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I_V]Q)iNOPQ)yXV w y]>]I_O\F#xE@ fnO wPw }�GU��OP^#MJDE^#^HGR�jOPQ » w y]>]I_O\F#x�@bOPML��^#^_D)GR^�^HGRMSF#O\>AQ'{

��Q�>]I_��GJI�FH>j^_MJV w G3FH>¥xYD�QE�)I#GR��^*>]c,@CO wPw O\>AQ�^�>]c¤f?GJ}/BEVWy]GR^Jm�ºL>�>]y w GCx�V]^�V�cÉV]^HF���OP^HFHI_OP}ED)FHGR�±MSI�VRf w O�Q)y
^H`�^#FHGR@.{ » ^_OPQ)y w GXZ � Ì~^#GJI#[]GJI�^HGJI_[]GR^ w OP^HF#^	>]c�Z � Ì~^UFH>±V¥Q�D�@�}�GJI	>]c$MSI_VRf w GJI_^X{Ck?>]F#x/F#x)G�Z � Ì~^HGJI#[]GJI
V]Q��jF#x)GUMSI_V�f w GJI_^$VWI#G�OP@CB w GR@XGRQYFHGR�jOPQ Ê `�F#x)>AQ�{ Ë V]M_x¥MSI_V�f w GJI$i]GJGJBE^�I#>AD)yAx w `�³Wv]vCMS>AQ�Q)GRMSF#O\>AQE^�>]B(GRQ.VWF
>AQ�MSG]{�¡nx�OP^LOP^	Q)GRMSGR^#^#VWI#`ÁFH>.I#GJFHI_O\GJ[]GXf?GJ}/BEVWy]GR^�VWFUVjcÉV]^HF	GRQ)>AD)yAx�BEV]MSG]{ » F�B�GRVWiÁ^HB�GJGR��^Jm�F#x�G3^#`�^HFHGR@
MJV]Q MSI�VRf w >�[]GJI�oJv]v²f?GJ} B"VWy]GR^�B�GJIj^HGRMS>AQ�� D�^#OPQ�y�c >AD�I�MSI_V�f w GJI_^R{ ¡�x�O�^bV]@X>AD�QYF#^�FH>§I#>AD)yAx w `*GWv]v�

B(GJIU^#GRMS>AQ���>]c?�EVWF#VN{ » @CV,�H>]IUB�GJI#c >]I�@CV]Q�MSGX^HFHI#GR^#^�O�^�TLd�K w >�>]i�D�B'{ Ë V]M_x�MSI_V�f w GJI�@bV]OPQlF#V]O�Q�^	O\F#^	>�fnQ
TLd�K�MJV]M_x�Gb^H>.O\F��)>�GR^�Q)>]FUQ)GJGR��FH>¥�)>¥VjT	d	K w >�>]iND)B�}(GJc�>]I#GXMSI_V�f w OPQ)y�GRV]M_x:�)>NMJD�@XGRQYFJ{ Ë V]M�x�>]c,F#x�G
xYD�QE�)I#GR��^�>]c"MS>AQ�Q�GRMSF#O\>AQ�^eMJV]QX}�G�OPQ3V�QYD�@�}�GJI�>]c���O ��GJI#GRQYF1^#F#VWFHGR^v� w >Y>]iNOPQ)y	D)BXT	d	K�mWMS>AQEQ)GRMSF#OPQ)y�FH>Ux)>A^#FJm
^HGRQ���OPQ�yCI#GR��D)GR^HFJm�V]Q��¥I#GRMSGROP[�OPQ�ybI#GR^HB�>AQ�^#G]{�¡�x)GR^HG�c�V]MSFH>]I�^L@bVWi]G�F#x)G�MSI_VRf w GJI�VbMS>A@XB w GS¦±MS>A@XB�>AQ)GRQlFL>]c
F#x)G�^H`N^HFHGR@.{

¡~>/�)GRV w fnO\F#x²x�D)y]G�[]> w D�@XGR^�>]cn��VWF#VNm?º	>Y>]y w G.D�^#GR^�V]^H`NQ�M�x)I#>AQ)>AD�^��#Ï]ÎÇFH>�@bV]Q�VWy]GjGJ[]GRQlF#^Jm,V]Q��§V
QYD�@�}�GJI$>]ce�YD)GRD�GR^$FH>b@X>Ã[]G�BEVWy]GUc�GJF#M_x�GR^�c�I#>A@p^HF#VWFHG�FH>b^HF#VWFHG]{

