�V@b lFLclNv/e/Lsl�b�_�M�dH;V*LNM LNQkK
KfO:L�MPV@W`XcLcl�l�v GPVFQ�R:XYO>Qk�`Qjb R.vEQ�R:¡>XcW`R�KFb R:U:L [ z=�+�/q Q�� bd¡�l�W�� U:KFb W:R:l QIV*L�QkXcXNUP_+U��QkK�Lc¡�Q�R:¡
V*LcKfUPVFR:Lc¡ Qkl8Q+l�LcK�Wkt�M W�l�l�b�G�dL+l�W&��U:K�bdW`R:l�K�W+KfO:L�W:V*bd��b�RPQ��#b�RPMPU:K)�:V�Q�MPO [

}~R>l�L��dLcXcK�b�R:��KfO:LsXNQIR:¡Pb ¡"QjK�L Lc¡P��L �Iv�e/Lsl�LNQIV*XYO¨t^W`V+Q¢q�LNV@K�L�� Wjt=�dW e/Lcl�K ¡PLc�`V*LcL

( �



�`V*LNQjK�LNVEKfOPQ�R+K*e/W�Q�R:¡�XcO:W:W�l�L8W`R:L�Wkt#b KFl�Lc¡P��Lcl [ #mL�¡PW�l�W+GPLcXNQ�U:l�L
Q�RIH�q�LNV@K�L��+Wkt#¡PLc�`V*LcL
K*e/W V*Lc PU:b�V*Lcl�GPW�KªO Wjt7bdK�lTLc¡P��Lcl
b�R Q lFW&��U:K�bdW`R [ �CW`V*Xcb�R:� QsR:Lce'Lc¡P��L�l�KfQjK�L�QkK�Q q�LNV*K�L��
Wkt�¡PLc�`V@LcL KfOPV*LcL�W`V �`V*LNQkK�LNV vaO:Wke/Lcq�LNVcv/lfO:W:U� ¡ KfV@b �I��LNV+l�W`_ L XcW`R:l�KªV�Qkb�R�KsMPV*W`MPQj�`QkK�bdW`R.v
e8bdKfO �dWke/LNV�¡PLc�`V*LcL�qILNV*K�bdXcLcl�GPLcb�R:�m_+W`V*L�V*LNQjXcK�bdq�L�b�R¢��LNR:LNV�Q�� [ u�O:b l+GPQkl�bdXsO:LNUPV*bdl�K�bdX�t^W`V
XcO:W`W�lFb R:� Lc¡P��Lcl8e/W`V7��l8L;< Xcb LNRIK �dHsW`Rs_+WIl�K8L��PQ�_�M�dLcl)L��PQ�_+b�R:Lc¡ [ |!q�LNRhb t�W`R�dH _+b�R:b�_�Q��
XcW`_�_ b Kª_+LNR�K+MPV*W`MPQk�:QkK�bdW`RmV*LclªU� KFl�t~V*W`_ Q�¡PLcXcbdl�bdW`R.v!LNQjXYO¨q�LNV*K�L��¢e8b+�+�/W`R�dH OPQ�q�L�G LcLNR
q:b lFb KFLc¡ Q
XcW`R:l�KªQ�R�K/R`UP_+G LNV�Wjt K�b�_+LclNvPQ�R:¡ lfU:XcXcLcl�l�bdq�L
GPV�Q�R:XcO:b�R:��e8b+�+�.Lcq�LNR�KªUPQ��+� H5�dLNQk¡sK�W
Q+l�W�� U:KFb W:R [

�.LcK U:l L�� QI_+b�R:LmKfO:L lFLNQ�V*XcO�KªV*LcLst^W`V Qm�`VFQ�MPO�e)O:bdXcO XcW`R�KªQkb�R:lsKfOPV*LcLmQ�_+G:bd�`U:W`U:l l�W��
��U:K�bdW`R:l [/Z V�Q�R:XcO:b R:� e8bdKfO:b�RsKªO:L�l�LNQ�V@XYO KfV@LcL
b l�¡Pb lªM� Q�H�Lc¡¢b�R5�"�:UPV*L�% [ w ' [

e e e

�!bd�`UPV*L�% [ wNy �!Q�_+G:bd�`U:W`U:l8b�RPMPU:K��`V�Q�MPO � � Q�R:¡sK*e/W¬lªUPG:�`V�Q�MPO:lNv � � 	 Q�R:¡�� ���	 [

z8t^K�LNV�OPQ�q`b�R:� MPQkl�lFLc¡ KªOPV*W`U:�`O�� ���������Pv�����
 ���������$�� �v"QIR:¡ ��� �	���	��
 ��vCe/L�LNRIK�LNV
KfO:L8_+W:¡"U�dL � � ��� � �$��� �  [ u8O:L/b�RPMPU:K��:V�Q�MPO.v ���cv�bdl!¡PbdlfM��Q�H�Lc¡ b R��"�`UPV@L=% [ wNyIQ [ ���Eb l�KfO:L
O:L��PQk��W`RPQ��Cl�b+�&�rM W�b�R�K�l�KfQ�V�e)O:bdXYO e/L)lfQ�e b R J:LcXcK�bdW`R 9"[ � [ ��������������� �� G Lc��b�R:l)GIH¬XNQ�� �db�R:�
��������
��+e8bdKfO ���aQkl�b�RPMPU:K \ l�K�LNM�wNo [ |!q�LNV@H�q�LNV*K�L�� � � ���aOPQjl7QjKF�dLNQkl�K/W`R:L�b�R��~Lc¡P��L�Q�R:¡
W`R:L�W`U:K �~Lc¡P��L�Wkt#LNQkXYO XcW&�dW`UPV [ u8O`U:l�v`Q�R b�R:b KFb Q���MPQjl�l/Wkt �$�$����
��
t~Qkb+� l�K�W�l�b�_�M�db t^H � �aQ�R:¡
W`U:KfMPU:KFl)Q�RsUPRPQ��dK�LNV*Lc¡��`V�Q�MPO.v � 	 � � � [

z8K KfO:bdl MPW�b�RIKNv ��������������� �� XNV*LNQjK�Lcl�K*e/W _+W:¡PbA�"XNQkK�bdW`R:l�Wkt � 	 \ lFK�LNM � o [ z$�+�
q�LNV*KFb XcLcl�Q��dW`R:�+KfO:L
L��`KFLNV*bdW`V�Wkt	� 	 OPQ�q�L$� Wke/Lcl�K/¡PLc�`V*LcL�v b R KªO:b l�XNQkl�L�v 9"[ u8O:U:lNv:e/L)lFL�� LcXcK

