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概要 OĸŒŰƉƎſżū īĪ ŌœąBŐYľĨħCÔōľŋñ�Œ�Ũ�ķĊŜĻōĶŌķŤĩħŃŒŅŝąBŐYŀ

ŤÄ�ÁŏCÔ�Ő0ĳŋĨħŃŒąBŚŅœCÔŨðĈŀŤšĲŏ�ĶOĸóŢťŤĩħŃĻŌ�ÎŌœąB�ōC

Ô�Œ��ŨæyľŅðĈ�ŨYĄŐĨħĒ'ŏðĈ�ŨąB�ōÄ�ÁŏCÔ�Œę�sĵŢē�ŀŤƌŽƓ

Ũ�£ŀŤĩħ|°ōľŋœſƎƙƑƓƀŻžƖƙŮŨ½ıŅm�ŒCÔē�ƌŽƓŨ�iľĨħðĈ�Ũē�ŀŤź

ŶŮŐĒ½ŀŤĩħ ŚŅðĈ�Œē�ƌŽƓŒTåƘżŶžŨÃÁŐĨħ�SŒŽƙźŸŻžĵŢðĈ�Ũ�|Ō�%

ľĨħŽƙźŸŻžŨ¦ØľŅĩħ ĻŒ¦ØľŅŽƙźŸŻžŨ½ıŋĨħ�£|°Ķ�1ŌİŤĵŎĲĵù�VĥŨìň

Ņĩ 

キーワード ŰƉƎſżū QA, ÀśĊśſƎƙƑƓƀŻžƖƙŮ, ðĈ�ē�, &�íº

1  はじめに 

ċe, ƏƙųĵŢŒąBŐYľŋè2ŌrÔŀŤą
BrÔŴŶżƊŒ&ĕŌŒÆÏĶÂũŐìŧťŋıŤ.  
�ċŒąBrÔŴŶżƊŐĴıŋœąB�ōrÔ�

ŒƈŪŨ, ſƎƙƑƓƀŻžƖƙŮŨ½ıŋ�ĀŀŤ|
°ĶOĸ�£ļť�SŒ|°šţPķĸsçŨ=�ľŅ.  
��ƏƙųŒąBōrÔĵŢzţÐňŋıŤŲƙƄ

ŶōľŋŰƉƎſżū QA Ķ�ĺŢťŤ. ŰƉƎſżū QA
ōœƏƙųĶąBŨ~Îľ, ŃťŐYľŋ
ŒƏƙų
ĶCÔŀŤjŒŲƙƄŶŌİţ , ŃŒ�í�ōľŋ
ĮYahoo!ÅtîįĶ�ĺŢťŤ.  
ĻŒšĲŏŰƉƎſżūQAœ�éÁŐ��ņĹŌœŏ

ĸñ�Œ�Ũ�Ĺ, ŃťŐšňŋƏƙųœCÔŒuK
ĖŨOĸŀŤĻōĶŌķ, CÔŒ�ġsŨĦŝŤĻōĶ
ŌķŤ.  
ŚŅŰƉƎſżū QA Œ&ĕŌœ�ŐƇŶžŪƗŲƙ

�UĶÆÏŒ�pŌİţ, ąBrÔŐęŀŤÆÏœ]
ŏı. ľŅĶňŋŰƉƎſżūQAŐĴıŋŞ�SŒąB
rÔŴŶżƊŒšĲŏ�B�Ôōœđı, ąBŐYľŋ
ñ�Œ�Ũē�ŀŤĻōĶŌķťŔ, uKĖŒİŤƏ
ƙųŐōňŋ��ŒĦıCÔŨè2Ō��ŌķŤōæ

ĳŢťŤ. 
ļŢŐŰƉƎſżū QA ŌŒƏƙųŒñ��ŒCÔŨ

&�ŀŤō, ąBŐYŀŤCÔņĹŌŏĸ, ŃŒCÔŐ
YľŋðĈŨľŋıŤ�ŨOĸóŤĻōĶŌķŤ. í 1 Ő
!��ŨÈŀ. �áĔœðĈ�Œ"WĶæyľŋıŤ
ƅƔƙŷŌİŤ. 

