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56M (GSCC)

99M (GOUT)

99M (GIN)

186M (GWCC)

17M (DC)

203M (WWW)

44M (Tendrils)
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Addition of links
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Wealth condensation transition
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�F#*8F!�57"1!Q��;&?Q-/� �`�4I9JF#*-/"$;&8�"15�8F�C%&B$"$%&"$L B<�=W6¦[;O� � �umMv=o �7q � �� ��#*-@B$;&8 %Y-:"<)+�65CWµ��� "15�)+�4#&8F5
-/�F#*-i-/�F��8[J )�L��C'2;*?�c&�4'7-:"$0C�45Y;&?a!Q�C%='/�4�45Y%='/�6#.-/�4'Y-/�O#*8 vA"15]8 �4%&B$"<%="<LFB<�=WO��� �4'/�C?�;&':�&�F#
57),#*B$B�8[J )RLO�4'];*?�-:� �A;&B1!Q�65M-ic=�C'/-/"10H�65Y%&�C-i#*B$B�-/�F��0H;=8 8 �40H-/"$;&8F5]"<8e-:� �A8 �C-MX\;='/�§�[-/�O#.-
"$5 ��0H;=8 8 �60¤-/"$;&8O5CW
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�V8+¦Q�40¤-:"<;=8 � W<v6� �µX`��! "$5:0HJF5:5/�4!�-/� �Y3�;=5:57"$L B$���('§�40¤-(5�;*?�-/� ��"$8 � ;=)K;=%&�48 �C"<-MGA;*?�%&':;.XY"<8F%
8 �H-MX`;&':�Q5CWF�b�+573�;&�=��#*L�;&J -A@ X\�6#*�e�('§�40H-:5 BO;&?�-/� �K"<8F� ;&)+;&%=�C8 �4"U-MGN;*?�TF-/8 �65/54�§XY� "$0(�
!Q;,8 ;&-i0H':JF0H"1#*B$B<GN0(�F#*8F%&��!Q�C%='/�4�A!Q"15M-:'/"$L JQ-:"<;=8F5CW)���H-2JF5]5/� ;.X �F;.X ;=8 �A0C#&8N;=LQ-:#&"<8f#
!Q�C%='/�4�S! "$57-/':"<LFJQ-/"$;&8e"$8e5/JF0(�e#+57"<-/JF#*-/"$;&8�m�,`"1#*8F0C;&8 "�#&8F! ,`#&':#&L/.#&5/"��*�&�Fv4#9q¤W

��;,!Q�4)K;=8F57-/'(#.-/�=�QX\��0(� ;[;957�S-/�F�A!Q"<':�40H-/�6!^%='/;.XY"$8 %K8 �H-MX`;&':�§¬
mMvµq :`-]�4#&0(�e57-/�C3e#+8 �4X�c&�4'7-:�Hd^"15Y#&!F!Q�4!�WF�E-]�F#&5 �b"<8F0C;&)+"$8 %,0H;&8F8 �40H-/"$;&8F54W
m��=qe¦["<)RJ B<-:#*8F�C;&JO57B$G&� " 8F�CX}�6!Q%&�65A�C)+�4'/%=�&W���� �C"$'�-(#*':%&�C-��C8F!F5�L��40C;&)+�>3F'/�C?��C':�C8QD

-/"1#*B$B<G^#*-7-(#&0(� �6!Z-:;,c&�C'/-/"10H�65CW
m=89q ��#&0(��c=�C'/-/�Hd �^�F#&5�"U-(5�;.XY8�c.#*B$J �^;&? � � �,m��µq¤��XY� "$0(� "15�-/"$)K�CDn"$8F!Q�43O�48F!Q�48=-6W� "$5+#b':#&8F!Q;=) c.#&'/"1#*L B$�Z-:�F#.-,"15+!Q"$57-/':"$L JQ-/�6!�#=0C0H;=':! "<8 %g-/;�#f?�J 8O0¤-/"$;&8{k,m �AqHW