=�x)>�GJF#MW{ q oRr]t�D�^HGR^*F#x)G�c�> wPw >ÃfnOPQ)yCFHGRM�x�Q�OP��D)GUFH>j^HB�I_GRV]�±F#x)G�f,>]I_i w >AV]�ÁV]@C>AQ)y�V wPw MSI_VRf w GJI_^LOPQ¥F#x)GROPI
MSI_VRf w OPQ)y�^H`N^HFHGR@\� Â O\I_^#FJmlF#x)GRO\I?MSI_VRf w GJI?^#B w O\F#^ V w�w Z � Ì1KXfnx�OPM�xCVWI#GLy]>AOPQ)y�FH>�}�G*MSI_V�f w GR��OPQlFH>3´Wv]v���D)GRD)GR^
}EV]^HGR��>AQ�V�x�V]^#x�>]c�F#x)GRO\I,^#GJI#[]GJI?QEV]@XG]{ ¡�x�OP^¤MJV]D�^HGR^�V wPw Z � Ì�^¤c�I#>A@�V�yAO\[]GRQ�^HGJI#[]GJI?FH>�y]>�OPQYFH>�F#x�GL^#V]@CG
�YD)GRD�G]{�¡nx)G$MSI_VRf w GJI_^eF#x)GRQXI_GRV]�X>AQ)G�Z � Ì¥c�I#>A@ GRV]M�x���D)GRD)G$VWF¤V�F#O�@XG]ml@X>Ã[�OPQ�yLFH>�VUQ)GJfÄ��D)GRD)G$c�>]I GRV]M_x
Z � Ì {�¡�x�OP^�@bVWi]GR^�^#D)I#G�VbyAO\[]GRQ�^HGJI#[]GJI�OP^Lx�O\Fn>AQ w `.>AQ�MSG�c >]ILGJ[]GJI#`�´Wv]v�Z � Ì�^nF#xEVWFLVWI#G3MSI_V�f w GR��{ » w ^#>)m
c >]I	^HGJI#[]GJI_^*F#x�VWF	VWI#G3^ w >�f VWFLI#GJF#D)I_Q�O�Q)yC�)>NMJD�@XGRQYF#^Jm">AQ w `j>AQ)G�MS>AQEQ)GRMSF#O\>AQ�OP^*V w�w >�f?GR�±c�I#>A@ F#x)G�MSI�VRf w GJI
FH>bVXBEVWI#F#O�MJD w VWI�^HGJI#[]GJI*VWFnVXF#OP@XG]{

?A@��9@�� �  =%]LG#H��5
� ��+3-,��� +3D2���8)2D
=�V]M_x�O�Q)y��)>�MJDE@XGRQlF#^ FH>�I#GR��D�MSG�V]MJMSGR^#^,�)G w V�`�OP^�GS¦NFHGRQ�^#OP[]G w `�D�^#GR�3>AQXF#x)G$f?GJ}'{ · >A^HFef?GJ}C}�I_>�fn^HGJI�^eMJV]M_x)G
�)>�MJDE@XGRQlF#^¤OPQ3F#x)GnM w OPGRQlFJ£|^ @bV]OPQX@XGR@X>]I#`3>]I¤O�QX^H>A@XG w >NMJV w ��O�^Hi"{ » w F#x)>AD)yAx3F#x�O�^eOP^efnOP��G w `�D�^HGR�'mlO\F OP^eF#x�G
w GRV]^HF�GS��GRMSF#O\[]G]m"^_OPQ�MSGUO\F$I_VWI_G w `bI#GR^_D w F#^$OPQ w VWI#y]GUx�O\F�I_VWFHGR^J{?¡~>�OP@XB�I#>Ã[]GUMJV]M_x)G�x�O\F�I_VWFHGR^Jm(MJV]M_x�O�Q)yXB�I#>�¦NO\GR^
VWI#G�D�^HGR�'{ Ê I#>�¦NOPGR^$GR@XB w >Ã` w VWI#y]G�MJV]M_x�GR^nfnxEOPM_xjF#x)GJ`.D�^#G�FH>�^HGJI#[]G�VC^HFHI#GRV]@Ç>]c1I_GR�YD)GR^#F#^�MS>A@COPQ)yXc�I#>A@ V
w VWI#y]G�Q�D�@�}(GJIn>]c D�^HGJI_^J{�=�V]M�x)G�I#GJB w V]MSGR@XGRQYFnB�> w OPMJO\GR^�c�>]Inf?GJ}±BEI#>R¦N`.x�VR[]G�}�GJGRQ¥OPQYFHGRQ�^#O\[]G w `�I#GR^HGRVWI�M_x)GR�
I#GRMSGRQlF w `�q�r,tu{

