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entity

human 

organization 

money 

proper-name

media 

phys-target 

weapon 

location 

time-period 

political 

property 

human-title 

attack

human-target 
terorrist 

law-enforcement 

security-guard 

former-govt-official

civilian
diplomat 

govt-official 
former-active-military 

politician 
legal-or-judicial 

active-military 
clergy 

law-enforcement-facility

financial
govt-office-or-residence 

politican-office-or-residence 
organization-office 

school 

diplomat-office-or-residence 
commercial

church
civilian-residence 

energy 
communications 

generic-loc 

building 

transport-route

terrorist-phys-target
transport-facility

transport-vehicle 

military-phys-target 

water

fire

cutting-device
explosive 

projectile 
gun 

stone

aerial-bomb 

torture

dynamite

vehicle-bomb 
mine grenade

molotov-cocktail 

bomb 

handgun
machine-gun
mortar
rifle

missile
rocket
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Sentence Analyzer

"The World Trade Center
 was bombed by terrorists."

S:  World Trade Center
V:  was bombed
PP: by terrorists 

CONCEPT NODE 
DEFINITION:

World Trade 
Center

<x> was bombed
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~Qm�VNxNx
mWTiåNz{xNx�v*n6V9T;v*x3m n6T�å���m�V
Z�l�m	mwn6VËT;n P n�m���z��wx
l�T;n6T�p
êlëíìçêÁ>�8¹î ìÇë&ï9>
ì�:BAo< Ð X n�m X n�v;m!�
v8x
m Ô T�l
Zgð8n���v Ô ����v=h P n Ô/P n�m�Z ÔGX ��hSm'v8n6V
îU=�-G0B0h<\= Ð X ��hSm�v*n6V
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=�-G:
IòEG< Ý EGdB564 Ð ó/X n�m X n�v;m!�3v*x
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ê¹d�.34�5�=�:B-/.�564 Ð ó�ó �8zû��T�T9�����Kÿ����:��ÿ
þ������ ô y Ö;õ æ Ò@×Qö;ô ø

ó �8zû��T	T$þ������������wüiþ ô y Ö;õ æ Ò@×÷ößô ø
ó �8zû��T	T÷ù�����ù�����ý���ÿ���� ô y Ö;õ æ Ò@×÷ö;ô ø
ó �8zû��T	T÷ú;���@ÿ�� ô y Ö;õ æ Ò@×÷ö;ô ø
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>;.1:
IòE/-/.10sê�d�. f -G56-Gd�.34 Ð ó ����v;h P n�ø
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VNn{pEx
m ÞjHUX n�m X n�v;m!�
v*x3mYL X ��hSm�v*n6V
á
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ì9:BAo< Ð hem�T;v;m*l
R#n_m'v ÔGX
XBÔ mwx
l
m ÔGX m*h{n6T;v_T Ô ~�h{v;�
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ö ��Z�zknfo�pvu�sig�m�n|?
lwn_m�v;z�q X m�x X x\T=n6V X �
v*v8n�m�m�TUpEx
m�v*n�m*m x
m8hwTyR

,$-/.10�23-/4�56-/798;:
5�5�<�=j. ì 2�A IF<�=�d�¤ßî¹-/As<
4{8{=�dBCFd�4�< f
HQP hû��v=hSRçL$~���T�`<h z�z{n6V qYuNq
R>l�mWVNn�m�x�p HQP hû��v=hSRçL q�q�q
��T�T*��T	T�hSmR�
v;hkx�m¹x�p HQP hE��v;hSR�L � Û
HQP hû��v=hSRçL$~���TV~�x
l
m�VNn6V Û�Ù
HQP hû��v=hSRçL$~���T�`<h/V�mR� X
X n6V Ø�Ú
H ~�n�� X x�m�L n_x X z{x
VNn6V Ø o
`<h�z z{n6V HQP hû��v;heRçL Ø u
VNn��
v;��x�p HQP hE��v;hSR�L Ø�Ù
R>l�mWVNn�m n6V HQP hE��v;hSR�L o Ú
HQP hû��v=hSRçL[VJh{n6V o Û
HQP hû��v=hSRçL$~���T�R>l�mWVNn�m n6V o Ø
HUX n�m X n�v;m!�
v*x3mYLÄ�
v*v �J�!`<n6V o�u
HQP hû��v=hSRçL$~���TÃhSmYð=l�m n6V u'�
HQP hû��v=hSRçL$~���T���T�T*��T�T�hSmR�
v8n6V u'�
`<hwV�mR� X
X n6V HQP hû��v;heRçL u'�
`<h�z z�hSmwj HQP hû��v;heRçL u'&
RCn_R&Z�n�mWT�xjp HUX n�m X n�v;m��
v*x
mYL u Û
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Îk­®«
ÎE�����=Î{¥r � �¬>©;�� �¯����� SÇ��*�*¬>���
­®¯�²��=·<«
­®�³­® �«>­r«I������²
­r©*�E­r �«�����È�§
Ë� �°i�*´��*�*½����J���EÈ
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­®¯V²��;·<«3­®�E­r �«�½±Úè�%­®«�����È�  ¤
£3¥¿­®¯��EÈ� �Ü�½�°±��¯±�S¬N�*��¯� �«ö§

Ï f�Ð�Ù q Ø o Ý EGdh5�]$E/EG<�= Ð�Þ =$hSmR��m_q�x>y
l�z�h/T;v!q�x\á
Ý <g.^5�<g.37�< Ð{× � X h{v ��z�h	#�n6V¼�
v1§�o Ù�Ù�Ù�Ù�Ù�Ù å
v;�wn���mWT;v�x P n�m�T;n���T�R:�Ym<l
p�����v;l�m*hemwj�pExNx�v;�wx
zwV¸x�p
tS�;��h z�z{n6T�~�h z�z�ZRn Ø�Ù ¸Ax�~ mwn6VlZgq¼t �=��h�z�zkn6T�å Ø\Ù ¸MZ
q.=$hSmR��m�q�x¼y
l�z�hwT;v!q�xhå�v;�wnOz{x�����z
hSm P n6T;v8x
mYå���m�V9u Ù ¸ Zgq Õ h{v�T�l
Z�hwT���h�p
ê&ë&ìÇêa>�8¹îzìçëíï9>
ì�:BAD< Ð ð P�Ô n_m'v=h{v!q ÔGX
XBÔ mwx
l
m Ô ù�����2�����þKý���¨Z¤$��2hþ Ô Zgq
îU=�-G0B0h<\= Ð ù�����2�����þKý��
¨`¤¶��2hþ
ñ¹:
=j-G:
IFEG< Ý EGdB564 Ð ó n_m'v=h{v!q ó�ô é+) Ò é Ô é�*�)�tfy Òàô&ó/X
XBÔ �=�wn��!`C! ó Zgqhø�ø�ø	ø
ê�d�.�4i5�=�:B-/.�564 Ð ó �8zû��T�T@¤�1�ý�����þ��Gþhû ô é�) Ò é Ô é+* )utfy Òàô ø
ê�d�.�4i5�:B.�5 Ý EGdB564 Ð ó v!q X n$ð P�Ô n_m'v=h{v!q