( =



Q�R+UPR:¡PLcXcbd¡PLc¡�Lc¡P�IL7QjK W`R:L/Wkt.KfO:Lcl�L/q�LNV*KFb XcLcl�vklfQ�H
Lc¡P��L\� [ � � 	 bdl!l�LcKEK�W�GPL � 	�L��`XcLNM:K�e8bdKfO
Lc¡P��LK��¡"V*W:MPMPLc¡ \ �"�`UPV@L"% [ wNy�GPo�QIR:¡ � ���	 bdl8l�LcK/K�W�GPL �
	/L��:XcLNM:K8e8bdKfO Lc¡P��L_�
XcW`_ _+bdK�K�Lc¡
\ �"�`UPV@L�% [ wNykXNo [
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�!b �:UPV*L % [ w ' � V@LcXNUPV*l�bdq�L�lFLNQ�V*XcO KfV*LcL
¡PLcl�XcLNRIK

#mL�R:Wke�GPV�Q�R:XcOst^W`V�KfO:L���V*lFK)K�b�_+L [ u7eaWsMPQ�V�Q�� �dL��/V*LcXNUPV*l�bdq�L+XNQ��+�dl�Q�V*L¬_ Qk¡PL�K�W
��������
��.v`W:R:L
W`R b�RPMPU:K
�`V�Q�MPO � � 	 \ lFK�LNM = o8Q�R:¡sKªO:L
W�KfO:LNV/W`R � ���	 \ lFK�LNM 9 o [

# b KªO:b RhKfO:L8�dLªt�K
GPV�Q�R:XcO \ l�KFLNM = o�XcW`R:l�KfV�Qjb RIK)MPV*W:MPQk�`QkK�bdW`RsV@Lc¡"U:XcLcl)KfO:L
�:V�Q�MPO K�W
Q
lFW&��U:K�bdW`R lfUPG:�`V�QIMPO.v 
 �Yv:¡PbdlfM��Q�H�Lc¡sb�R��"�`UPV@L"% [ wNx�Q [ #;bdKfO:b�R KfO:L
V*bd�`OIKaGPV�QIR:XYO \ l�K�LNM 9 o
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bdK�LNV�QjK�bdW`R:l
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�
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_+U�dK�b�M� L;�rMPOPQjl�L�M:b M L��db R:L Wkt�Q�� �IW`V*bdKfOP_+l [ �
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 ��� MPV*Wkq:b ¡PLmMPQ�V@K�b�Q��8l�W&��U:K�bdW`R:l¢Q�R:¡;QjK�K�LN_�M:K�lsQkK�M:bdLcXcLce8bdl�L�V*LcXcW`R:lFKfV�U:X;�
K�bdW`R:l�Wkt�XcW`_�M�dLcK�L+l�W�� U:KFb W:R:l [ u1W���LcKfO:LNV vPKfO:Lcl�L�Q��d��W`V@b KªOP_+l MPV@Lcl�LNR�K�q QIV*bdW`U:l QIMPMPV*W`QkXcO:Lcl
K�W�KªO:L�MPW&�dH:��W`R V@LcXcW`R:l�KfV�U:XcKFb W:R t V*W:_ _ W`_+LNRIK�l)MPV*W`G�dLN_ [
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� �������	��
 �

� � � � � � ����� ��� � � � � � � � �

p MPW`RsG Lcb R:� MPV*Lcl�LNRIK�Lc¡ V*LNQ��._+W`_+LNRIK/¡"QkKfQPvIKfO:L�V*LcXcW`R:l�KªV�U:XcK�bdW`R Wkt q�LNV*KFL���MPW�lFb KFb W:R:l)Q�R:¡
�dW`XNQ���QIR:�&�dL�Q��`Lcl/Wkt^K�LNR QkXc PU:b V@LclalFW`_+L�b RPQjXcXNUPV�QkXcbdLcl8t~V*W`_'R`UP_ LNV*bdXNQ��#XcW`_�MPU:KªQkK�bdW`R LNV�V*W`V
Q�R:¡�b�_�M LNV�t�LcXcK b RPMPU:K _+W`_+LNRIK+¡"QkKfQ [m] LNV@KfQkb�R>K*H M Lcl¬Wjt)q�LNV*K�bdXcLcl�lFLcLN_ KFWiG L Q*:#LcXcK�Lc¡
_+W`V@L
KfOPQ�RsWIKfO:LNV*l
UPMPW`RhLNR:XcW`UPR�KFLNV*b�R:�sb RPQjXcXNUPV�QkXcbdLcl [ }~R�KfO:bdl�XYOPQ�M:KFLNVcvPe/L�L��PQ�_+b�R:L+KfO:L
q QIV*bdW`U:l �dLcq�L��dl�Wkt"XcW`RIKfV*W���e/L7_ QNH
b�_�M W�l�L/W`RTb�RPMPU:K!¡"QkKfQ \ J:LcXcK�bdW`R ( [ wNo.e/LaGPV@b L��"H+¡Pbdl�XNU:l�l
KfO:L�lfU:XcXcLcl�l/Wkt V*LcXcW`R:lFKfV�U:XcK�bdW`R W`R+lfM LcXcbA�"X
t~Q�_+b+�db Lcl�Wkt#�`V�Q�MPO:l \ J:LcXcK�bdW`R (P[ � o!Q�R:¡#v���RPQ��+� H�v
e/L�¡Pbdl�XNU:l�l�KªO:L�L;:#LcXcK�Wjt7qkQ�V*H:b�R:� KªO:L R:UP_+GPLNVTWkt)_+W`_+LNRIK�l+MPV*Wkq`bd¡PLc¡�Qkl�b�RPMPU:K�K�W�KfO:L
V*LcXcW`R:lFKfV�U:XcK�bdW`R \ J:LcXcKFb W:R (P[G= o [