ĻĻŌœŰƉƎſżū QA ŐĴĹŤƏƙųŒCÔ��
ŒĲŇ, ąBŐYľŋÔĳŨ�ÈľŋıŤ�ŨCÔ�, 
ąB�ĴšŕCÔ�Œ"WŨðĈľŋıŤ�ŨðĈ�

ō@ŖĻōŐŀŤ. ĻŒšĲŏðĈ�Ũè2Ō¼zŀŤĻ
ōĶŌķťŔšţuKĖĶOĸ, ��ŒĦıuKŨ��
ŌķŤōæĳŢťŤ.ħ  
�ÆÏŌœ, ŰƉƎſżū QA ŐĴĹŤąB�ōCÔ

�ōŒę�ŐJŊıŅðĈ�Œē�ŨìĲŅŝŐ, �
SŒſƎƙƑƓƀŻžƖƙŮŨ½ıŅCÔē�ƌŽƓŨ

�iľ, Ē'ŏðĈ�Ũē�ŀŤĻōŨúśŤ.  

2  関連研究 

ċe, õý$»ŒāBĢŐĴĹŤſƎƙƑƓƀŻžƖ
ƙŮŨ½ıŅ|°œM0ľŋıŋ, m�Œ|°Ő¬Ř
ŋsçĶ=�ľŋıŤ�ĶOĸóŢťŤ.  

Kim[1]œÀśĊśſƎƙƑƓƀŻžƖƙŮŨ½ıŋ�
�Œ&ģŨìı, �S|°ō<ÓŚŅœsçŒ=�Ũ
VºľŅ. ŚŅ��&ģŐĚŢŁ, ļŚĽŚŏõý$»
ŒźŶŮŐYľŋĒ½ļťŋıŤ. �ÆÏŒ�ŒźŶŮ
ŌİŤCÔē�ŐĴıŋŞſƎƙƑƓƀŻžƖƙŮŨ½

ąB�: �
ĤĵŢƚ�ĘŌìňŋbňŋĻť
Ť×DŌ, �¿uàŨ?ŧĳŤōĻŦňŋİţŚ
ŀĵƛ 
CÔ�: �¿ŏŢ²ëœŎĲŌľŠĲĵ. 
ðĈ�: ²ëŌİťŔ�
ĤĵŢÊ¾Ōėg
áŐ	�ĳŌÚ 20&Ōŀ. 

í 1 ðĈ�Œ� 
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ıŅ|°ĶĦıÙfŨ%ľŋıŤ . Tan Ţ [2]œ bi-
directional LSTM Ũ½ıŋąBŐYľŋĒ'ŏCÔŨ

ē�ŀŤƌŽƓŨ�£ľŅ . Yin Ţ [3]œ BCNN(Bi-
CNN)ō@ŔťŤÀśĊśſƎƙƑƓƀŻžƖƙŮŨ½ı
Ņ|°Ō<§ŒźŶŮŨôĸņĹŌŏĸ, õı�ĳü
ăƘ>vę�üăŒźŶŮŐĒ½ľŋıŤ. 
��ŰƉƎſżū QAŐĴĹŤCÔē�ŐęŀŤÆÏ

œ]�ŌİŤ. TREC LiveQAŌœŰƉƎſżū QAŒè
2ôÔźŶŮŨ8ţ}ňŋıŤ. ��ōľŋWangŢ[4]œ
Bi-directional LSTM ō BM25 Ũ½ıŋŰƉƎſżū QA
ŌİŤ Yahoo! AnswersŐĴĹŤCÔē�ŨìňŋıŤ. 
ľĵľŏĶŢ LiveQA Ō�£ļťŅ|°œ-čŒCÔ
ē�ō<ĿŌİţ, �Œk.Őœ±Ãľŋıŏı. 

3  BCNN(Bi-CNN)[3] 

ĻŒÆÏŌœ Yin ŢŒ�£ľŅ BCNN Ũ�iľðĈ
�ē�źŶŮŐĒ½ŀŤŅŝ, ŚŁ BCNN Œ2�©¦
Ũþ�ŀŤ.  

BCNN œ�Ő�/^, ÀśĊś^, ƆƙƒƗů^, 
%/^Œ 4ŉŐ&ĹŤĻōĶŌķŤ. E 1Ő�/^, À
śĊś^, ƆƙƒƗů^Ũ, E 2Ő%/^ŨÈŀ.  
ÀśĊś^ōƆƙƒƗů^œŶźŻŮŀŤĻōĶŌķŤ. 

  

�/^Ōœ, �/��Œ:4ýŨ𝑑𝑑"ª�Œ&�í
ºŐN�ŀŤ . ĻĻŌN�ľŅ:4ýŒ&�íºŨ
𝑣𝑣", 𝑣𝑣%, … , 𝑣𝑣'(%ōŀŤ. 
ÀśĊś^Ōœ�/^ŌnŢťŅ&�íºŒÀśĊ

śŨìĲ. ƅūƓźŲŬŷŨ𝑤𝑤ōŀŤō,  𝑣𝑣*, … , 𝑣𝑣*+,(%Ũ
ĐÞľŅ𝑐𝑐*ōƅūƓź𝑊𝑊, ƂŬŪŶğ𝑏𝑏Ũ½ıŋ, ��Œ
h(1)Ũ½ıŋ¸o𝑝𝑝*ŨnŤ.  

