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৯ઃ
�� $&/�໪ਏ
�� ী৙৿਱
�� ૛ધງஂ
– 8QVXSHUYLVHG�7UDQVFULSWLRQ�RI�+LVWRULFDO�
'RFXPHQWV��%HUJ�.LUNSDWULFN�HW�DO��

– +($'<��1HZV�KHDGOLQH�DEVWUDFWLRQ�
WKURXJK�HYHQW�SDWWHUQ�FOXVWHULQJ�
�$OIRQVHFD�HW�DO��

�� ऽधी

2013/09/03 Copyright (C) 2013 Nippon Telegraph and Telephone Corp. All rights reserved. 2



$&/������໪ਏ
• 7KH�DVVRFLDWLRQ�IRU�FRPSXWDWLRQDO�OLQJXLVWLFV��$&/��
਌ಈभব੠ভ৮द؜০৚��৚৯
– ੑ઴੉ୁ৾ী৙॑৻਀घॊভ৮द਼؜ੀরऊैঢ়৴ী৙भଢ଼஢
঻ऋ঳ൡपভघॊ

• ਋৑؟����ফ�া�঩ع�঩
• ৫ಈ৉؟९ইॕ॔قঈঝफ़জ॔ك

– ໪ब௎ପ؜৪ପ؜຋ପदઐ൩प৫ಈ
– આফमੋପਣق஻ব؜كਟফम঎ঝॳঔ॔ق৪বك

• ఼උ૨म�����/RQJ�����������������6KRUW������
���������

• ਺ံ૛ધम����੯؜૞ਸ঻ਯम���যधऩॉ؜ૌுਈ
পभૠெधऩढञ
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ଢ଼஢৿਱؟਌ਏী৙भ఼උ੯ਯ

• ൊ਱धखथम୻ফध৊஘؜ਃ༊ᄽ๨ृ ଡધੰෲऋ੗ਯ
• ੗஘ਙ॑੎ଳघॊ্਱ਙपँॉ؜༉खःଢ଼஢ऋસध఼උऔोथःॊ
• ९ش३কঝওॹॕ॔पঢ়घॊଢ଼஢ऋੜਸ
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ଢ଼஢৿਱؟ী৙໪௴ ���
• ਃ༊ᄽ๨
– ਌૴म V\QWD[�॑અൟखञ্১؜ 3DUVLQJ�धঢ়
৴खञਵ਻ऋ੗ः �/LX�

– 5LFK�ऩੲਾ॑ઞढथᄽ๨घॊ্਱ਙु੗ਯ
�*RWR HW�DO���*UHHQ�HW�DO�

– $OLJQPHQW�दम '11�॑ઞढञुभु �<DQJ�HW�
DO��

• ଡધੰෲ
– '11�॑ਹ৷खञু১ऋলਠ �6RFKHU HW�DO��
– প੗ਯम଻શभਖ਻॑खढऊॉੰःथःॊഀ଴
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ଢ଼஢৿਱؟ী৙໪௴ ���
• 1/3�ૢ৷
– ९ش३কঝওॹॕ॔भ൤఺पൣः 6HQWLPHQW�
$QDO\VLV�ऋ୮ਥ �6L�HW�DO���౎੗ਯك

– ॶॖشॺपஅऽोॊৰ৬भ৊৒ �/LX�HW�DO���ऩन؜ॶ
ॖॵॱش ঢ়৴घॊुभऋ੗ਯ

– ॥شॻরभ॥ওথॺ॑੒೾घॊधःअ૗ॎॉரु
�0RYVKRYLW]�$WWLDV DQG�&RKHQ�

• 6HPDQWLFV
– ੗੉ୁदभਔ௡૽સહଖ �$QGUHDV�HW�DO���
.R]KHYQLNRY DQG�7LWRY��ऩन

– (QJOLVK�SRVVHVVLYH�भੰෲ �7UDW] DQG�+RY\��ृ୤
৲৕भ५॥شউ৊৒ �0DQVKDGL DQG�$OOHQ��ऩन෡
ःਵु
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ଢ଼஢৿਱؟ী৙໪௴ ���
• ਏ৺؞েਛ