��� ��3 '/;=LF#*LF"<B$"U-MGK-:�F#.-]#K8 �CX��4!Q%=�2L��40C;&)+��#.-7-(#&0(� �6!,-:;+#Rc&�4'7-:�Hd �S;&?@"$8QDE! �C%&':�C�
�Qm��µq �¨h=j:m��µq`"$5]3 '/;=3O;='7-:"<;=8F#*B�-:; �,m��µq �Qm��µqHW
���F#.-�"15�-:� �a"$8QDV!Q�C%='/�4��! "$57-/':"<LFJQ-/"$;&8�;&?=-:� "$5�8 �H-*%a�s�aXY':"U-:�&�6#&5�JF5/JF#&B��¤-:� �a�6I=JO#.-/"$;&8

� �Qm��&o��7q
� �

� " �,m��µq � m��=o �7q
� �
�  � �,m	��q �Qm �@o��7q m��]W$v6q

XY"U-:�N-/� ��L�;&J 8O! #*':G>0C;&8F!Q"<-/"$;&8 � m �¤o �7q�����WF��� �A!Q"157-/':"<L J -/"$;&8e;*?�@ TF-/8 �65/5 BFk,m �Aq]!Q;[�45
8 ;*-�0(�F#&8 %&�RXY"U-:�b-:"<)+�=��#*8F! � �

�  � � m��=o �7qS� m " � ��q �¤��5/;Z-:�F#.-�X`�K04#*8s�HdQ3��40¤-S-/�O#.-
#.-SB<;=8 %^-:"<)+�65 � �

�  � �,m �§q �Qm	��o �7qi%&':;.X]5]3 ':;&3�;&'/-/"$;&8O#*B$B<G>-/;>-/"$)+�&W���� �4'/�C?�;&':�&�FX`�+0C#*8
XY'/"<-/�

� �Qm��&o��7q
� �

� �\m �,m��µq/q �Fm��=o �7q
�

� m��]W �&q
C]�4'/�PX`�g"$89-/':;Q!QJF0H�6!¨#*8 #*8F#&B<;=%&J �f;&?A;&J '>;&B1!��HdQ3�;&8 �48=- �a��XY� "10(�¨8 ;.X !Q�C3��C8O! 5
m�;=8 B<G q�;=8 �+W&�V8Z#A57-:#&8F! #*'(!K),#*8 8 �4'4�&X\�Y;=LQ-:#&"<8+-:� �i5/;&B$JQ-/"$;&8+;*?��6I=8Pm��]W �&qH� �Qm��=o��7qa�
�am�� &��7q � � ) � ) � + + W�¦QJ LF57-/"<-/JQ-:"<8 %�-:� "15,57;=B<JQ-:"<;=8r"$89-/;s-/�F�e! �HTF8 "<-/"$;&8 ��m �Aq ��� 
�

" � �.& � �
�  � �,m	��q �Qm	��o �7q\G["$�CB1! 5

" � ��\m �Aq ��� �  ����k,m �Aq �

v2x ��m �Aq � � �
�
� m��]W 8=q

C]�4'/�2X\�2"<89-/':;Q!QJF0C�4!Z#�8 �CX¨3�;=5/"<-/"$c&�20C;&8F57-:#&89- �.W[��� �C8>X\�S57�4�]-:�F#.- ��m �Aq\"15\#�B<"$8 �6#*'
?�J 8F0H-/"$;&8�¬��\m �Aq�� � � " & ��W

�=�*«
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���9JO5�X\���F#µc=�i-:� ���4I9JF#*-/"$;&8>?�;&'�-:� �A0H;=8F5M-(#*89- ��¬
�  ��k,m �Aq �

v]x ��� " & � � v
�
� m��]W >9q

�E?2-:� "$5K-:':#&8F5:0H�C8O!Q�C89-:#&B��4I9JF#.-:"<;=8��F#=5,#b5/;&B$JQ-:"<;=8���-/� �f!Q�4%&':�C�e!Q"15M-:'/"$L JQ-:"<;=8�04#*8�L��
�4#&5/"$B<G,?�;=J 8F!�W

