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ÅṐᵣᶘ χԁ πΚϥ転移学習χ χドメイン適応ϒχ θσϯФк˔ЎϬ ӛ

Å τḛ ˢPerlπ10“ˣσם Ϭ“ΞιΪπʼ χϯФк˔ЎϢϤϜ Μ
Ϭ ṉ

ÅЫиЎЖЮϱр ᴂτϜᶈ ᴦ

Å ӱᶘ ρψᴡΤ ᵔβϥ

ÅЖЮϱр ᴂρψᴡΤ ᵔβϥ

Å χ ӛβϥ︣ Ϭ ᵔβϥ
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̠ ꜡ Ṁˢḩ ˣϬ ὓβϥ
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ドメイン（Domain ）

ドメイン（╓）

転移学習

Њ˔ІЖЮϱрˢὈˣπ  ΰθЯДиϬʼЌ˔ϿАЕ
ЖЮϱрˢὈˣτʼϢϤ σΜД˔Ќπ ᴂήδϥ

Њ˔ІЖЮϱрˢὈˣʿ σжЦи ΦД˔ЌΥ︡ ᴦ
Ќ˔ϿАЕЖЮϱрˢὈˣʿжЦи ΦД˔ЌΥ
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観測データが異なる（ὢ ὢ）

ÅЌІϼψ αιΥʼḢ Д˔ЌΥӸΞ
Å Cross-xxx Adaptation 
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観測データの分布が異なる（ὖὢ ὖὢ ）

Å ῎χ ᾝ ΥЖЮϱрτϢμοӸΞ
Å Domain Adaptation 
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ラベルが異なる（ὣ ὣ）

Å жЦиΥӰσϥ
Å Fine TuningρᾦωϦθϤβϥ
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ラベルの分布が異なる（ὖὣ ὖὣ ）

Å жЦиχ ᾝ ΥӰσϥ



1. Introduction

2019/6/28 14

ÅЖЮϱр ᴂψꜛ ᾠ῎ ˢNatural Language Processing, NLP ˣχ πᾆẕ
Υ ϭ

Å χжЦиД˔ЌΥΚϥ χЖЮϱрπ ︣ᴦ ιΤϣˢnewswireσςˣ

Å ᾆẕχϯФк˔ЎψʼЖЮϱр ᴂ Ϭʼ χễ◖ Φᶘ τ Ḋβϥ
άρ

̠ Њ˔ІʾЌ˔ϿАЕД˔Ќχ ἋḧϬᶈ βϥ

Åễ◖ Φᶘ χ ›χϙϬ τβϥ

Å ễ◖ Φᶘ χ ›ψ ᵰ

Å Њ˔ІД˔ЌΤϣ χ תּ ΦЀ˔ОІϬ︡ ᴦ πʼЌ˔ϿАЕД˔Ќχ χ χ
Ѐ˔ОІτ ϬνΪϥάρτתּ ΰιΪΣỲρ ϬΤΪϣϦϥ ›ʽ

̞Ѐ˔ОІρψ

Å ˢ Ⱬʾᴝ ϩγˣ

Å תּ ΪˢannotationˣϬήϦοΜϥϜχΥ⌠ ήϦοΜϥ

ex) ♫ЌϽ ΦЀ˔ОІʼ    ΦЀ˔ОІ

Ằ Ѐ˔ОІ̠
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Ṝ

ʿת Ἃḧ

+ʿ Ἃḧ

꜠ʿЊ˔ІД˔Ќχ

꜠ʿЌ˔ϿАЕД˔Ќχ

Ὀͯ꜠ ʿЊ˔ІД˔ЌΤϣχЂрФиˢὔᾤˣ

Ὀͯ꜠ ʿЌ˔ϿАЕД˔ЌΤϣχЂрФиˢὓᾤˣ

ὔḻὓχρΦτʼЌ˔ϿАЕЖЮϱрπṍ
ﬞχ σΜḩ ὬḊתᴼ+Ϭᶘ βϥʽ

ṁ χЖЮϱр ᴂ

Å SRCONLYʿЊ˔ІД˔ЌιΪπЯДиϬᶘ

Å TGTONLYʿЌ˔ϿАЕД˔ЌιΪπЯДиϬᶘ

Å ALLʿ νχД˔ЌЈАЕχ ›πЯДиϬᶘ

問題点

ÅὈΥὈχ῟ᴮϬΤΦ β

̠ WEIGHTEDʿЊ˔ІЖЮϱрτ ϙϬΤΪοֲốϬ ΰΨβϥʽ ϙψῖ₯ᾁ
πὨ
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ṁ χЖЮϱр ᴂ

