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ģ�¨�ȺƝƩBĻǨ�
Natural*Language*Processing**

for*Legal*Engineering*

§ĥȏõ!
XǗ7šŚ�ÎƓ��Ǖ��!

Å|Ś�œŞŚ!
�¾ǜ�ŗ!éƆœŞɟɿɢʁ!

ȻȨɃȹ!
• Ƈø�

– ŗ!ȻʆŜʆ¬ǋȸȷȺ�êȺŗ!I°ȹɆɈäȝɇɊȴțɉʇ�
– ŜɅ¬ǋȸȷȺI°Ȼģ�ȹ{ȳȡÅ|ɛɝɧɵȶȧȴ�ĺȦɊȴțɉʇ�
– ģ�ǃ�ʆ@ǆŶIʆÅ|/ĻʆÎƓēĬȸȷȺrǟ�

• rǟ�
– ɢɑɵɺʁȸģ�ȺI�ȉå��
– �¾�:ȸǜ�ŗ!Ⱥ�ĺ�
– ģ�ʆƚKȸȷȺǂEȸÌț�

• ģ�¨��
– Ȗģ�Ȼŗ!Ⱥ�ĒúȗʆȖģ�Ȼŗ!ɍTȟȩɡɰɩɒɓɏȗȶțȜş}ȟɇʆģ�
ȹÅ|Ś�ňÊģɍǂŀȧʆ��Ⱥȥȶɍõɇȟȹȩɉ�

•  �:ȵőŎȺȸțģ�Ⱥ'ÇɅ�ùɍäâȩɉïģư�
•  ģ�Ƞƚ�ȩɉÅ|ɛɝɧɵȺơƞǏņɍäâȩɉïģư�
•  ƚKʆ�ĒȸȷɄ�ƴȶȩɉïģư�

• ģ�¨�ȺƝƩBĻǨ�
– ƝƩBĻȻʆģ�ȠɧɕɝɩȵȚɉȥȶȟɇʆģ�¨�Ⱥ{Ŋȶȸɉʇ�
– ģ�đƼɍÚȝʆģ�ȺőŎďCʆfƬÃl�ȸȷɍäâ�
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ģ�Ȼŗ!ɍTȟȩɡɰɩɒɓɏȵȚɉ�

• ŗ!ȹȻĒȒȸI°ȠȚɈʆĒȒȸɚʁɯɝȠƒɌɊȴțɉʇ�
• �ºȺǜ�ŗ!ȵȻʆ�ȢȺI°ɅɚʁɯɝȻŗ!Å|ɛɝɧɵȹɆɈ?ĺȦɊɉʇ�
• ŗ!Å|ɛɝɧɵȻʆI°Ʌɚʁɯɝɍƚ�ȩɉģ�ȹ{ȳțȴ�ĺȦɊɉʇ�

2014/2/27� ǰ�

xĞ¬ǋÅ|ɛɝɧɵ�

^ľ¬ǋÅ|ɛɝɧɵ�

ŜÅ|ɛɝɧɵ�

¤-Å|ɛɝɧɵ�

ŗ!Å|ɛɝɧɵ�

?ĺ�

?ĺ�

?ĺ�

?ĺ�

?ĺ�

æ�Ǩ�

æ�Ǩ� ƚ��

ƚ��
ƚ��

ƚ��

ƚ��

ƚ��

ƚ��
½ŜI°ʀ�
ɚʁɯɝ�

éƆI°ʀ�
ɚʁɯɝ�

I°ʀɚʁɯɝ�

xĞ¬ǋģǨ�

É¼ŜģǨ�

¤-ƚKǨ�

ģ�ʀƚK�

æ�Ǩ�
^ľ¬ǋģ�

ƚ��

xĞ¬ǋI°ʀ
ɚʁɯɝ�

^ľ¬ǋI°ʀ�
ɚʁɯɝ�

ƚ��

»ąʆģ�ɍ�ĒȶɁɉɛɝɧɵň1ǝȻœŞ�ƴȵȸȟȱȮʇ�
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ģ�Ȼɡɰɩɒɓɏ!
Ţ�Z�ĄǨȏƁǧ{ŕ¬ǋȺǠȻȐ�Z;��ŇAȹå�ĹʃėĄŢ�ǞȺƚ�ȹɆɈơ�ȧȐjĄʃŢ�ǞɍǖȢȑʄȟɇ
Ţ�Z�ĄȺ�ɀȵȺƚ�ȹɆɈå�ȧȮĹɍǨțȜȑ��jȨȑʄɍ�Ȩȴ¼ȮǠʃȬȺǠȹ�ZAāīȺšêȠľȨȮȶȡȻȐ
ȥɊɍEɈÛȴȐ�ZA��ŇAāīȺšêȠľȨȮȶȡȻȐȥɊɍŇAȹEǨɈ�ȤɉɄȺȶȩɉȑʄȶȩɉȑȮȯȧȐ+ǘíŭ

�ĨÿǐȺüêȠtŇ;ZȹīȮȸțƃȹäŵȩɉ}iȻȐµƦǠȹȐėȺhgȹßȤɉüêɍiŦȧȮüêǨʃtŇ;Zɍ
ǔ°ȶȩɉȑʄɍtŇ;Zȵǖȧȴ¼Ȯêɍ�Ȩȴ¼ȮǠȶȩɉȑǨ!
�Ǩȏ+ǘíŭ�ĨÿǐȺüêǨ�

�Ǩȏ+ǘítDȺ�8ǖÿǐȺüêʃtŇ;Zȟɇ+ǘíŭ�ĨÿǐȺüêɍÝǖȧȴ¼Ȯüêɍǔ°ȶȩɉȑʄȺ;DȺ
�ȹōµȩɉüêǨ�

�Ǩȏ+ǘítDȺ�8ǖÿǐȺüêȟɇLgȹƚ�ȩɉ+ǘítDȺ�8ǖÿǐȺüêɍÝǖȧȴ¼ȮüêȺ;DȺ�

ȹōµȩɉüêǨ�

tǨȏ+ǘí\Ǡ8ǖÿǐȺüêʃtŇ;Zȟɇ+ǘíŭ�ĨÿǐȺüêcȽ+ǘítDȺ�8ǖÿǐȺüêɍiŦȧȮü
êɍÝǖȧȴ¼Ȯüêɍǔ°ȶȩɉȑʄȺtDȺ�ȹōµȩɉüêǨ�

�Ǩȏ+ǘí\Ǡ8ǖÿǐȺüêȟɇLgȹƚ�ȩɉ+ǘí\Ǡ8ǖÿǐȺüêɍÝǖȧȴ¼ȮüêȺtDȺ�ȹōµȩɉ
üêǨ�

=Ǩȏ+ǘítDȺ�8ǖÿǐȺüêʃtŇ;Zȟɇ+ǘíŭ�ĨÿǐȺüêȐ+ǘítDȺ�8ǖÿǐȺüêcȽ+ǘ

í\Ǡ8ǖÿǐȺüêɍiŦȧȮüêɍÝǖȧȴ¼Ȯüêɍǔ°ȶȩɉȑʄȺ;DȺ�ȹōµȩɉüêǨ�

�Ǩȏ+ǘítDȺ�8ǖÿǐȺüêȟɇLgȹƚ�ȩɉ+ǘítDȺ�8ǖÿǐȺüêɍÝǖȧȴ¼ȮüêȺ;DȺ�
ȹōµȩɉüêǨ�

;Ǩȏ+ǘí:Ǡ8ǖÿǐʃŢ�ZĄȺ�Ţ�ǞȺƚ�ȹɆɈŭ�ȩɉȥȶɍƘȧȸțɄȺȶȦɊȮ+ǘíȹ*ɉɄȺɍǖȢȑʄ
ȺüêtŇ;Zȟɇ+ǘíŭ�ĨÿǐȺüêȐ+ǘítDȺ�8ǖÿǐȺüêȐ+ǘí\Ǡ8ǖÿǐȺüêcȽ+

ǘítDȺ�8ǖÿǐȺüêɍiŦȧȮüêɍÝǖȧȴ¼Ȯüêɍǔ°ȶȩɉȑʄȺ�DȺ�ȹōµȩɉüêǨ�

!
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Ɓǧ{ŕ¬ǋȺǠȏʒȏ780,900Aȏ×ȏå�Ĺȏ×*
(+ǘíŭ�ĨÿǐȺüêȏʅȏ+ǘí4DȺ18ǖÿǐȺüê*x*7/8ȏʅȏʇʇʇ)*/480*