T�l
Zwv!q X n X n�m�T;x�m
m n�zû�
v;hkx�m�T���h X ð P�ÔGX ��m n_m�v�ø

>;.K:
IFE/-/.10Dê�d�. f -G56-Gd�.34 Ð ó mwx
l
m Ô v;m*hkj�j�n�m n6Vhø

gih{j3l�m n oöprq�o�s × x�mR��n X v mwxgVNn¿pûx
m Þ ù�����2�����þKý���¨Z¤$��2hþ�Z
q H n_m'v;hkv#q�L@á
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Ï f�Ð�Ù q�o(& Ý EGdh5�]$E/EG<�= Ð{Þ j
z�q���x
zwá
Ý <g.�5�<
.37�< Ð@Õ h{v_T�l�h±��m�V × xwp$T8��hwV ö lwn6T�V���q¼h{vV�R��T�m n����=�wn6V���m��
j3m n�n_RCn_m�v�~Ûh{v;�
Ö m�h{x�m × ��m	Z�hwVNn × �wn_R¼hû����zwT���m�V­éÃzû��T;v;hE��T × xwpix�p Ö m�h{v*n6V�y�v��
v*n6T���m�V¼v;~�x ö ��h{~���mwn6T;n
��m�RËTVv*x)T;n�v�l X �Ámwn�~`��m�R hSm × ��mR��V��}v*x¹R:��`Nn.n�v;�
qJz{n_mwnSj
z�q���x
z#å��¹R��6ð8x
mFR��
v*n�m*hû��z
pEx
m X x3z�q�n6T;v*n�m9�
Z�n�mWT�p
ê&ë&ìÇêÁ>;8�î ìÇë&ï9>
ì9:BAo< Ð ð P�ÔGX m xgV T;n�m P\Ô VNn6T*�8m8h X v;h{x�m Ô VNxjZgð Ô hem��
m�h{v;h P n Ô v8x Ô R:�Y`<n
îU=�-G0B0B<�= Ð R���`<n
ñ�:
=�-G:
IFEG< Ý EGdh564 Ð ó VNn6T*�8m*h X v;hkx�m ó�ô6Ñ ä õ æ ô q�ø�ø
ê�d�.�4i5�=Y:B-/.^564 Ð ó �8zû��T�T�¤s1�ý!ù�����© ü|����1 ô6Ñ ä õ æ ô ø
ê�d�.�4i5�:B.�5 Ý EGdB564 Ð ó v#q X n$ð P�ÔGX m xgV T;n�m P

T�l
Zwv#q X n X m x
VJlR��v;h{x�mKø
>;.K:
IFE/-/.K0oê�d�. f -G56-Gd�.34 Ð ó	ó ����v;h P n�ø

ó v;m*h{j�jJn�m ÔGX m n���n6VNn6V Ô Z
q ! R���`<n¹!ev*x�ø�ø

gih{j
l�m nSo�prq Ø s × x�mR��n X vQmwx
VNn{pEx
m Þ v8x�R���`<n H n_m�v;h{v!q�L@á

Ï fFÐ�Ù u�o(& Ý EGdB5¹]$E/EG<\= ÐßÞ�â�×Fâ á
Ý <
.�5�<
.�7j< ÐQâ m2��V
VJh{v=h{x�m#v*x&æ<� X �Ymwn6T;n�å ö ��h{~���mwn6T;nf��m�V�y�x3lwv;�H£Sx
m n���m ��m�RËT�å
â�×Fâ �R��TÛv;��m x
~Qm#h{v�TÃ�R�
vÛhSm'v8xIv=�wnOm*hSmwj>~�hkv;�:o Û�Ù�Ù�Ù�Ù v*xjm��aq�n���m@é ö t X zû��m�v�TVhSm
ö ��h{~���m:�Ym�V ö �R��h zû��m�V�p
ê&ë&ìÇêÁ>;8�î ìÇë&ï9>
ì9:BAo< Ð ð P\Ô n_m�v;h{v!q Ô T�l
Zgð8n���v Ô/P n�m�Z Ô �Ym�V Ô VNx�Zgð Ô v;��m x
~Qm Ô �R�
v
îU=j-G0h0B<�= Ð �R�
v
ñ�:
=�-G:
IFEG< Ý EGdh564 Ð ó n_m�v;h{v!q ó	ô y Ö�õ æ Òà×÷ö;ô q�ø�ø
ê�d�.34�5�=�:B-/.�564 Ð ó �8zE��T�T�¤�13ý����^þ3�Gþhû ô y Ö�õ æ Òà×÷ö;ô ø
ê�d�.34�5�:B.^5 Ý EGdh564 Ð ó v!q X n$ð P\Ô n_m�v;h{v!q

T�l
Zwv!q X n(��x�R X �Ymgq
m n�zE�
v;h{x�m�T���h X ð P�ÔGX ��m n_m�v�ø

>�.1:
IFE/-/.K0oê�d�. f -G56-Gd�.34 Ð ó VNxjZgð ÔGX m�n���n6VNn6V Ô Zgq Ô/P n�m�Z !ev;��m x
~QmC! �R�3v�ø

gihkj
l�m nSo�prq Û s × xjmR��n X vQmwxgVNn¿pûx3m Þ�H n_m�v;h{v!q�L$v;��m x
~Qm#�R�3v�á
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Ï fFÐ�Ù q Ù�Û Ý EGdh5¹]�E/EG<�= ÐßÞ tuz�l
R¹hem�h�l
R × xwpix�p Õ ��zû��qgT�hE� õ ��V�pvá
Ý <
.�5�<
.�7j< Ð �uh X
X xjmËã�h{j
��v Õ n�v ��z × xwp¶�R��T�zû��l
mR�=�wn6V��@ð8x
hSm�v P n_m'v=l�m nOhSm Õ ��zû��q
T�hû�
v*x X m x
VJlR��nI�Ym�V9T;n�z�zÝ��z l
R¹hSmNl
R X m�n���x<�
v*n6Vè�
m�T�åö~�h{v;��tuz�l
R¼hSm�h�l
R × xwpix�p Õ ��zû��qgT�hû� õ ��V�p
ó t;ã × ä Õ ø�å��&T�l
Z�T�h/VJhû��m�q¼x�p�t�zû���Ym�t�z�l
R¼hSmNl
R¼ã¨v_V�p�x�p × ��mR��V��
å���h X
X x�mËã�h{j3�'v Õ n�v ��z
��m
mwx
l
mR��n6V =�n6V�mwn6T�V���q�p

ê&ë&ìÇêÁ>;8�î ìçëíï9>
ì9:BAo< Ð ð P\Ô n_m�v;h{v!q ÔGX
XBÔ mwx
l
m Ô �
m�T Ô ~�hkv;�
îU=j-G0h0B<�= Ð �
m�T
ñ�:
=�-G:
IFEG< Ý EGdh564 Ð ó mR�YRCn ó�ô é+) Ò é Ô é�*�)�tfy Òàô q�ø�ø
ê�d�.34�5�=�:B-/.�564 Ð ó �8zE��T�T�¤�13ý����^þ3�Gþhû ô é+) Ò é Ô é�*�)�tfy Òàô ø
ê�d�.34�5�:B.^5 Ý EGdh564 Ð ó v!q X n$ð P\Ô n_m�v;h{v!q

T�l
Zwv!q X n(��x�R X �Ymgq
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Key
W = Relevant Words
R = Relevancy Signatures
A = Augmented Relevancy Signatures
C = Case-Based Algorithm
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Key
W = Relevant Words
R = Relevancy Signatures
A = Augmented Relevancy Signatures
C = Case-Based Algorithm
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VGOjy	X'Z4Y[O�k=X4`.QAX�c�O(l�o%WAX�Z[WAX']%Z\WAX%cmP�y	O�]C`.Z\WAk=Y4_fX'W cmr	XpY\iA_AY\Z[c	a�Zs`.cmP#P.^zQ�`h"
X'][X�a�ZsP.^¥l1][O�k�O�aAX%c	a O	Z[W X']'R
o4X�t'O�k=dAc	]\X'Q�Z[WAX%Y\Z[c	a QAc	]\Q�QAX�r	`�c	Zs`.O	a YgOmlfZ\WAX%dA]\X't�`.Ys`.O�a;rmcmP�iAX'YgOmr�X']nc(PhPfO(lfZ[W X%t'][O�Y[YC�CrmcmP#`.QAc�ZC`�O	a�l1O(P.QAYµl1O�]
Z[W Xp][X�P.X'rmc�a�Z%o4O	]\QAY4cmP.y�O	]s`.Z[W kÄc	aAQzZ[WAX�][X�P�X'rmc	a t'^bYC`.y�aAc	Z\iA][X�Y%cmP.y�O	]s`.Z[W k�`.azZ[WAXg��O(`.a�Z�r�X'a�Z[iA]\X'Y%QAO�k=cm`.avu
�El�Z\WAXbY[Z\c	aAQAc�][Q�QAX'r�`�c	ZC`�O	a�y	]\c	dAW Y�l1O�]�QT`h"
X'][X'a�ZbcmP�y	O�]C`.Z\WAk=Y=QAO}aAO	Z�Omr	X�]CP.c�d
R�Z\WAX'a�Z[W Xxd9X']sl1O	]\k=c	aAt'X
][X�Y[i�P�Z[Y=c	t�W�`�X'r	X�Q*_�^}Z[W X=cmP.y�O	]s`.Z[W k=Yjl1cmP#Pg`.a�Z\OxQT`h"
X'][X'a�Z=]\c	aAy�X'Y�Z[W c	Zjc	]\X=Q�`.Y\ZC`.a t'Z'u� �P.Z[W O	iAy�W*o�X=O�a�P.^
c	a cmP.^�Â'X�QxZ\WAXj][X'Y\i�P.Z\YpO(l�ZCo4O�O(lnZ[WAXjcmP�y	O�]C`.Z\WAk=Y4l1O�]�O�aAXpO(l�Z[W X�Q O	k=cm`�aAY'RAZ\W�`.Y%d ][O�t'X'QAi ][X�t'O�i�P.Qb_9XjiAY[X'Q
Z[O=t�O	k=dAc�][Xjc	a�^=dAc(`.]pO(l�c(P.y	O�]C`�Z[WAk=Y�`.abc	a�^=QAO�k=cm`.avugV%WAX�dA]\O�t�X'QAiA]\Xj`.Y�c	Y4l1O(PhP.Omo%Y[Z

