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1. INTRODUCTION
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2. THE DISTRIBUTED DECISION MINER
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3.1.0.3 When node � receives a message j
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4.1.0.4 For node � out of
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4.1.0.5 When node � receives a message j

from node
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8DGI6FV�È ´Kµ]¶Y¶Y» ø�È Ì�¿
Æ]l s�Ì�3h½ e S s å ªN�³� ½ eZ�o�}
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4.1.0.7 When node
î
receives a message j from

node � :}ZlU�¦;vj ÌwmRú`µ]¶Y¶Gn 698�ABLM>BG ú GI< ´Kµ�¶Y¶h» ø`l
®�lx��V9ABL�j Ì � Ð ¼\¸�¹jújú`ûH½Y· þ ¢ Ü ¼ òTó ý ÿ ¼\¸�¹júZú`û?½Y· þ ¢ ß ¼ òTó ý ÿ �h

�O; î S ´Kµ]¶Y¶h» ø�>ILEST<YijL î ;=>I<ZS ´Kµ]¶Y¶h» ø`lh
�
LECE@?V9CEr�VF@YGIL���� ½ å �.;=<?>�LEijLM>Bk ½ å N,e]69CoeÂ6F8%^CEV9r`a]LMAP¢ ß @?8�a`ÃH<H>U¢ Ü q�6R;K�©� ½ å ��C\e`@H8�:ZLMAPr�c%^a�@HGILÂ�³� ½ å �P@H8`a ´ � ½ å �P@?AUN0LEV9V�l



>ILha%r�CE698]:7GIe�LpCE<?STS(r�8]69Ch@HGI69<Z8�>ILh Dr�6R>ILhat;=<?>�GIe�LT6Fa]LM8�GI6R^f�Ch@HGI69<Z8z<H;�ABSp@HV9Vu6RGILESTABLMGIAEl&wK69A_GB>I69J�r%GILha7wKr�@?V�wKLMCE69AB6F<?857698�Lo>hq]698'CE<Z8DGB>\@HA_Ghq%>ILEa]r�CMLEA0GIe�L
CE<ZSTS�r�8]6FCE@HGI69<Z8pJDk">ILM^;X>\@?698�698�:2;=>I<?S�CE<?V9VFLMCMGI698�:�VF<DCE@?V�CE<Zr]8DGIA0<?;�VF@H>I:?L�6RGILESTABLMGIAEl
m�e]LE8[a%6FABCMr�ABAB698�:,GIe�L�GIe]LE<?>ILMGI69Ch@HVDJ�<Zr]8`a]A�<H;]w�6FA_GB>I69J]r]GILhawKr�@?V�wKLECM6FAB69<?8p57698�LM>hqZ<Z8�L0S(r�A_Gu8�<HGIL0GIe`@YG+GIe�LPa%69A_GB>I6FJ]r]^GI69<Z8�<?;]VF@H>I:?LP6RGILESTABLMGIAu<YijLo>�c`@Y>BGI6RGI6F<?8�A�698�@,>ILE@?V�a�@YG\@?J�@?ABLSp@Ek$e�@hijL�@©ijLM>Bk�ABc�LECE6F@?V[;=<?>ISQl y�69STc�V969A_GI6FC�@?ABABr]STc]^GI69<Z8]A[@?J�<?r]GKGIe�@HG2a%69A_GB>I6FJ]r]GI69<Z8�q�N,e�69CoeWN0LM>ILT@?CMCELEc]G\@HJ�V9L;=<?>,ABSp@?V9V�6RGILESTABLMGIAEq�Sp@EkTST69ABV9Lh@?a'r]A�N,6RGIe'>ILM:j@H>\apGI<�GIe]L@HCMGIr`@HV�AI@Yi�698�:?AP698.CM<ZSTS(r]8�69Ch@YGI6F<?8�l�x
AU@[>ILEABr�VRGhqDN0L
N,69V9VAI@EkK<?8�VRk�GIe�@HG�6982GIe]L�@?V9:Z<H>I69GIe]SQç A�NP<H>IA_G�Ch@HABLZq?@?V9VjGIe�L+ABr]c]^c�<H>BG0CE<?r�8DGIA�<?;�@?V9V`6RGILESTABLMGIA�@H>IL,CE<?V9VFLMCMGILhaT698"GIe�L,6RGILESTABLMG6Fa]LM8�GI6Rf�Ch@HGI69<Z8�A_G\@?:?LZl���82GIe�69A�Ch@?ABL?qjwK69A_GB>I69J�r%GILha�wKLMCE69AB6F<?8v0<?8]f�a%LE8�CMLK57698�Lo>U69A0GB>I69i%6F@HV�@?8`a(>ILE �r]6R>ILEAP8�<2CE<?STS(r]8�6R^Ch@YGI69<Z8"@YG�@?V9V�l��Pe�r�AEqHGIe�L0@?V9:Z<H>I6RGIe�SQç A+c�LM>B;{<H>ISp@?8]CEL069A�LM��^@HCMGIVRkTGIe�L&AI@?STL
@?A0GIe�@HGP<H;uw�6FA_GB>I69J]r]GILhaTwKLECM6FAB69<?8W57698�LM>hl��r%>BGIe�LM>�@?8�@?VRk%AB6FA�N,69V9V�J�LPa%<Z8�L0@HG�GIe]L�Lo�]c�Lo>I6FSTLM8�G\@HVjV9LEijLEV<?8�VRkDl