� ��� � �/�.?��ª��(3© �5�8�"�#�)&��)§i�#��� 
C��� D � � �/�.�

# bdKfO:b�R KfO:L)V*LcXcW`R:lFKfV�U:XcK�bdW`R MPV*W:XcLcl�lNvIt�W:UPV!¡PLcXNV*LNQklFb R:� � LcqIL�� l/WktEXcW`R�KªV*W&�"_�Q�H�GPL�b�_�MPW�lFLc¡
W`Rhb RPMPU:K
¡"QjKfQ+K�W�_ W`¡"U�dL ����
 �$�������$�� [ u8O:Lcl�LT¡PLcK�LNV�_+b�R:L+KfO:LT¡PLc�`V*LcL�KFW�e)O:bdXcOse/L8� �
KfO:L�qILNV*K�L��mMPW�lFb KFb W:R Q�R:¡�MPWIK�LNR�KFb Q���Q�R:�&�dL�b�RIt^W`V�_�QjK�bdW`RmGPLcb�R:� MPQjl�l�Lc¡mW`R t V*W:_ _+W:¡"U�dL
� ��������� [ ��QIV*H`b�R:��KfO:L �dLcq�L��/Wkt8XcW`RIKfV*W���Q��+� Wke8l+U:l+K�WsK�Lcl�KTKfO:L�t~UPR:XcK�bdW`RPQ��dbdK*HmWkt8KfO:LsV*L;�
XcW`R:l�KªV�U:XcK�bdW`R¢Q��d��W`V*bdKfOP_ l UPR:¡PLNV�qkQ�V*bdW`U:l
LNRIq`b�V*W`RP_ LNR�K�l
V�Q�R:�Ib R:� t~V*W`_ b ¡PLNQ��!K�W V@LNQ��db lFK�bdX
XcW`R:¡PbdK�bdW`R:l [ #mL
¡PbA:#LNV*LNRIK�b�QkK�L¬G LcK*eaLcLNRhKfO:L
¡PLc�`V*LcLcl�Wkt XcW:R�KfV@W&�#Qkl/t^W&�+� Wke8l��
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w [ � 58���<���.� ���� 5 �.�82 �.�.'B0��4� �B# �B�D34�+�����8� � #mL
_�Q�H�� ��G W�KfO MPW�lFb KFb W:RsQ�R:¡ QIR:�&�dL
¡"QkKfQTlfU:XcOsKfOPQkK/b�RIt^W`V�_�QkKFb W:R MPQkl�lFLc¡sW`R�KFW ����
������������� �bdl)L��PQkXcK [

� [ � 58���<� �B�+���� 5 0��8���+���(���*
 �.�*2 � 58����� 3 �83 ������
 � #mLm_�Q�H � ��W:R� H q�LNV*K�L��
MPW�l�bdK�bdW`R:l�QIR:¡¬V*LcXcW`R:lFKfV�U:XcK M W�K�LNRIK�b�Q�� QIR:�&�dL7Q��`LclEb�R � ���������8U:l�b�R:�
KfO:bdl�MPW�l�bdK�bdW`R:b�R:� [
u8O`U:l�v)OPQ�� t¬Wjt¬KfO:L¢b�RPMPU:K ¡"QkKªQ MPQklFl�Lc¡ W`R�KFW ����
 ���������$�� �b lsL��PQkXcK Q�R:¡�OPQ�� t+b l
V*LcXcW`R:l�KfVFU:XcK�Lc¡ [

= [ � 58���<�	34��34����� 28�+�� ��#mL�_ QNH U:l�L¬M LNV�t�LcXcK
_+W`_ LNR�K/¡"QkKfQ Qkl8b�RPMPU:K)KFW �����������
Q�R:¡ V*LcXcW`R:l�KªV�U:XcK)GPWIKfOsMPW�lFb KFb W:R Q�R:¡¢Q�R:�&�dL�¡"QkKªQ�KFW�GPL�MPQklFl�Lc¡ W`RIK�W ����
 �$�������$�� [

9C[ ������)B��0 34��34����� 2��+�� � #¨Li_ QNH QkXc PU:b V@L QkXcKfUPQ���_ W`_+LNRIKs¡"QkKfQPv�XcW`R�KªQkb�R:b R:�
_+LNQklfUPV*LN_ LNR�KEb�_�MPLNV�t^LcXcK�bdW`R:lNv:K�W�G L8U:l�Lc¡�Qkl!b�RPMPU:K�KFW � ������� � [ �EW�lFb KFb W:R¬QIR:¡ QIR:�&�dL
¡"QkKfQ+V*LcXcW`R:l�KªV�U:XcK�Lc¡st~V*W`_'KfO:LclFL�_+W`_+LNRIK�l8bdl�KfO:LNRsMPQkl�l�Lc¡sW:R�K�W ����
������������� [

# b KªO:b R W:UPVaV@Lcl�LNQ�V*XcO.v:eaL�L��PQ�_+b�R:Lc¡ KfO:L
MPLNVrt�W`VF_�Q�R:XcL�Wkt W`UPV/Q��d��W`V@b KªOP_+l8W`R KfO:L
b�RPMPU:K)¡PW:_�Qkb�R:l)Wjt L��PQkXcK/q�LNV*K�L��sQ�R:¡¢Q�R:�&�dL
b�RIt�W`VF_�QkK�bdW`R�Q�R:¡sL�� QjXcK)_+W`_+LNRIK/¡"QkKfQ [