ʃšêBĻȻŏŅʄ�
JAIST�



ɰɹɑɿɗĩŜȏąöȺȻȪȠ…ģ¹ȹúȡÀɊȏƵUŏ*
ȏȏȏȏȏȏȏȏȏȏȏȏȏȏȏȏȏȏȏȏþóîƄɨɜɢɻȺƠ�ʃ2013¬5ü31óʄ�

ȏƵUŏȻʋǨʈǨóȐą¬ʌǨüȺħƶ�ŜȹiɌȫȴ�ɃɉȻȪȯȱȮ$�ǑƽĩŜȺ�ȲɍȐ

ƪȱȴ�¬ʉǨüȟɇ�ɃȴțȮȶņƔȧȮȑŜIåęģȵȖą¬ʌü�ǓȗȶțȜƚ�ɍƠȧÀ

ɊȮȮɃȯȑƵUŏȻŜIȹǑȩɉģ¹ȺȜȱȟɈɴɝȻȖǁ`ȹ)Ƞȸțȗȶȧȴțɉȑ�

ȏɴɝȠȚȱȮȺȻȐ$�Ⱥɭɺɏɰɺʁå-ɍȩɉȶÉ¼ŜȺ�ǆȠÈɉĩŜȑʋǨüȹÇşȧ

Ȯ�¬°ŜIåęģȹmɀɊȴțȮȑ��ȵȻȐĩŜ�ƴȺ¨�Ⱥǔ°Ǡɍą¬ʌǨüȹ�Ⱥ

ʉǨʍǨʈǨ�AȟɇʊǨʈǨʈǨ�Aȹ²ȡ�ȤȐȥɊȹiɌȫȴȐÉ¼Ŝȟɇ©ȧ²ȢĩŜǠɍ�Ⱥû

�ʉǨʍǨ�Aȟɇû�ʊǨʈǨ�AȹÓ�ȩɉȻȪȯȱȮȑ�

ȏȯȠȐƵUŏȠģčɍȲȢɉǚȐÉ¼ŜȺƚ�ȹȖą¬ʋǨüĂɀȵȻʉǨʍǨʈǨ�AȺɀɀȗȶț

ȜƠƻɍúȡĮɇȧȮȑģčȻx!àCLȹ@ǒģI ȺɤɓɥɖɍeȣȐx!ȵ�ƳȦɊȮ

ȠȐȯɊɄğȳȟȪȹʋǨüĂȹÇşȧȮȑƚ�Ƞȸțȶ�¬ʉǨüʉǨóȺ9¡DȟɇĩŜȠÓ

�ȦɊȴȧɀȜȑƵUŏȻȬȺɀɀĩŜÓ�ɍǂŀȩɉȥȶȹȧȮȑɴɝȻûƺȹȸȱȴƵUŏ

ȠǑƽȩɉæ�ɍȲȢɋȜȶȧȴğȳțȮȶțȜȑǦľ�ǅƵUōȻȖɦɶȠĽȟȱȮȶțȜȥȶ

ȯȶÂȜȗȶƱŻȧȐƺȢǑ*ƃɍBDȩɉƂȝɍõɇȟȹȧȮȑʃǥ¦�ʄ�

�
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ģ�¨��

ǳ�2014/2/27�

ëiÃȺȚɉıőŎȸŗ!ɛɝɧ
ɵʃI°ʄȺơƞ•�ù�

�:ȵıőŎȸģ�ȺI�•å��

ŗ!Å|ɛɝɧɵ�

ò�Ⱥŗ!ɛɝɧɵʃ�êʄ�

ò�Ⱥģ�!
ʃæ¯ɼɲɻȵ7,000��ʄ�

ëi•ıőŎ�

ëi•ıőŎ�

ŗ!ňƘġ�

!  ģ�Ⱥ'Çʀ�ù'ĐȺwǛȦȺȮɃȹʆ¿ƘȸI°ʀɚʁɯɝȺ�ðȠƿɊʆ
ŗ!Ƞɣɑɫɴɞɵɍ�ȱȴțɉʇ!

!  ģUÑµƃȻ��ȸRPɍ(ȱȴțɉʇ!
!  ŗ!Å|ɛɝɧɵđũʀŷÕȺȮɃȹƎ�ȸəɝɩȠȟȟȱȴțɉʇ!

!  Ś�ňïģưɅɡɰɩɒɓɏǏņȺɆȜȸïģưȺĖ�!
!  »ąʆ��ȻœŞ�ƴȵȸȟȱȮʇ!

• ëiÃȺǤțģ�Ⱥ'Ç•�ùȸȷɍŪŶňȹƒȜïģư�
• ģ�ȹ{ȳȢŗ!Å|ɛɝɧɵȺơƞïģư�

ģ�¨��

JAIST�



ģ�¨�ȹǑȩɉųǁ�

•  21
ūCOEɱɽɗɹɵȖďƣƾWfƈǜ�ŗ!Ǩȗʃ2005�2009ʄ�
�ƔʑĴ¥]�ʆ§ĥǨõʃ2009ʄ�
ŋňʑ�¾�:ȸǜ�ŗ!ɛɝɧɵɍơƞȉđũȩɉïģưɍÅ|Ś�Ⱥ·±

ňÊģɍŀțȴŔşȩɉȶȶɄȹî�rDǊɍOCȩɉȥȶ�

ÇĈʑģ�¨�Ⱥàčʆ·±ďƣÎƓʆ
ńû�ɬɥɩɾʁɖɛɴɸɼʁɢȺOS�

•  ģ�¨�ȺœŞʃ2005�ʄ!
–  ģ�ìúȺƝƩBĻʃ§ĥœʄ!
–  ģ�ȺőŎďC•ǖ`ģʃĆĄœʄ!

–  ģðƒÅ|ɛɝɧɵȺơƞǏņģʃƐĠœʄ!

–  ģ��ƴɪɶɑɿȺ·±Ơƻȶďƣʃ�Āœʄ!

•  ģ�ȺőŎďCģȺàčȶ�¥ŐĄ)ȾȺǂŀʃ�¨Œƈ�!Ƨʆ2009ʄ�
•  xĞ¬ǋģȺđƼňúáȝʃJAIST!Press,!2009ʄ!

Ǵ�2014/2/27�

ģ�¨�ȹɆɉïģȺ)�

2014/2/27� ǵ�

ŐȺĕǑȻʆŃƯţȺȜȰµƦŃƯţȹǑȩɉ�
ȺĄ)ţȺƚ�ȹɆɈúǝţȹɆɈƒȜȥȶȶȧȴ
țɉɄȺȹȲțȴȻʆµƦĄ)ţȺƚ�ȹǑɌɇ
ȪʆƚKȵ�ɃɉȶȥɋȹɆɈʆǜ�Å|BĻŲź
ɍ(ŀȧȴƒɌȫɉȥȶȠȵȡɉʇȏʃ�¥ŐĄ)
ǲǱgǰĄʄ�

ǜ�ŃƯƒİ(x,y,v,c)  ← 
ŃƯƒİ(x,y,v,a)ȍŃƯƃ(x)ȍŐȺĕǑ(y)ȍŃƯţ
(v)ȍúǝţ(a)ȍŃƯÊě(c)ȍ 
ƚ�(z,v) ȍǑƽĄ)ţ(z)ȍǜ�BĻŲź(c) 

ǜ�ŃƯBĻ�

eĻ:!bool!
BĻó:!num!
Ñµƃ:!string!

ŃƯ�

ŃƯʂ:!num!
@�:!string!

ƚ�Ʈĉ�
Ą):!num!

ŃƯƃ�

$É:!string!
kL:!string!

ƝƩƜć�

ŗ!Å|�
ɛɝɧɵȺơƞ�

őŎʀ	�:
ÃȺďCǖ`ʆ
@�Ŕƨ�

·±�
Þư�

ģ��ùʀåsʆǑƽģ��

Ⱦëiň�ù"ã�

ģ�ìȹ{ȳȢƫõĕđʆ�
ģ��ù÷ȺÅ|ɛɝɧɵ�
Ⱥ�ùŧĻ�

JAIST�



ģ�¨�ȺƝƩBĻ�

Ƕ�2014/2/27�

ģ�ìú�

Ɯć�

ģ�đƼ*
!  ĄǞȺƘ�SĈđƼ*
!  aĲʀƕaĲǑ*!
!  _�ìʃŨʄ!
!  ɔɿɩɽɜʁ�

đƼňúȡáȝ�

fƬÃȺǤțģ�ìú�

�á�

ưĻ·±Ɣĺ!
őŎȺďC�

rǟťÉ�

ƝƩňëiÃďĉ�

Ǥ°ďůɛɝɧɵ�
ƦµťÉ�

Ť�
ƘŬ�

ģ�ìú/ĄìȺƘŬ�

rǟťÉ�
ľÇ�

UML! ģðƒÅ|ɛɝɧɵ�
ơƞǏņ�

Ƹrȹ�ȩɉ!
ȏȏȏȏȏȏuŤȺÜů!

