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@I=K^YeçB,^`_ÀBíeMBEJMâ,N5e�BWî,NdJMB,â,NçãYäINdäIN7>º= EdN7hi@IZP>ºN5^�eºZ c[Nd>Ae �Ie:eM@IN¼BEâPâ,JMN5âYB�eºN�eºJiB�ÞßhEæ
a6ê��'ëD'�ZY>neMZ,^Ï=K^C>ANdJAei>"X`BPhiL,N8ei>$=g^ eº@INçZ,äReMcCZPäI^`_ ãYäINdäIN�c`BP>AN�_ÏZ,^ÏeM@IN5=gJ%_RNdDgBWV¾@I=g^Ye
JºNdDgBEeº=gî,N½eºZ"eº@IN'BWîPN5JiBEâPN½_IN5D?BWV-@I=g^YedæPF�BPhiL,N5eM>�áb=Keº@�B$_RNdDgBWV�@I=g^YeHDKZ�á�N5J�eM@`BE^ßeº@IN'BWîPN5Jºë
BEâ,N$_RNdDgBWV:@`=K^Ye'BEJMN�=K^C>ANdJAeMNd_�eºZ�á½BEJi_I>Ueº@IN�àÃJMZ,^YebZEàÎeº@IN"ãYäINdäIN,OIáb@`=KDgN$cCNd=K^`â�_IJºZPXIXCN�_
áb=´eM@ðB�@I=KâP@IN5J"eº@`B,^ðBWî,N5JiBEâPN�_IJºZPX¾X`JºZPc`BEcI=gDg=´enVPæ�SUZ,^\î,NdJM>ºN5DgV,OtX`BPhiL,N5eM>�áb=Keº@�B4_RNdDgBWV
@I=K^Ye:@I=gâ,@INdJ�eº@`B,^�eM@IN4BWî,NdJMB,â,N�_RNdDgBWV @`=K^Ye�BEJMNT=K^`>ºN5JºeºN�_ eMZ�á�B,JM_I>-eº@`N4c`B,hiL Z,à'eº@`N
ãPä`N5äINPO£áb@I=KDgN�cCNd=K^`â�_IJºZPXIXCN�_¼áb=Keº@ BçDKZ�á�N5J¬eM@`BE^ÏBWî,NdJMB,â,N-_RJMZ,XíXIJMZ,c`B,cI=KDg=KenV,æ£Ü½@\ä`>5O
ä`>A=g^Iâ7BTDgZ�á _RNdDgBWV7@`=K^YedO�_RN5D?BWVYër>ºN5^C>A=Keº=gî,N�BEXIX`DK=?h5BEeº=gZ,^`>�N-C\X[N5JM=gN5^`h5N�JMNd_Iä`h8N�_íNd^`_\ë]eºZ,ë
N5^`_�_RNdDgBWVPO�áb@I=KDgNbJMNdh8Nd=Kî\=g^Iâ¬eº@INbDgZ�á�N5J�eº@`JºZPäIâ,@IX`äRe�JºN�>AäIDKeº=g^Iâ�àÃJMZ,å B,^�=K^`h5JºN�B,>ºNd_�_RJMZ,X
JMBEeºN,æK�R=Kå�=gDgB,JºDgV,OEäC>A=g^Iâ$B�@I=gâ,@�_RN5D?BWV"@I=g^YedOEeM@IJMZ,äIâP@IXIäReºër>ºN5^`>º=Keº=gî,N½BEXIXIDg=?h5B�eM=KZP^`>�JMNdh8Nd=KîPN
BE^7=g^`h8JMNdBP>AN�_Teº@IJMZ,ä`â,@IXIäIe'JºN�>Aä`D´eM=K^Iâ�àÃJºZPå�Bç_RNdh5JºN�B,>ºNd_4_RJMZ,X4JiB�eMN,OCáb@I=KDgN-@CBWîY=g^Iâ�B,^
=K^`h5JºN�B,>ºNd_�N5^`_\ë]eºZ,ë]Nd^`_�_RN5D?BWV,æ

ìíN�N5î�BEDgä`BEeºNUa'ê��'ëD'�ZP>AeºZP^$î\=gB�>A=gå-äID?B�eM=KZP^"äI^`_IN5J�B6áb=?_RN�îWB,Jº=gN8enV¬ZEà`eºJiB�Þßh«å�= C\N�>5æ
Ü½@IN�JMNd>ºäIDKeM>->º@IZ�á eº@CB�e�a'ê��'ëD'�ZP>AeºZP^ðB,hi@I=gN5îPNd>$c[N8eºeºNdJ%Z�îPN5JiBEDgDHBEXIX`DK=?h5BEeº=gZ,^ X[N5JºàÃZ,Jºë
å�B,^`h8NHàÃZ,J�cCZ,eº@-_IN5D?BWVPë®>ºN5^`>º=´eM=KîPN�å-äIDKeº=gå�Nd_R=?B¬BEXIXIDg=?h5B�eM=KZP^`>GB,^`_�eM@IJºZPäIâ,@`XIäReAë®>ºN5^`>º=´eM=KîPN
BEXIXIDg=?h5B�eM=KZP^`>dæA��>«eMJMBEÞ:h'å�=*C�hi@`B,^Iâ,N�>�àÃJMZ,å å�ZP>AeºDgV�eº@IJMZ,ä`â,@IXIäIeAë®>ANd^`>A=Keº=gî,N6eºZ-å�ZY>neMDKV
_RN5D?BWVYër>ºN5^`>º=Keº=gî,N,O[a6ê��'ë='UZY>neMZ,^7âP=KîPNd>¬h8ZP^`>A=?>AeºN5^YeMDKV�c[N8eAeMN5J�X[N5JºàÃZ,JMå�B,^`h8N-eº@`B,^ ��_IBEXRë
eº=gî,N$a6ê�� ñ � ÷ æ

Ü½@I=g>«X`BEX[N5J«=?>�ZPJºâYBE^I=dE5N�_-B,>�àÃZ,DgDKZ�á6>��K�\Ndh8eº=gZ,^ßõ¬NiCRXID?BE=g^`>�eM@IN6a6êG�6ë='�ZP>AeºZ,^�å�Ndhi@Rë
BE^I=?>Aå B,^`_:XIJMZ�î\=g_RN�>HB,^ßNiCIBEå�XIDgN'Z,àÈ@IZ�á BE^�B,XIXIDg=ghdB�eM=KZP^ßå:BWV�äC>AN'eº@IN¬a6ê��'ëD'�ZY>neMZ,^
>ANdJºî\=?h8N��-�RNdh�eM=KZP^"òb_RNd>Mh8JM=gcCN�>£>A=gå-äID?B�eM=KZP^�NiCRXCNdJº=gå�N5^YeM>Èä`>AN�_¬eºZbNdîWB,DKäCB�eºN«a'ê��'ëD'�ZP>AeºZP^��
�\Ndh8eº=gZ,^ $�B,^`BEDgV	E5N�>GeM@IN6>º=Kå%äIDgBEeº=gZ,^�JºN�>Aä`D´ei>��EB,^`_ �RNdh�eM=KZP^ � h5Z,^YeMB,=K^`>�h5Z,^`h5DKäC>A=gZ,^`>�B,^`_
>AäIâPâ,N�>nei>UX[ZP>M>º=KcIDgN�àÃäReMäIJºN$á�Z,JMLtæ
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Ý®^�a'ê��'ëD'�ZP>AeºZP^ÈORBEXIX`DK=?h5BEeº=gZ,^`>½å:BEJMLßN�B,hi@TZ,äReMâ,Z,=g^Iâ�X`B,hiLPN8ebáb=Keº@4B�_RN5D?BWVß@I=g^Yebeº@`BEe
>AäIâPâ,N�>nei>£eº@`NUJMN5D?B�eM=KîPNH=gå�X[Z,JºeMB,^`h8NUZEà`_RNdDgBWV�îPN5Ji>Aä`>Èeº@IJMZ,ä`â,@IXIäIeÎàÃZPJGeM@INUXCB,hiL,N5edæ:�'NdDgBWV
@I=K^Yei>$BEJMN%N-C\X`DgB,=K^IN�_7=g^(�RNdh�eM=KZP^ÏõIæ ó æ£Ü½@IN�JºZPäReºNdJ�å�Ndhi@CBE^I=?>Aå =KeM>ºN5DKà½=g>¬NiCRXID?BE=g^IN�_¼=g^
�\Ndh8eº=gZ,^7õRæ|õRæIÜ½@IN$JMZ,äIeºN5JbäC>AN�>�eº@IN-_IN5D?BWVß@I=g^Pei>½eºZ:hdBED?h8äID?B�eMN"B-eiBEJMâ,N5ebBWîPN5JiBEâPN�ãYäIN5ä`N
>A=dE5N�B,>¬NiCRXID?BE=g^IN�_¼=g^��\N�h�eM=KZP^ÏõIæ õIæ ó æ[F�BPhiL,N8ei>'N-CRXCNdJº=gN5^`h5N�BT_RJMZ,XíXIJºZPc`BEc`=KDg=´enV4cCB,>ºNd_
Z,^4eM@IN5=gJ¬_IN5D?BWVç@I=g^Ye�B,^`_7BWîPN5JiBEâ,N$_RJMZ,X4X`JºZPc`BEcI=gDg=´enVPO[BP>6NiCRXID?BE=g^IN�_4=K^��\Ndh8eº=gZ,^íõIæ õIæ õIO
áb@I=KDgN�cCNd=K^`âí=g^`>ºN5JºeºNd_�=K^�eº@`NTZPäReºâPZ,=g^IâíãYäINdäINTc`B,>ºNd_�Z,^ðeM@IN5=gJß_RNdDgBWVÏ@I=g^Ye�JMN5D?B�eM=KîPN
eºZ�eº@`N�BWî,NdJMB,â,N�_RN5D?BWV¼@I=g^YedO�B,>$N-C\X`DgB,=K^IN�_¾=K^ �\N�h�eM=KZP^ õIæ õIæ ò`æ��GBP>neMDKVPO£eº@INç>AX`BPh8NßB,^`_
XIJºZRh5Nd>M>A=g^Iâ�JºN�ãPä`=KJMN5å�N5^Yei>�àÃZ,J6a6êG�6ë='�ZP>AeºZ,^TBEJMN$_R=g>Mh8äC>º>ºNd_ç=K^ �\N�h�eM=KZP^����Cæ
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Ý®^�a'ê��'ëD'�ZP>AeºZP^ÈOEBEX`XIDK=?h5BEeº=gZ,^�N5^`_Rë]@IZY>nei>�=K^C_R=ghdB�eMN½eº@INd=KJH>ºN5^C>A=Keº=gî\=´enV$eMZ"ãYäIN5äI=g^Iâ"_RNdDgBWV
B,>«>ºZ,äIJih8Nb@`=K^YeM>H=K^�eM@IN6ÝnFÏX`BPhiL,N5e«@INdBP_RN5J�eM@`B�eUáUNbJMN8àÃNdJ�eºZ-BP>�HKJ-L MON&PSRT>U;79iæYÜ½@IN'_RNdDgBWV
@I=K^Ye-=?>"^`ZEe%B,^ðBEc`>ºZ,DgäReºN:c[Z,ä`^`_ÏZ,^ðãYäINdäI=K^`â¼_RN5D?BWV,OGcIäRe-=?>"JiB�eM@IN5J-B¼>AäIâPâ,N�>neM=KZP^¼eMZ
Ý®^PeMN5JM^IN8e6JMZ,äIeºN5Ji>½B,>�eMZ%eM@IN$JMN5D?B�eº=gî,N�=gå�XCZPJAeiBE^`h5N¬Z,à�_RNdDgBWV�î,N5Ji>ºä`>Ueº@IJMZ,äIâP@IXIäRe�æ