 
𝑝𝑝* = tanh	(𝑊𝑊 ∙ 𝑐𝑐* + 𝑏𝑏)    (1) 

 
ŏĴ¸o𝑝𝑝*Œª�œÀśĊśƅūƓź �𝑑𝑑%ōŏŤ. Ļ
ĻŌœŹƕƃŽūƗůŨìı, �/^Œ&�íºŒ(
ŒŲŬŷŨ𝑠𝑠ōŀŤō, ÀśĊślŒ(ŒŲŬŷœ𝑠𝑠 +
𝑤𝑤 − 1ōŏŤ.  
ƆƙƒƗů^ŌœÀśĊś^ŌnŢťŅ¸oŐYľ

ŋ, ƆƙƒƗůŨìĲ. ĻĻŌœdHƆƙƒƗůŨ½ıŤ. 
BCNN Ō œ all-ap (all-average-pooling) ō w-ap(w-
average-pooling)ō@ŔťŤƅūƓźcŒđĲƆƙƒƗů
ŨìĲ. all-ap Ōœ�/ĴšŕÀśĊśŌnŢťŅ¸o
Ũ%/^Ō+½ŀŤŅŝ, ¸o𝑝𝑝ŒŀŘŋŒ(ŒdH
ŨōŤ. ĻťŐšţnŢťŅąBƇŮžƓŨ𝑞𝑞", . . , 𝑞𝑞@ , C
ÔƇŮžƓŨ𝑎𝑎", … , 𝑎𝑎@ōŀŤ. �� w-ap ŌœªŒÀś
Ċś^Ō+½ŀŤŅŝŐ, ƅūƓźc𝑤𝑤ŌƆƙƒƗůŨ
ìĲ. w-ap ŨìňŅlŒ(ŒŲŬŷœ𝑠𝑠ōŏŤ. 
%/^ŌœƕŵŶżūŻŮCbŐšţCÔ�ðĶąB

ŒCÔōľŋĒ'ĵŎĲĵ 2 �&ģŨìĲ. CbŐ½ı
Ť¸oĖœ<Ŀ^ŐĴĹŤąBƘCÔŒ all-apŌnŢť
ŤƇŮžƓŒģ�f𝑓𝑓%, … , 𝑓𝑓CōŀŤ. BCNN Œ+¶ōľŋ
ƕŵŶżūŻŮCbŒŅŝ, ¸oĖŒĎ0ĶW�Ō�i
sĶĦıĻōĶ�ĺŢťŤ. CÔē�źŶŮŐĴıŋœ, 
ąB�ōCÔ�Ō ĆľŋıŤ4ýŒ�Ĵšŕ Ćľ

ŋıŤ4ýŒ idfŒAĶ¸oĖōľŋĎ0ļťŋıŤ(Ń
ťńť𝑓𝑓D, 𝑓𝑓EōŀŤ).  E 1  BCNNŒ�/^ƘÀśĊś^ƘƆƙƒƗů 

E 2  BCNNŒ%/^ 
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4  	
�� 

�ÑŌœ, BCNN ŨðĈ�ē�ŐĒ½ŀŤŅŝŒ�
i�°ŐŉıŋčŘŤ.  
�£ŀŤƌŽƓŨE 3 ōE 4ŐÈŀ.  

 

 

Ņņľ all-ap ŐšňŋnŢťŤðĈ�ðŒƇŮžƓŨ

𝑠𝑠", … , 𝑠𝑠@ōŀŤ.  
ƌŽƓŗŒ�/œąB�ōCÔ�ō�ðŒðĈ�Œ 3
ŉŌİţ, %/ōľŋ�ðŒðĈĶĒ'ŌİŤĵŨƕŵ
ŶżūŻŮCbŐšŤ 2 �&ģŌ*UŀŤ. ąBƘCÔ
Ő0ĳ�ðŒðĈŞ BCNN ō<§Œ$»ŨìĲ. Ņņ
ľƕŵŶżūŻŮCbŐ�/ŀŤ all-ap Œģ�fŒÝś
;ŧłŨąBōðĈ, CÔōðĈŒ 2ŉŐ�iŀŤ.  
  ŏĴ, �£ŀŤðĈ�ē�ŒźŶŮŌœ�Ā�Ō�
£ľŋıŤŪżƗŴƐƗœ�½ľŋıŏı. ÀśĊśş
ƆƙƒƗů�ŐąBŐYŀŤðĈŒŪżƗŴƐƗōCÔ

ŐYŀŤðĈŒŪżƗŴƐƗŒ��ĶðĈ�ŐĵĵŤĻ

ōŐšţ, ģ�fŨ´ŤŅŝŐqòŏuKŨQĲ9çs
ĶİŤŅŝŌİŤ. 