qs� G]tNB�I#>]B�>A^HGR��V*��D)GJI#`UI_GR^#D w F1MJV]M_x�OPQ�y*B�> w OPMS`	c�>]Ie^HGRVWI_M_x�GRQ)yAO�Q)G?^_O\FHG?��D)GJI#`UMJV]M�x)G]{ ¡�x)GROPI~GS¦NB(GJI�OP@XGRQYF#^
>AQ FHI_V]MSGR^.c�I#>A@ Ë ¦)MJO\FHG'q oSsItU^#x)>Ãfn^�F#x�VWF.F#x)GJI#G�GS¦)OP^HF#^jFHGR@XB�>]I_V w	w >NMJV w O\Fa` ¹ �Wv>J�ta³Wv>JC½jO�QÈF#x�G���D)GJI_OPGR^
^#D)}E@COPFHFHGR��{e¡�x)G�F�f?>Wt�^HF#VWy]GXÌ � Z ¹ÉÌ � Znt �AK�½$MJV]M�x)G�I#GJB w V]MSGR@XGRQYF�B�> w OPMS`bOP^nV]^$c > w�w >�fn^(�
oW{n¡�x)G�} w >NM#iN^�OPQ�F#x)G�MJV]M�x)G.VWI#Gb>]I_��GJI#GR�¸OPQ:MS>A@XB w GJFHG w `/F#x)G�^#V]@CGbcÉV]^#x�O\>AQ�V]^3VÁMJV]M_x)GjD�^#OPQ�y±Ì � Z
I#GJB w V]MSGR@XGRQlFJ{

¶



��{n¡�x)GUMJV]M�x)G�O�^���O\[NOP�)GR��OPQYFH>CF�f?>CBEVWI#F#^RmEV �  &�� �! ��¥^HGRMSF#O\>AQ¥V]QE�¥V]Q4�F�M"��!'����! ��.>AQ)G]{
³�{LÎ	Q/Vj@COP^_^Jm�F#x)G w V]^HF	} w >NM#iÁ>]c,F#x�G3^#GRMS>AQ���VWI#`�^HGRMSF#O\>AQ�OP^LI#GJB w V]MSGR��m'V]Q���F#x)GXQ)GJf�} w >�M_iÁOP^LBED�FL>AQ
F#x)G�x�GRV]�.>]c�F#x)GU^HGRMS>AQ���VWI_`j^#GRMSF#O\>AQ�{

s){LÎ	Q§V�x�O\FJm�F#x)Gj} w >NM#i:OP^�@C>�[]GR�©FH>�F#x)G.x)GRV]�²>]c�F#x)GjB�I�OP@CVWI#`�^HGRMSF#OP>AQ¸tUO\c$F#x�G�} w >�M_i�f�V]^XOPQ¸F#x�G
^HGRMS>AQ��EVWI#`Æ^HGRMSF#O\>AQ'mnF#x)GRQ F#x)G w V]^HF�} w >NM#iÄ>]c�F#x)GÁBEI_OP@CVWI#`§}�GRMS>A@XGR^jF#x)G�À�I_^#Fb>]c�F#x�G�^HGRMS>AQE��VWI#`
^HGRMSF#O\>AQ'{

Â I#>A@ÇF#x)GUB�GJI#c�>]I_@CV]Q�MSG	GJ[WV w D�VWF#O\>AQ�m�qs� Gut~�)I#GJfhF#x�G�c > wPw >�fnOPQ�y3MS>AQEM w D�^#O\>AQE^v�

� · GR��OPD�@3t�^_O\�JGR�¥MJV]M_x�GR^�¹ÉVXc�GJf x�D�Q���I#GR� · }�`�FHGR^ w VWI#y]GÃ½�MJV]Q¥GRV]^#O w `�GS¦NB w >AOPF$F#x)G w >NMJV w O\Fa`�c�>AD�Q��¥V]QE�
^HGJI#[]G�V²^#O\yAQ�O\À"MJV]QlF�B(GJI�MSGRQlF#VWy]G�>]cUF#x)G�^#D)}E@bO\FHFHGR�Æ��D)GJI_O\GR^bc I_>A@ F#x)G�MJV]M_x�G]{Å¡�x�G±GS¦NB(GJI�OP@XGRQYF#^
^#D)y]y]GR^#FnF#x�VWFn@CGR��OPD�@ ^#OP�JGR�Nt�MJV]M_x)G�MJV]Q±I_GR^#D w F$OPQ¥xEO\F$I_VWFHGR^�I�V]Q)yAOPQ)yXc�I#>A@ �]´IJ FH>�³Wv>J ¹�c >]I*f?VWI_@
MJV]M_x�GR^�½�{