a6ê��'ëD'�ZY>neMZ,^�_RZ\Nd>�^IZ,e«â,ä`B,JMB,^YeºN5Nb_RNdDgBWV-c`B,>ºNd_�Z,^�eM@IN'_RNdDgBWV"@`=K^YedOPcIäRe«eM@IN'_RNdDgBWV
@I=K^YeTà�B,h5=KDg=´eiB�eMNd>çeº@IN¾JMZ,äReMN5JT=K^ XIJºZ�î\=?_R=g^Iâ�BE^ BEXIX`JºZPXIJº=?B�eMN¼>ºN5JMîY=?h8NPæ ��eTeº@`N¾a6êG�6ë
'UZY>neMZ,^ JMZ,äReMN5J�OGB4JMN5D?B�eM=KîPN5DgV¼DgZ�á _IN5D?BWVí@I=g^Ye%=g^`_R=?h5BEeºNd>%BE^ðB,XIXIDg=ghdB�eº=gZ,^ ! >%_RNd>º=KJMN:àÃZPJ
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DKZ�á�N5J'_IN5D?BWVTB,^`_4DgZ�áUNdJbeº@IJMZ,ä`â,@IXIäIe�áb@I=gDKN�B:@I=gâ,@INdJ�_RNdDgBWVT@I=g^Ye�>ºäIâ,âPNd>AeM>½eM@IN%B,XIXIDg=´ë
h5B�eM=KZP^ßXIJMN8àÃNdJM>U@I=gâ,@INdJHeM@IJºZPäIâ,@`XIäReUNdî,Nd^ß=´àGeº@I=?>�=Kå�XIDg=KN�>�@I=KâP@IN5J½_RNdDgBWVR>dæ �6X`XIDK=?h5BEeº=gZ,^`>
>Aä`hi@7BP>6è�ÜbFÀZ,J'êHå:BE=gD£eº@`BEe�á½BE^YebeºZ:å�=g^I=gå�=dE5N%Z�î,NdJMB,DKD[eºJiBE^C>nàÃNdJbeº=gå�N-áb=Keº@IZPäRe�>º=Kâ,ë
^I=*�[h5BE^Ye-h5Z,^`h5N5JM^íZ�îPN5J�=K^C_R=Kî\=?_Rä`B,D«X`B,hiLPN8e"_RNdDgBWVR>¬áUZPäID?_¾hi@`ZYZY>AN�B�@I=gâ,@ _RNdDgBWV7@`=K^Yedæ
�6XIXIDg=?h5B�eM=KZP^`>:>ºä`hi@ B,>�å-äIDKeº=gå�Nd_R=?B >AeºJMNdBEå�=g^Iâíeº@`BEe�>ANdN5L eMZ¾å�=g^I=gå�=dE5N4Nd^`_\ë]eºZ,ë]Nd^`_
_RN5D?BWV�h8ZPäID?_çhi@IZ\ZY>AN�eºZ:>ºN5^`_TB�DKZ�á _RN5D?BWVß@I=g^Yedæ�+6Z�á�N5îPN5J�O\äI^`_RNdJ6h8Z,^`â,Nd>AeºN�_ß^IN5enáUZPJºL
h8Z,^C_R=´eM=KZP^`>Îeº@IN�>ANbB,XIXIDg=ghdB�eº=gZ,^C>Îå:BWV-_I=g>Mh8Z�îPN5JÎeº@`BEe�eM@IN½DKZ�á�_RN5D?BWV$@I=g^PeHB,Dg>ºZ'V\=gN5D?_I>�äI^Rë
B,h5h5N5XReiBEcIDgV�DKZ�áÀeM@IJMZ,äIâP@IXIäRe�æA�'XIXIDg=ghdB�eº=gZ,^C>�h5Z,äID?_:eM@IN5^çJMB,=g>ºNbeM@IN5=gJb_RN5D?BWV�@I=K^Yei>Uä`^PeM=KD
å�N�B,>ºäIJMNd_Teº@`JºZPäIâ,@IX`äRe¬JMNdBPhi@INd_4BPh5h5N5XReiBEcIDgN"DgN5î,NdDg>dætÜ½@YäC>5Ot>AZPäIJih8Nd>�BEJMN%B,cIDKN-eºZçîWB,JºV
eº@INd=KJ"_RNdDgBWV�@I=g^YeM>�=g^¾B,^\VTå:B,^I^IN5J¬eM@`B�e$=g^`h8JMNdBP>AN�>6eM@IN5=gJ�ä`>ANdJAë®_RN-�`^INd_(��ZA�tæ£F�BPhiL,N8ei>
eº@`BEeHh5BEJMJMV$^IZ$_RN5D?BWV"@I=g^YeM>�BEJMN½@`BE^C_RDKN�_-äC>A=g^Iâ$B$_RN8à�B,äIDKeH_RN5D?BWV$@I=g^Pe�eM@`B�eHh5Z,JMJºN�>AX[Z,^C_I>
eºZ�eº@`N¬JMZ,äIeºN5J�! >�eMBEJMâ,N5e6ãPä`N5äIN$>º= EdN,æ

èÎ=gâ,ä`JºN ó XIJMNd>ºN5^Yei>UB%>A=gå�XIDKN¬=gDKDgä`>AeºJiB�eº=gZ,^çZEàG@`Z�á B%_RNdDgBWVYë®>ANd^`>º=´eM=KîPN'Ü'S�F�ë]àÃJº=gN5^C_RDKV
BEXIXIDg=?h5B�eM=KZP^�å�=gâ,@Ye«ä`>ºN6_RNdDgBWV"@`=K^YeM>dæK�'^:=K^YeºNdJMBPh�eM=KîPN�î\=?_RN5ZRh5Z,^RàÃNdJºNd^`h8N½JMäI^I^I=g^Iâ$Z�î,NdJ�B
h8Z,å�X`B,^\V�Ü ó DK=g^IL:h8ZPå�XCN5eºNd>�áb=Keº@��7Ü'S�F �`Z�á6>HàÃZ,JUeº@IN�c`BE^C_Ráb=g_Reº@ÈæRÜ½@IN¬î\=g_RNdZRh8Z,^Ië
àÃN5JMN5^`h5N«JºN�ãYäI=KJMNd>£B6å�=g^I=gå-äIå _IBEeMB½JiB�eMN,O���OdZEàIBEc[Z,äRe�òK�O$bf�cIXC>���eMZ6=g^`>Aä`JºNHBPh5h5N5XReiBEcIDgN
îY=?_RNdZ"ãPäCBEDg=´enVPæEÜ½@I=g>«JMBEeºNb=?>«_RN5X`=gh8eºNd_�c\V"eM@INb@IZPJº=dE5ZP^PeiBEDI_RZ,eAeMNd_�DK=g^INb=g^ßè�=KâPäIJºN ó æK�6^Rë
_RN5J'eº@IN�>AN-h5Z,^`_I=´eM=KZP^`>5O`eº@IN%î\=g_RNdZRh8Z,^IàÃN5JMN5^`h5N$=g>'àÃJºNdN$eºZçhi@IZ\ZP>ºN�eº@IN�>AZPäIJMh5N$@I=g^Pe�æ[Ü½@`N
h8äIJMî,N�_7_IB,>º@IN�_4DK=g^IN�>'=g^íè�=gâ,äIJMN ó _IN5XI=?h�e¬eº@IN�BEX`XIJºZ:CR=gå:B�eºN-c`BE^`_Iáb=g_\eM@íB,^¼BEXIX`DK=?h5BEë
eº=gZ,^¼á�Z,ä`Dg_4JMNdh5N5=gî,N$àÃZPJ¬>ºZ,ä`JMh5N"@I=g^Pei>¬ZEàUõEö�å:>5O $Pö�å�>dO �,ößå:>¬BE^`_ �,ö:å:> �ÃJMNdBP_R=g^Iâ
DKN5à�e6eºZßJM=gâ,@YeX
8æ`Ü½@IN$@I=gâ,@INdJbeº@`N->AZPäIJih8N$@I=g^YedOIeM@IN$å�Z,JMN$c`BE^C_Ráb=g_Reº@�eº@`N"î\=g_RNdZRh8Z,^IàÃN5Jºë
N5^`h5N:áb=KDgD�JºN�h8Nd=KîPN,O£cIäRe$eM@IN:@I=gâ,@INdJ�eº@INß_IN5D?BWV,æÈÜ½@IN:DgZ�áUNdJ¬eº@INß>ºZ,äIJih8N�@I=g^YedO£eM@IN:DKN�>º>
c`BE^`_Iáb=g_\eM@�eM@IN¬îY=?_RNdZ\h5Z,^RàÃNdJºNd^`h8N�áb=KDgDtJºN�h8Nd=KîPN,OYcIäRe�eº@IN�DgZ�áUNdJ«eº@`N¬_RNdDgBWVPæRÜ½@IN��ºcCN�>ne	�
>AZPäIJMh5N�@`=K^Ye6àÃZPJ½eº@IN"B,XIXIDg=ghdB�eº=gZ,^�_RNdXCNd^`_I>bäIX[Z,^TeM@IN$XCNdJMh5N5=gî,N�_çãYä`B,DK=KenV,O�
�\ORàÃZ,JbN�B,hi@
eº@IJMZ,äIâP@IXIäRe½BE^`_�_RN5D?BWV�h5Z,å%cI=K^CB�eº=gZ,^GæPèIZPJHeM@I=?>U>º=Kå�XIDg= �`Nd_�NiCIBEå�XIDgN,OYáUN�B,>M>AäIå�N'eº@`BEe

��:=?>$ö�áb@`N5^íeº@IN:_IBEeMBçJMBEeºN,O�����O£=?>¬DKN�>º>�eM@`BE^�� BE^`_í=g^`h8JMNdBP>AN�>'=g^\î,N5Ji>ºN5DgVTáb=Keº@íeº@`N
_RN5D?BWV-àÃZPJ��������%æPÝ®^ßZEeM@IN5JHáUZPJM_I>dOEZP^`h8NbeM@IN'î\=?_RN5ZRh5Z,^RàÃNdJºNd^`h8NbZPcReMB,=K^`>H=´ei>«å�=g^I=Kå%äIå
_IB�eiB%JiB�eMN,OYeº@`N¬âPJºN�B�eMNd>Ae�c[N5^IN-�IebeºZ�X[N5Jih8Nd=KîPNd_�ãYä`B,DK=KenVßh8ZPå�Nd>�àÃJMZ,å DgZ�áUNdJ½_IN5D?BWV,æS�6^Rë
_RN5J�eM@INd>ºN�h5Z,^`_I=´eM=KZP^`>5OteM@IN�î,NdJAeM=ghdBED�DK=g^IN�>�=K^Ïè�=KâPäIJºN ó =K^`_I=ghdB�eºN�JMN5âP=KZP^`>���O 6bO���O 2
BE^`_ 1 áb@IN5JMN�eº@IN�î\=g_IN5ZRh8ZP^RàÃN5JMN5^`h5N�áUZPäIDg_íhi@IZ\ZP>ºN�_I=´ïtN5JMN5^Ye-_RNdDgBWV4@I=g^YeM>dæÈÝ®^¾JºNdâ,=gZ,^
��O\eº@`N¬JMNdãYäI=gJMNd_çå�=g^I=gå-äIå c`BE^`_Iáb=g_\eM@4h5BE^Tc[N¬ZPcReMB,=K^`Nd_çcYV�ä`>A=g^Iâ%eº@IN$DgZ�á�Nd>Ae½_RNdDgBWV
@I=K^Ye�O\õ,ö"å:>5æ	�'>Heº@`N�Ü ó Dg=g^IL�cCN�h8Z,å�N�>Hå�Z,JMN'h5Z,^IâPNd>AeºNd_ÈOEeº@`N'î\=g_IN5ZRh8ZP^RàÃN5JMN5^`h5N6á�Z,äID?_
hi@IZ\ZP>ºNç>ºZ,äIJih8NT@I=g^Pei>�ZEà)$Yö7å:>:BE^C_ �,ö¼å:>�àÃZ,J�JºNdâ,=gZ,^`>@6 BE^C_�� JMNd>ºXCN�h�eM=KîPN5DgV,æ�Ý®^
JºNdâ,=gZ,^ 2"O\eM@IN"î\=g_IN5ZRh8ZP^RàÃN5JMN5^`h5N�=g>�àÃZPJMh5Nd_çeºZ�ä`>ºN�eº@IN-DgB,JºâPNd>Ae½>ºZ,äIJih8N�@I=g^YedOU�Pö�å�>dOReMZ
Z,cReiBE=g^%eM@INbå�=K^`=Kå%äIå cCBE^`_Ráb=?_\eM@ÈæPÜ½@I=?>�=?>�eº@`N'>ºB,å�N½>ºZ,ä`JMh5N�@`=K^YeUBP>�=g>�Dg=gL,N5DgV-äC>AN�_%c\V
eº@IN"h5Z,å�XCN5eº=g^IâßÜ'S�F �`Z�á6>dæRÝ®^�JºNdâ,=gZ,^ 1�OIN5îPN5^Táb=´eM@7B�DgB,JºâPN�>ºZ,ä`JMh5N¬@`=K^YedOIeº@IN"BWî�BE=gDKë
BEcIDgN�c`B,^`_Ráb=?_\eº@À_RJMZ,X`>%c[N5DgZ�á eº@INTå�=K^I=gå-ä`å
B,hdh8N5XIeMBEc`DKNçJMBEeºN,O�=g^�áb@I=?hi@�hdB,>ºNßeº@`N
îY=?_RNdZ\h5Z,^RàÃNdJºNd^`h8N�ä`>ºN5J$á�Z,äID?_íXIJºZPc`BEc`DKV�eMN5JMå�=g^`BEeºN�eº@`Nßh8Z,^`^INdh8eº=gZ,^Èæ��'ZEeºN�eM@`B�e$eM@I=g>
NiCIBEå�XIDgN:=g>"â,JMNdB�eMDKV7>º=gå�X`DK= �`Nd_ B,^`_¾áUN:á�Z,ä`Dg_íNiCRX[Ndh�e%XCNdJMh5N5=gî,Nd_¾ãYä`BEDg=KenV7àÃäI^`h8eº=gZ,^`>
eº@`BEeUeMJMBP_RN'Z,ïTeM@IJMZ,äIâP@IXIäRebBE^`_�DgBEeºNd^`h8V�=g^çB%å�ZPJºN¬>AZPXI@I=?>neM=ghdB�eMNd_:å:BE^`^IN5J�áUZPäID?_ßc[N
ä`>AN�_£æ
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�6JMJº=gî\=K^Iâ:_RNdDgBWV�@I=K^Yei>6B�ïtNdh8ebeº@IJMN5N$B,>ºX[Ndh�ei>bZEà�eº@`N"a6ê��'ëD'�ZY>neMZ,^TJºZPäReºNdJ�å�N�hi@`BE^I=?>ºåTæ
èÎ=gJi>ne�O£eº@IN�eiBEJMâ,N5e�BWîPN5JiBEâ,N�ãYäIN5äINß>º=dE5N�å�Z�î,Nd>�eMZ7B,_Wønä`>Ae$eº@`NßBWî,N5JiBEâPN%ãYäINdäIN:>A=dE5NßBP>
_RNd>Mh8JM=Kc[Nd_Ï=g^ �\N�h�eM=KZP^�õRæ|õRæ ó æ#�RNdh8ZP^`_£OGeº@INT_RN5D?BWVí@`=K^Ye%_RN5eºNdJºå�=g^INd>-eº@INT_RJMZ,XÏXIJMZ,c`BEë
cI=KDg=KenV,O�áb@IN5JMN�@`=KâP@IN5J�_RN5D?BWVÏ@I=K^Yei>%å�N�BE^ðDgZ�áUNdJ%_RJMZ,X�XIJºZPc`BEc`=KDg=´eM=KN�>-B,^`_ î\=gh5NçîPN5Ji>ºB`O
B,>�NiCRXID?BE=g^IN�_í=g^ �\N�h�eº=gZ,^ðõIæ õIæ õIæÈÜ½@I=KJi_£O£eM@INß_RNdDgBWVí@I=K^Ye-B,Dg>ºZ4_RN8eMN5JMå�=g^IN�>$áb@IN5JMN�eº@`N
=K^`h5Z,å�=g^Iâ�X`B,hiLPN8eb=g>½X`DgBPh8Nd_T=g^�eM@IN$Z,äIeºâ,ZP=K^`â�ãYäINdäIN$B,>b_RN�>ºh5Jº=gc[Nd_T=K^ �\N�h�eº=gZ,^7õIæ õIæ ò`æ