5  DーA@ットに,い- 

ðĈŒē�ƌŽƓŒTåƘżŶžŨìĲŅŝŐ Yahoo!
ÅtîŽƙź(Ò 2·)ĵŢŽƙźŸŻžŨ¦ØŀŤ.Ņņ
ľŭżűƒŨGIĬ�ìĬĴ%ĵĹŐĚUľŋıŤ. ð
Ĉ�ĶąBōCÔŒ4ýşƅƔƙŷŨæyľŋıŤĔ

&Ķ�ÇŌİŤŅŝ, ĻŒŭżűƒŐĚUľŅ. 

5.1  ���� 
ĮƏƙųŒCÔ��ŒĲŇĬCÔ�ŨĜĸąBōCÔ

Œ"WŒ��ŨæyľŋıŤįōıĲsąŨµŅŀ�Ũ

ĻĻŌœ«ľıðĈōUäŀŤ. ÃÁŒðĈ�ĶİŤ�
ÑĵŢ(ąB�ƘCÔ�ƘðĈŒ�ð�)ŒÝŒjŌ�
%ľŅ. �%ŀŤąB�ƘCÔ�ƘðĈ�ŒÝœ�Ő
�öŭżűƒŒĲŇ, ąB�Œ"WĶL{Ũ[őŤŞŒ
ōľŅ.ŚŅąB�ƘCÔ�ƘðĈŒ�ð�ŒÝŐœ«ľ
ıðĈ/«ľĸŏıðĈŒ 2�ŒƑƇƓŨ��ľŅ. 

5.2  �� 
5.1 ÖŒ�°ŌnŢťŅŽƙźŸŻžŒûÜŨí 2 Ő

Èŀ. <ĿąB�ƘCÔ�ƈŪŐYľŋ, «ľıðĈō
«ľĸŏıðĈŒ��Ũ>ũņñ�ŒðĈ�ð�Ķę

Đ�ĹŢťŋıŤ¦ďōŏňŋıŤ. 
í 2 ¦ØľŅŽƙźŸŻžŒ¥ò 

 Tå żŶž 

ąBƘCÔƈŪ� 868 193 
ąBƘCÔƘðĈƈŪ� 12794 1967 
«ľıðĈ� 962 210 
«ľıðĈĶSFľŏıą

BƘCÔƈŪŒ� 
442 0 

1�İŅţŒdHŒ4ý� 14.43 13.05 
 

6  �& 

¦ØľŅŽƙźŸŻžŨ½ıŋ�£|°ŐšŤðĈŒ

ē�ŨìĲ. ù��ŐœðĈ�ðŒ�ŨƌŽƓŒ%/

E 4  �£ƌŽƓŒ%/^ 

E 3 �£ƌŽƓŒ�/^ƘÀśĊś^ƘƆƙƒƗů 
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ŒÇ¹ŒĦıĠŐ�ŘŤ. ù��¨ōľŋ MAP(mean 
average precision)ō MRR(mean reciprocal rank)Ũ½ı
ŋ, «ľıðĈŨƌŽƓĶŎŒÌfē�ŀŤĻōĶŌķ
ŤĵŨù�ŀŤ. 

6.1  �&�� 
�œ MeCab ŌjxÛô�ŨìĲ. �/4ýŒ&�

íºŗŒN�Őœ word2vec[5]Ũ+½ľ, &�íºŒ
ª�𝑑𝑑"œ 200 ōľŋ, &�íºĶSFľŏı4ýœ 
[-0.01, 0.01]Œ�§&`Ō)�3ľŅ. 
%/^ŗ�/ŀŤƇŮžƓŒģ�fŒÕ%�°œŰ

ŲŬƗģ�fōľŅ. Tå¹Œÿ�Őœ Adagrad Ũ½
ıŋıŋ, L2 «,3ŨìňŅ.ħ ƁŬƃƙƃƑƋƙźōľ
ŋ, ƅūƓź �𝑑𝑑%œ 50, ƅūƓźc𝑤𝑤œ 4, «,3ğ
œ 0.0004 ōľŅ. 
ÀśĊś^Ķ 1ŉŌİŤƌŽƓō 2ŉŐŶźŻŮľŅ

ƌŽƓŒ 2ÍģŒ÷UŌVĥŨìňŅ.  