ľÇ�

ģ�Ⱥ�Ē!

ľÇ�

Ƣ�

ƀƢ�

ģ�ìȺưĻđƼʑƘ�SĈđƼ�

2014/2/27�

¬ǋŵ�ȻʆȬȺäŵɍ0Ęȩȿȡ�łȠľȨȮȶȡȻʆȬȺ�łȠľȨȮóȺ£

ȩɉüȺžóȟɇȬȺ�łȠħĭȧȮóȺ£ȩɉüɀȵȺDȺäŵɍ0ĘȩɉʇǨ

ʃxĞ¬ǋģŢǮǵĄŢǯǞʄ�

Ƙ�ǆ�


ǟǆ� ¬ǋŵ�ȻʆǨ�

Ą�ǆ� ȬȺäŵɍ0Ęȩȿȡ�łȠľȨȮȶȡȻʆ�

SĈǆ�

ȬȺ�łȠľȨȮóȺ£ȩɉüȺžóȟɇȬȺ

�łȠħĭȧȮóȺ£ȩɉüɀȵȺDȺäŵɍ

0ĘȩɉʇǨ�

ʃǨ¬ǋŵ�Ⱥäŵɍ0Ęȩȿȡ�łȠľȨȮǨʄ�

ȏȏȊȏʃǨȬȺ�łȠľȨȮóȺ£ȩɉüȺžóȟɇ�

ȏȏȏȏȏȏȏȏǨȬȺ�łȠħĭȧȮóȺ£ȩɉüɀȵȺDȺ�

ȏȏȏȏȏȏȏȏȏȏǨǨȇ¬ǋŵ�ȺȈäŵɍ0ĘȩɉǨʄ�

Ǯǭ�JAIST�



ģ�ìȺưĻʀ·±ƔĺȺĒ±�

"  ǮǙƻƩưĻƔĺʅĒōƠgʆɣɯɪɡ�ɏɿĒ±ʃɑɲɿɩ�êʄ!
#  �ƴaĲƔĺʆɠɽ�kƤʆ ÆČʆìĂĒōƔĺ�

"  )�
�ĝüȺ+ǘíȻʆžóĂóɀȵȹŭ�ȧȸȣɊȼȸɇȸțʇ�

ʃxĞ¬ǋģŢǶǮĄʄ�

�ȏȏǨ∀ȆǮǫǨȅǮǫǨ∃ȁǮǫǨȆǯǫǨȆǰǫǨȆǱǫǨȅǯǫǨȅǰǫǨȅǱǨ�

��ȏǨƕ+ǘƃǩȆǮǪȍ¬ǋǩȆǯǪȍüǩȅǮǪȍ+ǘíǩȆǰǫǨȆǮǫǨȆǯǫǨȅǮǪǨ�

�� �ȋǨȎǩŭ�ǩȁǮǫǨȆǮǫǨȆǰǫǨȆǱǪȍȅȂȃȁǩȁǮǫǨȅǯǪȍ�

�� � � �žü(t3,!t1)ȍĂó(t4,!t3)ȍ≤(t2,!t4))!

"  ?%ňȹģ�ɍDćʆƠƻ�
#  �¥ŐȺǜ�WĄ)�
#  [�ŁYȺļ~Ą)�
#  xĞ¬ǋģʃŢǮǭŠȸȷȻǖȢʄ�
#  É¼ŜģȺ�ǆ�

2014/2/27� ǮǮ�JAIST�

ĄìȺưĻʀ·±ƔĺȾȺ�áȺƥɁ�

"  ģ�ìȺưĻđƼ!
# Ƙ�SĈđƼ�

"  ưĻʀ·±ƔĺȺĒ±!
# ǮǙƻƩưĻƔĺʅĒōƠgʆɣɯɪɡ�ɏɿĒ±�

"  ưĻʀ·±ƔĺȺ�ƴ!
#  ĄǞȺŢǮì�

"  ĄǞȶưĻđƼȺǑ*!
# ­ȲȟȺzȹDǡ!

"  �áģ!
# ɻʁɻɲʁɝʃJUMAN,!KNP,!ìɮɢʁɿǫǨƩ¶%ŪʆČƜćʆJurisin,!2009ʄ�

"  �ǣ�ƴ(1ìȠ�ƴʄ!
# �¥ŐĄ)ʆ®§ŐĄ)!
# xĞ¬ǋģ!

2014/2/27� Ǯǯ�JAIST�



ĄǞȺƝƩƔĺ!

"  ĄìȻʆƗêȺǞȟɇȸɈʆǞȻ1ʙ2ìȟɇȸɉʃxĞ¬ǋģʄʇ!