4.3 Rule Pruning�Pe]L"8�r�S(J�Lo>K<?;�>Ir�V9LEAKN,e]6FC\e�CE@?8�J�L(:ZLE8]LM>\@HGILhaz;=>I<?S�@:?6FiZLE8bABLMG�<?;,VF@Y>I:ZL'69GILMSTABLMGIA26FA�LE8]<?>IST<Zr]AEl'�O;UNPLTC\e�LMCog@HVFV2GIe�L�c�<?GILE8DGI6F@?V2>Ir�V9LEAz698`a%r�CELha�JDk�@�AB698�:ZV9L�Ð�AB6F�MLhaVF@H>I:?LW6RGILESTABLMGT¢÷N0L7NP<?r�VFaÀe�@YiZL.GI<�C\e�LMCognLEiZLM>Bkn>Ir�V9L¢ Ü § ¢ ß � ¢ Ü ª2¢ ÜÃ
 ¢ ß ö�¢�lÕ�Pe]69AW6FAz@©GI<?^
G\@HVu<?; · e

ØYÄ Ï�Å Ð î®Æ · Øý Ä Ï�Å î� Æ Ì ² e c�<?GILM8�GI6F@HV�>Ir�V9LEAElm�L.r]ABL.GIe�L';{<?VFV9<hN,698�:n<?J�ABLM>Ii?@HGI69<Z8©GI<�c]>Ir�8]L'>Ir]V9LEAEª7�¦;¢ Ü ¼ ¢ ß @H>ILKGONP<"6RGILESTABLoGIAEq�ABr]Coe7GIe�@HG,¢ Ü 
 ¢ ß @H8`a.GIe]LCE<?8]f`a]LE8]CEL�<H;P¢ Ü § ¢ ß � ¢ Ü 69A[J�LEV9<hN�GIe�L�j î�¿ É ûH¿Ç*GIe%>ILEABe�<?VXa�q�GIe]LE8�;{<?>W@?8Dk�¢ Ü\Ü 
 ¢ Ü q�GIe]LtCE<?8]f`a]LE8]CEL<H;K¢ Ü\Ü § ¢ ß � ¢ Ü\Ü 69Ap@?V9AB<bJ�LEV9<hN�j î�¿ É ûH¿Ç* l�y%69S"^69VF@H>IVRkDq,;{<H>7@H8Dk�¢ ßEß¾È ¢ ß qUGIe�LWCE<?8]f�a%LE8�CMLW<?;2¢ Ü §¢ ßEß � ¢ Ü 69A�J�LMVF<hN¾j î�¿ É û?¿�* l��Pe�69A0<?J�ABLM>Ii?@HGI69<?8'69A�CE<?>B^>ILECoG2J�LECh@?r]ABL ¸�¹jújú`ûH½H· ��¢ Ü ¼ òTó(�y� ¸+¹Zújú`ûH½H· ��¢ Ü ¼ òTó(�@H8`a ¸�¹júZú`û?½Y· ��¢ ßMß ¼ òTó���� ¸�¹jújú`ûH½Y· ��¢ ß ¼ òTó(�olp�¦;�q+<?8GIe]L�<HGIe�LM>�e`@H8`a�q�GIe]L[>Ir�V9L�¢ Ü §d¢ ß � ¢ Ü 69A�CM<Z8]f`a]LE8DGhqGIe]LE8�;{<?>zLMijLM>Bk�¢ Ü 
 ¢ Ü\Ü 
 ¢ ßEß ö�¢ ß qKGIe�Lz>Ir�V9L¢ ÜoÜ §¤¢ ßMß � ¢ Ü\Ü 69A,CE<Z8%f�a]LM8�GU@?A,NPLEV9V�l