– ਏ৺पणःथमऽटྴলٔಢೠऋ਌૴ �$OPHLGD�DQG�0DUWLQV��
0RULWD�HW�DO���'DVJXSWD HW�DO����

– ঳্؜ဉرपেਛ৓ু১ऋলਠ �$OIRQVHFD�HW�DOؠ&KHXQJ�DQG�
3HQQ��

• जभ౎
– ଽःધછभ 7UDQVFULSWLRQق� 2&5�भಖ২਱঱ك �%HUJ�
.LUNSDWULFN�HW�DO���म௪௡஥ःق୻इय JRRJOH�ERRNV�प����
ফ৻ਰ৐भଽःધ൴॑୯ਸघॊञीपઞइॊك

– जभ౎؜พಀੰഭ �5DYL��॑ 607�भಖ২਱঱पઞअुभقઇప
ऩखଁੑ৓ਃ༊ᄽ๨धाऩचॊكऩन
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ओງஂघॊધ൴
�� 8QVXSHUYLVHG�7UDQVFULSWLRQ�RI�
+LVWRULFDO�'RFXPHQWV��%HUJ�
.LUNSDWULFN�HW�DO��

�� +($'<��1HZV�KHDGOLQH�DEVWUDFWLRQ�
WKURXJK�HYHQW�SDWWHUQ�FOXVWHULQJ�
�$OIRQVHFD�HW�DO��
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8QVXSHUYLVHG�7UDQVFULSWLRQ�RI�
+LVWRULFDO�'RFXPHQWV

• 7��%HUJ�.LUNSDWULFN��*��'XUUHWW DQG�'��.OHLQ��8��&DO��DW�
%HUNHOH\�

• ནभॸय़५ॺ॑ 2&5�खञः
• ใோभ 2&5�ॶشঝदम୬ླઊठदऌऩः
• েਛঔॹঝ॑અइथ 8QVXSHUYLVHG�पੰऎ
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Berg-Kirkpatrick et al., 
Unsupervised Transcription of 
Historical Documents, Proc. of ACL, 
pp. 207—217, 2013.
Figure 1 䉋䉍ᒁ↪



8QVXSHUYLVHG�7UDQVFULSWLRQ�RI�
+LVWRULFDO�'RFXPHQWV

• পऌऎॎऐथ�णभਖ਻
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pp. 207—217, 2013.
Figure 1 䉋䉍ᒁ↪
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Berg-Kirkpatrick et al., 
Unsupervised Transcription 
of Historical Documents, 
Proc. of ACL, pp. 207—217, 
2013.
Figure 3 䉋䉍ᒁ↪
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ᢥሼ nͲgram�䉕⸠✵䋬ᢥሼ䈱ਗ䈶䉕䊝䊂䊦

Berg-Kirkpatrick et al., 
Unsupervised Transcription 
of Historical Documents, 
Proc. of ACL, pp. 207—217, 
2013.
Figure 3 䉋䉍ᒁ↪



7KH�ELJ�SLFWXUH
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䈅䉎ᢥሼ䈱ᢥሼ䈏ਈ䈋䉌䉏䈢䈫䈐䋬
• 䈠䉏䈱ᮮ᏷䈲䈬䉏䈒䉌䈇䈎
• Ꮐ஥䈱૛⊕䈲䈬䉏䈒䉌䈇䈎
• ฝ஥䈱૛⊕䈲䈬䉏䈒䉌䈇䈎
䈠䉏䈡䉏䊝䊂䊦䋨ᄙ㗄ಽᏓ䋩