� ��� ��� ���6�Y�5�Y�5( �#����9 �/���!¥����5D
� ��§ � �/�#���5D�,%�-�#�8� �5,

Z H�RPQkKfUPV*L�Wkt#KfO:L8 PUPQk¡"V�QkKªUPV*L/t^W`V�_+U��QPv�q�LNV@K�bdXcLclae�b KªO:b R Q�M W&�dH`�IW`R�KªOPQkKaQ�V@L8XcW�� �db�R:LNQ�V�W`V
b�R�KFLNV*bdW`V#Wjt�K�LNR5KfV*bd����LNVER:UP_+LNV*bdXNQ��:XcW`_�MPU:KfQkKFb W:R
LNV�V*W:V*l#b�RTKfO:LaV*LcXcW:R:l�KfV�U:XcK�bdW`R���M W�l�bdK�bdW`R:b�R:�
Q�R:¡¢MPW�K�LNRIK�b�Q��ELc¡P��L¬QIR:�&�dL V@LcXcW`R:l�KfV�U:XcKFb W:R t^W`V/KfO:Lcl�L+q�LNV@K�bdXcLcl)Wkt^K�LNRhb R:X���U:¡PLclTl�bd�`R:bA�"XNQ�R�K
b�RPQkXcXNUPV�QkXcH [

}~RPQkXcXNUPVFQkXcbdLcl Q�V@b lFL� PU:b KFL�¡PbA:#LNV*LNR�K7� Hsb�Rhl �db �:O�K �dH�¡Pb�:#LNV*LNRIK8�`VFQ�MPO:l [ �CW`V�L�� Q�_ M� L�v
�"�`UPV*L (P[ w�¡PbdlfM��Q�H`lTKfO:L+q�LNV*K�L��¢MPW�lFb KFb W:R:l¬Q�R:¡mMPWIK�LNR�KFb Q�� Lc¡P��L Q�R:�&�dLcl�V*LcXcW`R:l�KªV�U:XcK�Lc¡mG�H
_+W:¡"U�dL ������������t^W`V�K*eaW �`V�Q�MPO:lNv ���
Q�R:¡��
	kv"e�O:LNV*L � �)bdl�Q�lFb ���rMPWIb RIK�lFKfQ�V8Q�R:¡ �
	�b l
Q�R+Lcbd�`OIK �rM W�b�R�K8lFKfQ�V [ }~R LNQkXYO M�dW�KNv:KfO:L8W:V*bd��b�RPQ��#MPW&�dH:��W`R e)O:W�l�L8XcW:_�M�dL���_+W`_+LNRIK�l/MPV*W��
q:b ¡PLc¡¨b RPMPU:K
KFW _+W:¡"U�dL � ���������+b l
¡PbdlfM��Q�H�Lc¡mb�R�l�W&�dbd¡ �db�R:Lcl�Wkq�LNV*KFW`M KfO:L�V*LcXcW`R:l�KªV�U:XcK�Lc¡
¡"QkKfQ [ Z W�KfO � �aQ�R:¡ �
	�XcW`R�KªQkb�R+l�LcK�l�Wkt.t�W`UPVEXcW�� � b�R:LNQ�V7q�LNV*K�bdXcLclaQjl!eaL��+�.Qkla_�QIR�H+b�R�KFLNV*bdW`V
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�!bd�`UPV@L (P[ w � MPWIl�bdK�bdW`R¢Q�R:¡ Q�R:�&�dL¬V@LcXcW`R:l�KfV�U:XcKFb W:R:l/t�W:V/K*eaW+�`VFQ�MPO:l ���)Q�R:¡ �
	

q�LNV*KFb XcLcl [ �/LcXcW`R:l�KfVFU:XcK�Lc¡ q�LNV@K�L�� MPW�lFb KFb W:R:l Q�R:¡¢MPW�KFLNR�K�b�Q��!Q�R:�&�dLcl
Q�V*L�V*LcXcW:R:l�KfV�U:XcK�Lc¡¢QkX;�
XNUPV�QkKFL�� H+b�R+�`VFQ�MPO ��� [ }~R+�:V�Q�MPO �
	Nv:O:W e/Lcq�LNV vkW`R�dH¬L��:K�LNV*bdW`V�q�LNV*K�bdXcLcl/Q�V*L8V*LcXcW`R:l�KªV�U:XcK�Lc¡
QkXcXNUPV�QjK�L��dH��  � � � � � � � � � � � � � � � ��[ }~RIK�LNV*bdW`V�q�LNV*KFb XcLcl
LcbdKfO:LNV�b�R:X���U:¡PL�_+b�R:W`V�b�RPQkXcXNUPV�QkXcbdLclNv
 � � " � � � � � vPW`V
L��:KfV*LN_ L�v#b�V�V*LcXcWkq�LNV�QIG� L LNV�V*W:Vcv  � � � � � � � ��[ }�RmKªO:L�XNQkl�L�WjtaKfO:L-��QklFK
t^W`UPV
q�LNV*KFb XcLcl�vPKfO:Lcb�V)V@LcXcW`R:l�KfV�U:XcKFLc¡ MPW�l�bdK�bdW`R:l
Q�MPM LNQ�V)QjK7M W�b�R�KFl¬w�v � v = vPQ�R:¡ 9"[