��� ����� ���
��&�'����  ���� � ( ��_IBEXReM=KîPN6a6ê�� ñ � ÷ NiC\eMN5^`_I>Ha6ê�� ñ � ÷ c\V-L,NdN5XI=g^Iâ¬eº@`N'BWîYë
N5JiBEâ,N�ãYäIN5ä`=K^Iâß_IN5D?BWV �������¬áb=Keº@`=K^4B�eMB,JºâPN8ebJiBE^IâPN,æRÝ®^ �'a6êG�-OIeº@IN$eiBEJMâ,N5eºNd_TBWî,NdJMB,â,N
ãPä`N5äIN�>º=dE5N:=?>"=g^`_RN5X[N5^C_RN5^Ye%Z,à½eºJiB�Þßh���ZA�íJMNdãYäI=gJºNdå�Nd^YeM>dæÈìíNçBEJMâ,äIN�eM@`B�e"eM@IN:eiBEJºë
â,N8eMNd_:BWîPN5JiBEâ,N½ãYäIN5ä`N'>A=dE5N�>A@IZPäID?_�cCN6cCB,>ºNd_�Z,^�eM@IN6=g^`h8ZPå�=K^Iâ"eºJiB�ÞßhO! >�JMNdãYäI=gJºNdå�Nd^YeM>dæ
a6ê��'ëD'�ZY>neMZ,^�NiC\eºNd^`_I>)�'a6êG� c\VçX`JºZ�î\=?_R=K^`âßB:å�Z�îY=g^Iâ�eiBEJMâ,N8e'ãYäINdäIN->º= EdN"c`BP>AN�_çZP^
BE^�N-CRXCZP^IN5^Yeº=?BEDgDgV áUNd=KâP@PeMNd_ å�Z�î\=g^IâíBWîPN5JiBEâ,N�ZEà6eM@IN4_RN5D?BWVÏ@I=K^Yei>�ZEà6eM@INç=g^`h5Z,å�=K^`â
X`B,hiLPN8eM>dORB,>b>º@IZ�áb^TcCNdDKZ�á �
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áb@IN5JMN 0 =?>Geº@INUJºZPäReºNdJF! >GZPäReºâPZ,=g^Iâ6Dg=K^`L�hdBEX`BPh8=KenV¬B,^`_ ) + =?>ÈeM@INHá�N5=gâ,@YeÎàÃZ,J�h5BED?h8ä`DgBEeº=g^Iâ
eº@IN%NiCRXCZP^IN5^YeM=gB,DKDgV�áUNd=KâP@PeMNd_�å�Z�î\=K^`â�BWî,NdJMB,â,N@��>ºN8e�eºZ ) + % öDC öPõ�=g^¼ZPäIJ'=gå�XIDgN5å�N5^Rë
eMB�eM=KZP^�
�æ�Ü½@INTáUNd=KâP@YeºNd_ BWîPN5JiBEâPN�B,DKDgZ�á6>$eM@INçãYäINdäINßeiBEJMâ,N5e-eºZ¾>neiBEcI=gDg= EdNßN5îPN5^ð=Kà6eº@`N
=K^`_I=Kî\=?_Rä`BEDtX`BPhiL,N5eM>HB,JºJM=gîY=g^Iâ�àÃJMZ,å _R=Kï[NdJºNd^YeG�`Z�á6>U@`BWîPN'_R=Kï[NdJºNd^Pe½_RN5D?BWV�@I=g^Pei>5æYì @INd^
Z�î,N5JiBEDgD«eMJMBEÞßh�hi@`B,^Iâ,N�>"àÃJMZ,å eM@IJºZPäIâ,@`XIäReAë®>ºN5^`>º=´eM=KîPN:eºZÏ_RNdDgBWVYë®>ANd^`>A=Keº=gî,NPOGeM@INçeMBEJMâ,N5e
JºN-�`Ndh8eM>�eº@`N"BWî,N5JiBEâPN�ãYäINdäI=K^`â�_IN5D?BWVßJºN�ãYäI=KJMN5å�Nd^Pei>�ZEà�eº@IN$=g^`h8ZPå�=K^Iâ�X`BPhiL,N5eM>dæ
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� &!�!&!( " �\=g^`h8NTa6ê��'ëD'�ZY>neMZ,^ÏXIJMZ�îY=?_RN�>
_R=´ïtN5JMN5^Ye$ãYäIN5äI=g^Iâ�_RN5D?BWVR>�àÃZ,J�_R=´ïtN5JMN5^Ye"_RNdDgBWV�@I=g^YeM>dOteº@IN�_RJMZ,X¼X`JºZPc`BEcI=gDg=´enV�å-äC>ne$c[N
B,_Wønä`>AeºN�_7c`BP>AN�_�Z,^¾_RN5D?BWVç@`=K^Yedæ£a6êG�6ë='�ZP>AeºZP^7B,_Wønä`>AeM>'eº@`N ��a6ê�� X[N5Jºë]X`BPhiL,N5e�_RJMZ,X
XIJºZPc`BEc`=KDg=´enV 
��tc`BP>AN�_�ZP^çeM@IN"_RNdDgBWV:@I=g^Ye'BE^`_çeM@IN"BWî,NdJMB,â,N�_IN5D?BWVßB,>�àÃZ,DgDgZ�á6>��
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áb@IN5JMN ��� ������ =?>beº@`N%ãYäIN5ä`=K^Iâç_RN5D?BWVTh5Z,JMJºN�>AX[Z,^C_R=K^`â�eºZ:eM@IN%BWîPN5JiBEâ,N�ãYäIN5ä`N%>º= EdN,æCÜ½@`N
å�Z�î\=g^IâíeMBEJMâ,N5e�_INd>Mh8JM=Kc[Nd_�=K^ �\Ndh8eº=gZ,^ õRæ|õRæ ó B,DKDgZ�á6>�a6ê��'ëD'�ZY>neMZ,^ðeMZíå:B,=K^YeMB,=K^�eº@`N
BWî,N5JiBEâPN�ãYäINdäIN">A=dE5N"BEe'BEXIX`JºZ:CR=gå�BEeºNdDKV�eM@IN"BWî,NdJMB,â,N'Z,àÎeM@IN"BEâPâ,JMN5âYB�eºN�eºJiB�ÞßhK! >b_RNdDgBWV
JºN�ãPä`=KJMN5å�N5^Yei>5ORXIJMZ�î\=g_I=K^Iâ%à�BE=gJM^INd>M>�=K^Teº@`N$XCNdJAërX`B,hiLPN8eb_RJMZ,XTXIJºZPc`BEc`=KDg=´enVçh5BED?h8ä`DgBEeº=gZ,^Èæ

��� ����� � ��&6� �)(������ ' *+�!��( Ü½@IN�a6ê��'ë='UZY>neMZ,^ßZPäReºâPZ,=g^Iâ%ãYäINdäIN¬=g>½>ºZ,JºeºNd_ßc`B,>ºNd_:ZP^
X`B,hiLPN8e½áUNd=KâP@Pei>5æS�'^ç=g^`h8ZPå�=K^Iâ�X`BPhiL,N5e�=?>½=K^C>ANdJAeMNd_ß=g^Teº@IN$>ºZ,JºeºN�_�ãYäIN5ä`N¬cCB,>ºNd_ßZP^ç=KeM>
áUNd=KâP@Pebáb@I=?hi@T=g>6h5Z,å�XIäReMNd_�B,>b>º@IZ�áb^TcCNdDKZ�á �
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�6JMJº=gî�BEDPeº=gå�N½=?>�ä`>AN�_-BP>ÎB,^%BEâP=K^`â'å�Ndhi@`B,^I=?>Aå =g^-eM@I=g>�hdBED?h8äID?B�eM=KZP^$eºZ�BWî,ZP=g_$XCB,hiL,N5e