Å PREDʿϘγSRCONLYϬᶘ ʽζχЯДиϬЌ˔ϿАЕД˔Ќτ ΰθ Ὣᴮ
ϬʼЌ˔ϿАЕД˔ЌπЯДиϬ  βϥ∑χ χԁνρΰο ʽ

Å LININTʿ SRCONLYρTGTONLYχ Ἱ ḧЯДи
̠ άϦϣψΤσϤ ΥΜΜ

2009 Ⱳ πϢϤ χ ΜЯДиψ2νʽ

PRIOR Model

Å SRCONLYχᶘ ὫᴮϬЌ˔ϿАЕД˔Ќπχᶘ χ ϙρΰοӌΞ

Å Ψχᶘ ϯиЁзЇЭˢϵрЕкС˔Ω ᴟʼЂЪ˔ЕЦϼЌ˔ЫЄрʼ ỡ

ᴟО˔ЈФЕкрʼ ЦϱЇˣψ ϙ ᴟνⱱϬ‮ ‗◌

ÅάϦϬʼ SRCONLYπᶘ ΰθ ϙ◌▼Ϭ Μοʼ‗◌ ◌▼ τ ΦḊΠοϞϥ

ÅЌ˔ϿАЕД˔Ќπᶘ ΰθЯДиψSRCONLYπᶘ ΰθЯДиτⱨθ ϙϬⱱ
νϢΞτσϥ
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Daumĉ and Marcu (2006)χЯДи

Å 3νχЯДиϬᶘ

ÅЊ˔Іᾧ χ Ϭ ΠϥЯДиρʼЌ˔ϿАЕᾧ χ Ϭ ΠϥЯДиρʼ
generalσЯДи

ÅЊ˔ІД˔ЌψЊ˔Іᾧ χ ρgeneralσ ϬʼЌ˔ϿАЕД˔ЌψЌ˔
ϿАЕᾧ χ ρgeneralσ ϬⱱμοΜϥρ―Πϥ

̠ ψϢΤμθΥʼPRIOR ModelϢϤ10~15 Τμθ
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手法：特徴空間の拡張

Åᶈ Њ˔ІД˔Ќ ʿЊ˔Іᾧ ʼgeneralσϜχχϙḯϚ

Åᶈ Ќ˔ϿАЕД˔ЌʿЌ˔ϿАЕᾧ ʼgeneralσϜχχϙḯϚ

ת ᴙȟ+ ρȟρρΰο―Πϥ

Åᶈ Ἃḧψת ᴙ ρ Ṱβϥ

Åּא ɮȟɮ ḊתᴼתϬЊ˔ІД˔ЌʼЌ˔ϿАЕД˔Ќχּא ρΰοӟᴞχϢΞ
τ Ṱ

ɮ ● ●ȟ●ȟ ,  ɮ ● ●ȟȟ● ※ πȟπȟȣȟπᶰᴙ

νϘϤʼЊ˔ІД˔Ќχ ЦϼЕиτψɮϬʼЌ˔ϿАЕД˔Ќχ ЦϼЕ

иτψɮϬ ΰοʼ ἋḧϬת ᴙ ρΰο χễ◖ΚϤᶘ ϬβϥιΪ
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σεάϦπΜΜχΤˁ