�Pe]6FAp<?J�ABLM>Ii?@HGI69<Z8$@?V9V9<YN,A.r�A"GI<n@HVRGILM>'wK69A_GB>I6FJ]r]GILha�wKLM^CE69AB69<Z8Âv0<?8]f�a%LE8�CML�57698]LM>QJDkÀABc�V96RGBGI6F8]:©69G7698�GI<nABLMijLM>\@?V>I<?r�8`a%AEl+xPG�Lh@HCoe�>I<Zr�8�a�q?Sp@?8Dk[<H;`GIe�LPc�<?ABAB69J�V9LP>Ir�V9LEA+Ch@H8LE6RGIe]LM>�J�L[c%>Ir�8]Lha7<?>
698];=LM>B>ILha7N,6RGIeW8�<"CM<ZSTS(r]8�69Ch@YGI6F<?8�lm�L(698�6RGI6F@?V969�EL"GIe�L�Ch@?8�a]6Fa�@YGIL�>Ir]VFL(ABLMG s e N,6RGIeb@pAB698�:ZV9L>Ir]VFL s�ÉzÌ«3¹, § , 4 q0N,e�69C\eÀS�r�A_G�J�L7J�<HGIeÀABr]c�c�<?>BGILEa@H8`aÀCM<Z8]f`a]LE8DGhl���8�Lh@?C\e�>I<Zr]8`anNPLQ>Ir]8�@H8$@?V9:?<?>I6RGIe�SAB69ST69VF@H>�GI<QwK69A_GB>I69J�r]GILEa�wKLECE69AB69<Z8�v0<?8]f`a]LE8]CEL.576F8]LM>2GI<a%LECE6Fa]LQN,e]6FC\e$<H;[GIe�LQ>Ir�V9LEA'698 s et@H>ILzCE<Z8%f�a%LE8DGhl�m�La%LEijLEV9<Zc�AB<ZSTLW8�LoN¬CE@?8`a%6Fa�@HGILQ>Ir]V9LEA7@HCECE<H>\a]698�:bGI<�GIe]L;=<ZV9V9<YN,698]:�G�N0<[Ch@?8�a]6Fa�@YGIL
:?LE8�Lo>\@HGI69<Z8pSTLMGIe]<�a]AEª��¦;�@�>Ir�V9L69A�;=<Zr]8`a"GI<2J�L
CE<?8]f`a]LE8DG�GIe`@?8TLMijLM>Bk(>Ir]V9L&N,e]6FC\epABc�LECE6R;=kGIe]L�c]>ILMCELE8`a%LE8DGP<H>U:ZLE8]LM>\@?V969�ELKGIe]LK@?8DGILECMLE8DGU<?;�GIe`@HG�>Ir�V9LS�r�A_G+@HV9AB<KCE<Z8%f�a%LE8DG�@?8�a�LEijLo>BkK>Ir�V9L0N,e]6FC\e�;=r]>BGIe]LM>�ABc�LECM^6R;=kWGIe]L"@H8�GILMCELE8`a%LE8DGK69A[CE<?8�AB6Fa]LM>ILEat@pCh@?8�a]6Fa�@YGILZl��O;Oqu<?8GIe]L�<HGIe�LM>
e`@H8`a�q�@(>Ir�V9L[NU@HA
;=<Zr�8�aQ8�<HG
GI<TJ�L2CE<?8]f�a%LE8DGGIe�@?8b@H8DkW>Ir�V9L(N,e�69C\ebABc�LECE6R;Xk�GIe]L"c]>ILMCELE8`a%LE8DG[69A2A_GI6FV9V�@Ch@H8`a%6Xa]@HGILZl