¦(up÷4OmPhP�X't'Z�cmPhPg�	éeQAc	Z\c=dfO(`.a�Z[Y�dA][O�QAi t'X'Q�_�^;Z\WAXjt'][O�Y[Ys�Irmc(Ph`.Q c	ZC`�O	a}X��AdfX�]C`.k=X�a�Z�u�ö)�
STuf¿nc�][Zs`.ZC`�O	a}Z[WAX�QAc�Z[c;d9Om`�a�Z[Yj_�^xZ\WAX�`�]�][X't�cmPhP4rmcmP.i X'Y�`.a�Z[ObZ[X�a�y�][O	i dAY'u�NAO�]pX��Ac�k=d�P.XmRµdAiAZpZ\WAX�QAc	Z\c

dfO(`.a�Z[Yjo4`.Z\W*][X't�cmPhP4rmcmP.i X'Y�_9X'ZCo�X�X'a|§	éÅ��¦�é	é	!ì`.a}dAc�][ZC`�ZC`�O	a o ¦mR
dAi Z�Z\WAX�QAc	Z\c;d9Om`.a�Z\Y�o4`.Z\W�]\X't'cmP#P
rmcmP.i X'Y%_fX�ZCo�X'X�aùø�é��[§	é	!ú`�axd c	][Zs`.Zs`.O	a o S�RAX'Z\tmu

UTupNAO�]�X�c	t�W*dAc	]\ZC`�ZC`.O�a
RGt'O	k=dAi Z[X=Z[W X=cmr	X']\c	y	X=d ][X't�`�YC`�O	a|rmc(P.iAX=c�aAQ}Z[WAX=Y\Z[c	a QAc	]\Q*QAX'r�`.c�ZC`.O�a|O(l�Z[WAX
dA][X't�`.YC`�O	a}rmcmP�iAX'YpO(l�c(PhP�Z\WAXjQAc	Z\c=dfO(`.a�Z[Y�u

ö[�¤pGc�t�WbO(l�Z[W X�Z[X'azl1O(P.QAY%d ][O�QAiAt'X�Q�Y\X'r	X'a5QAc	Z\c�d9Om`�a�Z\Y'R9O	aAX�l1O�]%X'c	t�WbOmlgZ[W X�Y\X'r	X�a�k=X'Z[]s`.t'Y�u
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V�YC`.a y�Z\W�`.YGdA]\O�t'X'QAiA]\XmR�o�Xgy�X'aAX']\c	Z\X'Q�Z\WA][X�X%QAc	Z\c%dfO(`.a�Z[Yµl1O�]nX'c�t�WedAc	]\ZC`.Zs`.O�a�_�^jdAcm`�]C`�aAyjZ[WAXgk�`�QAd9Om`.a�Z
OmlGZ[WAXe][X't'c(PhPg][c�aAy	Xjo4`�Z[WbZ[WAXecmr	X']\c	y	XjdA]\X't�`�YC`.O�a�rmc(P.iAX(RfZ[W X�cmr	X']\c	y�XpdA]\X't�`.Ys`.O�a*rmcmP.i X�dTP.iAY�Z[WAX�Y\Z[c�aAQAc	]\Q
QAX'r�`�c	ZC`�O	a
R9c	aAQbZ\WAXjcmr	X']\c	y	XjdA]\X't�`�YC`.O�a�rmc(P.iAXek�`.a�iAY%Z[W X�Y\Z[c�aAQAc	]\QbQAX'r�`.c�ZC`.O�a
u�VGc�_�P.X'Y�WAuh�ec	aAQ'WAu�t�Y\WAOmo
Z[W X�rmc(P.iAX'YzOml�X�c	t�W�dAc�][ZC`�ZC`�O	a�l1O�]=X'c	t�W�cmP.y�O	]s`.Z[W kbu�V%WAX5O	]C`�ym`�aAcmPû��é}QAc	Z\c|d9Om`�a�Z\Ybo�X']\X�a O	Z;X�r	X'a�P�^
Q�`�Y[Z[]s`._Ai Z[X'Q�c�t'][O�Y[Y4Z[WAX%QT`h"
X'][X'a�Z%]\X't'cmP#Pn][c�aAy	X'Y�RAY[O�Y\O	k=X%dAc�][Zs`.ZC`�O	aAY%W c	Q�l1X'o4X']4QAc	Z\cjdfO(`.a�Z[Y4Z[WAc�a=O	Z\WAX'][Y�u
N O	]�X��Ac�k=d�P.XmR4Z[WAXb]\X�P.X'rmc�a�Z�o4O	]\QAY�c(P.y�O	]C`�Z[WAkÆdA][O�QAiAt�X'Q�aAO�Q c	Z[c5dfO(`.a�Z[Y=o4`�Z[W|]\X't'c(PhP�rmc(P.iAX�Y=_fX'ZCo4X'X'a
�	éÅ�s§�é	!zRmc	a Q=O	a�P�^=O	aAX%QAc�Z[c�d9Om`�a�Zgo4`.Z\W;c�]\X't'cmP#PnrmcmP�iAX%_fX�ZCo�X'X�aíéÅ��¦�é	!��EY[O�Z[WAX%Y\Z[c	a QAc	]\Q;QAX'r�`�c	ZC`�O	azo�c�Y
Â'X']\O���uûV%W X�y�c	db`�a�]\X't'cmP#PÁrmc(P.iAX�Y�]\XvufX't�Z[Y�Z[WAX=Q�`Òñ;t'i�P�ZC^�Z[WAc�ZjZ[WAX=c(P.y	O�]C`�Z[WAkêWAc	Q�o4`�Z[W*c�t�WT`.X'r�`.a y�W�`.y�W
dA]\X't�`.Ys`.O�a
u=V%WAX�]\X�P.X�rmc	a�Z�o4O	][Q Y�c(P.y�O	]C`�Z[WAkêt'c	a5O	_AZ\cm`.a}r	X�][^�W�`�y	W}][X't�cmPhP��I§	éÅ��¦�é	é�!=�4_AiAZjO	a�P�^�o4`.Z\W�c�a
cmr	X�][c	y�X�d ][X't�`�YC`�O	a|O(lÿt�é�uh�	é�!zu�VGOzy	X'ZjW�`�y	WAX']edA][X't�`.YC`�O	a{Z[WAX=c(P.y	O�]C`�Z[WAkêk�iAY\ZjQA][c�Y[ZC`�t'cmP#P.^}`�aAt'][X�c	Y[XzZ[WAX
Z[W ][X'Y\WAOmP�Q�rmc(P.iAX'Y%o%WT`.t�W�Y[i _AY[Z\c	a�ZC`�cmPhP�^�][X�QAiAt'X'Yj]\X't'cmP#P1u
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V%WAX�][X�P�X'rmc	a t'^;Ys`.y	a c	Z[i ][X'Y�cmP.y�O	]s`.Z[W kbRAO	a=Z[W X�O�Z[WAX�]�WAc�aAQ
R�dA][O�QAi t'X'QbaAO�QAc	Z\c�dfO(`.a�Z[Y%o4`�Z[Wbc�]\X't'cmP#P
rmcmP�iAX=iAaAQ X']���é�!zux�%X�P�X'rmc	a t'^�Ys`.y�aAc	Z\iA][X'Y�c	]\X=cb]C`.t�WAX�]�]\X'dA][X�Y[X'a�Z[c�ZC`�O	a|Z\WAc	a}`�aAQ�`�r	`�QAiAc(PÁo4O	]\QAYjY[ObZ[WAX
][X�P.X'rmc�aAt'^}YC`.y�aAc	Z\iA][X�Y�c(P.y	O�]C`�Z[WAkêQAO�X'YjaAO	ZjWAcmr�X�Z[Oz`.a t'][X'c�Y[XzZ[WAX�Z[WA]\X'Y[W OmP.Q{rmcmP�iAX'Yjc	YjQA]\c	k=c	Zs`.t'c(PhP�^�c�Y
Z[W X=o�O�][Q��C_Ac	Y\X'Q*cmP�y	O�]C`.Z\WAkbu; �Y�cb][X'Y\i�P.Z�R�][X�P.X'rmc�aAt'^}YC`.y�aAc	Z\iA][X�Y=t'c	a}c	t�W�`�X'r	Xzc	a}cmr	X']\c	y	X=d ][X't�`�YC`�O	a�Oml
�	�Å�s§�é	!�c	Z%WT`.y	Wb]\X't'cmP#PGP.X'r�X�P.YjOmlg�	éÅ�s§�é	!zu