>neiBEJMîWBEeº=gZ,^Èæ �6^C_RN5J$^IZPJºå:B,D�h5Z,^`_R=Keº=gZ,^C>¬B��`Z�á&! >�_IN5D?BWV4@I=K^Yei>�áb=gDgD�^IZEe�î�BEJMV7BE^`_í_R=´à�ë
àÃN5JMN5^`h5Nd>U=K^TBEJMJº=gî�BEDIeM=Kå�N�>Uáb=gDgD[X`JºNdî,N5^Ye�X`B,hiLPN8eUJMN5ZPJM_IN5JM=K^IâCæ �\=g^`h8N¬X`BPhiL,N8ei>UB,JºN�>ANdJºîPNd_
àÃJºZPå eº@IN�àÃJMZ,^YebZEà�eº@`N">AZPJAeMNd_TãPä`N5äINPO\eº@IN$X`BPhiL,N5e½áb=Keº@TeM@IN$NdB,JºDg=KN�>neb_RN�B,_RDg=K^`N$áb=KDgDÈc[N
>ANdJºîPNd_ �`Ji>Aedæ �6ZEeMN'eM@IN�_RN5D?BWV�@I=K^Yeb=?>H^IZ,e½B,^�äIX`XCNdJ�c[Z,ä`^`_ßZP^çãYäIN5ä`=K^Iâ�_RN5D?BWV�àÃZ,J�eº@`N
X`B,hiLPN8ebcIäRe6JiB�eM@IN5JbB�JºNdDgBEeº=gî,N�@I=g^Ye'>Aä`hi@çeº@CB�e6X`BPhiL,N8ei>�áb=´eM@TDgZ�á�N5Jb_RN5D?BWVß@I=g^YeM>½N-C\X[N8ë
Jº=gN5^`h5N�DKZ�á�N5J"_RNdDgBWVR>�eº@CBE^ÏX`B,hiLPN8ei>�áb=´eM@¾@`=KâP@IN5J"_RNdDgBWVí@I=g^Pei>5æ#+6Z�á�N5î,NdJdO[Z,ä`J"JºN�>Aä`D´ei>
>A@IZ�á eM@`B�e�Z,^ðBWî,NdJMB,â,NPO£X`B,hiLPN8eM>"JºN�h8N5=gî,NçB7ãYäIN5äI=g^Iâ¼_IN5D?BWV¾h5DKZY>AN:eMZ7eM@INç_RNdDgBWV¾@I=g^Ye
>AX[Ndh5=*�`N�_£æ

Ü½@YäC>5OHa'ê��'ëD'�ZP>AeºZP^"! >���JiR��:P	;=JXHQRT>U9-J! <;�XIJºZ�î\=?_RNd>�_RN5D?BWVYër>ºN5^`>º=Keº=gî,N�X`B,hiLPN8ei>�áb=´eM@
B�JºNdDgBEeº=gî,N5DgV4DgZ�áUNdJ"ãPä`N5äI=g^Iâ4_RN5D?BWV,æ���^¼eM@INßZEeM@IN5J$@CBE^`_£OÎa6ê��'ëD'�ZY>neMZ,^"! > HKJ-L M?N P	RT>U;
" M?9-J^H�H# ^8%$&$' �8 " M " RTL*RT;7N�h5Z,å�X[N5^`>MB�eMNd>$c\V¾XIJºZ�î\=?_R=g^Iâ4_RN5D?BWV7eMZ,DgN5JiBE^Ye"X`B,hiLPN8ei>�áb=´eM@ðB
DKZ�á�N5Jb_RJMZ,XTXIJMZ,c`B,cI=KDg=KenV�BE^`_ç@INd^`h8N$@I=gâ,@`N5J½eº@`JºZPäIâ,@IX`äRedæ

��� ���)( * � � � � & (#�� è�=KâPäIJºNéõ >ºäIå�å�B,Jº=dE5N�>�eº@`Néa6êG�6ë='�ZP>AeºZP^ B,DKâPZ,JM=´eM@Iå�æ�êUB,hi@
X`B,hiLPN8e�h8ZP^YeMBE=g^`>ßB�_RN5D?BWV�@I=g^YedO�B,>�_INd>Mh8JM=Kc[Nd_é=g^.�\Ndh8eº=gZ,^ õIæ ó æHèIZPJßNdBPhi@é=g^`h5Z,å�=K^`â
X`B,hiLPN8edOGeº@IN�_RNdDgBWV¾@I=g^Pe�=?>-ä`>ºNd_ eºZ¼ä`X[_IBEeºNçeº@INTå�Z�î\=K^Iâ7eMBEJMâ,N5e"àÃZ,J�BWî,NdJMB,â,N:ãYäIN5ä`N
>A=dE5NPO,L,NdXReHc\V"eM@IN'JMZ,äIeºN5J�O,BP>«_RNd>Mh8JM=gcCN�_�=K^��\N�h�eM=KZP^�õRæ|õRæ ó æEÝràteº@`N5JMN6=g>HNiC\eºJMN5å�N'h5Z,^IâPNd>Aë
eº=gZ,^ÈOR=g^`_R=?h5BEeºNd_�c\V�eº@IN$ãYäIN5ä`N¬BWîPN5JiBEâ,N'cCNd=K^Iâ�BEc[Z�î,N �2��+ +-, O\eM@IN�X`B,hiLPN8eU=?>½_RJMZ,XIX[Nd_£æ
ÝràUeM@IN5JMN�=g>$h5Z,^IâPNd>Aeº=gZ,^ÈO£B,>¬=g^`_R=?h5BEeºNd_íc\V4eº@`NßãPä`N5äIN:BWî,NdJMB,â,N"c[N5=g^Iâ�c[N8ená�N5N5^ �29 � +-,
BE^`_ �2��+ +-, OYeº@IN$_RJMZ,X�XIJºZPc`BEc`=KDg=´enV�àÃZPJUeM@IN¬X`B,hiLPN8eU=?>½h8ZPå�X`äReºN�_ßc`BP>AN�_ßZ,^�eº@IN�ãYäIN5ä`N
X`BEJiBEå�N8eMN5Ji>5OIeº@IN 3 $�56�!7 8D9 � � OCB,^`_�eM@IN-BWî,NdJMB,â,N$ãYäIN5ä`=K^Iâç_RN5D?BWV,O 3 $�56�!7 O`BP>'_RN�>ºh5Jº=gcCN�_
=K^(�\Ndh8eº=gZ,^¾õIæ õIæ õIæ`Ýrà«eM@IN�X`B,hiLPN8e�=?>�^IZEe$_RJMZ,XIX[Nd_£O[=Ke¬=?>¬=K^`>ºN5JºeºN�_4=g^7eº@`N�ãYäINdäIN%cCB,>ºNd_
Z,^�B�áUNd=KâP@PeM=K^`â%Z,à�=KeM>bB,JºJM=Kî�B,Dteº=gå�N"B,^`_T_RN5D?BWVß@I=g^YedO`BP>b_RNd>Mh8JM=Kc[Nd_ç=g^ �RNdh�eM=KZP^7õRæ|õRæ òIæ

. 	0/2143ÈÖ`Û6573ÎÔHÕ �
Ü½@I=g>:>ºNdh8eº=gZ,^À_R=?>ºh5ä`>º>ºNd>�eM@IN�NiCRX[N5JM=Kå�N5^YeiBEDbå�N8eM@IZR_I>ßBE^C_ �b�Yë®õ¾>º=Kå%äID?B�eº=gZ,^é_RN8eiBE=gDg>
B,>M>AZRh8=?B�eMNd_¼áb=´eM@¾ZPäIJ$h8ZPå�XCBEJM=g>ºZ,^¾>neMä`_RV7Z,àHeº@`N:XCNdJAàÃZPJºå:BE^Ch8N�ZEà�a'ê��'ëD'�ZP>AeºZP^¼îPN5Jºë
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>Aä`>&��a6ê��%æGÜ½@IN �b�Yë®õT>º=Kå%äID?B�eºZPJ:ñ ó � ÷ XIJMZ�îY=?_RN�>'eM@IN:BEcI=gDg=´enV4eMZ4>A=gå-äID?B�eMN:_RJºZPXRë]eMBE=gD]O
a6ê�� BE^`_ �'a6êG��JMZ,äReMN5Ji>5æ �'_I_I=´eM=KZP^`BEDgDKVPO �b�Yënõ =g^`h8Dgä`_RN�>çh5Z\_IN7eºZé>A=gå-ä`DgBEeºN¼c[ZEeM@
Ü'S�F XIJMZEeMZ\h5Z,D?>�B,^`_¼Ü'S�F«ë¸àÃJM=gN5^`_RDgV�JMBEeºN�h8Z,^YeMJºZPDKDgNd_4X`JºZ,eºZRh8ZPDg>�>Aä`hi@¾B,>¬Übè�abS ñ ó ö ÷ æ
a6ê��'ëD'�ZY>neMZ,^¾á�BP>$>A=gå-äID?B�eMNd_¾c\V¼N-CYeMN5^`_I=K^Iâ�eM@IN �'a'ê�� =gå�XIDgN5å�N5^YeMBEeº=gZ,^Ïáb=Keº@Ïeº@`N
� 8/�FRT>�� ;=M# �AJi;]O ��J-R���PS;DJXH RT>U9iJ  <;«BE^C_ HKJ-L MON0P	RT>U; " M?9-J^H H# �8 $�$' ^8 " M " RTLRT;�N�B,DKâPZ,JM=´eM@Iå:>
B,>UNiCRXID?BE=g^INd_:=g^ �RNdh�eM=KZP^Tõ-BE^`_£ORÜ'S�F �6N5á6a6N5^IZ�BE^`_�Übè�a6Séá�N5JMN6å�ZR_R= �`Nd_ßeºZ�>ANd^`_
_RN5D?BWVß@I=g^YeM>dæ

Ü½@IN�â,N5^`N5JM=gh�^IN8ená�Z,JML�eºZPXCZPDKZPâ,V:ä`>ºNd_�àÃZ,JbBEDgD£NiCRX[N5JM=Kå�Nd^Pei>½=g>b>º@IZ�áb^ç=K^�è�=KâPäIJºN�òIæ
� ó ë%� � BEJMN�eºJiB�Þßh½>AZPäIJih8Nd>�B,^`_ � ó ëD� � BEJMNb_RNd>Aeº=g^`B�eM=KZP^`>dæ,Ü½@IN��Yë=� X`B,=KJi>�áUNdJºN½î�BEJM=gNd_
eºZ�X`JºZ�î\=?_RN�eºJiB�Þßh4å�= C\N�>ßeM@`B�eT=K^Ch8Dgä`_RNd_ _R=´ïtN5JMN5^YeTå�= CRNd>çZEà"Ü'S�F �'N5á6abNd^IZ�B,^`_
Übè�a6S �CZ�á6> �¸>ANdN(�\N�h�eM=KZP^.$	
�O½áb@IN5JMN7eM@IN Übè�abS �`Z�á6>çB,JºNíå�NdBE^YeTeºZéJºNdXIJMNd>ºN5^Ye
Ü'S�F�ë]àÃJº=gN5^`_IDKV�å-äIDKeº=gå�Nd_R=?B��`Z�á6>dæ �'DKDt>ºZ,äIJih8N�>«>ANd^`_ ��CRNd_Rë]DgN5^Iâ,eº@ ó ö,ö,öEë]c\VYeºN½X`BPhiL,N5eM>dæ
�6DgD�DK=g^ILR>�h8Z,^`^INdh8eº=g^IâT>ºZ,ä`JMh5Nd>'eºZ�JºZPäReºNdJ¬a ó B,^`_íB,DKD�Dg=K^`L\>�h5Z,^I^IN�h�eM=K^Iâ�_RN�>neM=K^`BEeº=gZ,^`>
eºZßJMZ,äReMN5J'a�õ�@`BWî,N"BçõEö:Q4cIXC>�hdBEX`BPh8=KenVçBE^C_4B ó�� å:>'_IN5D?BWV,æ`ì =Keº@7eº@IN"cCBE^`_Ráb=?_\eM@
BE^`_�_RNdDgBWVçZEà�eº@IN-cCZ,eAeºDgN5^`NdhiL�Dg=g^ILçâPZ,=g^Iâ�àÃJºZPå a ó eºZßa'õ�>ºN8e�BEe � Q4cIX`>�BE^`_4õ,ö�å�>
JºN�>AX[Ndh8eº=gî,N5DgV,OYeM@I=g>UeMZ,X[Z,DgZ,â,V�=?>½>Aä`hi@�eº@`BEebX`B,hiLPN8e�_IJºZPX`>�Z,^IDgV:ZRh5h8ä`J�BEe½a ó ORáb@IN5JMN�B,DKD
å�N�B,>ºäIJMN5å�N5^YeM>�BEJMN«å:B,_IN,æ�èIZPJÎc[ZEeM@%a6êG�6ë='�ZP>AeºZ,^"B,^`_5��a6ê��%O�eº@IN½ãYäIN5äIN½>º= EdNUB�e�eº@`N
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20minth

