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Ù�å�çnÖ­×�ØµÞ�Û=Ù�â�àsç�Ö½Ý Þ�í10�2 c�dfe43 [Ah546 0 c�dfe7398 h ï°äHÖ½àµã{Ötà§å�ß�àsân×Uã�ç�Øµø
á­ânÞ�áDÞ�â�ç�àµÞ�Ú½Ù�Ø7ç�Þ�ç�Ö­×�ß­Þ�ã�Ü­Ýb×�ÚSç�ç�×Uâ�ÝÒí£â�×`÷=Ü½×�Ú½ã�ø^úV#Xk�ú%� + &(��û¥û�ï4õ­Ü�ç
àµÚSý=×�â{å¥×UØsø�á½â�Þ=á@Þ=â¥çnàsÞ=Ú½Ù�ØDç�Þ5çnÖ­×)ã�Þ=ØsØµ×Uã�ç�àµÞ�Ú/í£â�×`÷=Ü½×�Ú½ã�ø»úV#7ú%� + &fm4û¥û�ô

ÕuÖ�Ü½åUï�ç�Ö­×�Ü½å�×�Þ�íl#�ú-� + &nm4û.Ù=åHÙbâ�×�í£×�ân×�Ú½ã�×�å¥ÝbÞ�Þ�çnÖ­àsÚ½Ûbß­àµå¥ç�ânàsõ½Ü�ç�àµÞ�Ú�Ö½Ù�åHç�Ü­ânÚ­×Uß/Þ�Ü­çHç�Þ�á­Ø§Ù�ø¹Ù5â�Þ=Øs×�ý=×�ânø�å¥àµÝbàsØ§Ù�âuçnÞ
ç�Ö½×Pä.×UØsØ�!CöSÚ½ÞYäHÚU4(N MFô=ÕuÖ­×PÞ�ç�Ö­×Uâ²ã�Þ=Ýbá@Þ=Ú­×�ÚSçpàµÚ�çnÖ­×Hí£Þ=â�Ý�Ü­ØµÙ�à§åX��Ü½å¥çpçnÖ­×Pá­ânÞ�ß�Ü½ã!çpÞ�í°Ù�ß�Þ�ã�Ü­Ýb×�ÚSç\!Cß�×Uá@×UÚ½ß�×UÚ=çFã�Þ�Ú@å�ç{Ù�ÚSç
Ù�Ú@ß5ç�Ö­×�÷SÜ­×Uâ�ø�Øs×UÚ­Û�çnÖ°ô56e×�ã�Ù�Ú5çnÖ­àsÚ½ö5Þ�íDàsçFÙ=åGá­Ø§Ù�ø�àsÚ­Û�çnÖ­×PânÞ�Øµ×HÞ�í°ß�Þ�ã�Ü½Ý5×UÚSç²Øs×UÚ­Û�çnÖbÚ­Þ�ânÝ�Ù�Øµà�2`ÙYç�àµÞ�Ú4ï�äHÖ­à§ã{Öbàµå.Ù�Ú­Þ�ç�Ö­×Uâ
àµÝ5áDÞ�â�çnÙ�ÚSçPç�×`ã{Ö­Ú­à§÷=Ü½×)àsÚ%çnÖ­×)çnânÙ=ß�àsç�àµÞ�Ú½Ù�Ø°ÝbÞ�ß­×�Ø°çnÞ�àµÝ5á½â�ÞYý=×�á@×Uâ¥í£Þ=â�Ý�Ù�Ú@ã�×�ô74�Ú½ß�×U×Uß®ïXY5[*å�Ö­Þ�Ü½Øµß%õD×�ã�ØsÞSå¥×UØsø/â�×UØµÙ�ç�×Uß/çnÞ