Berg-Kirkpatrick et al., 
Unsupervised Transcription 
of Historical Documents, 
Proc. of ACL, pp. 207—217, 
2013.
Figure 3 䉋䉍ᒁ↪



7KH�ELJ�SLFWXUH
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䈅䉎ᢥሼ䈲䈬䈉䈇䈦䈢ᒻ䉕䈚䈩䈇䉎
䈎䊝䊂䊦䋨ೋᦼ୯䈲ᣢሽ䈱䊐䉤䊮䊃
䉶䉾䊃䈪ਈ䈋䉎䋩

Berg-Kirkpatrick et al., 
Unsupervised Transcription 
of Historical Documents, 
Proc. of ACL, pp. 207—217, 
2013.
Figure 3 䉋䉍ᒁ↪



7KH�ELJ�SLFWXUH
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䉟䊮䉪䈱䈮䈛䉂ౕว䈱䊝䊂䊦䋬୯
䈏ᄢ䈐䈇䈫㤥䈱㕙Ⓧ䈏ᄙ䈇䋨ᄙ㗄
ಽᏓ䋩

Berg-Kirkpatrick et al., 
Unsupervised Transcription 
of Historical Documents, 
Proc. of ACL, pp. 207—217, 
2013.
Figure 3 䉋䉍ᒁ↪



7KH�ELJ�SLFWXUH
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ᢥሼ䈏䈬䉏䈒䉌䈇❑ᣇะ䈮䈝䉏䈩

䈇䉎䈎䊝䊂䊦䋬୯䈏ᄢ䈐䈇䈫❑䈮
䈝䉏䉎䋨ᄙ㗄ಽᏓ䋩

Berg-Kirkpatrick et al., 
Unsupervised Transcription 
of Historical Documents, 
Proc. of ACL, pp. 207—217, 
2013.
Figure 3 䉋䉍ᒁ↪
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䈅䉎ᢥሼ䈱ᮮ᏷䋬䉟䊮䉪䈱䈮䈛䉂
ౕว䋬㜞䈘䈱䈝䉏

ᢥሼ䈱ᒻ

Berg-Kirkpatrick et al., 
Unsupervised Transcription 
of Historical Documents, 
Proc. of ACL, pp. 207—217, 
2013.
Figure 4 䉋䉍ᒁ↪
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• ᢥሼ䈱↢ᚑ䈲䋬䊔䊦䊇䊷䉟ಽᏓ䈪䊝䊂䊦
• 䈅䉎ᐳᮡ (j,�k)�䈏㤥䈒䈭䉎䈎䈬䈉䈎

• ᮮ᏷䋬䉟䊮䉪䈱㊂䋬❑ᣇะ䈱䈝䉏
• ర䇱䈱ᒻ

Berg-Kirkpatrick et al., 
Unsupervised Transcription 
of Historical Documents, 
Proc. of ACL, pp. 207—217, 
2013.
Figure 4 䉋䉍ᒁ↪
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䉰䊮䊒䊥䊮䉫䋨਄䈱
䊝䊂䊦䋨䊔䊦䊇䊷䉟
ಽᏓ䈫䈠䈱䊌䊤䊜
䉺䋩䈏ਈ䈋䉌䉏䈢䈫
䈐䋬䈖䈱ᢥሼ䈱↢ᚑ
䈘䉏䉇䈜䈘䋨⏕₸䋩
䈏䉒䈎䉎

Berg-Kirkpatrick et al., 
Unsupervised Transcription 
of Historical Documents, 
Proc. of ACL, pp. 207—217, 
2013.
Figure 4 䉋䉍ᒁ↪
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NYT,�The�Old�Bailey�䉮䊷䊌䉴

Uniform

EM

Ubuntu�䊐䉤䊮䊃

᷹ⷰ୯

Berg-Kirkpatrick et al., 
Unsupervised Transcription of 
Historical Documents, Proc. of ACL, 
pp. 207—217, 2013.
Figure 3 䉋䉍ᒁ↪
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• 䉮䊷䊌䉴
• Old Bailey䋺⧷࿖䈱ೃ੐ᴺᑨ䈱⼏੐㍳
• Trove: 䉥䊷䉴䊃䊤䊥䉝䈱ᣂ⡞