ɮ ● ●ȟ●ȟ ,  ɮ ● ●ȟȟ●

ІС˔ЎϒχЌϽ Ϊ Ϭ―Ποϙϥ

Å Њ˔ІЖЮϱр ʿWall Street Journal

Å Ќ˔ϿАЕЖЮϱрʿЀрСв˔ЌМ˔ЖϳϴϯχйРв˔

¬theºʿ ςκϣχЖЮϱрπϜᾢ ♫

¬monitorºʿWSJπψ ♫ʼйРв˔πψ ♫πΚϥάρΥ ζΞ

ḛ τת ᴙ ρΰο―Ποϙϥʽ

̠ ¬theºʿὼ ¬monitorºʿὼ

ὼȟὼψ νχ◙ χgeneralσ ʼὼȟὼψЊ˔Іᾧ χ ʼὼȟὼψЌ˔ϿАЕᾧ χ

ϜΰʼЯДиΥΞϘΨᶘ πΦθϣʼ

Å ¬ᾢ ♫ºχ ϙЦϼЕиψ ρȟπȟπȟπȟπȟπχϢΞτσϥ

Å ¬ ♫ºχ ϙЦϼЕиψ πȟπȟπȟπȟπȟρχϢΞτσϥ

Å ¬ ♫ºχ ϙЦϼЕиψ πȟπȟπȟρȟπȟπχϢΞτσϥ

̠ ᶈ Ἃḧת
Њ˔ІЖЮϱр ʿ ὼȟὼȟὼȟὼȟπȟπ

Ќ˔ϿАЕЖЮϱрʿ ὼȟὼȟπȟπȟὼȟὼ

the

monitor

the

monitor

the

monitor
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カーネル化 ver.

Å Д˔Ќ ὼψ ϸ˔КиὑḊת τϢϤדᴼת Ϙϥ™ ᶋПиЦиЕἋḧתχ ρβϥ

̠ ὑψת χ νχˢԁ τψ ᾢⱳᾕχˣЦϼЕиχ π ΨάρΥπΦϥʿ

ὑὼȟὼ ɮὼȟɮὼ ת

ɮτḩΰοʼɮȟɮ ϬӟᴞχϢΞτ Ṱβϥʿ

ɮ ὼ  ὼȟ ὼȟ ,ɮ ὼ  ὼȟȟ ὼ

Å ὼȟὼᴂϬ αЖЮϱрΤϣ︡μοΦθρΦʼᶈ ϸ˔Киὑὼȟὼᴂψʿ

ὑὼȟὼ ɮὼȟɮὼ ת ɮὼȟɮὼ ת ςὑὼȟὼ

Å ὼȟὼᴂϬӸΞЖЮϱрΤϣ︡μοΦθρΦʼᶈ ϸ˔Киὑὼȟὼᴂψʿ

ὑὼȟὼ ɮὼȟɮὼ ת ὑὼȟὼ

νϘϤʼ

αЖЮϱрχ ψʼӰσϥЖЮϱрχ ϢϤ2 ♪ήϦϥ

˹꜡ χρΦτЌ˔ϿАЕЖЮϱрχД˔ЌψЊ˔ІЖЮϱрχД˔ЌϢϤ2 χֲố Ϭⱱν

ˁˁˁˁˁˁ
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カーネル化 ver.

ḛ τᾠΞρ...

Å αЖЮϱрχ ψʼ ὼȟὼȟπɇὼȟὼȟπ ὼɇὼ ὼɇὼ π ςὼɇὼ

ÅӸΞЖЮϱрχ ψʼ ὼȟπȟὼɇὼȟὼȟπ ὼɇὼ π π ὼɇὼ

αЖЮϱрχ Υ2 τσϥχπ αЖЮϱрχ ψ2 ♪ήϦϥ
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Analysis