Nv`.y�iA][X��AuÃ¦�U�Y\WAOmo%YpZ\WAX�t'iA]\r	X'Yjy�X'aAX']\c	Z[X�Q�_�^bZ[WAXeQAc	Z\c=dfO(`.a�Z[Y�`.a5V�c�_�P.X�Y�� uh��c�aAQ��Au�tTu�V%WAX�y�][c�dAW
Y[W Omo%Y�Z\WA][X'X5t'iA][r�X'Y�l1O�]�X'c�t�W¤c(P.y�O	]C`�Z[WAk��zZ[WAXbk�`.Q Q�P.Xbt'iA]\r	Xb][X�dA][X'Y\X'a�Z[YbZ[W Xxcmr�X'][c�y	XzdA][X't�`.YC`�O	a�lEO	]�c
�A�AX'Q�]\X't'c(PhP�]\c	aAy�XmRfc�aAQ�Z[W X�ZCo�O=t�iA][r�X'Yjc	][O�iAaAQz`.Z�][X'd ][X'Y\X'a�Z�Z[WAX�Y[Z\c	aAQ c	][Q5QAX'r�`.c�ZC`.O�a�OmlgZ\WAX�d ][X't�`�YC`�O	a
rmcmP�iAX'YGlEO	]gZ\WAc	Zg]\X't'c(PhP
][c	a y	Xmu�Nv`.y�iA][X�� uÃ¦�U�Y[WAOmo%YwZ[WAc�ZgZ[WAX%Y\Z[c�aAQAc	]\Q=QAX'r�`.c�ZC`�O	a;t�iA][r�X'YglEO	]GZ[WAX�][X�P�X'rmc	a t'^
YC`�y	aAc�Z[iA]\X'Y;c(P.y�O	]C`�Z[WAk~Q O�aAO�Z=Omr	X']sP.c�d¤o4`�Z[W�Z[W X�Y[Z\c	aAQAc�][Q�QAX'r�`�c	ZC`�O	a�t�iA][r�X'Y=l1O�]=Z[WAXb]\X�P.X'rmc�a�Z;o4O	][Q Y
cmP�y	O�]C`.Z\WAk `�a¤Z\WAX;]\X't'c(PhP�]\c	aAy�X'Y�_fX�P�Omo ø�é	!zu}V%W�`.Y=y�][c	d W}`.k=d�P#`.X'YzZ[WAc�Z�Z\WAXb][X'Y\i�P.Z\Y;c	t�W�`�X'r	X�Q¤_�^}Z[WAX
cmP�y	O�]C`.Z\WAk=Yµl1cmP#P	`�a�Z\OjQ�`.Y\ZC`.a t'Zg][c�aAy	X�Y'u��*XGt'O	a t�P.iAQ X%Z[WAc�Z�Z\WAXg]\X�P.X'rmc�aAt'^�YC`�y	aAc�Z[iA]\X'YgcmP�y	O�]C`.Z\WAk�d9X']Cl1O�][k=X'Q
Q�`�Y[ZC`�aAt'ZsP.^*_9X'Z[Z\X']jZ[WAc�a�Z[WAX�][X�P.X'rmc�a�Zjo4O	]\QAYpc(P.y	O�]C`�Z[WAk�`�a�Z\WAXÁ��Om`.a�Z�r	X'a�Z[i ][X'YjQAO�k=cm`.aíl1O	]%]\X't'cmP#P�rmcmP�iAX'Y
_9X�P.Omo�ø�é	!zu

������� � !#"�$&%('*),+�-�$/.0$�)ã�1+�-324'*),5&67-38:93';2
�*XzcmP.Y\O*X'rmcmP�iAc	Z\X'Q�Z[WAXb]\X�P.X'rmc�a�Z;o4O	][Q Y�c(P.y	O�]C`�Z[WAk c	aAQ{Z[WAX5][X�P�X'rmc	aAt�^|YC`�y	aAc�Z[iA]\X'YbcmP�y	O	]s`.Z\WAk `.a

Z[W X=<�>�÷w�s��k�`.t']\O�X�P.X't�Z[][O�a�`.t�Y*QAO	k=c(`.a
u@?�Omo�X�r	X']�R�o4X�Q�`�Q£aAO�Z;X'rmc(P.iAc�Z[X}Z[WAX5c	iAy�k=X'a�Z[X'Q�][X�P�X'rmc	a t'^
YC`�y	aAc�Z[iA]\X'Y;c(P.y�O	]C`�Z[WAkÆO	]=Z[W X;t'c�Y[X��C_Ac	Y\X'Q�c(P.y	O�]C`�Z[WAkÆ`.a{Z[WAXbk�`.t�][O�X�P.X�t'Z[]\O	a�`�t�YbQAO�k=cm`.a{_fX�t'c	iAY\X�Z[W O	Y[X
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cmP�y	O�]C`.Z\WAk=Y�][X�P�^|O	a{Y[X'k=c�a�ZC`.t¥l1X'c�Z[iA]\X'Y'uP�*X=QT`.Q�aAO	Z�l1X'X�PpZ\WAc	Z�o�XziAaAQAX�][Y[Z\O�O�Q�Z\WAX;k�`�t'][O�X�P�X't'Z[]\O	a�`�t�Y
QAO�k=cm`.abo4X�PhPGX'aAO�iAy	WbZ[O�c	Y\YC`�y	a�k=X'c�a�`.a yml1i�PnY\X'k=c	a�Zs`.tel1X'c	Z\iA][X�YpZ[O�k�`.t�][O�X�P.X�t'Z[]\O	a�`Ãt'Y�t�O	aAt'X�dAZ[Y�u

Nv`.y�iA][XC� uÃ¦;�;Y\WAOmo%YjZ[WAX=]\X'Y[iTP.Z[Yel1O�]�Z\WAX=][X�P.X'rmc�a�Zeo�O�][QAYjcmP�y	O�]C`.Z\WAkóc�aAQ}Z[WAX=]\X�P.X'rmc�aAt'^}YC`�y	aAc�Z[iA]\X'Y
cmP�y	O�]C`.Z\WAkÄO�a;Z[W XQ<�>p÷w�[��k�`�t'][O�X�P�X't'Z[]\O	a�`�t'Y�t'O�][dAi Y%iAYC`�aAy�Z\WAXjY[c�k=Xpt']\O	Y[Ys�Irmc(Ph`�QAc	Zs`.O	a5QAX'YC`�y	abQAX'Y\t']C`�_fX�Q
dA]\X'r�`.O	i YCP.^�u��CabZ[W�`�YjQAO	k=c(`.a
R
][X�P.X'rmc�aAt'^�Ys`.y	a c	Z[i ][X'Y�o4X']\X�aAO�Zpc�YpX�"
X't'Zs`.r	X=c�Ypo4`�Z[W}Z[X']\][O	]s`.Y\kóc	a Q���Om`�a�Z
r	X�a�Z\iA][X�Y'u�V%W X�W�`.y�WAX'Y\ZpdA]\X't�`.Ys`.O�a�c�t�WT`.X'r�X'Q�_�^;]\X�P.X'rmc�aAt'^bYC`�y	aAc�Z[iA]\X'Ypo4c	Ypø�S	!�d ][X't�`�YC`�O	a}o4`.Z[W5O	a�P�^xø	!
][X�t'cmP#P1u=�Ca�t'O�a�Z\][c�Y[Z'Rµ][X�P�X'rmc	a�Z�o4O	]\QAYpQ�`�Q*k�i t�W5_fX'Z\Z[X']�u�V%WAX�][X�P.X'rmc�a�Zeo�O�][QAY�cmP.y�O	]s`.Z[W kóc	t�W�`�X'r	X�Q|ø	�	!
dA]\X't�`.Ys`.O�a�o4`�Z[W��JR	!�]\X't'cmP#P1u
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W = Relevant Words
R = Relevancy Signatures