:i5\JF57JO#*Bn�*-/;�;&LQ-(#*"$8,-/� �i"<8QDV!Q�4%&':�C�i!Q"157-/':"<L J -/"$;&8Zk,m �*qa"<8Z-/� �S0H;&89-:"<8[J J )�#&3 3 ':;µd9D
"<),#.-:"<;=8bX`�KJF57�K�4I98�m��QW �7�&q¤��-:#&�["<8 %>"<89-:;N#=0C0H;=J 89-2-:�F#.- �+� � � � �

� � W�Ci;.X\�4c&�C'6�F8F;.X
X\��)RJF5M-]#µc=�C'(#*%&�2"U-];.c=�C' �+WF��� ��':�45/J B<-Y"$5`-:� ��'/�4B$#*-/"$;&8

k,m �*q � �  ��k,m �AqHm7v �¨v & �\m �Aq7q � � � � � � � ) � + o m��]W �&q

XY� "$0(�f0C;&"$8F0H"1!Q�45�XY"<-/�e�6I=8 m��QW >��*qa?�':;&)�¦Q�40¤-:"<;=8 � W<v6� W
�E?�k,m �Aqb� � m � x � � q¤�`X\�b'/�C-/J ':8{-/;�-/� �s;&'(!Q"$8F#*':Gr5:0C#&B<�CD�?�':�C�f�F;&)+;&%=�C8 �4;&JF5

8 �H-MX`;&':�§W��E? � �F;&)+;&%=�C8 �4;&JF5/B<Gs!Q"15M-:'/"$L JQ-:�4!u"$8 -:� �>'(#*8F%&�gm�� oCvµqA#&8F! � � "s��s�
h�#=5R"$8r-/� �fJ 8O!Q"<':�40H-/�6! ,�#*'(#*L/.#=57"U¢ :iB<L��C'/-R)+;Q!Q�4B���;=8 �f0C#*8r�4#=57"$B<G ;=LQ-:#&"<8�k,m�h q �
h � ��� ��� ��� � ��&�B<8]h§�Q-:�F#.-Y"15Y�4I98�m�� W >9«=q�?�'/;=)�¦[�60¤-:"<;=8 � W<v6� W

: 57-/':"$0H-/�C'K#*3 3F'/;9#&0(�s-/;f-:� "15�3 ':;&LFB<�4) X�#&5R!Q�Cc=�CB$;&3��4!�L[G ��'/%=J 8 #*8F!�£Y;Q!Q%&�4':5
m��*�=�=�=q�LFJQ-Y-/� �A5:#*)+��':�45/J BU-(5�X\�4'/��;=LQ-:#&"<8 �6!�W

��� �H-:� �C'>�4I98zm �]W >9qK�O#&5Z# 5/;&B$JQ-/"$;&8{;='Z8 ;*-^! �C3��C8F! 5^;&8�-/�F�g573��40C"UT�0e?�;&':)�;&?
-/� �K!Q"$57-/':"$L JQ-/"$;&8Pk,m �Aq¤���45/3O�60H"1#*B$B<GN;&8e-:� ��?�;='/)�;*?�-/�F�A-:#&"<B�k,m �Aqi#.-iB1#*':%&�A!Q�4%&':�C�65CW
��� ��#*LO57�48F0H��;&?@-:� ��5/;&B$JQ-/"$;&8f"$8F!Q"10C#*-/�45Y-/�F#*-]-/� �4'/��"15i0C;&8F! �C8F5:#.-:"<;=8>;&?��6!Q%&�65�"<8e-:� �
8 �H-MX`;&':�§W
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��� � ��Dn-/'(#*8F57?�;&':) m�%=�C8 �4':#*-/"$8 %Z?�JF8F0¤-:"<;=8Oq2-/�60(� 8 "1I=JF�K"15S-/�F�K),#&"<8�#*3 3F'/;9#&0(�f?�;='2-:� �
57;=B<J -/"$;&8�;*?�! "$5:0H':�H-:�g!Q" '��4'/�48F0H�b�4I9JF#.-:"<;=8F54W��V8¨%=':#&3 ��-/� �4;&':G&�\-/� � ��Dn-/'(#*8F57?�;&':)�"15
"$! �4#*B$B$GR5/J "U-:�4!K?�;='�-/':�C�CDnB$"<�=��J 8F0H;='/':�CB1#.-:�4!K%&'(#*3F�F5CW?Ci�C':�YX\�iB<"15M-�-:� �]LF#=57"10]!Q�CTF8 "<-/"$;&8F54�
-/� �4;&':�C),54�[#&8F!>?�;&':)�J B1#*�2?�;&'�-:� � �YD�-:':#&8F5M?�;='/)eW