• ⹏ଔᣇᴺ
• CER, WER

• 1ⴕන૏䈪䋬䈬䉏䈒䉌䈇䈅䈢䉎䈎⹏ଔ
• ⴕ䈲⥄േ⊛䈮ᬌ಴

Berg-Kirkpatrick et al., 
Unsupervised Transcription of 
Historical Documents, Proc. of ACL, 
pp. 207—217, 2013.
Figure 6 䉋䉍ᒁ↪
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• ឭ᩺ᴺ䈏ᦨ䉅䉋䈇

Berg-Kirkpatrick et al., 
Unsupervised Transcription of 
Historical Documents, Proc. of ACL, 
pp. 207—217, 2013.
Table 1 䉋䉍ᒁ↪
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Berg-Kirkpatrick et al., 
Unsupervised Transcription of 
Historical Documents, Proc. of ACL, 
pp. 207—217, 2013.
Figure 7 䉋䉍ᒁ↪
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Berg-Kirkpatrick et al., 
Unsupervised Transcription of 
Historical Documents, Proc. of ACL, 
pp. 207—217, 2013.
Figure 8 䉋䉍ᒁ↪
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Berg-Kirkpatrick et al., 
Unsupervised Transcription of 
Historical Documents, Proc. of ACL, 
pp. 207—217, 2013.
Figure 9 䉋䉍ᒁ↪



ଋோघॊग़ছش
• ཭ഭਡ
• ॖॱজॵॡ
• মਊपऱनःॖথॡभഉा
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ऽधी
• ઇపऩख 2&5�दଽःધ൴॑ੳ௙
• એஜः
• ಍ऊःਖ਻ਡभীෲधঔॹঝषभખ಩
• ुभघओः୔खःऒध॑खथःॊॎऐद
मऩः
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+($'<��1HZV�KHDGOLQH�DEVWUDFWLRQ�
WKURXJK�HYHQW�SDWWHUQ�FOXVWHULQJ

• (��$OIRQVHFD��'��3LJKLQ �*RRJOH��DQG�*��
*DUULGR �81('�

• ളਯभॽগش५੶হऊै؜�णभঊॵॻছ
ॖথ॑েਛघॊਖ਻
– *RRJOH�1HZV�द DJJUHJDWH�औोथःॊ੶হ
भૐ়पৌखथ�णभঊॵॻছॖথ॑હଖघ
ॊेअऩਖ਻
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ঊॵॻছॖথमञऎऔ॒ँॊ
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• ㆡᒰ䈮䉋䈘䈕䈭䈱䉕ㆬ
䈼䈳䈇䈇䉖䈛䉆䈭䈇
䈱䋿䋿䋿

• 䉻䊜䋣
• ਥⷰ⊛䈪䈭䈒䋬䉶䊮䉶䊷
䉲䊢䊅䊦䈪䉅䈭䈇䉋䈉䈭
⷗಴䈚䈏䈭䈇႐ว䈮
࿎䈦䈩䈚䉁䈉䋨䉌䈚䈇䋩

Alfonseca et al., HEADY: News 
headline abstraction through event 
pattern clustering, Proc. of ACL, pp. 
1243—1253, 2013.
Table 1 䉋䉍ᒁ↪



7KH�ELJ�SLFWXUH
• ঃॱথ॑হ৐पপ୤प੅ढथउःथ؜ৗखःॸय़५ॺૐ়ऋृढथऌञधऌपଐऔ
ऑऩঃॱথ॑৭॒द VORW�ILOOLQJ

• ཎ૔૗ਯधखथَॖঋথॺُ॑અइॖ؜ঋথॺऊैঃॱথऋেਛऔोथःॊधෘ৒
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⸥੐a
⸥੐b