UCV W�X�YFZ [1\^] _a`	bFc	V V dfe;gih dfe1j�h dfelknmoh dfelknpih dfelkngih qMYF`	bFZsr;Z X�t
u%X�Pv�*O	]\QAY ¦�é�éÄ�	ø §�§Ä�	§ øLR7R�ø �	UÄ��� ��UÄø	U �JRÄø	� U	øÄø*�
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Key
1 = 1 Relevancy Signature
2 = 2 Relevancy Signatures
3 = 3 Relevancy Signatures
A = Augmented Relevancy Signatures
C = Case-Based Algorithm
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2 = 2 Relevancy Signatures
3 = 3 Relevancy Signatures
A = Augmented Relevancy Signatures
C = Case-Based Algorithm
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ü	ðy÷CîFÞnò¢ð*ô�ì0Û;ïñï0ðyïsÞnßñ÷�ø�ù	â	ì
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ò	ó�Þ
ß�ò	ðyìÍî*Å,Û�ë;ì0Û;ü�ù�ûCßñâ	ï0ïñðLâ	òHüJÞnò	óCë�ðLòJì0Û¾õ	ì�ý @ ú	ÛMßP;�Û;ë¾Þ
îFÜDÞS|;Û;ü¢òHîLì0âHï0ÛMðFô
ì0Û�ë·úHòJÞnë;î*Ü�üHðL÷CîFÞ
ò	ß�î*Ünß0ð�Þ
÷O;JÜ�Þ
Û;ßCì0ú	îyìMì0ú	Û;û�ú	îmryÛ4ïñÛ¾ÜnîyìsÞ.ryÛ¾Ünû¢ßñì0îyìsÞnëzrLðJë;îyù	âJÜnîyïsÞ
Û;ß;ý @ ú	îLìfÞ
ß;ø^î�BHõöÛ�ü¢ß0Û;ì
ðFô^ì0Û;ïñ÷Cß�îLïñÛ�â	ßñÛ;ü�ì0ð�Û¾õ	;	ïñÛ;ß0ßf÷CðLß0ì3ï0ÛÝÜnÛ'rFîyò�ì�ë�ðLò	ë;Û�;	ì0ß�Ô�Þ
üJÞnðyß0ûJò	ë;ïñîLìíÞnë�Û¾õ	;	ï0Û;ßñßsÞ
ðLò	ßMîLòHüÎë;ïñÛ;îLìíÞ.rLÛéâ	ß0Û;ßfðFô
Ünîyò	óLâHîLóLÛMîyï0ÛMï0îyï0ÛFý

:sò¢ë;ðyòJì0ï0îyß0ì�øÍÛ'ryÛ;òJìsþsù	îLßñÛ;üPü	ðy÷CîFÞ
ò	ß4ïñÛ'rLð*Ü.ryÛÎîLïñðLâ	òHü¢îLë;ìíÞnðLòHß4îyò	üPðyù�E¾Û;ë;ìñß4ìñú	îLìJ;öÜnîFû¢ï0ð*ÜnÛ;ßéÞnò ì0ú	Û
îLë�ìsÞnðyò	ß;ý�~GrLÛ�ò�ìíþ ùHîLß0Û�üÎü	ðy÷CîFÞnòHßÍîyï0Û�ë¾ú	îyï0îyë;ì0Û;ïíÞS|;Û�üÏùJû�ü	ûJò	îL÷�Þ
ëprLðJë;îyù	âJÜ
îLïsÞ
Û;ß�îyò	üCðLù�EÝÛ;ë;ì0ß�ìñú	îLì3îLë�Ê�âöÞnï0Û
ì0úHÛ¾ÞnïCßñÛ;÷CîLòJìsÞ
ë;ß�ì0ú	ïñðLâ	óyúPï0ð*ÜnÛ�ï0Û¾Ü
îLìsÞ
ðLò	ßñúJÞS;Hß;ý @ Û;ïñï0ðLïíÞnßñ÷ îLò	ü�EÝðFÞnòJì�ryÛ;òJì0â	ïñÛ;ßCîLïñÛÎÛ¾õ	îy÷O;JÜnÛ;ß�ðFô�Û'ryÛ;òJìsþ
ù	îyß0Û;ü�üHðL÷CîFÞ
ò	ß;ý @ îyùJÜnÛ�ËJý�áéß0ú	ð�<�ß�ë�ðL÷C÷CðLò�;	ï0ð�;�Û�ï0ìsÞ
Û;ßMðFô�Û'ryÛ;òJìsþsù	îLßñÛ;ü�ü	ðy÷CîFÞnòHß;ý
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~GryÛ;òJìsþsù	îLßñÛ;ü�ü	ðL÷Cî*Þnò	ßMï0Û�rLðFÜ�rLÛ�îLïñðLâ	ò	ü�îLë;ìíÞnðLòHß�ì0ú	îyì�îyï0Û�ìsû";öÞnë;î*Ü�Ünû�Û¾õ	;	ïñÛ;ß0ßñÛ;üÖ<3Þ
ì0ú}rLÛ;ïñù	ßMðLïpryÛ;ï0ù
ò	ðy÷�Þnò	î*Ü�ÞS|�îLìsÞ
ðLò	ß�ýz�HðLï/Û¾õ	îL÷O;JÜ
ÛFø�ìñÛ;ï0ïñðLïíÞnß0÷ Þnß^îLò�Û'rLÛ�ò�ìíþ ùHîLß0Û�üCü	ðL÷Cî*Þnò�ù�Û;ë�îLâ	ßñÛ�Þnì^ë;Û�ò�ìñÛ;ï0ß3îLïñðLâ	òHü4Û'ryÛ;òJì0ß
ß0âHë·ú�îLß/ù�ðy÷4ùöÞnò	óyß�îLòHü�qyÞ
ü	ò	î�;�;JÞnò	óyß;ýÍ��ðL÷�ùJÞnòHóLß�îyò	ü�qyÞnüHò	î�;	;öÞnò	óyßvîyï0Û3ðFôÀìñÛ;òMÛ¾õ	;	ï0Û�ß0ß0Û�ü�<3Þnìñú�rLÛ�ï0ù	ß�UÀÛ*ý óHý
ø
¥/í�¯�©Jí�¨�±�µ ø ¥�¨¢î"®�¬ ¯ ±�¨�±�µ ø ¥/ï�ª ±	´�« ®�®�¨�±�µ VCîyò	ü|ryÛ;ï0ù ò	ðL÷�Þ
ò	îFÜDÞS|;îyìsÞ
ðLò	ß�U ÛFýKó	ý
ø ¥/í�¯	©ëí�ªð´�ñ�²òµ ø ¥�« í�±	ó�¦�³Pª ¯�´�²òµ V¾ý
@ ú	Û�ðyù�E¾Û;ë;ìñßMÞnò�ryðFÜ.ryÛ;ü�Þ
òÏïñÛ¾ÜnÛ'rFîyòJì�Û�rLÛ;òJì0ßMîyï0Û�ü	Û¢B�ò	Û;ü�ùJû#ìñú	Û¾Þ
ï�ï0ð*ÜnÛ;ß�ý @ ú	îyì�Þ
ß;ø�ïñÛ¾ÜnÛ'rFîyòJì�ðyù�E¾Û;ë;ìñßMðFôÀìñÛ;ò
îLë�Ê�âöÞnï0Û�ì0úHÛ¾Þnïfß0Û;÷Cîyò�ìíÞnë;ßMìñú	ï0ðyâ	óLú�ï0ð*ÜnÛ�ïñÛ¾ÜnîyìsÞ
ðLò	ßñúJÞS;	ß�ýæ�HðLï3Û¾õ	îL÷O;öÜnÛFøoî=ryÞnë;ìíÞn÷ Þ
ß�ü	Û/B�ò	Û;ü�îO;�Û;ï0ßñðLò�<�úHð
;JÜ
îFû�ß�îCß(;�Û�ë¾ÞCB�ëCïñðFÜ
ÛMÞnò�îCì0Û�ï0ï0ðyïsÞ
ß0ìMÛ'rLÛ�ò�ì�ýG:sì3Þ
ß�Þn÷O;�ðLßñßsÞ
ùJÜnÛCìñð�Þnü	Û;òJìíÞ�ôÀû�îO;�Û;ï0ßñðLò�îyß�î=rLÞ
ë;ìsÞ
÷ ß0ð*ÜnÛ¾Ü
û#ùJû
ì0úHÛ¾Þnïfò	îL÷CÛfðLï3ï0Û¾ôÀÛ�ï0Û;òJìJU ÞÀýKÛFý
ø ¥Pô¾³�« ´�¬ ¨�¶�õ�ª·´�ñ	§�« ©öµ ðLï ¥�³/§�¨
©F« ´�µ VÝý @ ú	ÛMë;ðLòJì0ÛÝõöì�ë�ðL÷O;JÜ
Û;ì0Û¾Ü
û�ü	Û;ì0Û�ï0÷�ÞnòHÛ;ß
ì0úHÛ�ï0ðFÜ
Û�ðFôoì0ú	ÛT;�Û;ïñß0ðLòiÔLôÀðyï^Û¾õ	îL÷O;JÜ
ÛFø ¥ò³/§�¨=©F« ´¡÷3«�²�ï�ª ±	´�« ®�®�¨�±�µ Þn÷O;JÜDÞnÛ;ß�ìñú	îLì ¥ò³/§�¨=©F« ´�µ Þ
ß�îjryÞnë;ìíÞn÷7ù	âHì
¥�³/§�¨O©F« ´�ï�ª ±	´�« ®�®�¨�±I³/§�¨J¦�§�ª ¬ ±�µ Þ
÷O;JÜ�Þ
Û;ß�ì0úHîLì ¥ò³/§�¨O©¡« ´�µ Þ
ßMî�;�Û;ïP;�Û;ì0ïñîLìñðLï;ý�ÿyÞ
÷�Þ�ÜnîyïsÜ
ûLøoÞ
ìfÞnßfÞn÷O;�ðLßñßsÞnùöÜnÛ
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ì0ðÑÞnü	Û;òJìíÞ�ôÀû¢î�ë�ðL÷O;	îyò�û�îLß�îJE¾ð*ÞnòJì�rLÛ�ò�ìñâ	ï0Û�;	îLïñì0ò	Û�ï4÷CÛ;ïñÛ¾Ünû¢ùJû�Þnìñß4ò	îy÷CÛFý @ ú	ÛCß0â	ïñï0ðyâ	ò	üJÞ
ò	óÏë�ðLòJì0Û¾õ	ì
ü	Û;ìñÛ;ï0÷�Þ
ò	Û;ß=<�ú	Û;ìñú	Û;ïfðLï�ò	ðyì�ì0ú	Û�ë�ðL÷O;	îyò�û�Þ
ß�î
;	îLïñì0ò	Û�ï�Þnò�îFE¾ð*ÞnòJì%rLÛ�ò�ìñâ	ï0Û*ýSù