��� �A!Q�HTO8 "U-:"<;=8e"$5 � �
m%#[q�� �

� � �
k,mnh q # � � ml©`W$v6q

��� �]"$89c=�C'(57� �YDn-/'(#*8F57?�;&':)e�.-/�F#*-�"15�-/�F�20H;[� �,0C"<�489-:5a;&?§-/� �i��#µG[B<;='�5/�C':"<�65�?�;&'
�
m%#[q¤�

"$5
k,m�h qa� v

h	�
 �
�
m!#9q

 � ������ � � � �
v
��� � �

�

 #
�
m%#[q

# � �@� � ml©`W �&q

C]�4'/� ��"$5Y#+0H;=89-/;&JF']#*':;&J 8F!>� � XY�F"$0(�e!Q;[�45�8 ;&-]�C8F0CB<;957�S-:� �A57"$8 %=J B$#&'/"<-/"$�45`;&?
�
m!#9qHW

��� ��B<"$)+"U-:"<8F%+-/� �4;&':�C),5Y#*':� �
m��=qa��k,ml�9q ml©`W 8=q

#*8F!��Q"U?�-/� ��TO8 "U-:��B<"$)+"U-Sk,m�h � �rq`�HdQ"$57-:54�
B$"<)�
� � mMvYx #9q

�
m%#[qa��k,mnh � ��q � ml©`W >9q

��� ��?�;&':)�J B1#�?�;&'Y)+;&)+�C89-(5Y"$5
� h � ��� �

� � �
h � k,mnh q # � � � � #  # � � � m%#[q � � � � o ml©`W �&q

57; h,�
�
�nmMvµq¤� � h ���\� � �EmMvµq � � � �EmMvµq¤�Q�H-(0*W

��� � ��Dn-/'(#*8O5M?�;='/)~;*?�-/�F� ��;&"15/5/;&8N!Q"$57-/':"$L JQ-/"$;&8N"15
k,m�h q\� � �

� h � &&h	� �

�
m!#9qa� �

� ) � � � + o ml©`W �=q
#*8F!�5/;F��?�;='A-:� � ��;&"15:57;=8s!Q"157-/':"<L J -/"$;&8���"<-R�F;&B1! 5�-/�O#.- � h � �A� h � h � W@��� �>#µc&�C'(#*%=�
8[J )�L��C'Y;&?�-/�F��8 �4#&'/�65M-Y8 �4"<%=�9L�;&JF':5`"15$# � � h§WF���F��#µc=�C'(#*%=�i8[J )�L��C'Y;&?@-:� �A5/�40H;=8F![D
8 �4#&'/�65M-�8 �C"$%&�[L�;&J '(5�;*?O#2c&�4'7-:�HdA"$8R�6I9J "<B$"$L '/"$J )zJ 8O0H;&':':�CB1#.-/�6!A%=':#&3 �F5@"$5 # � � � h ���&x h
ml5/�C�P¦[�60¤-/"$;&8{� W$v6qHW�C]�C8O0H�f"$8�5/JF0(��%&'(#*3 �F5KXY"<-/��-/�F� ��;="$5:5/;&8�!Q�4%&':�C�f!Q"15M-:'/"$L JQ-:"<;=8��
# � � # �� W
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� � �� ��� #9������ � �9%