ç�Ö½×*ß�Þ�ã�Ü­Ýb×UÚ=ç�Øs×UÚ­Û�çnÖ°ï@å�àsÚ@ã�×)Þ=Ú­×�ä.Þ=Ü­Ø§ß/×�1�á@×`ã!çPçnÖ½ÙYç�ÙbØsÞ=Ú­Û�×UâPß�Þ�ã�Ü­Ýb×�ÚSç�Ú½×�×Uß½åPØµ×UånåPå¥ÝbÞ�Þ�çnÖ­àµÚ­Û�Ù�Ú½ß�çnÖ�Ü½å�Ù�å�Ý�Ù�ØµØs×UâY5[+�­ç�Ö�Ü½åHÙ5ØsÞ=Ú­Û�ß�Þ�ã�Ü­Ýb×UÚ=çPàµÚ½ã�Ü­ânåHÙ5Û=â�×`ÙYç�×Uâuá@×UÚ½Ù�Øsç�ø�çnÖ½Ù�Ú%Ù�å¥Ö½Þ�â�çuÞ=Ú­×�õ@×`ã�Ù�Ü½å¥×�Þ�í4ç�Ö½àµåuçn×�ânÝ%ô

ÕuÖ­×¹ã�Þ�Ú­Ú½×Uã!çnàsÞ=Ú ��Ü½å¥ç�ß�×�ânàµý�×Uß¼å�Ö­ÞYäPå�çnÖ½ÙYç5Õ'M^!f4(N MfäF×�àµÛ�ÖSçnàsÚ­ÛºÖ½×�Ü­ânàµå¥ç�à§ã�å�Ù�Ú½ß¼ß­Þ�ã�Ü­Ýb×�ÚSç*Øµ×�Ú­Û�ç�ÖÅÚ½Þ�ânÝbÙ�Øsà�2UÙ�ç�àµÞ�Ú
ã�Ù�Úbõ@Þ�ç�Ö�õD×�ã�Ù�á�ç�Ü½â�×`ß�õ�ø�ç�Ö­×�ØµÙ�Ú­Û�Ü½Ù�Û�×uÝbÞ�ß�×�ØDÙ�á­á­ânÞ=Ù=ã{Ö�àµÚbç�×Uâ�Ý�å²Þ�íMç�Ö­×�å¥ÝbÞ�Þ�çnÖ­àsÚ½Û�Þ�í°ß�Þ�ã�Ü­Ýb×UÚ=ç.ØµÙ�Ú­Û�Ü½Ù�Û�×uÝbÞ�ß�×�Ø§å�ï
Ù�Ú@ß¼àsÚ@ß�àµãUÙYçn×Uå*ç�Ö½Ù�çbå�ÝbÞSÞ�ç�Ö­àµÚ­Ûeá­ØµÙ�ø�å�Ù
ö�×Uøtâ�Þ=Øs×/àsÚ^å�Ü½ã{Ö^Ù�á­á­ânÞ=Ù=ã{Ö­×UåUô»ü å¥àµÝbàsØ§Ù�âbß�×�ânàµý�Ù�ç�àµÞ�Ú°ï;õ­Ü­ç5ân×Uå¥ç�ânàµã�ç�×`ßtç�Þ¸Ù
å�á@×`ã�à§Ù�Ø°å�Ý5Þ�Þ�ç�Ö­àµÚ­ÛbÝb×�ç�Ö½Þ�ß°ï­äFÙ=åuÛ�àµý�×UÚ/àµÚ¼é ��às×UÝbå¥ç�â{ÙbÙ�Ú½ß ��â{Ù�Ù�à ��ï®ðUñ=ñ�ò`óCô
: ;ÁËU< Ñ%Ä�ÓpÎ�<7Ë�Æ Ë�=K¿ÁÀ%ÓGÂPÂ ;�<�Ë�Ë
=;ÀºÎUÆ%Ç É Â/=;À%Ë¹Ì><
4�Ú5ç�Ö­à§å²å�×Uã�ç�àµÞ�Ú°ï�ä.×Há­ân×Uå�×�ÚSç²å�Þ�Ýb×u×�Ýbá­àµâ�à§ã�Ù�Ø­ân×Uå�Ü­Øvç{å7í£â�Þ=Ý ã�Þ�Ýbá½Ù�ânàµÚ­Û�ç�Ö­ân×�×På�àsÝbá­Øµ×HáDÞ�á­Ü­Ø§Ù�âpå�ÝbÞ�Þ�ç�Ö½àsÚ­Û�Ýb×�ç�Ö­Þ�ß­åUï=Ù�Ú½ß