u8O:U:lNv.e)O:LNR�e/W`V �Ib R:�slªMPLcXcbA�"XNQ��+�dH e8bdKfO�KfO:L+�`VFQ�MPO��~KfO:LcW`V*LcKFb X�QklªMPLcXcK�l
Wkt/KfO:L�V*L;�
XcW`R:l�KªV�U:XcK�bdW`R:l!Q��d��W`V*bdKfOP_W`R��`V�QIMPO:l lfU:XcO�Qjl ���Nv�e/L � ��KfO:L�W`U:KªMPU:K#t~V*W`_�_ W`¡"U�dL �����������
Q�R:¡�b�RPMPU:KiM LNV�t^LcXcK b�RIt^W`V�_�QjK�bdW`R�KFW;_+W:¡"U�dL ����
������������� [ #�O:LNRL�� QI_+b�R:b R:�LNV�V*W`V �
V*LcXcWkq�LNV*H�Q�G:b+�dbdK�bdLcl Q�R:¡ MPQ�V*K�b�Q��8lFW&��U:K�bdW`R l�LNQ�V*XcO�O:LNUPV*bdl�KFb Xclse�b KªO:b R KfO:L¢V*LcXcW`R:l�KªV�U:XcK�bdW`R
Q��d��W`V@b KªOP_+lNvEe/L�b�RPMPU:K�QkXcKªUPQ��aM W�l�bdK�bdW`R�Q�R:¡�Q�R:�&�dL b RIt^W`V�_ QkK�bdW`Rit V*W:_ _+W:¡"U�dL������$����� v
Q��+�dWke8b�R:��b�RPQkXcXNUPV�QjXcHsK�W�LNRIK�LNV/KfO:L
b�RPMPU:K�¡PW`_�Qkb�R [

] LNV*KªQkb�R¨t Q�_ b �dbdLcl Wkt lªOPQ�MPLcl�¡PLN_ W`R:l�KfV�QjK�L�b�RIK�LNV*Lcl�KFb R:��GPLNOPQ�q:bdW`UPV [ u8O:LslªU:XcXcLcl�l�Wkt�V*L;�
XcW`R:l�KªV�U:XcK�bdW`R¢¡Pb�V*LcXcK �dH>¡PLNMPLNR:¡Pl�UPMPW:RmKfO:L V*L���QkK�bdq�L5� W:XNQkK�bdW`Rit~V*W`_�e)O:bdXcO _+W:_+LNR�KFl�Q�V*L
_+LNQklªUPV*Lc¡se8bdKfO:b�R�KfO:L�M��Q�R:L [
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�!bd�`UPV@L (P[ � �!Q�R:W`V@KfO:LNQkl�K/KfV�QIR:l ��QkK�bdW`RsWjt MPW&�dH:��W`R ��GIH 	 \ w � wNo

�"W:V�L��PQ�_�M�dL�v���bdq�LNR�Q>w � �~l�bd¡PLc¡�V*Lc�:U� QIV�MPW&�dH:��W`R>Wkt
V�Qk¡Pb�U:l w�vF�+v �"�`UPV*L (P[ � ¡PbdlfM��Q�H`l
K*e/W V*LcXcW:R:l�KfV�U:XcK�bdW`R:l
Wjt�KfO:L+q�LNV*K�bdXcLcl
Wkt � [ }~R �"�:UPV*L (P[ � QPvC�'bdl�XcLNRIK�LNV*Lc¡mQkK \ w � w�o [ }�R
�"�`UPV*L (P[ � G.v �'bdl
XcLNRIK�LNV*Lc¡mQkK \ � � � o [ }~R¢GPWIKfO@�"�`UPV*LclNv.KfO:L+W`V@b �Ib RPQ�� M W&�dH`��W:R bdl+M� WIK�K�Lc¡
b�R¢l�W&�dbd¡ �db�R:Lcl [ #�O:LNR¢XcLNRIK�LNV*Lc¡>QkK \ w � wNo vPq�LNV*K�bdXcLclTWkt ��QIV*L�QkXcXNUPV�QkK�L��dH¢V*LcXcW`R:l�KfVFU:XcK�Lc¡ [
#�O:LNRsXcLNRIK�LNV*Lc¡ QkK \ � � � ocv`O:Wke/Lcq�LNVcv:KfO:L�V*LcXcW:R:l�KfV�U:XcK�bdW`RsG LcXcW`_+Lcl�b�R:¡PLcXcb MPO:LNVFQ�G�dL [

} t"e/L!XcLNRIK�LNV Q�V*Lc�`U��Q�VEMPW�� H:��W`R � QkK#KfO:L�W`V*bd��b�R.vkKfO:LaV@LcXcW`R:l�KfV�U:XcKFb W:R�V*LN_�Qjb R:l!MPLNV �
t^LcXcK [�p MPW`RsQkKFK�LN_�M:K�b�R:��K�W�V*LcXcW:R:l�KfV�U:XcK)QTlfUPG XcW`_�M W`R:LNR�K�Wkt KªO:b l�lfQ�_ L"�+v"O:Wke/Lcq�LNVcv:e/L
Qk�`Qjb R R:W�K�bdXcL8KfO:L8b�RIKfV*W:¡"U:XcK�bdW`R+Wkt.b�RPQkXcXNUPV�QkXcbdLcl [ �!bd�`UPV*L (P[>= Q8¡PbdlfM��Q�H:laKªO:L)V*LcXcW`R:l�KªV�U:XcK�Lc¡
MPWIl�bdK�bdW`R:l/Wkt#KfO:L)UPMPMPLNV/V*bd�`OIK)w � q�LNV*KFb XcLcl�Wkt Q�V*Lc�:U� QIV 9 ' �~lFb ¡PLc¡sMPW�� H:��W`R XcLNRIK�LNV*Lc¡�QkK�KfO:L
W`V*bd��b�R [ �!bd�`UPV*L (P[G= G>¡PbdlfM��Q�H:lsKfO:L V*LclfU�dK�l Q�t^K�LNV�MPV@W`XcLcl�lFb R:��GIH ����
������������� Q�R:¡ �"���

−0.2 0 0.2 0.4 0.6 0.8 1 1.2
−0.2

0

0.2

0.4

0.6

0.8

1

1.2

initial vertex reconstruction from moments

−0.2 0 0.2 0.4 0.6 0.8 1 1.2
−0.2

0

0.2

0.4

0.6

0.8

1

1.2

after buildgraph

−0.2 0 0.2 0.4 0.6 0.8 1 1.2
−0.2

0

0.2

0.4

0.6

0.8

1

1.2

segment found

reconstructed 

original 

�!b �:UPV*L (P[>= �#K�W:MsV*bd�`O�K�XcW`V�R:LNV/Wkt�Q�V*Lc�:U� QIV 9 ' �~l�bd¡PLc¡¢MPW&�dH:��W`R

y�y



UPV*L (P[G= X ¡PbdlfM��QNH:lsKfO:L V*LclªU� KFl Q�t^K�LNV�MPV@W`XcLcl�lFb R:��GIH ���������	��
��Q�R:¡ � ��� � � ��� ��� �$������ [
��W�K�LsKfOPQkK W`R:L W`U:K7� H:b�R:��q�LNV*K�L�� �dbdLclsW`U:K�Wjt KfO:L�¡PbdlfM��QNHILc¡;¡PW:_�Qkb�R [ }~RIK�LNV*Lcl�KFb R:��� H�v�Q
MPW�� H:��W`R b�R:X���U:¡Pb R:� Q�� � 9 ' q�LNV*K�bdXcLcl/XNQ�R GPL
V*LcXcW`R:l�KªV�U:XcK�Lc¡sQkXcXNUPV�QkK�L��dH�vPe�O:LNV*LNQklaQjlalªUPG:l�LcK
Wkt#l�b ?cL+w � XNQ�RPR:W�K [ u8O:U:lNvIlfUPG:l�LcK�l�Wkt#l�LcK�l�Wjt�QkXcXNUPV�QjK�L��dH�V*LcXcW`R:l�KªV�U:XcK�b�G�dL)q�LNV@K�bdXcLcl7QIV*L8R:W�K
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R:L _ QNH O�HPMPW�KªO:LcK�bdXNQ��+� H ¡PLNV*bdq�L
l�W:_+L _ LNQklfUPV*L�Wkt#X��dW�l�LNR:Lcl�l)GIH�XcW`_ MPQ�V*b�R:��_+W��
_+LNRIK�l+Wkt)KfO:LsV*LcXcW`R:lFKfV�U:XcK�Lc¡�M W&�dH`��W:R>K�W KfO:LsW:V*bd��b�RPQ��/b RPMPU:Ks_+W`_ LNR�K�l [ �ELNV�OPQIM:l�l�KfQ*�
K�bdl�K�bdXNQ��/_+LNQklfUPV@LN_+LNR�KTWktaKªO:L�¡PbA:�LNV@LNR:XcLcl G LcK*eaLcLNR¨_+W`_+LNRIK�l�XNQIRmMPV*Wkq`bd¡PL�Q�R`UP_ LNV*bdXNQ��
¡PLcl�XNV*b�M:K�bdW`R Wjt KfO:bdl/X�� WIl�LNR:Lcl�l [ u�O`U:lNv:XcW`_ MPQ�V�QkK�bdq�L�XcLNV*K�bA�"XNQkK�bdW`R Wkt#l�W�� U:KFb W:R:lNvPV*LN_�Qkb�R:l8Q
_+W�lFK �dH UPR:L��PM�dW`V*Lc¡¢¡PW`_�Qkb�R e8bdKfO:b�R¢MPW�� H:��W`RsV@LcXcW`R:l�KfV�U:XcKFb W:R t~V*W`_%_+W`_+LNRIK�l [
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�/LcbdK�LNV�QjK�bdW`RsWktEKfO:L� PUPQk¡"V�QkKªUPV*L8t^W`V�_+U��Q+W`RsQT�`V@LNQkK�LNV/R`UP_+G LNV8WktEXcW`R:l�KfV�Qjb RIK�l)_ QNH MPV*W��
q:b ¡PL¢Q¢V*LcXcW`R:l�KfVFU:XcK�bdW`R>KfOPQkK+_+W`V*L X��dW�l�L��dH�V*Lcl�LN_+G�dLcl�KfO:LsW`V@b �Ib RPQ��)MPW&�dH:��W`R [ z8t^K�LNV+Q�R
b�R:bdK�b�Q��)V�UPR¨Wkt � ������� �Pv!UPMPW`R¨LNR:XcW`UPRIK�LNV*b�R:�mb�RPQkXcXNUPV�QkKFLsb RIt^W`V�_ QkK�bdW`R.v!q�LNV@K�bdXcLcl¬¡PLcLN_ Lc¡
QkXcXNUPV�QjK�L+W`V
b�RPQkXcXNUPV�QjK�L�XcW`U�d¡�GPL�KfQj����Lc¡mQ�R:¡m¡Pbdq:b ¡PLc¡�b�RIK�WsXcW`V�V@LclfMPW`R:¡Pb�R:�mMPQ�V*KFb KFb W:R:l [
�EW�l�bdK�bdW`R:lTWktaqILNV*K�bdXcLclTt V*W:_�KfO:L�MPQ�V*KFb KFb W:R¢Wkt7QjXcXNUPV�QkK�L�qILNV*K�bdXcLcl�XcW`U�d¡>KfO:LNRmG L U:l�Lc¡>Qkl
Qk¡P¡PbdK�bdW`RPQ��EXcW`R:l�KªV�Qkb�R�KFl8b�R Q lfUPG:l�Lc PU:LNR�K�bdK�LNV�QkK�bdW`RhWkt!KfO:L�V*LcXcW`R:l�KªV�U:XcK�bdW`R t^W`V�_+U��Q [ u8O:L
_+W�KFb qkQkK�bdW`R¢GPLcb�R:�¢KfOPQkK
Qk¡P¡PbdK�bdW`RPQ���b�RIt�W`VF_�QkK�bdW`R�b�RmQ V*LcbdK�LNV�QkK�bdW`RiW`R¢Q��`V@LNQkK�LNV
R:UP_¬G LNV
Wkt!XcW`R:l�KfVFQkb�R�K�l
_�Q�HsMPV*Wkq`bd¡PL¬_ W`V*L¬QjXcXNUPV�QkK�L�V*LcXcW:R:l�KfV�U:XcK�bdW`R t�W:V/KfO:W�l�LTq�LNV*K�bdXcLcl�b�R:b KFb Q�� �dH
b�RsKfO:L
b�RPQkXcXNUPVFQkK�L¬MPQIV*K�bdK�bdW`R [
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e/L8OPQ�q�LaQ�_+LcXcOPQ�R:bdlf_t�W:V#bd¡PLNRIK�b t�H:b�R:�¬b�RPQkXcXNUPVFQkK�L/q�LNV*K�bdXcLclNvke/L/l�LNMPQ�VFQkK�L�qILNV*K�bdXcLcl
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�!bd�`UPV*L�y [>= �Eb ¡PLNRIK�b t^H`b�R:� QkXcXNUPV�QjK�L�Q�R:¡ b�RPQkXcXNUPVFQkK�L�qILNV*K�bdXcLcl
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Q�R:�&�dLclTWkt8q�LNV*K�bdXcLcl�b�R¨KfO:L�QkXcXNUPVFQkK�L�MPQ�V@K�bdK�bdW`RmQ�V*L KfO:LNRmU:l�Lc¡�Qkl�Qk¡P¡PbdK�bdW`RPQ��/b�RPMPU:K+XcW`R��
l�KfVFQkb�R�K�l�e8bdKfO:b�R Q lfUPG:l�Lc PU:LNRIK)bdK�LNV�QjK�bdW`RsWkt � ��������� [ u8O:bdl
l�LcXcW:R:¡ XNQ��+�EK�W � ���������+XcW`U�d¡
OIH M W�KfO:LcK�bdXNQ��+�dH MPV@W q:bd¡PL)Q�G LcK�K�LNV�V*LcXcW`R:l�KfVFU:XcK�bdW`RTt^W`V!KfO:L�q�LNV*K�bdXcLcl�Wjt�KfO:L8b�RPQkXcXNUPVFQkK�L
MPQ�V �
K�bdK�bdW`R [
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qILNV*K�L���Q�R:¡�Q�R:�&�dL M W�l�bdK�bdW`R:l¢V*LcXcW`R��
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XNQ�U:l�b�R:� �`O:W�l�K/q�LNV@K�bdXcLcl [
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lfU:XcXcLcl�l@t U�+�dH ��R:¡Pl
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KfOPQkK!V*Lcl�KfV*bdXcK�b�R:��KfO:L � �^t~QkXcK�W`V.MPV*W`G�dLN_�b�RTe8QNH:l#e)O:bdXcO+V*Lcl�LN_+G�dL
QklfM LcXcK�l�WjtaKfO:L�M W&�dH`�IW`R V@LcXcW`R:l�KfV�U:XcKFb W:RmMPV*W`G�dLN_ QIV*L ��"�rOPQ�V*¡ [ u8O:L QkXcKfUPQ���MPV*W:G� LN_
b�R�qIW&�dq�Lcl���R:¡Pb�R:��QT�&�dW`GPQ��+�dH&�rOPQIMPM�H � �^t~QkXcK�W:V!e8bdKfO:b�R Q+_+W:_+LNR�K6�~¡PLNV*bdq�Lc¡sLc¡P��L;�rG:bdXcW&�dW`UPV*Lc¡
�`V�QIMPO [ �
UPV8MPV*W:Wkt!¡PLN_+W`R:l�KfVFQkK�Lc¡sKfOPQkK/l�LNQIV*XYO:b�R:� t�W:VaQ �&�dW`GPQ��+�dH&�rOPQ�MPMIH � �^t QkXcKFW`V�e8bdKfO:b�R
Q G W`UPR:¡PLc¡�~¡PLc�`V*LcL�Lc¡P��L;�rG:bdXcW&�dW`UPV*Lc¡��`VFQ�MPOmbdl ��"�rOPQ�V*¡ [ u�O`U:lNvEe/L�Qkl;� W:UPV*l�L��dq�Lcl+KfO:L
 PU:Lcl�K�bdW`R.vEXNQ�R¨eaL b R:XcW:V�MPW`VFQkK�L���LcW:_+LcKfV*bdX�W`V@KfO:W���W`RPQ�� bdK*H¢XcW`R:l�KfVFQkb�R�K�lTb�R�K�W¢Q V*Lc¡"U:XcKFb W:R
K�W�MPV*Wkq�L�KfOPQkK!l�LNQ�V@XYO:b�R:�
t^W`V!Q5�&�dW`GPQ��+�dH&�rOPQ�MPMIH � �^t QjXcK�W`V1e8bdKfO:b�R�QT_+W`_+LNRIK �~¡PLNV*bdq�Lc¡�Lc¡P�IL;�
G:bdXcW&�dW`UPV*Lc¡¢�`V�QIMPO b l�Q��dl�W  �$�rOPQ�V@¡ �

g¢W`¡PbA�"XNQkKFb W:R:l K�W�XNUPV�V*LNRIK#XcW`_�M W`R:LNR�KFl _�Q�H)MPV*Wkq:b ¡PL/Q8V*Lc¡"U:XcK�bdW`R t V@W`_ = �~S�}^gm|���JP}~�
��z
�
g¢z�u ] {�}~��� [ z$�dK�LNV�RPQkK�bdq�L��dH�v"R:Lce XcW`_�M W`R:LNR�KFl�b�_�MPWIl�b�R:�¬W:V*KfO:W���W:RPQ��db K*HTWkt"t~V�Q�_+Lce/W`V7��l
_�Q�H�Q��+�dWke6Q�_�QIMPM:b R:�>t~V*W`_ |!S���| � Z } ] �
�#� p �8|�S � �~�Pz ] u��
� [ �ELNVFOPQ�M:l�KªO:L L����
M�dW�bdKfQkK�bdW`R Wkt�M��Q�RPQ�V*bdK*H�v�XcW`RPR:LcXcKFLc¡"R:Lcl�lNv`QIR:¡¬W:V*KfO:W���W:RPQ��db K*H
e8bdKfO:b�R+lFW&��U:K�bdW`R:l�_+bd�`OIK�MPV*W��
q:b ¡PL+Qkl�l�bdl�KªQ�R:XcL�b�Rs¡PLclFb �:R:b R:�sQ�V*Lc¡"U:XcKFb W:R [