~GryÛ;òJìsþsù	îLßñÛ;ü�ü	ðy÷CîFÞ
ò	ßCìsû ;JÞnë;î*Ü�Ü
û�ü	ð¢ò	ðyìCú	îmrLÛ�B	õ	Û;ü�rLðJë;îyù	âJÜ
îLïsÞ
Û;ß;ý u�Û¾Ü
Û'rFîLòJìCë;ðyò	ë;Û�;	ìñß�îLï0ÛÑôÀï0Û¾þ
ÊJâ	Û;òJìsÜ
ûCÛ¾õ	;	ï0Û�ß0ß0Û�ü�<3ÞnìñúCÞnüöÞnðLßñûJò	ë;ï0îyìsÞ
ëJ;	ú	ïñîLß0Û�ß;øJôÀðyï�Û¾õ	îL÷O;JÜ
Û�ìñú	Û�ßñÛ;òJì0Û;ò	ë�Û ¥�³/§�¨Fñ	ó�¨�°,°úª ¬ ¬ «�²ë®�ó�³}« ´R¨�´�±
³�¯
³/§�¨T¬ ª ¸�¨¡¯�¸7³/§�¨F©¡«�¶�¯ °Dµ üHÛ;ß0ë;ïíÞnù�Û;ß3î�÷�â	ïñü	Û;ï;ý�~GryÛ;òJì0ß^ë;îLò�îFÜ
ß0ðMù�ÛÍÛ¾õ	;	ïñÛ;ß0ßñÛ;üÎßñðFÜ
Û¾Ünû�ùJû�ë�ðLòJì0Û¾õ	ì�ïñîLìñú	Û;ï^ì0ú	îyò
ÞnòHüJÞ.ryÞnüHâ	îFÜ}<3ðLï0üHßÍðyïT;	ú	ï0îyß0Û;ß�ýz�HðLï3Û¾õ	îL÷O;JÜ
ÛFø�ìñú	ÛMß0Û;òJìñÛ;ò	ë;Û ¥�³/§�¨�í�ó�ª ¬ ± ªD´�ñ�²�ó�û*¨�°Q¨�±�±�« ©F«�ñ�¨=«�²T«O°Q¨�²�ó�¬ ³¡¯�¸
«
í�¯	©JíJ®�¬ « ´�³�¨�±�í�¶¡³/§�¨Jü8ý�þ ÿ$µ ü	Û�ß0ë;ïíÞnù�Û;ß�îMù�ðL÷�ùJÞnò	óHý3��Ünìñú	ðLâ	óyúÎìñú	ÛT<Íðyï0ü	ß ¥/í�¯	©Jí�µ îLòHü ¥/®�¬ « ´�³�¨�±�µ îLïñÛ
ÞnòHüJÞnë;îyìsÞ�rLÛ�ðFô	î�ù�ðL÷�ùJÞnòHó	øFì0ú	Û�ôÀîyë;ìoì0ú	îyì�ìñú	Û�ù	âJÞDÜnüJÞ
ò	ó=<Íîyß�ü	îy÷CîLóyÛ;üfÞnß^Û;ß0ßñÛ;òJìsÞ
îFÜ�ìñð�ï0Û;ë;ðyóLòJÞQ|;Û�ì0úHÛÍÛ'ryÛ;òJì�îyß
îLò�îLë;ìñâ	îFÜoù�ðL÷�ùJÞnò	óéÞnòHß0ì0Û�îLü�ðFô�îyòÎîLìñì0Û;÷O;Hì0Û;ü�ù�ðy÷4ùJÞ
ò	ó	ýÍÿ�Þn÷�Þ�Ü
îLïíÜnûyø�ì0úHÛ�ôÀð*Ü�Ünð�<3Þ
ò	ó�ß0Û;òJì0Û�ò	ë;Û�ü	Û�ß0ë;ïíÞnù�Û;ßMî
E¾ð*ÞnòJìnryÛ;òJì0â	ïñÛ�> ¥��GýL÷Gª ¬ ¬�í�¨�ñ ª·´J®�°Q¯ ±	ó�¦�ª·´�ñ�«=´�¨�÷M²P¨�±�« ´z÷ö§�ª ¦�§Rª ²3³/§�¨T°Q¨�²�ó�¬ ³Ü¯�¸	«T¦�¯ ¬ ¬ « í�¯ °S«�³Pª ¯	´=÷Gª ³/§��*¯�¶�¯�³�«�µ ý
@ úJÞ
ß�ß0Û�ò�ìñÛ;ò	ë;ÛCüHÛ;ß0ë;ïíÞnù�Û;ß�îFE¾ð*ÞnòJìpryÛ;òJì0â	ïñÛ�ù�Û;ë;îLâHß0ÛéÞnì�÷CÛ�ò�ìíÞnðyò	ß�ì�<3ðCë;ðL÷O;HîLòJÞ
Û;ß�ìñú	îLìfîLï0Ûéë;ðFÜDÜnîLù�ðLïñîLìíÞnò	ó
ì0ðyóLÛ;ìñú	Û;ï�ìñð�;	ï0ðJü	â	ë�ÛÎî�ò	Û�<a;	ï0ðJü	â	ë�ì;ý���Ünì0úHðLâ	óyú ¥�¦�¯ ¬ ¬ « í�¯ °S«�³Pª ¯	´�÷Gª ³/§��*¯�¶�¯�³�«�µ Þnß�î�óLðJðJü�Þnò	üJÞ
ë;îLìñðLï�ðFô
îOE¾ðFÞ
ò�ì=ryÛ;òJì0â	ïñÛFø�ì0ú	ÛÑôÀîLë;ì�ì0úHîLìCì0úHÛ#ì�<3ð�ë;ðL÷O;	îyòJÞnÛ�ßÎîLïñÛ�;	ï0ðJü	â	ëÝÞnò	ó îH;	ïñðJü	â	ë;ìaÞnßCî�ë;ï0â	ëÝÞnîFÜJ;JÞ
Û;ë;Û�ðFô
ÞnòöôÀðLïñ÷CîLìsÞ
ðLò�ì0úHîLì3üJÞnßñìsÞnòHóLâJÞ
ß0ú	Û;ßéì0ú	Û�Û�rLÛ;òJì3ôÀïñðL÷7ðyì0ú	Û;ï�ìsû ;�Û;ß�ðFô^ë;ðFÜDÜnîyù�ðyï0îLìíÞnðyò	ß;ý�~GryÛ;òJìsþsù	îLßñÛ;ü�ü	ðy÷CîFÞnòHß
÷CîFûCîFÜ
ß0ð�ú	îmrLÛMß0ìñï0ðyò	ó=qLÛ;û <3ðLïñü	ß�îyò	ü�;	ú	ï0îyß0Û;ßMù	âHì;ø	Þ
ò�óLÛ;ò	Û�ï0îFÜ øoì0ú	Û;û�ú	îmryÛMü	ûJò	îL÷�Þ
ë�rLðJë;îyù	âJÜnîyïsÞ
Û;ßMì0ú	îyì
îLïñÛMð�;�Û;òJþsÛ;ò	ü	Û;ü�Þnò�ìñú	Û;ðLïñûÎîyò	ü�Þnò�;	ïñîLë;ìíÞnë;Û*ý