å�Ö­ÞYäèç�Ö½Ù�çpç�Ö­×�â�×�ç�ânàs×UýYÙ�Ø­á­ân×Uã�àµå�àµÞ�Ú�à§å²å�×�Ú½å�àvçnàsý=×Hç�Þ)ç�Ö­×�å¥×�ç¥ç�àµÚ­Û)Þ�í4å¥ÝbÞ�Þ�çnÖ­àµÚ­Û)á½Ù�ânÙ�Ý5×�ç�×Uânå;àµÚ¹å�Þ�Ýb×PàµÚ=çn×�ân×Uå¥ç�àµÚ­Û�äuÙ�ø�åUô94Cç
å�Ü­Û�Û=×Uå¥çnå²ç�Ö½Ù�ç�å¥ÝbÞ�Þ�çnÖ­àsÚ½Û�á­Ø§Ù�ø�å.ç�ä.Þb÷SÜ­àvçn×�ß�à
�M×�ân×�ÚSçHânÞ�Øµ×UåFàsÚ/ç�Ö½×�Ø§Ù�Ú½Û�Ü½Ù�Û�×�ÝbÞ�ß�×UØsàµÚ­Û�Ù�á­á½â�ÞSÙ�ã{Ö°ô5�ºÞ�ân×�ß�×�ç{Ù�àµØµåuÙ�õDÞ�Ü­ç
ç�Ö½×Uå�×�â�×`å¥Ü­ØsçnåHãUÙ�Ú�õ@×�í£Þ=Ü­Ú½ß�àµÚté-,DÖ½Ù�à°Ù�Ú½ß �4Ù��D×Uâ¥ç�ø=ï/.�)?)­ð{óCôM­Þ=ØsØµÞYäHàµÚ­Û�é ì.Ö­×UÚºÙ�Ú½ß>@�Þ�Þ�ß�Ý�Ù�Ú°ï®ð`ñ�ñ�ò`óCïSä.×�Ù=å�å�Ü­Ýb×uç�Ö½×PÛ�×UÚ­×�â{Ù�Ø�í£Þ=â�Ý Þ�í°Ù�å�ÝbÞSÞ�ç�Ö­×`ßbÝbÞ�ß­×�Ø­çnÞ)õD×Pç�Ö½×Hí£Þ�ØµØsÞYäHàµÚ­ÛA*

#�úTQ &(��ûC� B #Xk�úTQE&.�Sû àsí;ä.Þ=ânß Q àµåHå�×�×UÚY [ #7úTQ &nm°ûÐÞ�ç�Ö­×Uâ�äHà§å�×
äHÖ­×Uâ�×'# k úTQ &.�SûPàµåPç�Ö­×*å�ÝbÞ�Þ�ç�Ö½×Uß%á­ânÞ�õ½Ù�õ­àµØsàsç�ø¹Þ�íGÙbäFÞ�â{ß%å¥×U×�ÚºàµÚ%ç�Ö­×�ß�Þ�ã�Ü­Ýb×�ÚSç`ï�#7úTQ &fm4ûuà§åHçnÖ­×*ã�Þ�ØµØs×`ã!ç�àµÞ�ÚºØ§Ù�Ú½Û�Ü½Ù�Û�×
ÝbÞ�ß�×�ØcïSÙ�Ú½ßLY [ à§å²Ù�ã�Þ�×�C�ã�às×UÚSç²ã�Þ�ÚSçnâ�Þ=ØsØµàsÚ½Û�ç�Ö­×Pá½â�Þ=õ½Ù�õ­àµØµàvç�ø)Ý�Ù=å�åpÙ=å�å�àµÛ�Ú­×`ß*çnÞ�Ü­Ú½å�×�×UÚ�ä.Þ=ânß­åUï�å�Þ�ç�Ö½Ù�ç.Ù�ØµØ½á½â�Þ=õ½Ù�õ­àµØµàvçnàs×`å
å�Ü­Ý çnÞ�Þ�Ú½×�ôPÕuÖ�Ü½åUï½àµÚ½ß�àµýSà§ß�Ü½Ù�Ø�å�ÝbÞSÞ�ç�Ö­àµÚ­Û�Ýb×�ç�Ö­Þ�ß­å�×Uånå¥×UÚ=çnàµÙ�ØsØµø/ß­à