120 packetsQueue Size

ARED/QAQMAQM

����� ¨��`¨ m�oºq]ª�k5lnÆ © k�°Rkdu´kd±dv

h8Z,^`â,Nd>AeºN�_ßJMZ,äReMN5J�=g> ó õEö-X`B,hiLPN8eM>½B,^`_ �29 � +-, B,^`_ �2��+ +-, B,JºN�>ºN8e�eºZßõEö%X`B,hiLPN8ei>UB,^`_
�,ö�X`BPhiL,N8ei>½JºN�>AX[Ndh8eº=gî,NdDKVPæ��6DgDÎ>º=gå-äID?B�eMNd_0�`Z�á6>6>AeMB,JAe'BEe6eº=gå�N-öß>ºNdh$BE^C_�N5^`_4BEebeº=gå�N
ó ö,ö¬>ºNdhEæEF�NdJAàÃZPJºå:B,^`h8NUå�N�B,>ºäIJMN5å�N5^YeM>�B,JºNUeMB,L,Nd^�_Rä`Jº=g^Iâ¬eº@IN6>AeMB,cIDgN�=g^YeºNdJºî�BEDRc[N8ená�N5Nd^
õEö�>AN�h�BE^`_ �,ö�>ºNdh�eºZßBWîPZ,=?_:eºJiBE^C>A=gN5^Ye6h8ZP^`_R=Keº=gZ,^`>�àÃJMZ,å >AeMB,JAeMäIX�BE^`_�>AeºZ,X`XI=K^`â`æ

ÜGZ¼BP>ºh5N5JºeMB,=K^ÏZ�î,NdJMB,DKDHJºZPäReºNdJ"XCNdJAàÃZPJºå:B,^`h8NPOGá�Nßå�NdB,>ºäIJMNßDg=K^IL¾äReM=KDg= E�B�eM=KZP^ÈO�BWîPN5Jºë
BEâ,NçãPä`N5äIN�>A=dE5NTBE^`_�_RJºZPX JMBEeºNPæ�Q4ZPJºNdZ�î,NdJdOG>º=g^`h8NTBEXIXIDg=?h5B�eM=KZP^ XCNdJAàÃZPJºå:B,^`h8NßJMNdB,DK=?>Aë
eº=?h5BEDgDgVð=K^\îPZ,Dgî,Nd>-eºJiB,_IN5ZEï£>�cCN5enáUNdN5^�eº@IJMZ,ä`â,@IXIäIe:B,^`_é_RN5D?BWV,O�á�Nçc[N5Dg=gN5î,N4B,^`BEDgV	E5=g^Iâ
N5=Keº@INdJ�B,DKZP^IN�=?>-^`ZEe:>AäRÞßh5=KNd^Pe�æÎì¾NTXIJºZPXCZY>ANçB7^INdá å�N8eºJM=?hEO��B8��CO�eº@CB�e%X`JºZ�î\=?_RNd>%B
ãPäCBE^Yeº=KeMBEeº=gî,N�XCNdJAàÃZPJºå:B,^`h8N¬å�N8eºJM=?h¬_INd>º=KâP^INd_�eºZ:h5B,XReºä`JºN¬eºZ:>ºZ,å�N$_RN5âPJºNdN'eM@IN�^`B�eMäIJMN
ZEàbeº@`Nßeº@`JºZPäIâ,@IX`äReAë®_RN5D?BWV7eMJMBP_RN5Z,ï�æ�Ü½@INçh5Z,JMJºN�h�e%hi@`Z,=?h8NßZ,à���Z	�íàÃäI^`h8eº=gZ,^�_IN5X[N5^`_I>
äIXCZP^ eº@`Nßeº@`NTB,XIXIDg=ghdB�eº=gZ,^ ! >%>ANd^`>A=Keº=gî\=´enVíeºZ¾_RN5D?BWVÏBE^`_ÏeM@IJMZ,äIâP@IXIäRe�æ#�'>%=gDKDgä`>AeºJiB�eºN�_
=K^ �\Ndh8eº=gZ,^7õRæ ó ORB,^TB,XIXIDg=ghdB�eº=gZ,^çå:BWV�_RV\^`BEå�=?h5B,DKDgVßB,_WønäC>ne6=KeM>b_RNdDgBWV�@I=K^Yei>�eºZ:h8äIJMJMN5^Ye
^IN8ená�Z,JML$h8Z,^C_R=´eM=KZP^`>Î=K^�B�eºeºN5å�XRe�eMZ�=gå�XIJºZ�îPNH=KeM>3��ZA�£æ�ÜÎZ�=g^`h5DKä`_IN½B'áb=g_IN½>ºX[Ndh�eMJºä`å ZEà
=K^`_I=Kî\=?_Rä`BED[BEXIX`DK=?h5BEeº=gZ,^�enV\XCN�>�eº@CB�eUhdBE^ß>ºN5DgNdh�e�eM@IN5=gJHZ�áb^�eiBE=gDKZPJºN�_@��Z	�%Z,cRønN�h�eº=gî,NPOEá�N
XIJºZ�î\=?_RNUB���ZA��å�N�B,>ºäIJºNHeº@`BEe�=?>�â,Nd^IN5JM=gh«áb@I=KDgN�XCNdJºå�=KeAeº=g^Iâ�h8ä`>AeºZPå�= EdNd_-h5Z,å%cI=K^CB�eº=gZ,^C>
ZEà�_RN5D?BWVßBE^`_çeM@IJºZPäIâ,@`XIäRebå�NdB,>ºäIJMNd>�àÃZPJbNdB,hi@ç=K^C_R=Kî\=?_Rä`B,DGBEXIX`DK=?h5BEeº=gZ,^��
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áb@IN5JMN�� .�� % ó æ,ì @`=KDgN6eM@IN�hi@IZP=gh5Nd>�Z,à��íB,^`_ � áb=gDKD[_RN5X[N5^`_ßäIXCZP^:eº@`Nbeº@IJMZ,ä`â,@IXIäIe
BE^`_¾_RN5D?BWV�eºZPDKNdJMB,^`h8N�>'Z,àHeM@IN:>AX[Ndh5=*�Ch�B,XIXIDg=ghdB�eº=gZ,^C>'eM@IN5å:>ºN5Dgî,N�>5O[eº@`N�N-CRXCN�h�eMBEeº=gZ,^¾=g>
eº@`BEe«eº@IN'JºNdDgBEeº=gîY=KenV"Z,à[eM@IN6_RNdDgBWV%@I=K^Yei>�àÃJMZ,å a'ê��'ëD'�ZP>AeºZP^%Nd^`BEc`DKN�_�>ºZ,ä`JMh5Nd>�áb=gDKDCîWB,JºV
B,h5h5Z,Ji_R=g^Iâ,DgV,æ �'ZEeºNbZPäIJ�^INdáéå�N5eºJM=gh,OA��ZA�tO,=g>�=g^�à�B,h8eUB�eºJiB�Þßh�ë®>ANd^`>º=´eM=KîPN�î�B,Jº=?BE^Ye�ZEàteº@`N
XCZ�á�N5J½X[N5JºàÃZ,JMå�B,^`h8N�å�N8eMJº=?hEæ

Ý®^�eM@IN«N-C\X[N5JM=gå�Nd^YeM>È_R=?>Mh8ä`>M>AN�_¬=K^¬eº@`N«^INiC\eÎ>ºNdh8eº=gZ,^ÈO�� % ó O8=?>£ä`>ºNd_¬àÃZ,JteM@IJMZ,äIâP@IXIäReºë
>ANd^`>A=Keº=gî,N3�`Z�á6>��¸>Aä`hi@%B,>GêHå:BE=gD,Z,J �`DgN«eºJiBE^C>nàÃNdJX
8Od>º=K^`h5N«eM@INd>ºN3�`Z�á6>Gh5BE^"eºZ,DgN5JiB�eMNH_RNdDgBWVPO
BE^`_ ��ZA��àÃZPJbeº@INdå _RNdXCNd^`_I>'Z,^IDgV�äIX[Z,^�eM@IJMZ,äIâP@IXIäRe�æIìíN$äC>AN�� % öDC � B,^`_ �4% öDC �
àÃZ,J�_RN5D?BWVYër>ºN5^`>º=Keº=gî,N �`Z�á6> ��>ºä`hi@ B,>TBE^ =K^YeºNdJMBPh�eM=KîPN7î\=g_RNdZRh8Z,^IàÃN5JMN5^`h5N�
�O�>A=g^`h5N7eº@`Nd>ºN
�`Z�á6>½JºN�ãYäI=KJMN¬DKZ�á _RN5D?BWV,O\cIäRe'B,Dg>ºZ�å�Z\_IN5JiB�eºN�BEå�ZPäI^YeM>½ZEàÎeº@IJMZ,ä`â,@IXIäIedæ`è`Z,J½å�Nd_R=gäIå



�

eº@IJMZ,äIâP@IXIäRe�B,^`_éå�Nd_R=gäIå _RN5D?BWVYër>ºN5^`>º=Keº=gî,N �`Z�á6> ��>ºä`hi@ BP>:>AZPå�N +�ÜbÜbF �`Z�á6>�àÃZPJ
ìíNdcTc`JºZ�á6>º=K^`âA
�O\á�N$áUZPäID?_�ä`>ºN$öDC ��� � � ó BE^`_�ö � � � öDC � æ

� � Ô����	� �YÛ �

Ü½@I=g>�>ºNdh8eº=gZ,^�X`JºN�>ANd^Pei>-JMNd>ºäIDKeM>�BE^CBEDgV\>º=?>-Z,à'Z,^IN�>ºN8e�ZEà �b�Yë®õí>º=Kå%äIDgBEeº=gZ,^`>�_RN�>A=gâ,^IN�_
eºZ¼h5Z,å�X`BEJMN:a6ê��'ë='UZY>neMZ,^"! >�X[N5JºàÃZ,JMå�B,^`h8NßB,âPB,=K^`>AeW�'a'ê��%æGì¾N:àÃZRh8ä`>-Z,^ hi@`BE^`â,=g^Iâ
eº@IN�XCNdJMh5N5^YeMB,â,N�>GZ,àC_RN5D?BWVYër>ºN5^C>A=Keº=gî,NHB,^`_$eM@IJMZ,äIâP@IXIäReºër>ºN5^`>º=Keº=gî,N3�CZ�á6>G=g^"eM@INU=g^`h5Z,å�=K^`â
eºJiB�ÞßhHå�= C£æWa6Nd>ºäID´ei>ÎàÃJºZPå B�>ºNdh5Z,^`_">ºN8e�ZEà[>A=gå-äID?B�eM=KZP^`>�h8ZP^`>A=?>Aeº=g^Iâ'Z,à`=K^Ch8Z,å�=g^Iâ�eºJiB�Þßh
áb=´eM@¾BçJMB,^Iâ,N%ZEàUeº@IJMZ,äIâP@IXIäRe$BE^C_í_RNdDgBWV�JMNdãYäI=gJºNdå�N5^YeM>¬=?>�X`JºN�>ANd^PeMNd_¼=K^Àñ õ,ò ÷ OtcIäRe$=g>
^IZEe6XIJMNd>ºN5^YeMNd_ç@IN5JMN$_RäIN�eºZ�D?B,hiLßZ,à�>ºX`B,h5N,æ

Ü½@IN"Z,cIønNdh�eM=KîPN-Z,à�eM@IN�>A=gå-äID?B�eM=KZP^`>6=?>beMZ�NdîWB,DKäCB�eºN%a6ê��'ëD'�ZY>neMZ,^"! >6JMZ,cIäC>neM^INd>M>'BP>
eº@IN�=g^`h8ZPå�=g^IâTeºJiB�Þßh%å�=*CíBEe�eM@IN:JMZ,äReMN5J¬îWB,Jº=gNd>�àÃJMZ,å å�ZY>neMDKV�eM@IJºZPäIâ,@`XIäReAë®>ºN5^`>º=´eM=KîPN
eºJiB�Þßh�eºZ4å�ZP>AeºDgVí_IN5D?BWVPë®>ºN5^`>º=´eM=KîPN�eºJiB�ÞßhEæGè�=gâ,äIJMN@$4XIJMZ�î\=g_RN�>�_RN8eiBE=gDg>-Z,^¾eº@INßeºJiB�Þßh
å�= CRNd>½ä`>ºNd_çàÃZPJ½eº@IN��`Ji>Ae �Cî,N">º=Kå%äIDgBEeº=gZ,^`>dæ