Å L2ЛиЭ ᴟˢ ‗◌ ˣϬ“Ξ꜡ Ṁπʼᶈ Ἃḧπχ ϙϬᶘ ΰθρβϥ

Å ύ Ϭ ϙЦϼЕиχЊ˔Іρgeneralχ χ›ὓʼύ ϬЌ˔ϿАЕρgeneralχ χ›ὓ

ρβϥ ̠ ϙЦϼЕиχ ᴟ Ὧψ ύ ύ ύ ύ ύ ˢύ ψάϦϬΩ

ᴟβϥϢΞτ ωϦϥˣ

˹PRIORЯДиτⱨθʼ ύ ύ τ βϥ ᴟṀτσϥ

ᵔּת

Å ӛΰθЯДиψ ύ ρύ Ϭ τπψσΨʼ ⱲτΩ ᴟβϥ

Å ήϣτʼԁνχễ◖ Φᶘ ϯиЁзЇЭΥЊ˔І/Ќ˔ϿАЕρgeneralχ ϙχḧχЕй˔
ЖϷТϬ ΰοΨϦϥ

̠ PRIORЯДиϢϤϜ ΥΜΜ

ˁˁˁˁˁˁ
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Multi -domain adaptation

Å ӛ︣ ψЊ˔ІД˔ЌΥ ΚϥρΦπϜ►Πϥ

ÅζΞΜΞάρψϢΨΚϥˢЊ˔ІД˔ЌΥϢϤἇ σ χЖЮϱрτ ᶤΰ
οΚϥⱲσςˣ

2ЖЮϱрˢЊ˔ІρЌ˔ϿАЕˣχρΦψ ἋḧϬ ᴙ ᴼᴙ τᶈ ΰθχπʼ

ὑЖЮϱрχρΦψ ἋḧϬᴙᴼᴙ τᶈ βϦωϢΜ
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Tasks ʿ жЦзрϽ
Å ᾧ ᾝ
Å   ᵔ
Å ♫ЌϽ Ϊ

Datasets:

Å ACE-NERʿᾧ ᾝ τ► ʽBroadcast News( br), 
Broadcast Conversations( bc), Newswire( nw), Weblog( wl), 
Usenet(un), Conversational Telephone Speech( cts).

Å CoNLL-NEʿᾧ ᾝ τ► ʽЊ˔ІЖЮϱрΥ
2006 ACE̓ Ќ˔ϿАЕЖЮϱрΥCoNLL 2003 NER.

Å PubMed -POSʿ ♫ЌϽ Ϊτ► ʽЊ˔ІЖЮϱрΥ
Penn TreebankχWSJ ʼЌ˔ϿАЕЖЮϱрΥ
PubMed.

Å CNN-Recapʿ™ Ⱬᴟτ► ʽЊ˔ІЖЮϱрΥ
newswireʼЌ˔ϿАЕЖЮϱрΥꜛ ᴝ ꜡χϯϳЕ
ФАЕ ʽ

Å Treebank -Chunkʿ  ᵔ τ► ʽWSJЖЮϱрʼATIS 
switchboard ЖЮϱрʼBrown corpusˢ8νχЂУЖЮϱ
рΤϣσϥˣπ  ʽ

Å Treebank BrownʿTreebank -ChunkχBrown corpusϬԁ
νχЖЮϱрρϙσΰθН˔Ѕдрʽ

Â ỡᴟО˔ЈФЕкрϬЦ˔Іτΰθᶘ ϯиЁзЇЭϬ► ˢDaumĉIII et al. (2007)π ӛˣ
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Experimental Results
ᶆЖЮϱр ᴂ︣ τϢϥ῏₯ χ ᶓ

Å ӛ︣ ΥΩϜ ΥΜΜ
Å ︣ψPRIORЯДиπʼάϦψṌᴁᾆẕρԁ
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Experimental Results
ᶆЖЮϱр ᴂ︣ τϢϥ῏₯ χ ᶓ

Å ӛ︣ χ ΥӂΨʼ τὨϘμθ χ Μ︣ ϜσΜ
Å άϦϣψ οSRCONLYΥTGTONLYϢϤ ΥΜΜ
Å Њ˔ІЖЮϱрρЌ˔ϿАЕЖЮϱрΥⱨ μοΜϥθϛτʼЖЮϱр ᴂχ῟ᴮΥֿפΜ



4. Results

2019/6/28 27

Experimental Results

Å κσϙτʼMEGAMЯДиˢDaumĉIII and Marcu (2006)ˣπϜϞμοϙθράϧʼϕϖβϓ
οχЖЮϱрπ χΩ χὫᴮρ χὫᴮτσμθΥʼᶘ τΤΤϥⱲḧΥ 10 πʼῖ
₯ᾁ Ϝ5~10ᵕϕς ιμθʽ
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Model Introspection ˕ Ἃḧχᶈ ψ῟ᴮΥΚμθχΤˁ