�M×�â�Þ�Ú­Øµø¹àµÚºçnÖ­×�àµâ�ã{Ö­Þ=àµã�×�Þ�íH#lk�úTQ &(��û!ôO	PÞ�çn×�ç�Ö@ÙYçUï
àµÚ�Û=×�Ú­×UânÙ�Øaï�Y5[�Ý�Ù�ø�ß�×Uá@×UÚ½ß%Þ�Ú �½ô
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àµÚtÕ�Ù�õ­Øs×�ðbàsÚeç�×Uâ�Ý�å�Þ�í9# k ú%QE&(��û�Ù�Ú½ß Y [
àµÚ
ç�Ö½×5Û=×�Ú­×UânÙ�Ø°í£Þ=â�Ý%ô>4�Ú�í£Þ=â�Ý�Ù�ØµØµø�ïDç�Ö­×EDF��GIH9JK�ML�NO�����MPM����Ýb×�çnÖ­Þ�ß»à§å�å¥àµÝbá­Øsø
Ù¹ØsàµÚ­×`Ù�â�àsÚSçn×�âná@Þ=ØµÙ�ç�àµÞ�Ú
Þ�ípç�Ö­×5Ý�Ù�1�àµÝ*Ü­Ý
Øµàsö=×�ØµàsÖ­Þ�Þ�ßeÝ5Þ�ß�×UØpäHàsç�Ötç�Ö½×�ã�Þ�ØµØµ×Uã!çnàsÞ=ÚeÝbÞ�ß�×UØaï7Ü½å�àsÚ­ÛºÙºã�ÞS×�C�ã�àµ×�ÚSç��tç�Þºã�Þ�ÚSç�ânÞ�Ø;çnÖ­×�àsÚ�Q½Ü­×�Ú@ã�×�Þ�íu×UÙ=ã{ÖeÝbÞ�ß�×UØaô¹ÕuÖ½×R�H9�SHTPM�FGU���WVX�SHT���)Ýb×�çnÖ­Þ�ß¹×`å�å�×�ÚSç�à§Ù�ØµØµøbÙ=å�å�Ü­Ýb×Uå²ç�Ö@ÙYçH×UÙ=ã{Ö�ä.Þ=ânß�Ö½Ù�åuå�Þ�Ýb×�×�1SçnânÙZY¥á½â�àµÞ�âFã�Þ�Ü½Ú=ç{å�[)ç�Ö½Ù�çPÙ�ân×�á­ânÞ�áDÞ�â�ç�àµÞ�Ú½Ù�Ø
ç�Þ/ç�Ö½×�á­â�Þ=õ½Ù�õ½àsØµàvç�ø%Þ�í²ç�Ö½×5äFÞ�â{ß
Ù=ã�ã�Þ=ânß­àsÚ­Û¹ç�Þ�ç�Ö½×bã�Þ�ØµØs×`ã!çnàsÞ=Ú»Ø§Ù�Ú­Û=Ü½Ù�Û=×*ÝbÞ�ß�×�Øcï®äHàvçnÖ  ã�Þ=Ú=çnâ�Þ=ØsØµàµÚ­Û�çnÖ­×�å�ãUÙ�Øµ×�Þ�í²ç�Ö½×á­ânàsÞ=âpã�Þ=Ü­ÚSçnåUô�ÕuÖ­×��?\S]���G_^F�O�`	�Ha]�Pb��^FJA�cH9J7d�Ý5×�ç�Ö­Þ�ß5à§å;ç�Þ�ß�à§å�ã�Þ�Ü­ÚSç²Ù�å�×�×�Ú5äFÞ�â{ß*õ�ø�å�Ü­õ�çnânÙ=ã!çnàsÚ­Û�å�Þ�Ýb×Hã�Þ=Ú½å�ç{Ù�ÚSçPúT&�û�í£ânÞ�Ý
àsçnå�ã�Þ=Ü­ÚSç�Ù�Ú½ß