"  ìȹȻÔ´ȹɆɉÙ9ìȠȚɈʆƩȺ�Žʆ�QĄ�ȸȷȠúȟɊɉʇ!
!¬ǋŵ�ʃȥȺģ¹Ⱥ�Ⱥƚ�bȻ�Ⱥģ�Ⱥƚ�ȹɆɈȬȺ:ǠȹȲȡäŵɍ0ĘȦ

Ɋȴțɉ¬ǋŵ�ɍǖȢȑʄȻȐȬȺeŵĔƃȺŃCȹɆɈȐȬȺ:ǠȺäŵɍ0Ęȩɉȑ

ȮȯȧȐȥȺģ¹Ⱥ�Ⱥƚ�bȻ�Ⱥģ�Ⱥƚ�ȹɆɈȬȺǠȺ�ǆȹȲȡäŵɍ0

ĘȦɊȴțɉȶȡȻȐ0ĘȦɊȴțȸțǆDȺǠȺäŵǨɍ0Ęȩɉȑ� � � ��

ǩxĞ¬ǋģŢǯǭĄȺǯʄ�

"  ĒȒȸĄ�ȸȷɍgȵF×ȩɉ}iɄȚɉʇ!
�Ǆñ{ŕ¬ǋȺeŵĔȻȐeŵĔƃȠėȺhgȺțȪɊȟȹƦµȩɉȹƊȲȮȶȡȻȐ

ħĭȩɉȑ�

Ǩ ��ǨȏĚ�ȧȮȶȡȑǨ�

��Ǩȏ��ɍȧȮȶȡȑǨ�

��ǨȏǢ�ȶȸȲȮȶȡʃŌŪƑñbȻŌŪ�ñȺǢ�ȶȸȲȮȶȡɍǖȢȑʄȑǨ�

� � �� � � �ǩxĞ¬ǋģŢǱǭĄʄ�
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gaĲƔĺ!

" ĄǞȺgaĲȺƔĺ·±Ȼ��ȺɮɢʁɿȠȚɈʆaĲìȶaĲȦɊɉgȶɍi
Ɍȫȴ�ȲȺìȹȩɉȥȶȠȵȡɉʇʃưĻʀ·±Ɣĺȹ�áȩɉƛįȟɇȻʆư

Ļʀ·±ƔĺɍŲɁşȴɉȶȡȹŲɁƹɎȵɄɆțʇʄ!

2014/2/27�

ȹßȤɉ� ȶȡ�

Ⱥhg� ȺțȪɊȟ� Ą�� ȧȮ� }i�

ė� ȹƦµ�
ƃ�

ȩɉ� ó�

ȹƊȱȮ� ʀʀʀ�

ėȹƦµȩɉƃȠȏʇʇʇȏȶȡʆȏʇʇʇȏȩɉʇ 
�ȏȎȎȩɉƃʇȏʃĄ�1ʄ 
�ȏȓȓȩɉƃʇȏʃĄ�2ʄȏ�

ȎȎȩɉƃȠȏʇʇʇȏȶȡʆȏʇʇʇȏȩɉʇ 
ȓȓȩɉƃȠȏʇʇʇȏȶȡʆȏʇʇʇȏȩɉʇ�

ǮǱ�JAIST�



ĄǞȶưĻđƼȺǑ*!

"  ėȺĄǞȻʆ2ìȟɇȸɈʆ2ȲȺƘ�SĈđƼɍƔȩȠʆȬɊɇȻŢ1ìʆŢ2ìȶ1�1�
ÁȵȻȸțʇ�ǚʆ��ȺǞȹŖȩɆȜȹĒȒȸ�ÁȠȚɉʇ!

Ǆñ{ŕ¬ǋȐ��¬ǋbȻĚ��÷ǋȻȐƕ+ǘƃbȻƕ+ǘƃȵȚȲȮƃɍçÆȹĚ�ȦȫȮ

ƃȹȻȐäŵȧȸțȑǨƕ+ǘƃbȻƕ+ǘƃȵȚȲȮƃȺĚ�ǨLȹȐȬȺƃȺĚ�ȹɆȲȴǄñ{

ŕ¬ǋbȻĚ��÷ǋȺeŵĔƃȶȸɉȿȡƃɍçÆȹĚ�ȦȫȮƃȹȲțȴɄȐjĒȶȩɉȑ!

"  Ţ1ìʆŢ2ìʆȚɉțȻƕÙ9ìʆÙ9ìɍȬɊȭɊ
ìʆ»ìȶȧʆŢ1ȺƘ�SĈđƼ
ɍŢ1±ʆŢ2ȺƘ�SĈđƼɍŢ2±ȶȧȴʆ�ƌȹʆėȺ�ÁȠƙɇɊɉʇ!

!

!

"  ĄǞȶưĻđƼȺǑ*Ȼʆ�ȡȢ7ŝǡʆŰȟȢȻ20ŝǡś°ȹDǡȵȡɉʇ(Jurix,!2010)!

"  xĞ¬ǋģ2007ĵʆĄǞêʆ556,!ƗêìĄǞʆ200,!!Dć�ƴʆ189!

(i)�
ì� Ţ1±� (ii)�
ì� Ţ1±�

»ì� Ţ2±� »ì�

(iii)�
ì� Ţ1±� (iv)�
ì� Ţ1±�

»ì� Ţ2±� »ì� Ţ2±�

2014/2/27� Ǯǲ�JAIST�

ƗêìĄǞȶưĻđƼʃƘ�SĈđƼʄ!

2014/2/27�

5ìǩxĞ¬ǋģŢǯǭĄȺǯʄ�

¬ǋŵ�ʃȥȺģ¹Ⱥ�Ⱥƚ�bȻ�Ⱥģ�Ⱥƚ�ȹɆɈȬȺ:ǠȹȲȡäŵɍ0ĘȦɊȴț

ɉ¬ǋŵ�ɍǖȢȑʄȻȐȬȺeŵĔƃȺŃCȹɆɈȐȬȺ:ǠȺäŵɍ0ĘȩɉȑȮȯȧȐȥȺ

ģ¹Ⱥ�Ⱥƚ�bȻ�Ⱥģ�Ⱥƚ�ȹɆɈȬȺǠȺ�ǆȹȲȡäŵɍ0ĘȦɊȴțɉȶȡȻȐ

0ĘȦɊȴțȸțǆDȺǠȺäŵǨɍ0Ęȩɉȑ�

hì�

Ţ1ì� Ș¬ǋŵ�ȻȐșT1ȔȬȺeŵĔƃȺŃCȹɆɈȐȕA1ʗȬȺ:ǠȺäŵɍ0ĘȩɉȑʘC1�

Ţ2ì� ȮȯȧȐȔȥȺģ¹Ⱥ�Ⱥƚ�bȻ�Ⱥģ�Ⱥƚ�ȹɆɈȬȺǠȺ�ǆȹȲȡäŵɍ
0ĘȦɊȴțɉȶȡȻȐȕA2ʗ0ĘȦɊȴțȸțǆDȺǠȺäŵɍ0ĘȩɉȑʘC2�

Ù9ì�
ȔȥȺģ¹Ⱥ�Ⱥƚ�bȻ�Ⱥģ�Ⱥƚ�ȹɆɈȬȺ:ǠȹȲȡäŵɍ0ĘȦɊȴț

ɉ¬ǋŵ�ȕA3ɍǖȢȑ�

ưĻđƼʑŢ1ìȶŢ2ìʑ(iii)z,!!Ţ1ìȶÙ9ìʑ(ii)z,!Ţ2ìȶÙ9ìʑ(ii)z�

Ţ1±� ʚ(A3)!∧!(T1,!!A1)!!∧!ʚ(T1,!!A2)!!→!!(T1,!!C1)�

Ţ2±� ʚ(A3)!∧!(T1,!!A1)!!∧!(T1,!!A2)!!→!!(T1,!!C2)�

ĤʇǩǷǪȻǷɍ@�ȶȩɉpǟɍƔȩʇ�

Ǯǳ�JAIST�



ƗêìĄǞȺƘ�SĈđƼȺƜć!

2014/2/27�

$  2ěǙȺƜćģɍàč(ACM!TALIP,!2013)!
1) ưĻđƼȺƘŮȺ�ſȶƨƲ!
! hìȺì�FƔĺ!
! �ǉŪF�ſȶƘŮȺƨƲ!
(CRFs)!

2) ưĻđƼȺ�ſȶƨƲ!

! ưĻđƼƘŮȺɗɹɰƔĺ!!
! ǉɁ�ȡɗɹɰȺ�ſ(MEM,!
SVM)!

! ILPȹɆɉǂEȸǆDɗɹɰȺÜů!

$  �ǣ!
! ưĻđƼƘŮȺƨƲʆF:!74.37%!
! ưĻđƼȺƨƲʆF:!83.38%!
! :%ȺƨƲʆF:!62.00%!

ĄǞɧɕɝɩ 

ưĻđƼȺƘŮ
ȺƨƲ 

ưĻđƼȺƘŮ 

ĄǞȺ 
ưĻđƼƔĺ 

xĞ¬ǋģəʁɮɝ 

ɗɹɰƔĺȺ�ſ 

ƨƲɷɨɻ 

�ǉŪFɷɨɻ 

ŪF�ſ 

ưĻđƼȺƨƲ 

ǮǴ�JAIST�

>aĲǑ*!

"  >aĲǑ*ȹȻʆģ�ʆĄʆǞʆgȸȷʆ:ɧɕɝɩɍÖȩ}iʆɧɕɝɩȺķ�ǆDɍaĲ
ȩɉ}iȠȚɉʇ»ąœŞȺ�ƴȻLƃȵȚȱȮʇăœŞȻʆºƃɄ�ƴʇ!

ʎǨȏLǞȺ¢CȻȐ^ľR4ŏ�ȵ�Ƀɉ}iɍǖȡȐ^ľ¬ǋ+ǘģȺƕ+ǘƃȵȚɉŢ�gƕ+

ǘƃȺƕÍǢǇ2ƃȵȚɉŢ�gƕ+ǘƃȹȚȲȴȻȐȬȺǇ2ƃȵȚɉŢ�gƕ+ǘƃɍ(ŀȩ

ɉ�Đ
ɍųłȧȴƒȜɄȺȶȧȐx�<Uq>ĨŲiģǨƍȧȢȻyï<Uqţ>ĨŲiģȺŲiq

bȻřş�Ċéƅq>ĨģȺƚ�ȹɆɉřş�Ċéƅq>ĨI°ȺQ9ƃʃ��Ȗř�éƅq>Ĩ

I°ȺQ9ƃȗȶțȜȑʄȵȚɉŢ�gƕ+ǘƃȺƕÍǢǇ2ƃȵȚɉŢ�gƕ+ǘƃȹȚȲȴȻȐȬ

ȺǇ2ƃȵȚɉŢ�gƕ+ǘƃɍŲiqbȻQ9ƃȶȩɉx�<Uq>ĨŲiȐyï<Uq>ĨŲ

ibȻóăřş�ĊØƋʀ>Ĩ�ĐvɍųłȧȴƒȜɄȺȶȩɉȑǨ!

ʏǨȏLǞȹƚ�ȩɉŢ�gƕ+ǘƃɍ(ŀȩɉ�Đ
ȶȻȐ^ľ¬ǋ+ǘģȺƕ+ǘƃȵȚɉŢ�gǨ

ƕ+ǘƃɍ(ŀȩɉ�ĐÉʃjģŢ=ĄŢ�Ǟȹƚ�ȩɉ�ĐÉɍțȜȑʄȺ�Đ
ʃjģŢ�Z�ĄǨ

ȹƚ�ȩɉ�Đ
ɍțȜȑŢŇ;ĄŢ�ǞȹȞțȴjȨȑʄɍțȜȑǨ!

"  4ěǙȵÖŖťÉɍj�ȩɉïģɍàč!(ICAIL,!2013)!
"  ǩǮǪǨŪFȺĕĎ�ſǩǹǻǿȄǪȹɆɈÖŖƔĺɍj�ʇǩǯǪǨÖŖƔĺȺƜćʃÖŖ7ʆ@�ƩʆɢɑɱʄʆǩǰǪǨ
đìĀȹɆɈƕÖŖ�ƴȺ.ƖɍÐCʆǩǱǪǨĕĎ�ſȹɆɈƕÖŖ�ƴɍĢ��

" xĞ¬ǋģɍ�ƴȹ�ǣʇListwiseǨģȠǨpairwiseǨģɆɈ�ȧɆțʇʃaccuracy:!86.03ʄ�

2014/2/27� Ǯǵ�JAIST�



ģ�ìȻǎȢȴÔ´Ƞ�ț!