� Ë ��GRMSF#O\[]G.=�V]M_x)G � GJB w V]MSGR@XGRQlF Ê > w OPMJO\GR^U^#x�>AD w ��F#VWi]G�O�QlFH>±V]MJMS>ADEQlF�}(>]F#x�I#GRMSGRQ�MS`/V]Q��/c�I#GR��D)GRQ�MS`
>]c�V]MJMSGR^#^3OPQ/F#x�GRO\IUI#GJB w V]MSGR@XGRQlF��)GRMJOP^#OP>AQ�^J{ Ë ¦�B�GJI_O�@XGRQlF#V w I#GR^#D w F#^�^#D)y]y]GR^HF�F#x�VWF�Ì�k � t �AK/V w f?V�`�^
B�GJI#c�>]I_@ }�GJFHFHGJInF#x�V]Q¥^_OP@XB w G	Ì � ZÅfnx�O�M_x.�)>�GR^�Q)>]F�F#VWi]G�c I_GR�YD)GRQEMS`b>]ceV]MJMSGR^#^LOPQlFH>CV]MJMS>ADEQlFJ{

� ¡�x)G�B�I#>]B�>A^HGR�:Ì � Znt �AK:I#GJB w V]MSGR@XGRQYF�B(> w OPMS`�x�V]^�B(GJI_c >]I_@bV]Q�MSG�MS>A@CBEVWI_VW} w G�FH>Ä¹ÉV]Q��§^H>A@XGJF#OP@XGR^
}�GJFHFHGJInF#x�V]Q(½?V w y]>]I_O\F#x�@b^$OPQ q�³Wv/t'fnxEO w G�@CV]OPQYF#V]OPQ�OPQ�y�V w >�fhGS¦NGRMJD)F#O\>AQÁMS>A^HFJ{

ÎLF#x)GJIn^_OP@CO w VWI�I#GJB w V]MSGR@XGRQYF�B�> w OPMS`bMJV]Q±}(G�I_GJc GJI#I_GR�jc I#>A@ q�³Wv)m~oR¶]tu{