0ms 16ms 32ms 48ms 64ms 80ms 96ms 112ms

Simulation 1

Simulation 2

Simulation 3

Simulation 4

Simulation 5

1 19

5 15

10 10

15 5

19 1 20 flows

20 flows

20 flows

20 flows

20 flows

Delay hint

Total Flows
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êHB,hi@ç>A=gå-äID?B�eM=KZP^�JiBE^�õEöW�`Z�á6>�ä`>A=g^Iâ%eº@IN�^IN5enáUZPJºL�eMZ,X[Z,DgZ,âPV�>º@IZ�áb^ç=K^�è�=KâPäIJºN�òIæ
Ü½@IJºZPäIâ,@`XIäReAë®>ºN5^`>º=´eM=KîPN �`Z�á6>�á�N5JMNbJºNdXIJºN�>ANd^YeºNd_�c\V%Ü'S�F �`Z�á6>�h5B,JºJMV\=K^Iâ$B"_IN5D?BWV-@I=g^Ye
ZEà �PöTå�>dO£áb@I=?hi@¾h5Z,JMJºN�>AX[Z,^C_I>�eºZ4B�ãPä`N5äIN:>º= EdN�Z,à � ö�X`BPhiL,N5eM>�B�e$eM@IN�cCZ,eAeºDgN5^`NdhiL,N�_
JºZPäReºNdJGa ó æ��'NdDgBWVYë®>ANd^`>º=´eM=KîPN��`Z�á6>£á�N5JMN�JºNdXIJºN�>ANd^YeºNd_¬c\V�Übè�a6S �`Z�á6>Îh5BEJMJMVY=g^IâbB6_RNdDgBWV
@I=K^Ye½ZEàGòYõ�å:>Háb@I=?hi@�h5Z,JMJºN�>AX[Z,^`_`>�eºZ�B-ãYäIN5ä`N�>º= EdN'ZEàÎõ,ö$X`BPhiL,N8ei>HBEe�a ó æYÜ½@IN�6ë®B?CR=?>
àÃZ,J½BEDgDCeM@IN¬â,JiBEXI@`>H=K^�eº@I=?>½>AN�h�eM=KZP^�=g^`_R=?h5B�eMN6eM@IN¬hi@CBE^IâP=K^Iâ-eºJiB�Þßh6å�= C�h8ZPJºJMNd>ºXCZP^`_R=g^Iâ
eºZ�eº@`N)�Cî,N"_R=Kï[NdJºNd^Yeb>º=gå-äID?B�eM=KZP^`>b_RNd>Mh8JM=gcCN�_ç=g^�èÎ=gâ,ä`JºN�$`æ

èÎ=gâ,ä`JºN � >A@`Z�á6>GeM@IN6BWî,NdJMB,â,N�ãPä`N5äIN6>º= EdN½=K^�X`BPhiL,N8ei>�àÃZ,J«a6êG�6ë='�ZP>AeºZP^%BE^C_ ��a6ê��
B,>'eº@IN%eºJiB�Þßh"å�= C7î�BEJM=KN�>5æ[ì @I=gDKN%eº@IN�BWî,NdJMB,â,N"ãYäINdäIN%>º= EdN-JMN5å:BE=g^`>¬h8ZP^`>neiBE^Ye¬BPh8JMZP>M>
BEDgDbeº@IN �'a6êG��>º=Kå%äIDgBEeº=gZ,^`>dO�eM@IN7å�Z�î\=K^Iâ¾eiBEJMâ,N8eßå�N�hi@`BE^I=?>ºå
=g^Àa'ê��'ëD'�ZP>AeºZP^ BEDKë
DKZ�á6>ßeº@INÏBWî,NdJMB,â,N4ãYäIN5äIN¾>A=dE5N¼eºZéB,_Wønä`>Ae�eMZðeM@IN¾_IN5D?BWV�@I=g^Ye�_I=g>AeºJM=Kc`äReº=gZ,^`>Th5B,ä`>ºNd_
cYVÀhi@`B,^Iâ,N�>�=K^ eM@IN7=g^`h8ZPå�=K^IâÏeMJMBEÞßhO! > ��ZA��JMNdãYäI=gJºNdå�N5^YeM>dæHÜ½@\ä`>dOHáb@INd^ÀeºJiB�Þßh�=g>
å�ZY>neMDKV�eº@`JºZPäIâ,@IX`äReAë®>ANd^`>º=´eM=KîPN,O�eº@`NíBWî,NdJMB,â,N�ãYäIN5äINí>A=dE5N4=?>ß@I=gâ,@`N5J:eMZð=K^Ch8JMNdB,>ºN�eº@`N
Z�î,N5JiBEDgD£eM@IJºZPäIâ,@`XIäRedæ£SUZ,JMJºN�>AX[Z,^C_R=K^`â,DgV,OIáb@INd^4eºJiB�Þßh$=?>6å�ZY>neMDKV4_RNdDgBWVYë®>ANd^`>A=Keº=gî,NPOReº@`N
BWî,N5JiBEâPN�ãYäINdäIN�>º= EdNßc[Ndh8ZPå�Nd>->ºå:BEDgDKNdJ$eºZíJºN�_Rä`h5N�eº@INçZ�î,N5JiBEDgD«ãYäIN5ä`=K^Iâí_RN5D?BWVR>5æGÜ½@`N
a6ê��'ëD'�ZY>neMZ,^íBWîPN5JiBEâPN-ãYäIN5äINß>º=dE5Nd>¬=g^¾eº@IN�>AN �`îPN�N-CRXCNdJº=gå�N5^YeM>�JMNi�`N�h�ei>'eM@INßBWî,NdJMB,â,N
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èÎ=gâ,ä`JºN ��>º@IZ�á6>6eM@IN�ãPä`N5äI=g^Iâ�_RN5D?BWVR>'N-C\X[N5JM=gN5^`h5Nd_4c\V�eº@`N-eM@IJºZPäIâ,@`XIäReAë®>ºN5^`>º=´eM=KîPN
BE^`_�eM@IN�_RN5D?BWVYër>ºN5^`>º=Keº=gî,NB�`Z�á6>dæPè`Z,J��'a6êG�-O\âPJMB,XI@I=g^Iâ"Z,^`DKV�eº@`N¬BWîPN5JiBEâ,Nb_RNdDgBWV:h5äIJºîPN
=g>$^`Ndh8N�>º>MBEJMV7c[NdhdBEä`>ºN�eº@INßeº@IJMZ,äIâP@IXIäReºër>ºN5^C>A=Keº=gî,NßB,^`_Ï_RN5D?BWVYër>ºN5^`>º=Keº=gî,N �`Z�á6>�JMNdh8Nd=KîPN
=g_RNd^Yeº=?h5BEDCeºJMNdBEeºå�N5^Ye«àÃJMZ,å �'a'ê�� _RNd>ºXI=KeºN'@CBWîY=g^Iâ-_I=´ïtN5JMN5^YeB��Z	��JºN�ãYäI=KJMN5å�Nd^Pei>5æPèÎ=gâEë
äIJºN@�T=g^`_R=?h5B�eMNd>�eM@`B�e"a6êG�6ë='�ZP>AeºZP^íâP=KîPNd>¬DKZ�á�N5J$ãYäINdäI=K^`â�_IN5D?BWV\>�eMZ7_RN5D?BWVYër>ºN5^`>º=Keº=gî,N
�`Z�á6>�B,>4h8ZPå�X`BEJMNd_ÀeMZéeº@IJMZ,äIâP@IXIäReºër>ºN5^C>A=Keº=gî,N �`Z�á6>dæ½Q7Z,JMN5Z�î,NdJdO�áb@INd^ eM@IN _RN5D?BWVYë
>ANd^`>A=Keº=gî,N��`Z�á6>"JMN5X`JºN�>ANd^Pe�B¼>ºå�B,DKD�X[N5Jih8N5^YeiBEâ,N:Z,à6eº@`N�=g^`h8ZPå�=g^Iâ¼eºJiB�ÞßhEOÎeº@INTãYäIN5äRë
=K^Iâ7_IN5D?BWV\>�N-CRXCNdJº=gN5^`h5Nd_¾c\V7eM@INß_RN5D?BWVYër>ºN5^C>A=Keº=gî,N �`Z�á6>$=?>"h8DgZP>ºN�eºZ�eM@INßòPõTå:>"_RNdDgBWV
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@I=K^Ye�æ�+6Z�á�N5î,NdJdOYB,>Ueº@`N¬X[N5Jih8Nd^YeMBEâPN'Z,àÎ_RN5D?BWVYër>ºN5^C>A=Keº=gî,N��`Z�á6>H=g^`h5JºN�B,>ºNd>U=K^çeº@IN¬=g^`h8ZPå%ë
=K^Iâ%eºJiB�Þßh�å�=*C£O\eº@`N�BWîPN5JiBEâPN6ãPä`N5äI=g^Iâ�_RN5D?BWV�àÃZ,J�eº@`Nd>ºN��`Z�á6>�=g^`h8JMNdBP>AN�>U>ºDg=KâP@PeMDKVPæRÜ½@I=g>
=g>ßhdBEä`>ºNd_éc\Véå�B,^\V�_RNdDgBWVYë®>ANd^`>A=Keº=gî,N0�`Z�á6>ßh5Z,å�X[N8eº=g^Iâðáb=Keº@ N�B,hi@ÀZEeM@IN5JßàÃZ,JßDgZ�áUNdJ
_RN5D?BWVR>5æÎSUZP^YîPN5Ji>ANdDKVPOtáb@IN5^Ïå�ZP>Ae"ZEà�eº@IN:=g^`h5Z,å�=K^`â �`Z�á6>$BEJMN�eº@IJMZ,äIâP@IXIäReºër>ºN5^C>A=Keº=gî,NPO
eº@INd=KJ$BWî,NdJMB,â,N"ãYäINdäI=K^`âç_RNdDgBWV�=?>�^`NdBEJ�eº@`N �Pößå:>�_RN5D?BWV�@I=K^Ye�æ ��>�eº@IN�XCNdJMh5N5^YeMB,â,N%ZEà
_RN5D?BWVYër>ºN5^`>º=Keº=gî,NB�`Z�á6>U=g^`h8JMNdBP>AN�>«=g^:eº@IN¬=g^`h8ZPå�=g^Iâ%eºJiB�ÞßhEOPeº@`N¬BWîPN5JiBEâ,NbãYäINdäI=K^`â�_RNdDgBWV
àÃZ,J6eM@IJMZ,äIâP@IXIäReºër>ºN5^`>º=Keº=gî,N��`Z�á6>'=K^`h5JºN�B,>ºNd>6>ºDg=KâP@PeMDKVPæ`Ü½@I=?>'=g^`h5JºN�B,>ºN$@`BEXIX[N5^C>6c[Ndh5B,ä`>ºN
a6ê��'ëD'�ZY>neMZ,^�DKN5eM>�eM@IN6_RN5D?BWVYër>ºN5^C>A=Keº=gî,NG�`Z�á6>�h8äIe«=K^�eº@`N'ãYäIN5äIN6B,@INdBP_-Z,àCeM@IJMZ,äIâP@IXIäReºë
>ANd^`>A=Keº=gî,NW�`Z�á6>'eºZTâ,N8e�DgZ�áUNdJ�_RNdDgBWVR>dæ +'Z�áUNdî,N5J�OIàÃJMZ,å è�=gâ,äIJMN �`O[=Ke�=g>�h8DgNdB,J'eM@`B�e¬eº@`N
BEâ,=g^Iâ�h8Z,å�X[Z,^INd^Ye�Z,àÈeº@IN$a6êG�6ë='�ZP>AeºZP^ßX`B,hiLPN8e�áUNd=KâP@Pebh5B,Dgh5äID?B�eº=gZ,^�XIJºNdî,Nd^Pei>U>AeMB,Jºî�BEë
eº=gZ,^�ZEàÎeº@IJMZ,äIâP@IXIäReºër>ºN5^C>A=Keº=gî,Nb�`Z�á6>dæ
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èÎ=gâ,ä`JºN ô >A@IZ�á6>UeM@IN$BWî,N5JiBEâPN'X[N5Jih8Nd^PeiBEâPN'ZEà�X`B,hiLPN8ei>�_IJºZPXIXCN�_�X[N5J��CZ�á =g^Ta6êG�6ë
'UZY>neMZ,^$BE^C_b��a6ê��%æF�'âPB,=K^$ZP^IDKV�Z,^IN«h5äIJMî,N�=?>£^IN5N�_RNd_¬àÃZPJ �'a'ê��%Od>º=K^`h5N��'a'ê�� eMJºN�B�ei>
BEDgD	�`Z�á6>�NdãYä`B,DKDgV"JMN5âPB,JM_IDKN�>º>�ZEà ��ZA�-JMNdãYäI=gJºNdå�Nd^YeM>dæWè`Z,J«a6êG�6ë='�ZP>AeºZP^ÈOEè�=KâPäIJºN ô _RZ\Nd>
>ANdX`BEJiB�eMN�ZPäRe�eº@`N'BWî,NdJMB,â,NHX[N5J��`Z�á�X[N5Jih8Nd^YeMBEâPN½ZEà£X`B,hiLPN8ei>�_RJºZPXIX[Nd_%àÃZ,J�eM@IJMZ,äIâP@IXIäReºë
>ANd^`>A=Keº=gî,N �`Z�á6>�B,^`_%_IN5D?BWVPë®>ºN5^`>º=´eM=KîPN3�`Z�á6>dæ�Ü½@INb_RN5D?BWV->ºN5^`>º=Keº=gî,NG�`Z�á�h8ZPå�XCN5eº=g^Iâ�áb=´eM@
ó �½eM@IJºZPäIâ,@`XIäReAë®>ºN5^`>º=´eM=KîPN��`Z�á6>È@CB,>£eMZ'X`BWV�Bb@I=gâ,@%_RJºZPX$JMBEeºN�àÃZPJÈeM@INHDgZ�á _RN5D?BWV¬>ºN5JMî\=gh5N
=´ebJMNdh8Nd=KîPNd>UcCN�h5B,ä`>AN¬=Ke½=?>½=g^`>ANdJAeMNd_ßà�BEJ½cCNdDKZ�á eº@IN$BWî,NdJMB,â,N'ãYäINdäIN�>A=dE5N$_RN5eºN5JMå�=K^`Nd_ßc\V
eº@IN'eº@IJMZ,äIâP@IXIäRe½>ANd^`>º=´eM=KîPN �`Z�á6>dæ ��>«eM@IN6àÃJiB,h8eº=gZ,^:ZEàG_IN5D?BWVPë®>ºN5^`>º=´eM=KîPN��`Z�á6>«=g^`h5JºN�B,>ºNd>dO
eº@IN�BWîPN5JiBEâPN-X[N5J5�CZ�á _RJMZ,X¾JiB�eºN�>�àÃZ,J"eº@IN�_IN5D?BWVPë®>ºN5^`>º=´eM=KîPNW�CZ�á6>"_RNdh5JºN�B,>ºNd>dæÈÜ½@I=?>$=g>
cCN�h5BEäC>AN$B,>�eM@IN$^\äIå-c[N5JbZ,à�_IN5D?BWVß>ANd^`>A=Keº=gî,Nb�`Z�á6>½=g^`h5JºN�B,>ºNd>dO\a'ê��'ëD'�ZP>AeºZP^"! >Uå�Z�î\=g^Iâ
eMBEJMâ,N5ebcIJº=g^IâY>½eº@IN%BWî,N5JiBEâPN�ãYäINdäIN">A=dE5N"_IZ�áb^çeMZßâ,=gî,N$B�DgZ�áUNdJ6_RN5D?BWV�>ºN5JMî\=gh5N�B,^`_Teº@`N
h8Z,JMJMNd>ºXCZP^`_R=g^Iâ7_RJMZ,X JiB�eºN:=?>�>A@`B,JºN�_ÏNdãYä`B,DKDgVíc\VÏBEDgD«eM@INç_RNdDgBWVYë®>ANd^`>º=´eM=KîPN �`Z�á6>5æ�èIZPJ
eº@IJMZ,äIâP@IXIäReºër>ºN5^C>A=Keº=gî,N��`Z�á6>dOWeº@`N�a6êG�6ë='�ZP>AeºZ,^�_RJMZ,X�JiB�eºNb=?>Hh5Z,^`>º=?>neMN5^YeºDgV-DgZ�áUNdJ�eº@`B,^
eº@`BEe6ZEà���a6ê�� BE^`_T=?>bBEDgå�ZY>ne6h5Z,^`>AeMB,^Pe½àÃZPJ6BEDgDÈ>A=gå-äID?B�eM=KZP^`>�=KJMJMNd>ºXCN�h�eº=gî,N�Z,àÎ^\äIå-c[N5J
ZEà�_RN5D?BWVYër>ºN5^`>º=Keº=gî,N �CZ�á6>5æ