ǇµÉ¼ȶȻȐģ�ʃģ�ŜģŢ�ĄŢ=gʃ�Žʄȹƚ�ȩɉ<ŉģ�ţcȽ�

ČȺȸțŗvţɍǖȢȑʄȟɇeȣɉM&ǋȺǇµʃċ±bȻCƷʃ<V<ŗ3ţǀ

ŀÏƷ,Ɵ��Ⱥ<ŗ3ţǀŀÏƷ,ǨƟȺeŉĔcȽŗ3ňeŉĔɍmɂȑė

ĄȹȞțȴjȨȑʄȹ*ɉɄȺȹǔɉɄȺȶȧȐƷăM&ǋȺǠȺĩ�ȹ#ȜɄȺc

ȽDNzDNʃjģŢ�ĄŢZ�gȺ�ȹƚ�ȩɉDNzDNɍțțȐģ�ƭŜ

,Ɵȹ*ɉ,ƟȺDNɍmɂȑ��ȥȺǞcȽėĄȹȞțȴjȨȑʄȹɆɉɄȺɍǖ

ȢȑʄȐHŉȺǇµʃƷĿȺĦTWȹǑȩɉģ¹ŢŇZ�ĄŢ�Ǟʃ�ǐǇµʄȹƚ

�ȩɉǋǍȺDǇɍmɂɄȺȶȧȐDNzDNȹɆɉɄȺɍǖȢȑʄȐM&ǋȺDǇ

ʃCƷȹ*ɉɄȺȹǔɉȑʄȐ{ǋHÄʃ+ǘĐģŢ�Z�ĄŢ�Ǟʃ{ǋHÄȺä

ËţȺIǔʄȹƚ�ȩɉ{ǋHÄɍțȜȑʄ�ȽȹÏƷ,Ɵʃ<ŗ3ÏƷ,ƟcȽ

<V<ŗ3ţǀŀÏƷ,ƟɍǖȢȑʄcȽķ�eŉƣJņƒ,ƟȺdŉȺDǇʃģ

�ŜģŢ�ĄŢZ�gȺZ�ȹƚ�ȩɉǂČĺĶDǇȹ*ɉɄȺɍǖȢȑ��ȥ

ȺĄȹȞțȴȖǇµţȗȶțȜȑʄȹ*ɉÉ¼ɍțȜȑǨ!
!

ǩÉ¼ŜģŢǯǱĄŢǮǞǪ�
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xĞ¬ǋģȺđƼňúȡáȝ!

"  fƬÃȺǤțģ�ƠƻƝƩɍŋÖȧȴ!

"  đƼňúȡáȝ!

# ĄìȺƘ�SĈȺưôɍõŔȹȩɉȶțȜïǌ�
# Ƙ�SĈđƼȺƔĺȹ*ɉƚKʃǮǭʄȶìƔĺȹ*ɉƚKʃǴʄ�

"  ǯǭǭǵ¬ȺxĞ¬ǋģɍ�ƴʃJAIST!Press,!2009ʄ�

# ƕ+ǘƃȹǑȩɉĄìȠ
ȸ�ƴ�
# úȡáȝȮĄìȺǞɅgȻǰǯǵ�
�ʃxĞ¬ǋģʑĄìȻ:ǆȵǯǮǳʆǞȻ:ǆȵǲǱǵʄ!

"  úȡáȝŴĈȻŗ!+ǘRU�ȠŔƨ�

"  ƕǣƃȹɆɉ�ǣ!

#  ʐĄǞȹȲțȴʆǰǭ�Ⱥƕǣƃɍ5ì�ƴȶđƼňúȡáȝ�ƴȺǯżȹD
ȣʆhĄǞȺ@�ȹȲțȴƸrȧʆƜŤ÷ǐȶuêɍƞĪ�

# ÷ǐɄuêɄđƼňúȡáȝȠ�ƌȹ�ȸȟȱȮʇ�
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xĞ¬ǋģȺđƼňúȡáȝ!

2014/2/27�

Ȕ5ìȕ�

¬ǋŵ�ȺeŵĔƃȠĚ�ȧȮ}iȹȞțȴȐȬȺĚ�ȧȮƃȹäŵȩȿȡ¬ǋŵ

�ȵɀȯȬȺƃȹäŵȧȸȟȲȮɄȺȠȚɉȶȡȻȐȬȺƃȺǇ2ƃȐ�ȐĳǨ ĜȐ�Ȑ

ŘĳĜbȻ6³��ȵȚȲȴȐȬȺƃȺĚ�Ⱥµ÷ȬȺƃȶľƞɍjȨȢȧȴțȮɄ

ȺȻȐƉªȺkȵȐȬȺāäŵȺ¬ǋȺäŵɍƯġȩɉȥȶȠȵȡɉȑ�

ȏȏȏȏȏȏȏȏȏȏȏȏȏȏȏȏȏȏȏȏȏȏȏȏȏȏȏȏȏȏȏȏȏȏȏȏȏȏȏʃxĞ¬ǋģŢǮǶĄʄ�

ȔđƼňúȡáȝ��

ʃʓȟȲʔʄȺ}iȐʃʕȟȲʖʄȺƃȻȐƉªȺkȵȐȬȺāäŵȺ¬ǋɍƯġȩɉȥ

ȶȠȵȡɉȑ�

ʓʑ�¬ǋŵ�ȺeŵĔƃȠĚ�ȧȮȑ�

ʔʑ�Ě�ȧȮeŵĔƃȹäŵȩȿȡ¬ǋŵ�ȵȐɀȯäŵȧȸȟȱȮɄȺȠȚɉ�

ʕʑ�eŵĔƃȺʃǇ2ƃbȻ�bȻĳbȻĜbȻ�bȻŘĳbȻŘĜbȻ6³

���

ʖʑ�eŵĔƃȺĚ�Ⱥµ÷ȐeŵĔƃȶľƞɍjȨȢȧȴțȮƃ�
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ȞɌɈȹ!