?A@��9@B? &(��%I-]+3!$+7�*)2 "�CZ\F�S� =)2+.D )24 &(�*c*+.-,)2+3S_&(��S�+
	
¡�x)GnOPQY[]GJI#FHGR��OPQ��)GS¦ w OP^HF#^ VWI_Gn}ED�O w F�c�>]I �%, � , &7"*�EVWF#V�MS> wPw GRMSF#OP>AQbOPQ�^#FHGRV]�X>]c'�)`NQ�V]@COPM$��VWF#V�MS> wPw GRMSF#O\>AQbfnx�OPM�x
V wPw >�f*^$V]���"Ï��)G w GJF#OP>AQ"Ï�D)B���VWFHG]{e¡~>3F#x)G�}�GR^HF?>]c1>AD)I$i�Q�>�f w GR��y]G]mNQ�>3^_D�M_x.^HGRVWI�M_x.GRQ)yAO�Q)G	GS¦NOP^#F#^�fnx�OPM�x�MJV]Q
I#G ��GRMSF�F#x)G w VWFHGR^#F�D)B���VWFHG�FH>�^#GRVWI_M_x²GRQ)yAOPQ�GbD�^HGJI_^�OPQ:Q)GRVWI w `�I#GRV w F#OP@XG]{ · >A^HF3^HGRVWI_M�x:GRQ�yAOPQ)GR^�D)B���VWFHG
F#x)GRO\I,�EVWF#VW}EV]^HG�@X>AQYF#x w `3}Y`bI#GSt�MSI_VRf w OPQ)yUF#x�G*�/GJ}jF#x)GRQ�I#GJ}ED�O w ��OPQ)y	F#x)G*fnx)> w GLOPQY[]GJI#FHGR��O�Q��)GS¦ w OP^HF#^R{1¡�x�G
OPQl[]GJI_FHGR� w OP^HF#^1c�>]I V�@�D w F#O tuyAO\yAVW}�`YFHG���>�MJD�@CGRQlF MS> wPw GRMSF#O\>AQ3fnO wPw I_V]Q)y]G�O�Q�^_O\�JG$c I_>A@�V	c GJfÄ}�`�FHGR^eFH>U@CO wPw O\>AQ�^
>]c�}�`YFHGR^Rm"V]Q��jF#x)GJ`.VWI#G�Fa`YB"OPMJV wPw ` w V]OP��>AD)FnMS>AQYF#O\yAD)>ADE^ w `jOPQ.V �EVWFnOPQY[]GJI#FHGR�.À w G	fnO\F#x.Q)>Ãf yAVWBE^$}�GJFaf,GJGRQ
F#x)G w OP^HF#^R{ » ����O�Q)y�FH>CO�Ql[]GJI#FHGR� w OP^HF#^�^HFH>]I#GR�±OPQj^#D�M_x.VCc�V]^#xEO\>AQ�I#GR�YDEO\I#GR^?GS¦�B�GRQ�^_O\[]G	I#G w >NMJVWF#O\>AQj>]c�y]I_>�fnOPQ�y
w OP^HF#^XV]Q��ÆMJVWI#GJc�D w @CV]Q�VWy]GR@XGRQYFb>]cLc�I#GJGSt�^HBEV]MSG�OPQ§F#x)G±OPQY[]GJI#FHGR�©À w G]{©��QÄF#x�OP^C^HGRMSF#OP>AQ�m,f?G¥À�I�^HFC��OP^#MJDE^#^
B�I#GJ[NO\>AD�^*GS�(>]I#F#^	OPQ�OPQ)c�>]I_@CVWF#OP>AQ±I#GJFHI�O\GJ[�V w FH>.^HB�GJGR�ÁD�B�OPQEMSI#GR@XGRQYF#V w D�B��EVWFHG]m(V]Q���Q)GS¦NF	f,G3��OP^#MJDE^#^�>AD)I
=?>��EO\I$^H`�^#FHGR@pfnx�O�M_x.^#D)BEB(>]I_F#^,>AQ w OPQ)G�D)B���VWFHG]{