Å ACE-NERˢᾧ ᾝ ˣπᶘ ήϦθ ϙτ

Å οχ Ὢψ¬cross-domainºσ ρʼ
ᶆЖЮϱрᾧ χ χ7ОЌ˔рΚϥ

「現在の単語は大文字で始まり，一つ以上の小文字が続く」ρΜΞ χ ϙЦϼЕиχ τ

Å /Aa+/ ρΜΞ ψᾧ ᾝχ Μ◙

Å broadcast newsτψ ⱫψσΜχπʼ
ϙψ0

Å usenetχ ϙΥ τσμοΜϥχψʼe-
mailϯЖйІϞURLΥάχОЌ˔рτ›
ΰοΜϥδΜ

ʿpositive weights
⁷ʿnegative weights
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Model Introspection

「現在の単語が ‘bush’」ρΜΞ χ ϙЦϼЕиχ τ

Å /bush/ ψṁ τˮ ˯

Å broadcast conversation χϢΞσBushϬ
Ⱬ ṜβϥЖЮϱрπψ ϙΥ0τựΜ

Å conversational telephone speech πψ
/bush/ ψ πψσΨ

Å usenetπψbushψ Ⱬ ṜβϥάρΥ
Μχπ ϙΥ π ΦΜ
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Model Introspection

「現在の単語が ‘the’」ρΜΞ χ ϙЦϼЕиχ τ

Å /the/ ρΜΞ ῎ψbroadcast newsρ
conversational telephone speech ӟᵰπ
ᾧ ᾝτσμοΜϥ

Å bnρctsπ ϙΥ τσμοΜϥχψ
ⱫᴟχδΜ
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Model Introspection

「一つ前の単語が ‘the’」ρΜΞ χ ϙЦϼЕиχ τ

Å broadcast conversation πχϙʼԁν χ
῎Υ/the/ ρΜΞχΥᾧ ᾝχ Μ◙
ρσμοΜϥ

Å άϦψbc χʼ

¬the Iraqi peopleº(IraqiψGPE)

¬the Pentagonº(ORG)

¬the Bushº(ᶕσς)(PER)

¬the Southº(LOC)

ρΜμθ ᾝχδΜ
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Model Introspection

「現在の単語が俗称のリストの中にある」ρΜΞ χ ϙЦϼЕиχ τ

Å άϦψˮ ˯χᾧ ᾝϬ βϥτψ
Μ◙ ρσϥˢ ψ ΨσΜˣ

Å bnπψ τ Μ◙ πΚϤʼunπψ
τ ΨσΜ

Å bnπψ⁯Ϟ Ϭζχз˔Ѝ˔χ π
ᾠẉβϥάρΥϢΨΚϥ

Å usenetπψ Υ βΧϥ
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Model Introspection

οχ τϩθμοʼ αϢΞτṐ βϥЖЮϱрψ Μ

˹ЖЮϱрᾧ χ Υ ∕βϥ̠ ӛ︣ χ
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Å Ἃḧχᶈ ψЖЮϱр ᴂˢ ӱᶘ ˣτ ῟σ︣ πΚϥ

今後の展望

Å ӛ︣ ψᶘ Ϭ₉ τβϥάρσΨϢϤ Μ Ϭ ṉβϥΥʼᶘ ϬϢϤḛ
τβϥρΜΞάρϬꜘΰθΜ

Åϸ˔Киᴟϒχᶈ χράϧπʼЖЮϱрχ ⱨ ρΰο¬2º Ϭ ΜϥάρΥ
ΤϦθΥʼם∑τψЖЮϱрχ ⱨ ϬꜘβМϱО˔ОжЮ˔Ќ¬aº Ϭ ΰο
Ўв˔ИрϽβϥχΥΜΜ

感想

Å χ ψḈϦσΜ ᾝΥ Ψοἂ ΰθ