��������� ���8�*���*�������*���	�������
	Ü�
@ ú	Û�Û¾ÅoÛ;ë;ìíÞ.rLÛ�ò	Û;ß¾ßCðFôÍî�ì0Û¾õ	ì=;	ïñð�ë�Û;ß0ßíÞnò	ó�ß0ûJß0ìñÛ;÷�ü	Û�;�Û;ò	ü	ßéë;ï0â	ëÝÞnîFÜDÜnû¢ðyòÏìñú	Û4üHÛ/B�òJÞ
ìsÞnðyò¢ðFôÍìñú	ÛCì0îyß[q

îLß=<3Û¾Ü�Ü�îLßMìñú	ÛCü	ðL÷Cî*ÞnòoýO�	ðyïMÛ¾õ	îL÷O;JÜ
ÛFøvìñú	Û;ïñÛCîLï0ÛC÷CîyòJû�;�ðLßñßsÞ
ùJÜnÛ�ë;ïsÞ
ì0Û;ïíÞnî�ôÀðyï�ëÝÜnîLßñßsÞDôÀûyÞnò	ó�ì0Û¾õ	ìñßMÞnò�ì0ú	Û
E¾ð*ÞnòJìpryÛ;òJì0â	ïñÛ;ß�ü	ðy÷CîFÞnòiø,îaôÀÛ�< ð*ôG<�úJÞnë¾ú�îLïñÛMÜ�Þ
ß0ì0Û�üPù�Û¾Ünð�<MýJ�&ì0Û¾õ	ìM÷�Þnóyú�ìfù�Û�ë;ðyò	ßsÞ
ü	Û;ï0Û�üPï0ÛÝÜnÛ'rFîyò�ìfÞDô�Þnì
ë;ðyò�ìñîFÞ
ò	ß�>

? îLòJûCï0Û¾ô Û;ï0Û;òHë;ÛCì0ðTE¾ðFÞ
òJì%rLÛ;òJì0âHï0Û;ß�Þnò�óyÛ;ò	Û;ïñîFÜÀý
? î4ïñÛ¾ôÀÛ;ïñÛ;ò	ë;ÛCìñð4îCß(;�Û;ëÝÞCB�ëTE¾ðFÞ
òJì%rLÛ;òJì0âHï0Û�ù�Û;ì�<3Û;Û;ò�ò	îy÷CÛ;ü�;	îLïñì0ò	Û�ï0ß;ý
? îCï0Û¾ôÀÛ�ï0Û;ò	ë�Û4ìñðCîCßP;�Û;ë¾ÞCB�ëFE¾ðFÞ
ò�ì%ryÛ;òJì0â	ïñÛ�ù�Û;ì�<ÍÛ�Û;ò�ò	îy÷CÛ;ü�;	îLïñì0ò	Û;ïñß;øoðLòHÛ�ðFôÜ<�úJÞnë¾ú�Þ
ß��Fî�;	îLòHÛ;ß0ÛFøoìñð
;	ï0ðJü	â	ë�Û�îLâ	ìñðL÷CðyùJÞ�Ü
Û;ß;ý

? î�ï0Û¾ôÀÛ�ï0Û;ò	ë�Û�ì0ð�î�ßP;�Û;ë¾ÞDB�ëÉE¾ð*ÞnòJìnryÛ;òJì0â	ïñÛ�ù�Û�ì�<ÍÛ;Û�ò4ì�<3ð�ò	îL÷CÛ�üJ;	îLïñì0ò	Û�ï0ß;øyðLò	Û
�*î�;	îyò	Û;ßñÛ�ë;ðL÷O;HîLòJû�îyò	ü
ðLò	Û=��÷CÛ�ïsÞnë�îLò�ë;ðy÷O;	îLòJûyø"<3Þ
ì0úJÞ
ò�ì0úHÛMÜnîyß0ì�R�÷CðLòJìñú	ß;ø	ìñðO;	ï0ðJü	â	ë�Û�ß0â	ù�ë;ðy÷O;	îLë;ìfë;îLïñß�ðLï�÷�Þ
òJÞ.rFîyò	ß;ø
ôÀðLï�<�úJÞnë¾ú�ìñú	Û�ìñðLì0î*Ü�ë;î�;öÞnì0î*Ü�ÞQ|;îLìíÞnðLò�Û¾õ	ë;Û;Û�ü	ß�Ë��é÷�Þ�Ü�ÜDÞnðyòÏü	ð*Ü�Ü
îLï0ß�ý
�7ìñîLß\q�ü	Û/B�òöÞnìsÞ
ðLò ë;îLò¢ù�ÛCîLïñùJÞnìñï0îLïíÞ�Ü
û¢ßsÞn÷O;öÜnÛÎðyïMë;ðL÷O;JÜ
Û¾õoý @ úHÛO;	ï0ð�;�Û;ïñìsÞ
Û;ßCðFôÍìñú	ÛCì0îyß[q�÷4âHß0ìMù�Û