q oR³/t�B�I_GR^HGRQlFHGR�3V]Q3OPQ)c�>]I_@CVWF#OP>AQ�I#GJFHI�O\GJ[�V w ^H`N^HFHGR@ �	��d��	Z Ë � g�mWfnx�O�M_x�^_D)B�B�>]I#F#^~O�Q�MSI#GR@XGRQYF#V w D)B���VWFHG
D�^#OPQ)y:F#x)G · Q)GRQE@XGÁB�GJI_^_OP^HFHGRQYFb>]}7�HGRMSF.^HFH>]I#G�FH>²@bV]Q�VWy]G/O\F#^jOPQl[]GJI_FHGR�ÈÀ w GÁOPQE�)GS¦({ ��QY[]GJI#FHGR� w O�^HF#^�VWI_G
V wPw >NMJVWFHGR�ÈOPQÄÀ)¦�GR�)t�^#O\�JG¥>]}7�HGRMSF#^�fnO\F#xÄV¸ÀEQ�O\FHG±I_V]Q)y]G±>]c�^#OP�JGR^Jm w OP@COPF#OPQ)y�F#x)GÁQ�D�@�}(GJI�>]c	I#G w >NMJVWF#O\>AQ�^�V
y]I#>�fnO�Q)y w OP^HF?fnO w�w GS¦NB�GJI_O\GRQ�MSG]{e� x)GRQ.V]Q¥O�Ql[]GJI#FHGR� w OP^HF$x�V]^$GS¦)MSGJGR�)GR�.F#x�G w VWI#y]GR^HF$>]}���GRMSFn^_O\�JG]m�V]����O\F#OP>AQ�V w
w VWI#y]GX>]}7�HGRMSF#^�VWI_GCV wPw >NMJVWFHGR�¸V]Q��/M�x�V]OPQ)GR�/FH>]y]GJF#x�GJI�OPQ/V w OPQ)i]GR� w OP^#FJ{ Ë ¦�B�GJI_O�@XGRQlF#V w I_GR^#D w F#^�^#x�>�f F#x�VWF
F#x�OP^3^H`N^HFHGR@ OP^�VW} w GjFH>�B�I#>�[NOP�)Gj^#D)B�GJI_OP>]I�OPQ�MSI_GR@XGRQlF#V w O�Q��)GS¦)OPQ)y¥B�GJI#c�>]I_@CV]Q�MSGjOPQ²FHGJI_@C^�>]c*}(>]F#x²F#OP@CG
V]Q��¸^HB"V]MSG]mefnO\F#x/>AQ w `�VÁ^#@CV wPw OP@XBEV]MSF�>AQ:��D)GJI#`�B�I#>NMSGR^#^#O�Q)y){.¡�x)G��EOP^HFHI_O\}"D)F#O\>AQ�>]c�OPQY[]GJI#FHGR� w OP^HFU^#O\�JGR^
c >]I$F#x)GU¡�� Ê KN¡ Ë � []> w DE@XGXo��)>�MJDE@XGRQlF$MS> wPw GRMSF#O\>AQ.D�^HGR�jOPQ�F#x)GRO\I$B�GJI#c�>]I_@CV]QEMSG*GJ[WV w D�VWF#O\>AQjÀEF#^�
�O\B�cCq�³]¶/t
��OP^HFHI_OP}ED)F#O\>AQ�f,G w�w {eÎ	[]GJI,rWv>J >]c�F#x)GnO�Ql[]GJI#FHGR� w OP^HF#^eVWI#G w GR^#^eF#x�V]Q±oJv]v]vU}�`YFHGR^�¹ÉO�QXF#x)GRO\I¤MS>A@CB�I#GR^#^HGR�Cc >]I_@�½�m
V]Q��bV]MJMS>AD�QYF�c >]I w GR^#^¤F#x�V]Q�oJv>J�>]c'F#x�GnFH>]F#V w OPQY[]GJI#FHGR�CÀ w G*^#O\�JG]{ Â D�I#F#x)GJI_@X>]I_G]m�Q)GRVWI w `Xx�V w c�>]c'V wPwEw OP^HF#^¤VWI_G
w GR^#^�F#x�V]Q/o�G�}�`YFHGR^R{¤¡�x�OP^?@XGRV]Q�^�F#xEVWF�@CV]Ql`jOPQY[]GJI#FHGR� w OP^#F#^,f*O wPw Q�GJ[]GJI�y]I#>�f VWc FHGJI$F#x)GROPI�OPQ�O\F#OPV w MSI#GRVWF#O\>AQ�{
¡�x)GR^HG w OP^HF#^�^#x)>AD w �U}�G,V wPw >�MJVWFHGR�3OPQ�V*^#BEV]MSG,GFE�MJO\GRQlFe@CV]QEQ)GJIR{ · >A^HF�>]c�F#x)G�OPQY[]GJI#FHGR��À w G?^#O\�JG�OP^�V]MJMS>ADEQlFHGR�
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>]ceF#x)G�V]^#^#>�MJOPVWFHGR��f?>]I_��{ Ë V]M_x�B�GJIHtuf,>]I�� w OP^#F$GRQlFHI#`ÁMS>]I#I#GR^HB�>AQ���^�FH>�V��)>�MJDE@XGRQlFLOPQ¥F#x�G���VWF#VW}EV]^#G]m�V]QE�
MS>AQlF#V]OPQE^,VU��>�MJD�@CGRQlF,��T&V]Q���VU} w >�M_i�}"O\F#@CVWB'mAf*x�OPM_xbOP�)GRQYF#O\À�GR^eF#x)G*^HGJF¤>]c�} w >�M_i�^¤fnO\F#x�OPQ3F#x�Gn�)>NMJD�@XGRQYF

