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v��^�`g^~24l e @?`m< 
O2 0�@�2q0 \ ^�`g^�l \ 2q0 \ ��^�>�lL^<��� e 0�h�� ��^�35h [ < f t'> \ 2q0�@Nh'^�k�2 [ ^�l ��<?` e 
y25h'^ ` e 0�@%^�<�� e t't�342 �
[�e�\ 25<?0�l). �Pl�h'2 f ^�0�lx24<�0�lNh'^ [ `g^ e lx^#� \ ��^ >�lL^G<��1k%<%2 [ ^ e l e 0 2q0't'> \Nf ^�h'2 e ]'^ [ < f ^�l f <?`g^ e�\L\ ` e�[�\ 25k%^%.
� \gn t�2 [�e 3 e t't�352 [�e�\ 25<?0 ]'^�2q0�@ l \ >�h'25^�h 25l� *=<%2 [ ^��O< \ ^�l���
 ��2 [ � e 3435<�
ylUl-��<?` \ lut_<?��^�0 h'< [ > f ^�0 \ l \ <N]_^
l \ <�`g^�h e 0�h�lu>']�lL^��'>�^�0 \ 3 n `g^ \ `m24^�k,^�hN] n[�e�\ ^�@%<�` n <�` [ <�0 \ ^�0 \ .

iOlL2q0�@ e >�h'25< \ < ^�0 \ ^�` e 0�h `m^ \ `g25^�k%^Nh e�\ue e 3534<�
yll f�e 3435^�`/� e 0�h�� ��^�35h h'^�k?2 [ ^�l \ < ]'^Gh'^�lL25@?0�^�h ��� <?`
^�� e%f t�35^ 8 \ 2 � ^�3 f~e 0�� l�*=<%2 [ ^��O< \ ^�l��.��� � e 0�h \ ��^ `g^ [ ^�0 \ 3 n 3 e >'0 [ ��^�h t'`g<�h�> [�\ *=<%2 [ ^ Z `g@ e 0�2���^�` � *=<%2 [ ^
|�<�
J^�`g^�h v�^ [ �'0�<%35<%@ n�� 0 \ ^�`L0 e�\ 25<?0 e 3 � 0 [ .��Ea�b%b - ��. � 0 \ ��^N^�� \ `g^ f ^ [�e lx^#� \ ��^Nt � n lL2 [�e 3E2q0 \ ^�` � e�[ ^ f�e)n
]'^ 0�^�@%3524@,2 ]�35^#��`g^��'>�2 `m2 0�@�<?0�3 n e lut_^ e ��^�` e 0�h f 2 [ `g<�t ��<?0�^ �.�!�o. v���^ e >�h'24< f ^�h'2 > f [�e 0 e 35lL< � e k%^
e h'k e 0 \ e @%^�l=<�k%^�`1� e 0�h 
P`m2 \x\ ^�0�<�` \on t'^�h`g^ [ <?`gh'l 2 0 [�e t \ >'`m2 0�@U2q0 ��<?` f�e�\ 25<?0". � \ [�e 0�]_^ e � e l \ ^�` f ^ e 0�l=<��
[�e t \ >'`m^#� e 0�h f <?`g^U^���t'`m^�lLlL25k%^%. � <�
J^�k%^�`(�_2 \ 25l [ <?`L`g^�l t'<?0�h'2q0�@%3 n f <?`g^jh'2#" [ >�3 \U\ <s`g^�k�25^(
92 0 � <?` f~e�\ 25<?0
2q0 e >�h'25<&��` e�\ ��^�` \ � e 0Nk�25lu> e 3 � <?` f .�8't'^�^ [ � 25ljlx34<�
 \ < e�[�[ ^�lLl�� e 0�h [�e 0'0�< \ ]'^�l [�e 0'0�^�h ^ e lL253 n ��2q0 \ ��^

 e)nN\ � e�\ k?25lu> e 3 [ >�^�l e `g^�>�lL^�h \ <Nlx^ e ` [ � t e @%^�lU<�� \ ^�� \ � <?` e lut'^ [ 2 ��[ 2 \ ^ f .�v < `g^ \ `m24^�k,^sh'< [ > f ^�0 \ l
] e lL^�h <?0 \ ��^�2 ` e >�h'25< [ <?0 \ ^�0 \ � 
J<?`gh�� lut_< \L\ 2q0�@ [�e 0 ]_^s>�lL^�h�.NiE0�352 ��^ e�[ <?0 \ 2q0?>�<�>�ljlut_^�^ [ �(`g^ [ <,@?0�25lL^�`