V�W_X[Z[\4]_^�`KbËÊ Í+>Ir�8]6F8]:Àw�6FA_GB>I69J]r]GILha�wKLECM6FAB69<?8�v0<Z8%f�^a%LE8�CEL[576F8]LM>
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4.3.0.9 For node

î
of
¿

nodes:}?lU��8]69GI6F@HVF69�EL?ª s�É&Ì�3G, § , 4 q�Ð Ì ¯�q s�Ì-,
®DlPm�e�69V9L s e�gÌ�,
��@j�T��8]6RGI6X@HV96F�ML ´Kµ]¶Y¶h» ø Ì�,
��J��TwK< h

v0e�<D<?ABL ½ å GI< J�L×AB<?STL×¢ Ü §¢ ß � ¢ Ü S s e ABr]Coe GIe�@HGî gÌ ��� ½ å � @?8�a÷LE6RGIe�LM>Î�Ê� ½ å �Ï�
d� ´ þ ½ å ¼ òTó Ø ÿ <H> ´ þ ½ å ¼ òTó Ø ÿ �
 � �³� ½ å � @?8`a J]>I<Z@Za%Ch@?A_G� tO¼\¸�¹jújú�û?½Y· þ ¢ Ü ¼ òTó Ø ÿ ¼\¸�¹jújú`ûH½H· þ ¢ ß ¼ òTó Ø ÿ � lh
�O;�GIe�Lo>ILK69AU8�<(ABr]Coe ½ å J%>I<j@?a]Ch@HA_G mRú�µ�¶Y¶Gn l

��CY�T��8DGI69V�È ´Kµ]¶Y¶h» ø�È Ì$¿
��a`�p��<H>"Lh@HCoe ½ å Ì ¢ Ü § ¢ ßy� ¢ Ü S s eQABr�C\eGIe`@YG%�Ê� ½ å �#�Ðj î�¿ É ûH¿�*"s e�p Ï ÌÑs e�p Ï Í3 ¢ ÜoÜ §Ò¢ ßr� ¢ ÜoÜ ªj¢ ÜoÜ S t=µ�½GÌ%» » ü ·_»Y¿�¶Eî�û?¿�¶ ��¢ Ü � 4��LY�p��<H>"Lh@HCoe ½ å Ì ¢ Ü § ¢ ß � ¢ Ü S s eQABr�C\eGIe`@YGr�¥� ½ å �f�}j î¦¿ É ûH¿�*h s e¤p Ï Ì s e�p Ï Í3 ¢ Ü §«¢ ßEß � ¢ Ü ªj¢ ßEß S t=µ�½4Ì%» » ü ·B»h¿�¶Eî¦ûH¿�¶ ��¢ ß � 4h s Ì s Í3 ¢ ÜoÜ §¤¢ ßEßr� ¢ Ü\Ü ªZ¢ Ü ö�¢ ÜoÜ 
 ¢ ßEß ö�¢ ß 4�{;\�pÐ Ì Ð[Ñ$}

4.3.0.10 When node
î

receives a message j
from node � :}?lU�O;Kj ÌwmRú`µ]¶H¶Gn 698]ABLM>BG ú GI< ´Kµ]¶Y¶Y» ø`l

®Dlx��V9ABLoj Ì � Ð ¼\¸�¹júZú`û?½Y· þ ¢ Ü ¼ òTó ý ÿ ¼\¸�¹jújú`ûH½H· þ ¢ ß ¼ òTó ý ÿ �h
�O; î S ´Kµ�¶Y¶h» ø(>ILEST<YijL î ;=>I<?S ´Kµ]¶H¶h» ø`lh
�&LECh@?V9CEr]VF@HGIL���� ½ å �.;{<?>�LEiZLM>Bk ½ å N,e�69C\e�698]^CEV9r`a%LEAP¢ ß @H8`a`ÃY<?>U¢ Ü q�6R;O��� ½ å ��Coe�@?8]:ZLEAUr]c]^a�@YGILÂ�Ê� ½ å �P@?8`a ´ � ½ å �P@HAUNPLEV9V�l