èÎ=gâ,ä`JºN(�À>A@IZ�á6>çeM@INðBWî,NdJMB,â,N7X[N5J �`Z�á�eº@IJMZ,ä`â,@IXIäIeTàÃZPJ �'a6êG�!BE^`_ BWî,NdJMB,â,N
XCNdJB�`Z�á eº@IJMZ,äIâP@IXIäRe½àÃZPJbeº@IJMZ,ä`â,@IXIäIeAë®>ANd^`>A=Keº=gî,Nb�`Z�á6>bB,^`_�_RN5D?BWVYër>ºN5^C>A=Keº=gî,N)�`Z�á6>½àÃZPJ
a6ê��'ëD'�ZY>neMZ,^Èæ�Ü½@IN ��a6ê���eM@IJºZPäIâ,@`XIäRe�=g>Î^INdB,JºDgV$h8ZP^`>neiBE^YeÈàÃZPJ�B,DKD\>º=Kå%äIDgBEeº=gZ,^`>�BE^C_$=g>
eº@IN½>ºB,å�N«àÃZ,J�BEDgD �`Z�á6>5æ�Ý®^-a6êG�6ë='�ZP>AeºZP^ÈO�_IN5D?BWVPë®>ºN5^`>º=´eM=KîPN��`Z�á6>Îâ,N8e�DKZ�á�N5JGeº@IJMZ,ä`â,@IXIäIe
eº@`B,^¼eM@IJºZPäIâ,@`XIäReAë®>ºN5^`>º=´eM=KîPNW�CZ�á6>�=g^ÏNiCIhi@`B,^Iâ,N-àÃZ,J$DgZ�á _RN5D?BWV¼>ºN5JMî\=gh5N,ætì @IN5^íeº@`N5JMN
BEJMN ó ��eº@IJMZ,ä`â,@IXIäIeAë®>ANd^`>A=Keº=gî,N6B,^`_�Z,^IN6_IN5D?BWVPë®>ºN5^`>º=´eM=KîPN �`Z�á$O�eº@`N'_RN5D?BWVYër>ºN5^C>A=Keº=gî,N �`Z�á
>ºBPh8JM=*�Ch5Nd>:>ºZ,å�N�eº@`JºZPäIâ,@IX`äRe:àÃZ,JßDgZ�á�N5J:_RN5D?BWV,æUÜ½@I=g>çB,_I_I=´eM=KZP^`BED½eM@IJºZPäIâ,@`XIäReç>MB,h5Jº=Kë
�Ch8N�_%c\V-eº@IN6ZP^IN6_RNdDgBWVYë®>ANd^`>A=Keº=gî,NG�`Z�áé=g>«NdãYä`BEDgDgV%>º@`BEJMNd_%c\V ó ��eM@IJºZPäIâ,@`XIäReAë®>ºN5^`>º=´eM=KîPN
�`Z�á6>5æ�+6Z�á�N5î,NdJdOCB,>½eM@IN-^\äIå%cCNdJ'ZEà«_RNdDgBWVYë®>ANd^`>º=´eM=KîPN)�CZ�á6>b=K^Ch8JMNdB,>ºNd>dOReM@IN5=gJ6eM@IJºZPäIâ,@Ië
XIäRe�XCNd^`BEDKenV7_RNdh5JºN�B,>ºNd>�>A=g^`h8N%eº@`N�BWîPN5JiBEâ,N"ãYäINdäIN�>A=dE5N%=g>¬JMNd_Rä`h5Nd_£ætÜ½@IN%eº@IJMZ,ä`â,@IXIäIe
>ºBPh8JM=*�Ch5Nd_Tc\VT_IN5D?BWVPë®>ºN5^`>º=´eM=KîPNb�`Z�á6>b=?>'>º@`BEJMNd_TNdãYä`B,DKDgV�c\Vçeº@IN-NiCR=g>Aeº=g^Iâ:eM@IJMZ,äIâP@IXIäReºë
>ANd^`>A=Keº=gî,N��`Z�á6>Î=K^%NdB,hi@%h5B,>ºN,æWÝ®^%XIJMBPh�eM=gh5N,OWB,>�_RNd>Mh8JM=Kc[Nd_-=K^ �\Ndh8eº=gZ,^�õRæ ó O�=´àIeM@IN�JºN�_Rä`h8N�_
eº@IJMZ,äIâP@IXIäRe%â,=gî,N5^¾eMZíB4_RNdDgBWVYë®>ANd^`>A=Keº=gî,N �CZ�á à�B,DKD?>"c[N5DgZ�á BE^ðB,hdh8NdXReMB,cIDKNßeº@IJMNd>º@IZ,D?_
àÃZ,J¬eº@`BEe��`Z�á$O`eM@IN �`Z�á hdBE^í>ºN5^C_¼BçDgB,JºâPN5J�_IN5D?BWV4@I=K^Ye$=KàU=Ke¬=?>$BEcIDgN%eºZçeºJiB,_RN�@I=gâ,@INdJ
_RN5D?BWV:àÃZ,Jb@`=KâP@IN5J½eM@IJºZPäIâ,@`XIäRedæ

����� ¨��`¨ m�k5lnµ"duwz��io�¯�Á�k��-·gkdl © xPlnkd}Y±�xP°Y},q®²r�EoiyYp®z|qnzw³Wo �tuwk�ª«p