oJv



keyword

keyword

valid document block
bit bitmapID

Delete  Table

document
IDtimestamp

resolution  list

Inverted   Index  Cache

per-word  list

document block
ID bitmap

timestamp

Append  Table

residence  bit

residence  bit

Â O\yAD)I_G�³3�?T	VWF#V�K�FHI_DEMSF#D)I#G�Z*^#GR�¥OPQ±=?>N��O\I

o]o
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Y[p] := sum of x[q] for all q pointed to by p 
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 � � ½$VWyAV]OPQE^HF*O\F#^*��O\I#GRMSF#OP>AQV]Q���F#x)GRQ�¹�� 
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	 � )+& ,-$�8�� ��2F /& ��(��%�UOP^�FHGR^HFHGR��V]^$c > w�w >�fn^(�
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��{ Â >]I.FHI_V]O�Q�OPQ)y)m�c�> wPw >ÃfnOPQ)y¸c GRVWF#D)I_GR^jc I#>A@ÍGRV]M�x&�)>�MJDE@XGRQlF �¸OP^�DE^HGR�`�¸V wPw F#x)G/�)>NMJD�@XGRQYF#^jOPQÆF#x�G
FHI_V]OPQEOPQ)y¸>]I.FHGR^#F#OPQ)y©^HGJF.F#x�VWF.VWI#G��#Î*tu}�I_OP��y]GR�ÆFH>©F#x)G/�)>NMJD�@XGRQYFjD�Q��)GJI.^#MSI_D�F#OPQl`]{ ¡nx)GR^HG/x�VR[]G
iNQ)>�fnQ²M w V]^#^�BEVWF#x�^�OPQ/FH>]BEO�MCF#V�¦N>AQ)>A@�`]{ » w�w B�I#GJÀ)¦NGR^U>]c$F#x�GR^HG�B"VWF#x�^�VWI#G�D�^HGR�¸FH>�MS>AQ�^#FHI_D�MSF�V]Q
GRQ)yAOPQ�GJGJI#GR�¥�)>NMJD�@XGRQYF � � {
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F#x)GUFHGR^#Fn^HGJFnVWI#G�D�^HGR��{ ¡�x�GR^HG�c GRVWF#D�I#GR^nVWI#GUO�Q)BED)F�FH>b¡ »*Ê,Ë � V]^nD�^#DEV w {
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@XGRV]Q�^�F#xEVWF�f�f�fU{|Q�GJfn^HGS¦NB(GJI_F#^J{�c >�>XMS>AQ�^#OP��GJI#GR�.}ED�^_OPQ)GR^#^�Q)GJfn^�>AQ.f�f�fU{|^#>A@XGRQ)GJfn^J{�c�>�>XFH>�x�V�[]G�I_V]Q)i�>]c
ta³Wv>J�{È¡�xEVWFbOP^Jm,F#x)GJ`§F#x�OPQ)i:F#x�VWFCFHI_D�^#F#OPQ)y/>]IbD�^_OPQ)y�F#x)>A^HG�Q)GJfn^X@CO\yAxYFbx�VWI�@ FH>¸^H>A@XG±GS¦�FHGRQYF��nF#x�VWF
OP^�f�fnfU{|Q)GJfn^HGS¦NB�GJI#F#^J{�c�>Y>��)>�Q)>]F*I#GRMS>A@C@XGRQE�±>AQ)G�FH>�I_G w `.>AQ±}"D�^#OPQ)GR^_^$Q)GJfn^*c I#>A@Çf�f�fU{|^#>A@XGRQ)GJfn^J{�c�>�>
fnO\F#x.^HFHI#GRQ�y]F#x.>]ceQ)GJyAVWF#O\[]G�I_GRMS>A@C@XGRQ���VWF#OP>AQ.}�GROPQ)yC³Wv>J�{

Ì~OPQ�i�^�fnO\F#x�>AD)F�MJVWFHGJy]>]I�O\�RVWF#O\>AQ©[WV w D)GR^XV]Q��²I_V]Q�i¸[WV w D)GR^�f,>AD w �§@XGRV]Q§F#x�VWFXF#x)GJI#G.OP^3Q)>/^HF#VWFHGR@CGRQlF
VW}(>AD�F$F#x)G�MS>AQYFHGRQlF#^*>]c�F#x�GUI#GJc�GJI#I#GR�jBEVWy]G�@CV]�)G�}�`�F#x)G�I#GJc GJI_I_OPQ)yX^#O\FHG]{