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å�Þ�Ýb×/4(NOMe×��M×Uã�çpäHÖ­×�Ú­×Uý�×Uâ;ç�Ö­×P÷SÜ­×Uâ�ø�àµå;Û=×�Ú­×UânÙ�ç�×Uß*í£ânÞ�Ý Ù�Ýbà�1SçnÜ­ân×HÝ5Þ�ß�×UØ­äHàsç�ÖbÞ�Ú­×Pã�Þ�ÝbáDÞ�Ú­×UÚ=çGõD×�àµÚ­Û�ç�Ö½×�ã�Þ=ØsØµ×Uã�ç�àµÞ�Ú
ÝbÞ�ß�×�Øcô 6e×�äHàµØµØ°×�1�á­ØµÞ�àsçuç�Ö­à§åHá­ânÞ�áD×�â�ç�ø�àµÚ�Þ=Ü­âFç�ä.Þ"!Cå¥çnÙ�Û�×�å¥ÝbÞ�Þ�çnÖ­àµÚ­Û�å�çnânÙ�ç�×�Û=ø�ô

ÕuÖ­×�ç�Ö½â�×U×�Ý5×�ç�Ö­Þ�ß­åHÙ�â�×�çn×Uå¥ç�×Uß�Þ=Ú�å�×�ý=×�â{Ù�Ø®Õ
e�fFì�ã�Þ=ØsØµ×Uã�ç�àµÞ�Ú½åUô 0 Þ�Ýb×�Ý�Ù���Þ=âFÞ=õ½å�×�âný�Ù�ç�àµÞ�Ú½åuÙ�â�×?*
.
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M7àsÛ=Ü­ân×/ð?*�ë²â�×`ã�à§å¥àµÞ�Ú
Þ�í��=×�ØµàsÚ½×�ö�!f�
×�â{ã�×�â�å�Ý5Þ�Þ�ç�Ö­àµÚ­Ûtú£Øµ×�íîç{û�Ù�Ú½ß�N�àµâ�à§ã{Ö­Øµ×�ç)å�Ý5Þ�Þ�ç�Ö­àµÚ­Ûtú£ânàsÛ=Ö=ç!û�ÙYç)ß�à��D×Uâ�×UÚ=ç�á½Ù�ânÙ�Ýb×�ç�×Uâ
ýYÙ�ØµÜ­×UåUô

ð=ôPÕuÖ­×ºá@×Uâ¥í£Þ=â�Ý�Ù�Ú½ã�×ºÞ�í�ØµÞ�Ú­ÛÅÙ�Ú½ß�ý�×Uâ�õDÞ=å�×º÷SÜ­×�ânàs×`åbàµå¹Ý*Ü½ã{Ö�ÝbÞ�ân×
å�×�Ú½å�àvçnàsý=×%ç�Þ¼çnÖ­×»å�×�ç�ç�àµÚ­Û¼Þ�í�ç�Ö½×»å¥ÝbÞ�Þ�çnÖ­àµÚ­Û
á½Ù�â{Ù�Ýb×�çn×�â{åpçnÖ½Ù�Ú�çnÖ½ÙYçPÞ�í�çnàvçnØs×)÷SÜ­×Uâ�àµ×UåUô

.­ôPÕuÖ­×�Þ�á�çnàsÝ�Ù�Ø�å¥×�ç¥ç�àµÚ­ÛbÞ�íGå�Ý5Þ�Þ�ç�Ö­àµÚ­Ûbá½Ù�â{Ù�Ýb×�ç�×�â{åFàµåHå�×�Ú@å¥àsç�àµý�×�ç�ÞbçnÖ­×�ç�ø�á@×`å � Øs×UÚ­Û�çnÖ½åFÞ�í7ç�Ö­×)÷SÜ­×Uâ�ø=ô