u8O:Lcl�L�XcW`_�M�dL��:bdKrH  PU:Lcl�K�bdW`R:l)V*LN_ Qkb�R�UPRPQ�R:lFeaLNV@Lc¡ Q�R:¡�b�RIq`bdK�L�t~U:KfUPV*L�L��PQ�_+b�RPQkK�bdW`R t~V*W`_
KfO:L
XcW`_ M� L��:bdK*HsKfO:LcW`V*LcK�bdXcb�Q�R:l [
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gmQ�RIH Q�q�LNR:U:Lcl�e�b KªO:b RsM W&�dH`�IW`R�V@LcXcW`R:l�KfV�U:XcKFb W:R+t~V*W`_'_+W`_+LNRIK�lNvIb R:X���U:¡Pb�R:� q Q�V*H:b�R:�+¡PLNR��
l�bdK*H�vNlFW&��U:K�bdW`RTq Q��dbd¡"QkK�bdW`R.vIb KFLNV�QkK�bdq�L/V*LcXcW`R:l�KfVFU:XcK�bdW`R.vkLNV�V*W`V�K�W&�dLNV�Q�R:XcL�e8bdKfO:b�R�¡PbA:#LNV*LNR:XcLcl!Wkt
_+W`_ LNR�K�l�v�Q�R:¡�MPV*W`G�dLN_�Wkt�XcW`_ M� L��:bdK*H�v V@LN_�Qkb�R+W`M LNR�Q�R:¡ UPR:L�� M�dW`V*Lc¡ [ u8O:Lcl�L)M W�K�LNRIK�b�Q��
V*Lcl�LNQIV*XYO�¡PW`_ Qkb�R:l�MPV*Lcl�LNRIK
q�LNV*HsKfQ�R:�Ib G�dL�QIR:¡ �ILNR`U:b�R:L�M W�l�l�b�G:b+�db KFb L�lTt�W`V�b�_�MPV*Wkq:b R:��KfO:L
lfU:XcXcLcl�l
WjtaMPW&�dH:��W`R¢V*LcXcW`R:l�KªV�U:XcK�bdW`R¢Q��d��W`V*bdKfOP_ l�Q�R:¡�t�W`V�¡PLcLNMPLNR:b�R:��W`UPV
UPR:¡PLNV*l�KfQIR:¡Pb R:�
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Wkt KªO:b l
MPV*W`G�dLN_ [
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x�x ) OPQkl
b�R:lfM:b�V*Lc¡ b�R�K�LNV@Lcl�K�b�R�KfO:L MPV@W`G�dLN_+l Qjl�l�W:Xcb QjK�Lc¡�e8bdKfO>KfO:L V*LcXcW:R:l�KfV�U:XcK�bdW`R Wkt M W&�dH`��W:RPQ��
lfOPQ�M Lcl�t V*W:_-_+W`_+LNRIK�l [ u8OPV*W:U:�`O+KfO:Lcb�V!KFLcXYOPR:bd PU:LclNvPW`R:L)_ QNHT�`QkKfO:LNV�MPW�KFLNR�K�b�Q��.MPW�lFb KFb W:R
Q�R:¡¢q�LcXcK�W:V8b�RIt^W`V�_�QkKFb W:R QIGPW`U:K
KfO:L+q�LNV@K�bdXcLcl
e)O:bdXYO �dbdL�W`R�KfO:L�M LNV*b�_+LcK�LNV�Wkt8Q�M W&�dH`��W:R
GPLcb�R:�sV*LcXcW`R:l�KªV�U:XcK�Lc¡ [

u8O:bdlaMPV*L��db�_+b�RPQ�V*H QkXc  U:bdl�bdK�bdW`R MPV*W:XcLcl�l ��R:¡PlaQIR�Q�MPMPV*W��:b _ QkK�bdW`RTK�W
KfO:L ] Q�V@K�Lcl�b�Q�R
XcW:W`V*¡Pb�RPQkK�LclTWktaKfO:L q�LNV*K�bdXcLcl¬Q�� W:R:� e8bdKfO¢K*e/W Q��:Lcl
Wkt7M W�l�l�b�G�dLsb�R��~Lc¡P��Lcl�Q�R:¡mW`U:K6�~Lc¡P��Lcl
t^W`VTLNQkXYO¨q�LNV*KFL�� [ |�QkXYO�Q��`bdl�OPQkl�K*e/W M W�l�l�b�G�dL W`U:K6�~Lc¡P��Lcl�Q��dW`R:� Q �db R:L¢MPLNV�M LNR:¡PbdXNU� QIV
K�W K*eaW MPW�l�lFb G�dL�b�R��~Lc¡P��Lcl [ z%V*LcXcW`R:l�KªV�U:XcK�Lc¡ M W&�dH`�IW`R¢_¬U:lFK MPQklFl)KfOPV@W`U:�`OsLcqILNV*Hsq�LNV*K�L��
L��PQkXcK �dHsW`R:XcL
q:b lFb KFb R:�sW:R:L
W`U:K �~Lc¡P��L�Q�R:¡�W`R:L
b�R��~Lc¡P��LTt V@W`_'LNQkXYOsQ��`bdl [
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_�QkKFb W:R [ #mLs¡PLcq�L��dW`M�QIR:¡�Q�RPQ��dH ?cL V@LcXcW`R:l�KfV�U:XcKFb W:R�Q��d��W`V*bdKfOP_+l e8bdKfO V@LclfMPLcXcK�KFW KªO:Lcb V
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