¡�x)GR^HG V w�w VWI#G []GJI#`�^#D)}���GRMSF#O\[]Ge>]B"OPQ�O\>AQ�^(>]c�f�f�fU{|Q�GJfn^HGS¦NB(GJI_F#^J{�c >�>$VW}�>AD)F�F#x)G¤MS>AQYFHGRQlF#^�>]c�f�f�fU{|^H>A@CGRQ)GJfn^J{�c�>Y>){
k?D�FLf*x)GRQ�>AQ)GXMS>A@XBED)FHGR^ K]MS>A@XB"D)FHGJI�Q)GJfn^MKbI_V]Q�i±>]c¤fnf�fU{|^H>A@XGRQ�GJfn^J{�c�>Y>�}EV]^HGR��>AQ �!0-0,^#DEM_x�>]BEOPQEO\>AQNt
w >AV]�)GR� w OPQ)iN^�c I#>A@ V w�w ^_O\FHGR^�f,>]I w �)fnOP�)G�V]Q��²F#x)G K]MS>A@XBED)FHGJIbGS¦�B�GJI#F�KNm�K]MS>A@CBED)FHGJIbQ)GJf*^�GS¦NB�GJI#F�KNm¤GJF#MW{
I_V]Q)iN^¤>]c'V wPw F#x)GR^HG	^#O\FHGR^Jm�>AQ)GLfnO wPw y]GJF,F#x)GL[]GJI#`XB�I_GRMJOP^HGn>]B"OPQ�O\>AQCVW}�>AD)F,F#x)G	�YD�V w O\F�`X>]c'MS>A@XB"D)FHGJI?Q�GJfn^¤>AQ
f�f�fU{|^H>A@CGRQ)GJfn^J{�c�>Y>*V]^~GS¦NB�I#GR^#^#GR��}�`�GJ[]GJI#`�}(>N�)`	>AQUF#x�G¤�/GJ}3fnx)>nxEV]^�^#DEM_x�[]>]F#OPQ)y w OPQ)iN^�V]Q���f*x)>A^HG []>]FHG
GRO\F#x)GJI���OPI#GRMSF w `±>]I�OPQ���O\I_GRMSF w `±x�V]^UO�Q �ED)GRQ�MSGR��F#x�GCMS>A@XBED)F#VWF#O\>AQ¸>]c,F#xEOP^�BEVWI#F#O�MJD w VWI	f�f�fU{|^#>A@XGRQ)GJfn^J{�c�>�>
I_V]Q)i({

¡�x�OP^ I_V]Q)iCMS>A@XBED�F#VWF#O\>AQb^#M�x)GR@XG	VWyAV]OPQ�x�V]^,V�I#GRMJD)I_^_O\[]Gl¹ÉMS`�M w OPM�½eQ�VWF#D�I#G�[]GJI#`b^_OP@CO w VWIeFH>�F#x)GL>AQ)G*D�^#GR�
OPQÁºL>�>]y w G]{�k�D)F�>AQ)G���O ��GJI#GRQ�MSG�O�^$F#x�VWFnc�>]InGRV]M�x�BEVWy]G�F#x)GJI_G�@CO\yAxYFn}�GU@CV]QY`.I_V]Q)iN^$I#G ��GRMSF#O�Q)y�O\F#^�[�V w D�G
OPQ.��O ��GJI#GRQYF�MJVWFHGJy]>]I_O\GR^J{

Ì~O\cÉV]QYF#^HGJ[b^#V]OP��F#x�VWF$x)G	��OP��Q)>]F$M w V]OP@�F#x�VWF$^H>A@XGLBEVWI#F#OPMJD w VWI,I_V]Q�iCMS>A@XBED)F#VWF#O\>AQ.^_M_x)GR@XG	OP^ ,-$1��}(GR^#FJ{
¡�x)G3B�>AOPQlF	OP^LF#x�VWF�>AQ�MSGXf?GXx�VR[]G�V wPw F#x�OP^L[]>]F#OPQ)y.��VWF#VNm'>AQ�GCMJV]Q/OP@XB w GR@CGRQlF	@CV]QY`Á��O ��GJI#GRQYF�^HFHI_VWFHGJyAO\GR^
FH>ÁMS>A@XBED�FHGCI_V]Q)iN^�I#G ��GRMSF#O�Q)y¥@CV]QY`��EO �(GJI_GRQlF�F#x�O�Q)yA^J{b¡�x�G�ÎLB�GRQ"ºLI_O��ÁBEI#>]��GRMSF�fnO wPw yAO\[]GCGJ[]GJI_`]>AQ)G�F#x�G
VW}EO w O\Fa`bFH>b@bVWi]GUF#x)>A^HG�^#GRVWI_M_x)GR^*V]Q��.y]GJF*F#x)>A^HGUI#GR^_D w F#^�GRV]^#O w `]{
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GS¦�FHGRQ�^_O\>AQ:xEV]^#Q�£�F�}�GJGRQ²D�^HGR�:OPQ�FH>N��VR`(£|^ � ¡ · Ì À w GR^�V]Q��:F#x�OP^�fnO wPw }�GbV]Q²>]}E^#F#V]M w G�>]c$F#x�G.ÎLB�GRQ"º	I_OP�
B�I#>]�HGRMSFJ{¤¡�x�OP^�BEI#>]��GRMSF*Q)GJGR��^$�/GJ}ÁBEVWy]G�V]D)F#x)>]I�^$FH>CGS¦NB�I#GR^#^$F#x�GRO\I$>]BEOPQ�OP>AQ�^?GS¦�B w OPMJO\F w `]{
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