7  ��.�� 

VĥŒÞ¡Ũí 3ŐÈŀ. MAP, MRRĶōŞŐ 0.6ċ
ĉŒ�ŌİŤĻōĵŢ, �£|°ĶêRŏ*UĶŌķŅ
ĻōĶŧĵŤ. ÀśĊś^Œ�Ķ 1 ŉŌİŤƌŽƓšţ
2ŉŐŶźŻŮľŅƌŽƓŒřĲĶMAP, MRRōŞŐšı
Þ¡ōŏňŋıŤĻōĵŢ, âţČľÀśĊśƘƆƙƒƗ
ůŨìĲĻōŌšţšıðĈē�ĶŌķŤōæĳŢťŤ.  

í 3 �£|°ŒMAPƘMRRŐšŤù� 
ÀśĊś^Œ� MAP MRR 

1^ 0.6142 0.6228 
2^ 0.6458 0.6581 

  ŚŅ¦ØľŅŽƙźŸŻžœ, �Œ4ý�Ķ]ŏıŅ
ŝ, W�Ő4ýĴšŕƅƔƙŷŨ¤ÅŌķŅōæĳŢť
Ť. ľŅĶňŋ�lœ4ý�ŨMşľŋ§ĭŏ�ŐY
ŀŤVĥĶqòŌİŤōıĳŤ.  
�ÎŌœù�|°ōľŋ, MAPōMRRŨ�½ľŅĶ, 

ŃťņĹŌŏĸnŢťŅðĈŨ�|ŐšŤù�ŨŀŤĻ

ōŌšţ«ÇŐsçŨ´ŤĻōĶŌķŤōæĳŢťŤ.  
�Cœ 1 ŉŒðĈ�Ũē�ŀŤōıĲźŶŮōľŅĶ, 

VĝŒŰƉƎſżūQAŒƏƙųŒCÔŐœñ�Œ�Ķ
SFŀŤĻōŞİŤ. 1ŉŒðĈ�ņĹŌŏĸ 2ŉ��Œ
�Ũē�ľ, ŃŒL;ŒÙfŐŉıŋŞ¤øľŋıķ
Ņı. 
�ÎŌœąBōCÔŨæyľŋıŤ�ŨðĈ�ōľ

ŅĶ, VĝŒ�ÑŐœąBŒśŚŅœCÔŒśŨæy
ľŋıŤ�ŞOĸSFŀŤ. ĻŒšĲŏ�Ş<§Őē�
ŀŤĻōĶŌķťŔļŢŐ�ÑōľŋŒO§sşßãs

ŨĦŝ, uKĖĶOĸ, šţ��ŒĦıuKŨ��Ōķ
ŤōæĳŋıŤ. 
ŚŅ�|ŌŽƙźŸŻžŨ¦ØŀŤL;, �ĘÁŰŶ

žĶqòōŏţ, ļŢŐ#ºsŨQışŀı. ¸ŐſƎ

ƙƑƓƀŻžŨ½ıŅ|°ŐœPĖŒŽƙźŸŻžŨT

åŐqòōŀŤ. ŃŒŅŝ paragraph2vec[6]Ő�íļť
Ť�aŏľTåŐšňŋąB�ƘCÔ�ƘðĈ�ŨƇŮ

žƓ3ľŋę�sŨ\ĸĻōĶŌķťŔ�|ŐšŤ¦Ø

ŨìĲqòœŏĸ, ĻŒBĢŨô®ŌķŤōæĳŢťŤ. 

8  お64に 

�ÎŌœŰƉƎſżū QA ŐĴĹŤąBōCÔŨæy
ľŅðĈ�Œē�ŨìňŅ. ŃŒŅŝŐ�SŒŽƙź
ŸŻžĵŢðĈ�Ũ>Ŝ�Ũ�%ľ, �ŅŏŽƙźŸŻ
žŨ¦ØľŅ. 0ĳŋ�SŒCÔē�ƌŽƓŨ�iľ,ħ
ðĈ�Œē�ŐĒ½ľŅ. �lœ�£|°Ķ�1ĵ
ŎĲĵŨšţ«ÇŐ¤øŀŤŅŝŐšţ6XŏƌŽƓŒ

ù�ōO§ŏ�Ũ>ũņŽƙźŸŻžŗŒ�êō, sç
=�ŒŅŝ�£ƌŽƓŒ�êĶqòŌİŤ. 

�  

�ÆÏŐĴıŋ, ƍƅƙ¢h�É��ŒĮYahoo!Å
tîŽƙź (Ò 2 ·)įŨ+½ļłŋĞķŚľŅ. ³ĸw
ĂıŅľŚŀ. 
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