⸥੐c

⸥੐㓸ว

x 170ਁ䋣
䊌䉺䊮᛽಴

Training

䊌䉺䊮䋫
䉟䊔䊮䊃

Noisy-OR Model

EM

Inference

⸥੐e
⸥੐f

⸥੐g

⸥੐㓸ว

argmax Celebrity Actress
Slot-filing

Alfonseca et al., HEADY: News headline 
abstraction through event pattern clustering, 
Proc. of ACL, pp. 1243—1253, 2013.
Figure 1, 2 䉋䉍ᒁ↪
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Alfonseca et al., HEADY: 
News headline 
abstraction through 
event pattern clustering, 
Proc. of ACL, pp. 1243—
1253, 2013.
Figure 1 䉋䉍ᒁ↪
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• ೨ಣℂ৻ᑼ: tokenize�䋬ᢥಽഀ䋬 posͲtagging�䋬᭴ᢥ⸃ᨆ䋬౒ෳᾖ⸃ᨆ䋩
• entityͲlinking:�wikipedia 䈫 freebase�䉕૶䈦䈩䋬ฬ⹖ฏ䉕ฬነ䈞䋬 person�䈣

䈫䈎 location䈣䈫䈎䈱 class䉕 slot�䈮䈜䉎
• 䈖䈖㊀ⷐ

Alfonseca et al., HEADY: 
News headline 
abstraction through 
event pattern clustering, 
Proc. of ACL, pp. 1243—
1253, 2013.
Figure 1 䉋䉍ᒁ↪
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• ⸥੐ਛ䈪৻⇟䉋䈒಴䈩䈒䉎 entity�䋨䈖䈱଀䈣䈫⚿ᇕ䈚䈢ੱ䈫䈎䋩䉕ㆬ䈹
• 䈠䈱 entity�䈫䋬ห䈛⸥੐䈮಴䈩䈒䉎ઁ䈱 entity�䈱⚵䉂ว䉒䈞䋨㓸ว䋩䉕↢ᚑ
• 䈠䉏䈡䉏㓸ว䈱ⷐ⚛㑆䈱MSP�䉕หቯ䋨଀䈪䈲2䈧䈣䈏䋬3䈧䈱 entity�䉕฽

䉃msp䉁䈪ข䉎䋩
• න䈮MSP�䉕ข䉎䈫ᄌ䈭ᢥ䈏ข䉏䉎䈱䈪䋬䊦䊷䊦䈪 head�䉕⿷䈜䈭䈬䈜䉎
• ಴᧪䈢MSP�䉕䊌䉺䊮䈫䈚䈩೑↪

Alfonseca et al., HEADY: 
News headline 
abstraction through 
event pattern clustering, 
Proc. of ACL, pp. 1243—
1253, 2013.
Figure 1 䉋䉍ᒁ↪
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• 䊌䉺䊮 p1..pm 䈱ⵣ䈮䉟䊔䊮䊃 e1..en 䈏䈅䉎䈫઒ቯ䋨⸥੐㓸ว䈲૗䈎䉟䊔䊮䊃䉕
ౝ൮䈚䈩䈇䈩䋬䈠䈱䉟䊔䊮䊃䈎䉌䊌䉺䊮䈏↢ᚑ䈘䉏䈢䋬䈫⠨䈋䉎䋩

• 䈢䈣䈚䋬䉅䈚䈎䈚䈢䉌ోὼ㑐ଥ䈭䈒䊌䉺䊮䈏಴䈩䈐䈢䉍䈜䉎น⢻ᕈ䉅䈅䉎䈱䈪 㓁䈮
noise 䉕ട๧

Alfonseca et al.,
HEADY: News headline 
abstraction through 
event pattern clustering, 
Proc. of ACL, pp. 
1243—1253, 2013.
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