 ��2 [ � e�\x\ ^ f t \ l \ < f�e�\L[ � ^�k%^�` n 
J<?`gh � e 
J<?`gh�� l t'< \L\ ^�`�24lJ<?0�3 n 2q0 \ ^�`m^�l \ ^�h2 0~h'^ \ ^�` f 2 0�2q0�@ \ ��^ t'`g^�lx^�0 [ ^
e 0�h t'<,lL2 \ 25<?0 <��7lut_^ [ 2 ��[ lut_^�^ [ �RlL^�@ f ^�0 \ l � ��^ n 
 <�`gh'l-��
y2 \ ��2q0 ^ e�[ � `g^ [ <?`mh�.jv��^�lut'^ [ 2 � ^�h lL^�@ f ^�0 \ 24l
\gn t�2 [�e 353 n(e 
J<?`gh <�`jt �'` e lx^#� � <?`E^�� e%f t�35^�� � 0�h p i�+ Z 8'| p7p d� | + Z1dOp7p r � � 'U8$�&�w]'> \ 2q0 @%^�0�^�` e 3
f�e)nse 35lL<�]'^ e 0�<?0 � 352 0�@�>�24l \ 2 [ lL<?>'0�h�.

� <?`gh�� lut_< \L\ 2q0�@ l n l \ ^ f l ] e lL^�h <?0 � 25h'h'^�0�/ e `L��<�k / <�h'^�35l�� � / / l-� e `g^ [ <?0�lx24h'^�`m^�h 2q0 \ ��25l�`g^��
t'<�` \ . v��^�lx^�� e k%^(t'`g<�k%^�h f <�`g^ lu> [�[ ^�lLl ��>�3 e�\ f <?h'^�35352q0�@ e `L]�2 \ ` e ` n lut_^�^ [ � \ � e 0 \ ^ f t�3 e�\ ^(] e lL^�h
l n l \ ^ f l%�.4!� �&��b��g.�!�<?` ^ e�[ ����^ n 
 <�`gh � e 0 � / / 25l \ ` e 2q0�^�h >�lL2q0�@ l \ue�\ 25l \ 2 [�e 3y^�l \ 2 f�e�\ 24<�0 \ ^ [ �'0�2'��>�^�l�.
�O<?0 �o��^ n 
 <�`ghsl t'^�^ [ �24l f <�h'^�3535^�h ] n <?0�^E<?` f <?`g^ � / / l�. � <?`mh�� lut'< \x\ 2q0�@C25lPt_^�`�� <?` f ^�h�] n `L>'0'0�2q0�@ e
[ <?0 \ 2q0?>�<�>�lwlut_^�^ [ ��`g^ [ <,@?0�25lL^�` 
y2 \ � \ ��^ ��^ n 
J<?`gh e 0�hC0�<?0 �o��^ n 
J<?`gh f <?h'^�35l�� e 0�h \ ��^ `g^ [ <%@�0�24lx^�`�<?> \ t'> \ l
\ ��^�lx^���>�^�0 [ ^�<�� � / / l 
���2 [ � ]'^�l \�f <�h'^�35l \ ��^s>'0'�?0�<�
P0 lut_^�^ [ � h e�\ue .|7> \ue�\ 25k%^s��^ n 
J<?`gh ��2 \ l e `g^
` e 0'��^�h e�[�[ <?`gh'2q0�@ \ < \ ��^�2q`1l [ <?`g^ � h'^ � 0�^�h 2q0 lL^ [�\ 24<�0 { ��. � � \ ��^���^ n 
J<?`ghG24l�t'`g^�lL^�0 \je�\E\ � e�\ 35< [�e�\ 25<?02�
\ ��25l�25l [�e 3535^�h eG\ `L>�^ ��2 \ �=< \ ��^�` 
y25lL^2 \ 25l e � e 35lL^ e 3 e ` f . |�^�`���<�` f�e 0 [ ^25l f ^ e lu>'`m^�h 2q0 \ ^�` f lC<%� \ ��^
0�> f ]_^�`y<%� \ `L>�^	��2 \ l e�[ ��24^�k,^�h�� <?` e @%25k%^�0 � e 35lL^ e 3 e ` f ` e�\ ^%.