ë;ðyò	ßsÞ
ü	Û;ï0Û�ü�Þ
ò�ðLïñü	Û;ï�ì0ðCüHÛ;ì0Û;ïñ÷�Þnò	Û
<�úJÞ
ë·ú�ì0Û;ë¾ú	òJÞ
ÊJâ	Û�Þ
ß�÷Cðyß0ì3î�;	;	ïñð�;	ïíÞnîyì0ÛFý���Û;ïñûÎóyÛ;ò	Û;ïñîFÜ�Ü
ûLø�ì0ú	ÛéóLðLî*Ü�ðFô
ÞnòöôÀðLïñ÷CîLìsÞ
ðLò�Û¾õ	ì0ïñîLë;ìíÞnðLò îLò	ü�ì0Û¾õ	ì�ë¾Ü
îLßñßsÞCB�ë;îLìíÞnðLò|ßñû�ßñì0Û;÷CßQÞnß�ìñðÎÞ
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÷4únñIù4ñIú�ø¡<
÷6ò
öIÿ6ú)ò"ô
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ø��dü'ñIò��)ÿ�õ
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��ô ú��6ò
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Å<ê�`b´1Å�. ! ®|¯�©�©¶¼<±m³�µ0¸%½�­|³0Âm¯�§0½%¯�²�¸2¸
¾Ö]D`7.YZ^`Mê�è !0õ ®|¸�§0µ0¸%À*¬<§2¬^º0À�³�¸^X�®9±m³0°2¼^¯�§2©
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_-V�é-´�`<_\Å�. ��� ¯%®3¬<µ#³�µ0²�º0½�­|³�½m¼^Ä2®9¸m¼
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.¿º�_dÅ>,<`7º<ê "�� .ë¸�­�©�¸%§�³�É	²�¯%§0®9±m³�°0²�¸mÁ%¬<§	®9±
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ê?Å^,7]�ëdÅ�. Ð"ë�é(»(º^]�ëd_�é 2>" ®|¸�¯m¼4³�­¶¬h¼<Á%±9²9³�´�¯�©�±9²
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ë�é(»IédÅ�ëd_(V õ�2 ­�©�º0µ	Ä�³0À�±9©�«0¸2µ0­9³�©�±9­�©�­
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Y�Z C�B+PM[ YL\H] [ Y�^ <_G�[ Y A�B+[
`ba&c"ced f�g�h i&jlk�m+n h�o `pa&c"cqd o+r�h s�t!d&u�t o�v�h
w�mbk�xzy�{pm f�g�v y�| }�f s~t!d&u�t o��Lo ����|���xp��������m+n ���
�&�&{bm�mb��mbk�x ��} |��bx }�v ����{���m�x }�r ������m+n }�v
s�t!d&u~t �&r s�t!d&u�t ��� n�mb����k?n r�� `ba&c"cqd �&r
xp������� ��g |�mb{~�bmbkLx ��� |�����k?� r�o ����i��zm+n r�v
�bi&�V|?��{pm+n ��o �R��n�m ��� ��������� ��� ����i��zm f��
y�| r�} ��m+n ��v {pm+�2|?i�k?�2������m ��v m+��xz���R�&x�m+n f�f
n�m+��� �&r ��m+��{ ��v �2|?i&��m+�2����k f�h |��!��kLx o�h
w�mbk�xzy�{pm+� f�} `ba&c"cqd f�} ��������m+n f�} ��m+��{ o�}
xz��m+� f�� �!i&jlk�m+n f�f ������� f�} w&����y�m+n o�}
�bi&�V|?��k�� f&r �2y�|�|�����m+n f�f ��mbk f�r |�{biLn�y?�bxz��i&k o��
��k?n f&r i&|�mb{~�&x�m+n o�h j���� f�v ��i�i&� o��
k�m���i�x����&xz��i�k?� f&r ��m+��n�m+n o�h �bi&kLx�{~���bx f�v ��k?n o�f
�bi&k�xz{~���bx f�f ��mb��n o�} ����������i&k o&h |�{biLn�y?�bm+n o�o
� i&��k�xz��� f�f |�{pi&w���n�m+n o�� �����bi&y�k�x o&h jli&{���mb{~� o�o
����i�k�� f�o ��k?n o�� � ��|?��k o&h ��k?�������zx o�o
�&�&{bm�m+n f�o n�m�w�mb��i&|?m+n o+r w�mbkLx�y�{pm o&h ����i��2��k�� o�v
��k?�����L�zx f�o {�y�k o+r ��i�i�����k�� o&� i���������� o�v
{pmb����xz��i&k?� o�h y?�zm+n o+r ����������k�� o&� ��y�����x h
k�m���i�x����&xz��k�� o�� ��|�|�{bi�w&��� o�� �����bi&y�k�xp� o&� ��i�i&����k�� h

� Ë�«0±È¬<©�¯m¼É¬<®3¬�09±9µÎ´�¸�²�µ	­�²�±9°0²�±9­�±|§�©�­�°�±9®Ñ¬<¯m¼8©�¸�Â�±|§0­�Æ�¸%²v°	º0§0®9©�º0¯�©¶¬<¸�§c&�»d,%Å��(,�¬<­�¯d­�°�±|®3¬<¯Í¼,©�¸�Â%±9§ª©�«0¯%©
µ0±9§	¸�©�±|­z©�«0±'·�±9½Í¬<§0§�¬<§0½Ï¸ÍÆ8¯�­�±|§�©�±9§0®9±ÍÃ Ðü«0±9§Ï²�±9­�¸Í¼<Á%¬<§0½ü¯�©�©�¯�®3«0À�±9§2©�­9³H¸�§2¼^Äp§	¸�º0§0­È¯�§0µüÁ�±9²�·0­�¯�²�±
®9¸%§0­¨¬^µ0±9²�±|µz¯%­�°�¸�­�­¶¬<·2¼^±H¯�©�©�¯�®3«0À�±9§2©�°�¸Í¬<§2©�­ë­�¸8«2¬^½�«È®9¸m¼É¼<¸2®9¯�©¶¬<¸%§�Æ�²�±9Å2º0±9§0®3¬^±9­W¸ÍÆf¸%©�«0±|²�´�¸�²�µ0­�¯�§	µ�­�°�±9®3¬<¯Í¼
©�¸%Â�±9§	­�µ0¸�§0¸�©�¯�/f±|®9©W©�«0±H¯m¼<½%¸�²¶¬<©�«	À�Ã
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Y�Z C�B+PM[ Y�\�] [ Y�^ <_G�[ Y A�B+[
`ba&c"cqd f&r�r s�t!d&u~t g�o s�t!d&u�t o�f�v s~t!d�u~t ���
s�t!d&u�t ��o n�m�w�mb��i�|?m+n r�} `ba&c"cqd o�v�h |�{����bm+n ���
�bi���|?��{bm+n r�v y?�zm+n ��� y?��m+n g&h `pa�c¤cqd ��g
���&{pm�mb�
mbkLx ��h `ba&c"ced f�� �R��k?�&��mb{ �Lg �����
m+n ��f
�bi���|?�&x�������m �&r |�{pi�n�y?�bm+n f�� k�m�m+n �Lo {pm+�zm+��{��z��mb{~� f�}
����i&k�� ��� �R��n�m f�� n�m+�¥���&k�m+n r�r ����k?�&��mb{ f��
jli&{�����k�� ��v ��m+n o&� �R��{���m�x r�r ����{���m�xz��k�� f�o
jli&{�� f�} {pmb|�i&{px o&� x�m+�z��k�i&��i���� ��h ��i�i&����k�� f�v
y�| f�f ����¦�y���{pm+n o�r ���L�zx�mb� f�h ��i�i&� o�g
n�m�w����bm+� o�� §!i&{��
m+n o&� |�{biL�bm+��� f�� ��k?�zxp������m+n o+r
y?��m+n o�g |�{pi&w���n�m+n o&� �V��������i&k fLg xp��{p��m�x�m+n o��
m+¦�y���|�|�m+n o�g ��k?n o&v u2¨Ld�u�©�ª f�� ��k?�������zx o�o
n�m+��� o�} n�{���w�mbk h ��|�|��������&xz��i&k?� f�r �z���zx�mb� o�o
�bi�k � y�k?�bxz��i&k o�� ��y�����x h n�mb�R��k?n f�� �bmbkLx�mb{ o�v
y?��m o�� ��������m�w�m+n h ��w&������������m f�� i&|?mb{��&x�m o�v
�����zi������&x�m+n o+r §!i&����i&jlm+n h i�{~n�mb{~� f�f |�{pi�n�y?�bxp� h
�R��n�m o+r ����y?�zm+n h m+¦�y���|��
mbkLx f�f ��� h
���L�zx�mb� o�� |�{pi�n�y?�bxz��i&k h ��i�i&����k�� fLo i&|?mb{��&xz��k�� h
������|?� o�� n�i&�V��k?�&x�m+n h �����bi&y�kLx o&� {�y�k�k���k�� h
§«����{��!���&x�m+n o�f ����|?������x¥� � ¬ ¨�d&u�©�ª o�g ��k?n h
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