5. EXPERIMENTAL RESULTSmbL�r�ABLhazA_k%8DGIe�LMGI69C�a�@HG\@HJ`@HABLEAK:ZLM8�LM>\@YGILhazN,6RGIezGIe�L�:ZLE8GI<D<ZVU��@hi?@?69VF@?J�V9L2;=>I<?SÎÒ�r]LEA_G�N0LEJWAB6RGIL(@YG"|R}Y®h~{�oq�N,e]6FC\eW69AJ`@HABLha'<?8.6Fa%Lh@?APc]r�J]VF69ABe]Lha'698z| ®Y~�l�mbL
:ZLE8]LM>\@HGILhapABLEijLo>\@?VVF@H>I:ZL7a�@YG\@?J`@HABLEA"@H8`a�GIe]LE8nAI@?STc]VFLEatGIe�LES�GI<z:ZLM8�LM>\@YGILGIe�L
c`@H>BGI6RGI69<Z8]Lha'a�@HG\@HJ`@HABLZl��Pe�LKAI@HSTc�V9L&AB6F�MLEAPNPLM>IL�gjLEc]GGI<pVFLMABA�GIe`@H8©}E¯AÓ­<?;�GIe�L�<?>I69:Z698�@?V�a�@YG\@?J`@HABL�698z<?>\a%LM>�GI<>ILha]r]CEL�GIe�L�a]LEc�LM8`a]LM8�CMk�J�LMG�N0LELE8�a]6R��LM>ILE8DGuLM�%c�LM>I69STLE8DGIAElmbL.A_k]A_GILMSp@HGI69Ch@?V9VRk©ABCh@H8�8�LEa�57698�y�r�c©i?@?V9r�LEA(<?;�²AÓ«GI<²Z¯=Ó�<H;,GIe�LTAB69�ELp<?;,GIe�Lpa]@HG\@HJ`@?ABLp698n<?>\a%LM>�GI<QAB6Fa]LEA_GILEcGIe�L�>I6FABg�A�<H;`c�@H>\@?STLoGILM>�GIr�8]698�:]l�mbL�r�ABLhaKGIe�L�>ILh@?AB<?8`@HJ�V9Lj î�¿ É ûH¿Ç*.Ì ¯ ð ��l0v0<ZSTS�r�8]6FCE@HGI69<Z8pV9<j@?a'NU@HAPSTLh@HABr]>ILha@?ABABr]ST6F8]:zÆ�JDk�GILEA�;{<?>"ABr�c�c�<H>BG(CM<Zr�8DG(LE8�CE<�a%698�:t@?8`a©®JDk%GILMAP;{<?>
6RGILESTABLMG,8�r�S�J�LM>PLM8�CE<�a%6F8]:]l
��69:Zr]>ILn}?q[®b@H8`a$²bABe]<YN¬GIe�LQGOk]c]69Ch@?V
CE<ZSTS�r�8�69Ch@YGI69<Z8V9<j@Za%A�<H;�v0w(q���w25tq�wK69A_GB>I69J�r]GILEa7wKLECE69AB69<Z8�57698]LM>hq�Í+>ILM^LESTc]GI69ijL�wK69A_GB>I69J�r%GILhaWwKLECE69AB69<Z8©57698]LM>2@?8�a�w�6FA_GB>I69J]r]GILhawKr`@HV�w�LECE69AB69<Z8�57698�LM>
<Z87iZ@Y>I6F<?r�A&r�8]ABgjLMNPLEa7a�@YG\@?J�@?ABLEAEl�OG�Ch@?8©J�L'ABLELE8nGIe`@YG�GIe]LpVX@YGBGILM>(GIe%>ILEL.@?V9:Z<H>I69GIe]STA(r]ABLEA;�@Y>[V9LEABAKCE<?STS(r�8]69Ch@HGI69<Z8]A
GIe�@?8QGIe�L2;{<H>ISTLM>�GONP<%l[�OG�Ch@?8@?V9AB<�J�L
ABLELM8pGIe�@HG0J�<?GIe.v0w�@H8`aT��w25�@H>IL
8�<Z8%^¦ABCh@?VF@?J]V9LN,6RGIeÀ>ILEABc�LECoGTGI<�LE6RGIe�Lo> ¿ <H>.57698�y%r]c�l$��<?>Tr]8�ABgjLoNPLhaa�@YG\@?J`@HABLEAEq,Í�wKw25÷@H8`a©wKw25ÄJ�LEe�@Yi�69<?>p69ATLM��LMCMGI69ijLEVRkGIe�L�AI@?STLZq�@?8�a�wKwKw25Á69AQr�c$GI<�²Z¯=Ó ST<H>ILtLM�"CE69LE8DG<Z8]CELKGIe�L[@HST<Zr]8�G,<H;+CE<?STS(r�8]69Ch@HGI69<Z8.69A&VF@Y>I:ZL2LE8�<?r�:?e�l