v 
 < [ 3 e lxlL^�lJ<��w`g^ [ <%@?0�2 \ 25<?0~l n l \ ^ f l�� e k,^P]'^�^�0 [ <?0�lL25h'^�`g^�h ��] e lL^�hs<�0 � 2��1
 ��<,34^���
J<?`mh � e 0�h � 252��7l >'] �

J<?`ghj��^ n 
J<?`gh f <�h'^�34l). v���^�lL^ e `m^7t'`g^�lL^�0 \ ^�hj2q01lx^ [�\ 25<?0 { .�v��^�
J<?`x�� e l=]'^�^�0j] e lL^�hj<?0 \ ��^ e lLl > f t \ 25<?0
\ � e�\=\ ��^ [ 3 e lxl7<���h'^�k�2 [ ^E2 \ 25l e 2 f ^�h e�\ 25l1� <?`=t'^�`mlL<?0 e 3�>�lL^%. � ^�0 [ ^#� e lut'^ e ��^�`�� h'^�t'^�0�h'^�0 \ 
 <�`gh�� lut'< \L\ 2q0�@
e t't'`g< e�[ �/� e ly]'^�^�0 \ e ��^�02��
 ��2 [ � e lLlu> f ^�l \ � e�\J\ ��^�
J<?`gh�� lut_< \L\ 2q0�@ � / / l e `g^Eh'^�`g25k%^�h/��`m< f \ ��^Pl e%f ^
lut_^ e ��^�` e l \ ��^h e�\ue ]_^�2 0�@ lL^ e ` [ ��^�h�.�v��25l 
O24353y0�< \�e 3 
 e)n l	��<%35h e l \ ��^�l t'^ e ��^�` f�e)n `g^ [ <?`gh t ��<�0�^
[�e 3535l�� [ <?0,k%^�`gl e�\ 24<�02� e 0�h < \ ��^�` \ ` e 0�l e�[�\ 24<�0�l 
 ��2 [ � k�25<%3 e�\ ^ \ ��24l e lLlu> f t \ 25<?0".�v��^�h e�\ e ] e lL^�>�lL^�h�� <?`
\ ` e 2 0�2q0�@ \ ��^ � / / l e 0�h \ ^�l \ 2q0�@ \ ��^ 
J<?`gh�� lut_< \L\ 2q0�@l n l \ ^ f 25l1h'^�l [ `g2q]'^�h 2q0 lL^ [�\ 25<?0"-'.jv���^ ��^ n 
J<?`gh
e 0�h � 3535^�` f <?h'^�35l�� e 0�h \ ��^jt_^�`���<�` f�e 0 [ ^ f ^ e lu>'`g^j>�lL^�h � e `g^1h'^ � 0�^�hN2q0�lx^ [�\ 25<?0�lyc e 0�h 4�`g^�l t'^ [�\ 25k%^�3 n .
+J^�lu>�3 \ l <�� \ ��^�
J<?`gh�� lut_< \L\ 2q0�@ \ ^�l \ l7t'^�`�� <?` f ^�h e `g^J@%25k%^�0�2q0�lL^ [�\ 24<�0 ' . !�> \ >'`m^ 
J<?`x� e `g^ e l e `m^Pt'`g<?t_<%lL^�h
2q0�lL^ [�\ 24<�0('.
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v��^�] e lL^�352q0�^ `g^ [ <,@?0�2 \ 25<?0Gl n l \ ^ f 
 e l1]'>�243 \ >�lL2q0�@ \ ��^ � vy- *=^�`mlL25<?0 a%..4 \ <?<,3 �,2 \ � a%a��o.Pv��25l1l n l \ ^ f 24l
e lut'^ e ��^�` h'^�t'^�0�h'^�0 \ ��0�>�353 � @?` e%f�f~e `(� \ 2 f ^1l n 0 [ �'`m<?0�<?>�l�*P2 \ ^�`x]�2�]_^ e%f lL^ e ` [ �~h'^ [ <�h'^�` [ <?0�lL25l \ 2q0�@�<%� e
t e ` e 3435^�3�0�^ \ 
J<?`L�U<��w��^ n 
 <�`gh'l e 0�h � 3535^�`gl�� 
y2 \ ��lx2435^�0 [ ^U^�0 ��<?` [ ^�h e�\ \ ��^El \ue ` \Je 0�h^�0�hs<���^ e�[ �~lL^�0 \ ^�0 [ ^
� � @?>'`m^ja���. � ��<,34^���
J<?`mh [ <?0 \ 2q0?>�<?>�l h'^�0�lL2 \gnsf 2'� \ >'`g^ ' e >�lLlL2 e 0�h'25l \ `m2 ]'> \ 24<�0 � / / l e `g^y>�lL^�h \ < f <�h'^�3
\ ��^N��^ n 
J<?`gh'l�� \ ` e 2q0�^�h(<?0(��^ n 
J<?`gh lut'^�^ [ �".�!	<%3534<�
y2q0�@�+J<%lL^ e 0�h | e >�3��.4!� e lL^ \ <%�Pc - f <�0�<?t ��<?0�^