"  ģ�ìúȺưĻđƼȹǑȩɉœŞȹQȝʆ�ƠȺœŞɍƒȱȴȡȮʇ�
!  Ĥǈəʁɮɝ'Ç�
!  đƼňúȡáȝȺƉTW�
!  fƬÃl�ȺȮɃȺɑɿɢɰɓʁɝ�
!  ģ�ǾǷɛɝɧɵ�
!  ģ�ìúȸȷȺ'Çȉ�ùɍäâȩɉÅ|ùîģ�
!  G)ìúȺđƼƜćʃG)ǺǸʆďůȺäâʄ�
!  gȺŲƹɁľÇģ�
!  ĄǞȺưĻđƼȹ{ȳȢƀƢģ�
!  ƝƩBĻȹɆɉőŎďCģ�
!  ĄǞ@�ȺȀǽǼȹɆɉƠƻ�

"  ȥɊɇȺœŞɍ�ƌWʀŸiWȩɉȶȶɄȹʆýSÃɍŖȩȮɃȹɝɘʁɹɯɺ
ɧɐɍ�ȤȸȣɊȼȸɇȸțȶƂȝȴțɉʇ�

2014/2/27� ǯǯ�JAIST�



aƂìĸ�

• L.T.N.*Tho,*M.L.*Nguyen*and**A.*Shimazu.**Unsupervised*Keyword*ExtracSon*for*Japanese*
Legal*Documents,*Legal*Knowledge*and*InformaSon*Systems**(JURIX*2013),*Bologna, 2013.**

• O.*T.*Tran,*B.*X.*Ngo,*M.*L.*Nguyen*and*A.*Shimazu.*Answering*Legal*QuesSons*by*Mining*
References*InformaSon.*InternaSonal*Workshop*on*Juris_informaScs*(JURISIN*2013),*
Yokohama,*2013.*

• O.*T.*Tran,*M.*L.*Nguyen*and*A.*Shimazu.*Reference*ResoluSon*in*Legal*Texts.*InternaSonal*
Conference*on*ArSficial*Intelligence*and*Law*(ICAIL),*pp.101_110,*Rome,*2013.*(Award*for*Best*
Student*Paper)�

• B.*X.*Ngo,*M.*L.*Nguyen,*O.*T.*Tran,*and*A.*Shimazu.*A*Two_Phase*Framework*for*Learning*
Logical*Structures*of*Paragraphs*in*Legal*ArScles.*ACM*TALIP,*Vol.12,*No.1,*pp.3:1_3:32,*
doi>10.1145/2425327.2425330,*2013.*�

• H.*Igari*and*A.*Shimazu.*SyntacSc*Document*Structure*of*Legal*Documents.*InternaSonal*
Workshop*on*Juris_informaScs*(JURISIN*2012),*pp.49_62,*Miyazaki,*2012.***

• H.*Bui,*M.*L.*Nguyen*and*A.*Shimazu.*Divide*and*Translate*Legal*Text*Sentence*by*Using*its*
Logical*Structure.*InternaSonal*Conference*on*Knowledge,*InformaSon*and*CreaSvity*Support*
Systems*(KICSS2012),*pp.18_23,*Melbourne,*2012.**

• M.*L.*Nguyen*and*A.*Shimazu.*A*Semi*Supervised*Learning*Model*for*Mapping*Sentences*to*
Logical*form*with*Ambiguous*Supervision.*InternaSonal*conference*on*ApplicaSons*of*Natural*
Language*Processing*to*InformaSon*Systems*(NLDB*2012),*pp.*116_127,*Groningen,*2012.**

• §ĥǨõǬǨģ�¨�ʑ�¾ȸŗ!ɛɝɧɵơƞȺȮɃȺïģưȌģ�ìúȺƜćɍ�¾ȹȌ
ʃƜƫưìʄǬ!IEICE,*Fundamental*Review,*Vol.5,*No.4,*pp.320_328,*2012.**
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aƂìĸ�

• M.*Q.*N.*Pham,*M.*L.*Nguyen,*B.*X.*Ngo*and*A.*Shimazu.*A*Learning*to*Rank*Method*for*
InformaSon*UpdaSng*Task.*Applied*Intelligence,*DOI={10.1007/s10489_012_0343_2},*pp.*1_12,*
2012.**

• K.*Takano,*M.*Nakamura,*Y.*Ohyama*and*A.*Shimazu.*SemanSc*Analysis*of*Paragraphs*
ConsisSng*of*MulSple*Sentences*_*Towards*Development*of*a*Logical*FormulaSon*System*_.*
Legal*Knowledge*and*InformaSon*Systems*(JURIX2010),*pp.117_126,*2010.*

• Ĵ¥]�.!ģ�¨�ʑ�¾ȸŗ!ɛɝɧɵơƞȺȮɃȺŸiɡɰɩɒɓɏŚ�Ǩ(Ò¸ưì).!Å
|BĻ,!Vol.51*No.5,*pp.487_490,*2010.*

• M.*Nakamura*and*A.*Shimazu.*SemanSc*Analysis*of*NaSonal*Pension*Law,*InternaSonal*
Workshop*on*Juris_informaScs*(JURISIN*2009),*pp.83?94,*2009.**
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