6. CONCLUSIONSwKr]>I698]:.GIe�LTc�@?A_G[;=LMN¥kjLh@H>IAEq�a]69A_GB>I69J�r]GILEatA_k%A_GILESTA[e`@hijLJ�LECE<?STLU@KSp@?698�A_GB>ILE@?S�CE<?STc�r]GI698]:�c`@Y>\@Za%6F:?SQlum�e]LMGIe�Lo>6RG[J�LT@pCE<ZSTc�@?8Dk�ç A�Ô�6R>BGIr`@HV�Í�>I69i?@HGIL(Ë
LMG�N0<?>Ig�qu@'S�r�VRGI6R^ABLM>IijLM>,J]69VFV9698�:(CELE8DGILM>hq]@(8�LoG�NP<H>Igp<?;�698�a]LEc�LE8�a]LE8DGUA_GI<DC\gD^J]>I<?gjLM>IAu<H>�@,c�LELM>B^�GI<?^¦c�LELM>uSTc`²UV969J]>\@H>BkKVF69gjL�ËK@Hc�A_GILM>hqYGIe�LNPLh@HVRGIe�<H;�698%;{<?>ISp@YGI69<Z8�@hiZ@H6FVF@HJ�V9L.<?8]^¦V9698�L'6FA�CE<Z8]A_G\@?8DGIVRkLM�%c`@H8`a]698]:]lu�Pe�69Au698];=<?>ISp@YGI6F<?826FA�JDkK@H8`aKVF@H>I:?LPa%6FA_GB>I69J]r]GILha�q@?8�aWGIe]LM>IL(69A[@p:?>I<hN,698�:78�LELhaQ;=<?>[GI<D<ZV9AKGIe�@HG�N,69V9V�@?ABAB69A_G698Qr�8�a]LM>IA_G\@H8`a]698]:"@?8�a7a%LEABCM>I69J�698�:(69Ghl
�Pe�LEABL�8�LoNna�@YG\@?J�@?ABLEA+a%6R��LM>�;X>I<ZS�a]69A_GB>I69J�r]GILEa[a�@HG\@HJ`@HABLEA<?;TGIe]Lnc`@?A_Ghl��Pe�Lnc�@H>BGI6RGI69<Z8]6F8]:�<?;TGIe�Lba�@HG\@$69A�r�ABr%^@?V9VRkzABgjLMN0Lha�l2�Pe]L(CE<?8�8]LECMGI69<Z8]AKJ�LMG�N0LELE8�c`@Y>BGI69GI69<?8�A[@Y>ILABc`@Y>IABL(@H8`a7<H;=GILE8zr�8%>ILEV96F@?J�V9LZq�@?8`a.iZ@Y>I6F<?r�A&GIe]>I<Zr]:Ze]c�r]GIA@?8�azVF@YGILE8�CE69LEA�Sp@hk7@?c]c�VRkDl
wK69A_GB>I6FJ]r]GILhaQg�8]<YN,V9Lha%:ZL(a]69A_^CE<YijLM>Bk�@HVF:?<?>I6RGIe�STAKN,69V9V�q�698�<?r]>[i�69LMN[q�J�LECE<?STL"@.Sp@h�_<H>GI<D<ZV�6F8�GIe�L"Sp@Hg�6F8]:]quSp@?698DG\@?698�698�:7@?8�ab@?8�@?VRk%AB6FA2<H;&a]69A_^GB>I69J�r]GILEazA_k%A_GILESTAEl[�Pe�69A�N,69V9V�>ILh Dr]69>IL�r�A
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