� �

èÎ=gâ,ä`JºNB��XIJMNd>ºN5^YeM>�eº@IN)��Z	�"àÃZPJ�eº@`JºZPäIâ,@IX`äReAë®>ANd^`>º=´eM=KîPNG�CZ�á6>�áb=´eM@ßB$a6ê��'ëD'�ZY>neMZ,^
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a6ê��'ëD'�ZY>neMZ,^À^IZ,JMå:BEDg= EdNd_Àáb=Keº@ JMNd>ºX[Ndh�e�eºZ eM@IN(��Z	��àÃZ,Jç_IN5D?BWVPë®>ºN5^`>º=´eM=KîPN �`Z�á6>ß=g^
�'a6êG�-æ	�'>U_RNd>Mh8JM=Kc[Nd_ß=K^��\N�h�eM=KZP^�òIO,eº@IN¬>AX[Ndh5=*�Chb��ZA��ä`>ºNd_�àÃZPJU_RNdDgBWVYë®>ANd^`>A=Keº=gî,N��CZ�á6>
=g> ���
	 %������ ��;������ � æU�'>º=K^`â%eM@I=?>bå�N8eºJM=?hEO`a6êG�6ë='�ZP>AeºZP^çV\=gN5D?_I>6B ��ZA��=Kå�XIJMZ�î,Ndå�N5^Ye
�ÃZ,^7BWîPN5JiBEâPN�
«àÃZ,J�_IN5D?BWVPë®>ºN5^`>º=´eM=KîPNb�`Z�á6>bå�Z,JMN$eº@CBE^ � ö�X[N5Jih8Nd^Ye'Z�î,NdJ6_RN5D?BWVYër>ºN5^`>º=Keº=gî,N
�`Z�á6>ç>ºN5JMî,N�_ c\V BE^ ��_IBEXIeº=gî,NÏa6ê�� JMZ,äReMN5J�æ�Ü½@INQ��ZA�ÀàÃZ,J4_RN5D?BWVYër>ºN5^C>A=Keº=gî,N �CZ�á6>
=K^ a6êG�6ë='�ZP>AeºZ,^Ï_RN�h8JMNdB,>ºNd>�BP>�eº@IN:^\äIå%cCNdJ"ZEàb_RNdDgBWVYë®>ANd^`>A=Keº=gî,N �`Z�á6>�=g^`h8JMNdBP>AN�>5O£c[N8ë
h5BEäC>AN¬eº@`N5V�>neiBEJºebh5Z,å�X[N8eº=g^Iâ:áb=Keº@4N�B,hi@TZEeº@`N5J½àÃZ,J'DKZ�á _RN5D?BWV�>ºN5JMîY=?h8NPæIÜ½@IN"JMNd>ºäIDKeº=g^Iâ
=Kå�XIJMZ�î,Ndå�Nd^YeU>ANdN5^:=g^:eº@`N���ZA�%àÃZPJHeM@IN�_IN5D?BWV�>ºN5^`>º=Keº=gî,NB�`Z�á6>Uh5B,XReºäIJMNd>«eº@IN�=Kå�XIJMZ�î,N5ë
å�Nd^YeU=g^ßeº@`N�ãYä`BEDg=KenV%eM@`B�e�=K^YeMN5JiB,h�eM=KîPN6å-ä`D´eM=Kå�Nd_I=gB%BEXIXIDg=?h5B�eM=KZP^`>Uä`>A=g^Iâ-Übè�a6S�á�Z,äID?_
NiCRXCNdJº=gN5^Ch8N�áb=´eM@4a6ê��'ëD'�ZY>neMZ,^TJºZPäReºNdJM>dæ
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Ü½@I=g>-X`BEX[N5J%XIJMNd>ºN5^YeM>%a6ê��'ëD'�ZY>neMZ,^ÈOGB,^ðB,h8eº=gî,N�ãYäINdäINßå:BE^`B,â,Ndå�Nd^Ye"eºN�hi@I^I=?ãPä`N�_RN8ë
>A=gâ,^IN�_�eºZ%XIJMZ�îY=?_RN6c[N8eºeºNdJ ��Z	�:>ºäIXIX[Z,JºeHeºZ�BEDgD[B,XIXIDg=ghdB�eM=KZP^`>«äI^C_RN5J�eº@`N�h8ä`JºJMN5^YeUc[Nd>AeAë
N8ïtZ,JºeÎÝ®^YeºNdJº^IN5e�Nd^\îY=gJMZ,^Iå�N5^Ye�ædì =Keº@�a6ê��'ëD'�ZY>neMZ,^ÈOWBEXIX`DK=?h5BEeº=gZ,^`>Î=K^Ch8Dgä`_RN½B'_RNdDgBWV�@I=g^Ye
=K^%eº@INd=KJ�X`BPhiL,N5eM>�B,>�BE^%=K^`_I=ghdB�eº=gZ,^�ZEà`eº@INd=KJ�XIJMN8àÃNdJºNd^`h8NHàÃZ,J�N5=Keº@`N5J�DgZ�áUNdJ�ãYäINdäI=K^`â¬_RNdDgBWV
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Z,J¬@I=KâP@IN5J¬eM@IJºZPäIâ,@`XIäRe$B�e¬eº@IN�JMZ,äReMN5J�æ[a6êG�6ë='�ZP>AeºZP^7â,=gî,N�>�BçJºNdDgBEeº=gî,NdDKV�DgZ�áUNdJ¬_RNdDgBWV
>ANdJºî\=?h8N�eºZß_RNdDgBWVYë®>ANd^`>A=Keº=gî,N��`Z�á6>bBE^C_�JMN5D?B�eM=KîPN5DgV:@I=KâP@IN5J½eM@IJMZ,äIâP@IXIäRe½eºZ�eM@IJMZ,äIâP@IXIäReºë
>ANd^`>A=Keº=gî,N �CZ�á6>5æ�Ü½@YäC>5O«^`ZEe�ZP^IDKVÀh5B,^ÀDKZ�á½ërc`BE^C_Ráb=g_Reº@ å-ä`D´eM=Kå�Nd_I=gB(�CZ�á6>5OH>ºä`hi@ BP>
=K^YeºNdJMBPh�eM=KîPN�B,ä`_R=gZ`O£Z,cIeMBE=g^íeº@IN�DgZ�á _RNdDgBWVR>�eº@INdV7^INdNd_íeºZ4>ºäIXIX[Z,Jºe�=g^YeºNdJMBPh�eº=gî,N�h8ZPå�ë
å-äI^I=?h5BEeº=gZ,^ÈOGcIäRe�_IN5D?BWVPë]eºZPDKNdJMB,^Ye¬^IZP^Rër=K^YeºNdJMBPh�eM=KîPN �CZ�á6>5OG>ºä`hi@ B,>&�`DKNç_RZ�áb^IDgZPB,_I=K^IâCO
h5BE^TZ,cIeMBE=g^Teº@IN$cCBE^`_Ráb=?_\eM@çeM@IN5V�JºN�ãPä`=KJMN¬eºZ:>Aä`XIXCZPJAe6N5Þßh8=gN5^Ye6^IN8ená�Z,JML�eºJiBE^C>nàÃNdJdæ

a6ê��'ëD'�ZY>neMZ,^-_RZ\N�>�^IZEe�XIJMZ�î\=g_RNUeº@`N6_RN5D?BWV"BE^`_-eº@`JºZPäIâ,@IX`äRe�â,ä`B,JMB,^PeMN5N�>GXIJMZ�î\=g_INd_
cYV�Ý®^YeX�RN5JMîTB,XIXIJMZPB,hi@`Nd>dORcIäRe�^IZ,J¬_RZ\Nd>'a'ê��'ëD'�ZP>AeºZP^4@`BWî,N�eM@IN�=K^I@`N5JMN5^Ye�>Mh5BED?BEc`=KDg=´enV
_R=´Þßh5äID´eM=KN�>:JMNdãYäI=gJºN�_�c\V�>ºä`hi@éXCNdJAë��`Z�á JºN�>ANdJºî�B�eM=KZP^`>dæ�a'ê��'ëD'�ZP>AeºZP^�_RZ\N�>:^IZEeßX`JºN5ë
_RNi�`^`N�h5DgBP>º>ºNd>'ZEàH>ºN5JMîY=?h8N�B,>¬_RZ0��=Kï,�\NdJºî7B,XIXIJMZPBPhi@INd>dOIcIäRe�=g^`>neMNdBP_7XIJMZ�î\=g_RN�>'Bçh8Z,^Ië
eº=g^Yä`äIå ZEà�>ANdJºî\=?h8N¬h8D?B,>M>AN�>5æ\Ü½@IN$>ANdJºî\=?h8N¬B�ïtZ,Ji_RNd_�cYVßa'ê��'ëD'�ZP>AeºZP^�_RZ\Nd>½^`ZEe½JºN�ãPä`=KJMN
B,_I_R=Keº=gZ,^CBEDtå�Z,^I=KeºZPJº=g^Iâ-ZPJ�hi@CBEJMâ,=g^Iâ"ZEàÎN5=Keº@INdJG�CZ�á6>«eM@`B�e�eMB,L,N�B,_Rî�BE^YeiBEâ,N'ZEàÈeM@IN�DKZ�á
_RN5D?BWV�>ºN5JMîY=?h8N¬Z,J��CZ�á6>�eº@`BEebeMBELPN$B,_Rî�BE^YeiBEâ,N¬ZEàÎeº@IN$@`=KâP@çeM@IJMZ,äIâP@IXIäRe6>ºN5JMîY=?h8NPæ

Ý®^ N5î�BEDgä`B�eM=K^`â¼a6ê��'ë='UZY>neMZ,^Ïáb=Keº@ðî�BEJMV\=K^`â4XCNdJMh5N5^YeMB,â,Nd>"ZEà'_RNdDgBWVYë®>ANd^`>A=Keº=gî,N:B,^`_
eº@IJMZ,äIâP@IXIäReºër>ºN5^C>A=Keº=gî,N �`Z�á6>dO�áUN �`^C_�eº@`BEeHa6ê��'ëD'�ZY>neMZ,^-=?>«B,cIDKN½eMZ$B,_IB,XRe�eº@INbZ�îPN5JiBEDgD
JºZPäReºNdJçãYäIN5ä`NíX`B,JMB,å�N8eºNdJM>:eºZécCN5eAeºNdJT>ºäI=KeçeM@INÏh8äIJMJºNd^YeßeºJiB�Þßh7å�= C£æ���_I_R=Keº=gZ,^`B,DKDgV,O
a6ê��'ëD'�ZY>neMZ,^éXIJºZ�î\=?_RNd>�_R=KïtN5JMN5^Yeº=?B�eMNd_À>ANdJºî\=?h8N�>�cYV�XIJºZ�î\=?_R=g^IâÏDKZ�á�N5J:_RNdDgBWV àÃZPJ:eº@`N
_RN5D?BWVYër>ºN5^`>º=Keº=gî,N��`Z�á6>�BE^`_ß@I=KâP@IN5Jºë]eº@IJMZ,äIâP@IXIäReHàÃZ,JUeº@IJMZ,äIâP@IXIäReºër>ºN5^C>A=Keº=gî,NB�CZ�á6>5æYÜ½@I=g>
=Kå�XIJMZ�î,N�>B��Z	��>ºäIXIX[Z,Jºe½àÃZ,J6B,DKD,�CZ�á6>U=g^4a6ê��'ë='UZY>neMZ,^�B,>bh5Z,å�X`BEJMNd_ßeºZ@�'a'ê��%æ

SUäIJºJMN5^YeMDKVPO�a6êG�6ë='�ZP>AeºZP^ðNiCRX[Ndh�ei> �`Z�á6>"eMZíc[NTJºN�>AX[Z,^`>º=gî,NßeMZí^`N8ená�Z,JMLÏh5Z,^IâPNd>Aë
eº=gZ,^¼=g^íBçÜ'S�F�ë]àÃJº=gN5^C_RDKVTà�BP>A@I=gZ,^Gæ �\=g^`h5N�a6êG�6ë='�ZP>AeºZP^7XIJMZ�îY=?_RN�>'Bç@I=KâP@IN5J�_RJMZ,X7JiB�eMN
àÃZ,J5�CZ�á6>$áb=´eM@�B4DgZ�á _RN5D?BWVí@`=K^YedOÎäI^IJMNd>ºXCZP^`>º=KîPN@�`Z�á6>">º@IZ,ä`Dg_Ï^IZ,e%âYBE=g^¾å�ZPJºNßZ,à6B
c`BE^`_Iáb=g_\eM@¾BP_Rî�BE^YeMB,â,N�äI^`_RNdJ"a6ê��'ë='UZY>neMZ,^4eM@`BE^íeº@`N5Ví_IZçäI^C_RN5J"h5äIJºJMN5^Ye�Ý®^YeºN5JM^IN5e
N5^\î\=KJMZ,^Iå�Nd^Pei>5æS�YeM=KDgD¸OCBE^�N-C\eºN5^C>A=gZ,^�eºZ:a6ê��'ë='UZY>neMZ,^ßá�Z,ä`Dg_�cCN¬eºZ�Nd^I@`BE^Ch8N¬=´ebáb=Keº@�B
JMBEeºN8ërc`BP>AN�_TBPh�eM=KîPN%ãYäIN5ä`N"å:BE^`B,â,N5å�Nd^Pe'eºNdhi@`^I=gãYäIN�>AäChi@¼B,>�S��Rè���ñ õ ��÷ O[>AZ:eM@`B�e¬eº@`N
_RJºZPXIXI=g^Iâ�XIJMZ,c`B,cI=KDg=KenVßh5BE^�c[N"h5B,Dgh5äIDgBEeºN�_�c`BP>AN�_�ZP^TB�_RNdDgBWV�@I=K^Ye'B,^`_çeº@IN��`Z�á JMBEeºNPO
@IN5DgXI=g^Iâ:N5^`>ºäIJMN�c`BE^`_Iáb=g_\eM@Tà�BE=gJº^IN�>º>UàÃZPJbäI^IJMNd>ºXCZP^`>A=gî,N¬eMJMBEÞ:h,æ

�6^IZ,eº@INdJ:NiC\eºNd^`>A=gZ,^éeMZða6ê��'ëD'�ZY>neMZ,^�h5Z,äID?_écCN4=g^YeºNdJMBPh�eº=gZ,^éc[N8ená�N5N5^ hdB,>Mh5B,_INd_
a6ê��'ëD'�ZY>neMZ,^�JºZPäReºNdJM>dæ�ì @IN5^ß_INdãYäIN5ä`=K^Iâ%B�X`B,hiLPN8edOEa'ê��'ëD'�ZP>AeºZP^�h5Z,äID?_�c[N6å�Z\_I=*�`N�_
eºZ¬äIX[_`B�eºN½eM@IN½h8äIå%äIDgBEeº=gî,N½BEå�Z,ä`^Pe�Z,àIeº=gå�NUeM@IN½X`B,hiLPN8e�@`B,>�á½BE=KeºN�_"=g^%JMZ,äReMN5J�ãYäIN5äIN�>5O
eº@\ä`>"X`JºZ�î\=?_R=K^`â�BP_I_R=Keº=gZ,^`B,D«=g^RàÃZ,JMå:B�eº=gZ,^¾àÃZPJ$eºJiB,_R=g^Iâ4Z,à½_RNdDgBWV¾BE^`_íeM@IJºZPäIâ,@`XIäRe"àÃZPJ
a6ê��'ëD'�ZY>neMZ,^�JMZ,äIeºN5Ji>b_RZ�áb^`>AeºJMNdB,å�æ
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