{



f <�h'^�35l e `m^j>�lL^�h e lE] e�[ �,@?`g<�>'0�h � 3435^�` f <�h'^�34l � \ ` e 2q0�^�hN<?0�0�<?0 �o��^ n 
J<?`gh�l t'^�^ [ �".

FILLER M

FILLER 1

KEYWORD N

silsil

KEYWORD 1

KEYWORD 2

Filler network

Keyword network

!=25@?>'`g^�a%� zJe lx^�342q0�^�0�>�343 � @?` e%f�f�e ` 
 <�`gh�� lut'< \L\ 2q0�@s0�^ \ 
J<?`L�

+ ^ [ <%@?0�2 \ 25<?0~24lJt'^�`�� <?` f ^�h >�lL2q0�@ \ ��^ \ <?��^�0�t e lLlL2q0�@�t e ` e h'25@ f � 
 ��^�`g^ \ ��^P]'^�l \ t e�\ � \ < e t e ` \ 2 [ >�3 e `
2q0�l \ue 0 [ ^E2q0 \ ��^P0�^ \ 
J<?`L� 24lJh'^�l [ `m2 ]_^�h ] n�e1\ <?��^�0 ��^�35h�2 0 \ � e�\ l \ue�\ ^��qa,+!�o. � ��^�0 e \ <?��^�0 24lyt'`g<�t e @ e�\ ^�h
^�� \ ^�`L0 e 353 n ��`m< f f <�h'^�3���� \ < f <?h'^�3���� \ ��^j35<%@st'`g<�] e ]�25342 \gn <�� \ � e�\y\ <?��^�0~24lE2q0 [ `g^ f ^�0 \ ^�h ] n

� 35<%@��	� �
� ��� � � � ���� �ga��


 ��^�`g^ � 25l e @�` e%f�f�e `7l [�e 35^ � e�[�\ <?`(��� e � �?^�h \ ` e 0�lL2 \ 25<?0�t_^�0 e 3 \gn � e 0�h
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 ��^�`g^!� �
���
� ��"��=25l \ ��^10?> f ]_^�`7<%�wlu> [�[ ^�lLlL<�`gl \ < f <�h'^�3#���L.=8�2q0 [ ^ e 353 f <?h'^�35l�� <%3535< 
 <?0�^ e 0�< \ ��^�`=2q0 \ ��^
] e lL^�352q0�^�l n l \ ^ f � \ ��^�2q`Et'`g<?t e @ e�\ 25<?0/
J^�24@�� \ 2q0�@�25l \ ��^1l e%f ^%.

�El \ ��^���^ n 
J<?`mh 352q��^�352���<?<�h l [ <?`g^�l�<%� \ ^�0 ^�� ��2 ]�2 \ k e `m2 e ]�24352 \gn 2q0 \ 2 f ^#� e lLlL25@?0�2q0�@ `g^�352 e ]�35^Nh'^ [ 25lL25<?0
`g^�@%25<?0�l ��<�`ElL^�t e ` e�\ 2 0�@ \ `L>�^s��^ n 
J<?`gh ��2 \ l � `g< f � e 35lL^ e 3 e ` f lj25ljh'2#" [ >�3 \ . + <%lL^ e 0�h | e >�3&�.4��7l-��<�
J^�h
\ � e�\ lL25@?0�2 ��[�e 0 \ 2 f t'`g<�k%^ f ^�0 \E[�e 0N]_^ e�[ ��25^�k%^�hN2 �%$"2q��^�352���<?<�h�+ e�\ 25<l [ <?`g2q0�@�25l e t't�3524^�h�. � 0 \ ��^�2q`�
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