� ôpN�àµâ�à§ã{Ö­Øµ×�ç�á­â�àµÞ�â�ç�×UÚ½ß­å�ç�Þ/ä.Þ=â�ö�ý�×Uâ�ø�ä.×UØsØ;Þ=Úºç�àsç�Øµ×5÷SÜ­×Uâ�àµ×Uå�úiã�Þ�Ú½å�àµå¥ç�×UÚSç�Øµø�õD×�ç�ç�×Uâ�çnÖ½Ù�Ú»ç�Ö­×5Þ�çnÖ­×�â�ç�ä.Þ�û!ïMõ­Ü�ç�Ú­Þ�ç
Ù�åFä.×UØsØ4Þ�Ú�ØsÞ=Ú­Û�÷=Ü½×�ânàs×`å�ô
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M­Þ=â²×�1�Ù�Ýbá­Øs×=ï�M�àµÛ�Ü½â�×)ð�å¥Ö½ÞYäPå;ç�Ö­×�Ú­Þ=Ú�!càµÚSç�×Uâ�áDÞ�Ø§ÙYçn×Uß�Ù�ý�×UânÙ�Û�×uá­ân×Uã�àµå�àsÞ=Ú�ÙYçuß�à
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×�çn×�â�àsÚ%çnÖ­×��=×�ØµàsÚ­×Uö�!f�º×Uânã�×�âHÝb×�çnÖ­Þ�ßºÙ�Ú½ß�çnÖ­×UN�àµâ�à§ã{Ö­Øµ×�ç�á­ânàµÞ�âHÝb×�çnÖ­Þ�ß%í£Þ�â�å�×�ý=×�â{Ù�Ø°ß�à��M×�ân×�ÚSçPç�×`å�çnàsÚ½Û¹ã�Þ=ØsØµ×Uã�ç�àµÞ�Ú½åUôFÕuÖ½×
Ø§Ù�õD×�ØM×�Ú½ß­àsÚ­Û5äHàsç�Ö/Ù�Ú Y �W[¹úiÞ�â Y�Õ
[Sû�ân×�í£×�â{åGçnÞ5Ù�ânÜ­Ú�äHàsç�Ö�ØsÞ=Ú­Û/úiÞ�â.ç�àsç�Øµ×`ûF÷SÜ­×�ânàs×`å�ô54CçuàµåF×`Ù�å�ø�çnÞ�å�×�×�ç�Ö½Ù�ç.çnÖ­× Y�Õ
[�ânÜ­Ú½å
Ù�ân×PÛ=×�Ú­×UânÙ�ØsØµø�QDÙYç¥çn×�â.ç�Ö½Ù�Ú�ç�Ö½× Y �W[�ânÜ­Ú½åUï=àµÚ½ß�à§ã�Ù�ç�àµÚ­Û*Øµ×UånåFå¥×UÚ½å¥àsç�àµý�àvç�ø5í£Þ=â²çnàvçnØs×�÷=Ü½×�ânàs×`åpçnÖ½Ù�Ú�í£Þ=â.ØµÞ�Ú½Û*÷SÜ­×�ânàs×`å�ô56¸×�Ù�Øµå�Þ
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Optimal Range of Lambda in Jelinek-Mercer for Title Queries (Trec8)
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