�i5/�H?�J B�':�CB1#.-:"<;=8F5Y#*':�
�
� � �

k,m�hKx�v6q # � � #
�
m!#9q�o

�
� � �

k,m�h	�¨v6q # � � v
# � � m%#[q�xsk,m��=q��=o

�
� � �

hQk,mnh q # � � #
�
� m%#[q§o ml©`W4�*q

�
� � �

m�hRx�v6q7k,m�hKx�v6q # � � # �
�
� m!#9q�o

�
� � �

m�h �¨v6q7k,m�h	�¨v6q # � �
�
� m!#9q�o

��� � �YD�-:':#&8F5M?�;='/) ;*?�-/� �>0H;&8[c=;&B$JQ-/"$;&8s"$54¬�"<?]k,m�h q �

�
m%#[q�#*8O!��Zm�h q ��� m%#[q¤�

-/� �48 �
�
� � �

k,m �[q��,mnhRx��[q �

�
m!#9q � m%#[q � ml©`W «=q

:i5�?�;=']57"$8 %&JFB$#&'/"<-/"$�454¬9?�;&']#K8 ;&8 Dn"$89-/�C%=�C' �µ�Q"<-]� ;=B$! 5`-:�F#.-

k,mnh q � � 
� h ��� �

�
m!#9q � �

�
� ��� � � � � � m7v]x #[q � � � �u#&8F#*B$G9-/"10C#*B�-:�C':)+5�o ml©`W �=q

XY� �C':� � � #&8F! � � #*':�\0C;&8F57-:#&8=-(5\ml;&8 �\),#µGS"$8F0CB<JF! � � � "$8A-:� �\B1#&57-�-:�C':)Zq¤W.��� �`'/�4B$#*-/"$;&8F5
)+#µG�L��>5/B<"$%&�9-:B<G�)+;&':�^0H;=)+3 B<�Cd XY� �C8��,"$5R"<89-:�C%&�4'4W�© ;='R�CdQ#&)+3 B<�=��#=57G[)+3Q-:;*-/"10C#&B<B$G
k,m�h q �� h � � �

�
m%#[q �� �

�
mMv]x #[q � B$8�mMv]x #[q � � ��#*8O#*B$G=-:"$04#*B�-/�4'/),54W
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C]�4'/�KX\�+;=JQ-/B$"<8F�Z#>JF8 "UTO�4!s#*3 3 ':;=#=0(�P-:;e0C'/"<-/"10C#&B�3 � �C8F;&)+�C8F#N"$8�8 �H-MX`;&':�Q5iXY"<-/� #*8
#*':L "<-/'(#*':G+! �C%&':�C��!Q"157-/':"<L J -/"$;&8�m��S;&B<-:5/�Cc§��<2;&':;&%=;.c9-:5/�Cc§�9#&8F!N¡f�C8F! �45i�&�&�=�=q¤W

,\�60C#&JF57�i;*?�-:� �iB$;Q0C#*BO-/':�C�CDnB$"$�&�i57-/':JF0¤-:J ':�i;*?��6I9J "<B$"$L '/"$J )�J 8O0H;&':':�CB1#.-/�6!K8 �H-MX`;&':�Q5C�
0H':"U-:"$04#*B �FJO0¤-/JO#.-/"$;&8O5i#*':��#*LF5/�C89-�m�57�4�R¦[�40H-/"$;&8f� W �=qHWF�V8f5/JF0(�P#,57"<-/JO#.-/"$;&8�� )+�4#*8 D�TF�4B$!
#*3 3F'/;9#&0(� �65�#*':�a57J��Z0C"<�48=-6�6#&8F!S-/�F��%&�48 �C'(#*B&3 � �C8F;&)+�C8 ;=B<;=%&GS0C#*8�L��\! �Cc&�4B<;=3O�6!�"<8�-:� �
573F"<':"U-Y;&?@-:� � ��#&8F! #&J^-:� �C;='/G>;*?�3 �F#&5/�S-/'(#*8F5/"<-/"$;&8F54W © J '/-/�F�C':)K;='/�=� "$8N)+;='/��0H;=)+3 B<�Cd
8 �H-MX`;&':�Q5+XY"U-:��0H;='/':�CB1#.-:"<;=8F5+L��H-MX`�C�C8�c=�C'/-/"10H�65Z#*8F!{B$;[;&3F54�a-:� �g)+�6#*8QDnTF�CB1!�-/�F�C;&':G
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