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- £E71 Word=25, ET POS=NR, E1 Type=A%,
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Entity Type : FMEMHAYSEIRZEES ( PERSON |,
ORGANIZATION , LOCATION , FACILITY, GPEZ) ;

Mention Level : B PMREM D HIZHAE. EEARE

21AME ;

Overlap : MNMENZBRIRZL. #MREL, elI2E—T
BIEFEEAR. IMABERN. BEMNEAEENR ;

iRl - MEN 2 [8/YiE/POSFFS ;

Dependency : X FRFESEMERMKFENA. 5%
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s RAEFEEIR ( Bunescu and ! W/\Np
Mooney , 2005 ) |
« AiEFR (Zhang et al., 2006) =& @& w W

— Minimum Complete Tree , Path-Enclosed
Tree, Context-Sensitive Path Tree... NR NN

» R | EREEEFINANENER

— feature-enriched/semantic tree kernel .
[Plank & Moschitti, 2013; Sun & Han, iEFH
2014]
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« EmfociFint=tE{tlE : Subsequence Kernel
« FAEFREEIE . FSRZEREE(CTK, Convolution Tree

Kernel) NP NP NP
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» SRAIACE 2005 488 : P=0.82, R=0.70, F=0.76
( State-of-the-Art)
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Recursive networks :
BEFaFaI9E5%1 . B
M LR )ARNAHS AFER
SHIFES [Socher & al.,
2012]
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[Zeng & al., 2014]
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() neural net / softmax Dependency (Relation)
-« -= dropout
[] LSTM unit softmax
() embeddings .
< SmT TN hidden
A
label embeddings @ \ Cp .
]
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Sequence (Entity) | B-PER 1 L-PER *\
] A"
b
softmax (? l. q:> A
‘ - —
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] +
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S Lot dependency embeddings
Agi-LsTmA

word/POS L .
embeddings qj C;‘j/ns,mjlﬁ‘;rflj\’ﬂgl\
In 1909 , Sidney Yates as born in Chicago

% ,“‘*,%*WJEEIEIEI‘JIIILF (R IBEF—/MA)
HEFEXREHIRFED [Li & al,, 2015; Miwa
& Bansal, 2016]
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Neural Network

Recursive Sliding Window
Neural Network Processing
N=F~ .
i ML

BFIEERERENREFIERSR (Liu et al, 2015) :
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RT3 E—REDRMEEE

n [EEREDZFATSE ( SemEval-2010 Task 8 dataset )
B 4aiHState-of-the-artzR~ 3%

Classifier | Feature set [
POS, WordNet, prefixes and other morphological features,
SVM depdency parse, Levin classes, PropBank, FanmeNet, 82.2
NomLex-Plus, Goog]e n-gram, paraphrases, TextRunner
RNN Word embeddings 74.8
Word embeddings, POS, NER, WordNet 17.6
Word embeddings 79.1
MVRNN Word embeddings, POS, NER, WordNet 82.4
CNN Word embeddings 69.7
Word embeddings, word position embeddings, WordNet 82.7
Chain CNN | Word embeddings, POS, NER, WordNet 82.7
FCM Word embeddings 80.6
Word embeddings, depedency parsing. NER 83.0
Word embeddings 82 .81
CR-CNN | Word embeddings, position embeddings 82.7
Word embeddings, position embeddings 84.11
Word embeddings 82.4
SDP-LSTM | Word embeddings, POS embeddings, WordNet embeddings, 337
grammar relation embeddings
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s EXRZFHEVTS L ( ACE 2005 ) _HHEE(RE 2Rl
5 2B ZELE

= #R#E ( Nguyen & Grishman, 2015 ) BIsCIGEEER |
CNN Embedding#EACE 2005_ERI4RES
- P=0.71, R=0.54, F=0.61(State-of-the-Art|¥ge

P=0.82, R=0.70, F=0.76)
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= Bootstrapping : ~FFEERER | RFBEAES

= Distant Supervision : REZBIRER , EEMNRE

= Open Information Extraction : ~EZEmER
AEEANEEMPPERER
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Bootstrapping

= Bootstrapping : _$¢I—I/\ ( FE/PHFLIEX ) .
SARBZA. IFEEARYGE

= UL

— — LR SCARNY

- (A=, PE) , (B2, ZE) , (BB , EE)
= ¥ EExpansion

- ¥R . ETEL2HIEES , E2EEBET, .

-#H : (ZR=, BX) |, (FEB=E, EZ 2225 )
o IEEUXR  BIHER
« FERIENE

- 1B\ ER ( Semantic drift )
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rules of
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Bootstrapping-i& X EBHRRF

= Mutual exclusive Bootstrapping (McIntosh et al., 09) :
R REANERES] , — NS A BT — KR

= Coupled training ( Carlson & al,, 10) : E&=A[=]HEX
EREZ AR | SHRE AR ARG R

= Co-Bootstrapping(Shi et al. 14) : 5| \GSCHIZERHENE

N

playsForTeam(a,t)

at the embassy in *

* is the capital of

to cities such as *

at the hotel in *

*is the city of

icago
* the official web site

szewgki coaches the Blue Devils. Pattern Generation Instance Co-Extraction
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AR IS EFHUMEL-Distant Supervision

= Distant Supervision: &
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- WordNet, Freebase,Yago,DBPedia, WikiData...
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CEO_OfG+flR, SERAT)
Founder_OfGFfallf, 3ERAH))

Relation Instance
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» FEMS  RAEEEIGSES , MERZHE
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L= e ]l
Relation Instance Label
SL-FHARERAGMEMEAZ—  Tounderol
S 1 : 75 EEF- R LN THIEIIEN Z— CEO-of X

ST

S2: 77 RfIE]E) 7 ER A A CEO-of X
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s RIR  — P EEEWIESEAIS A TE N —HHIXE, |
ﬂjﬁ')l)xe, L FEIARYSCHI N SEBEHER—ZEILabel

G iR RAY A% ( Takamatsu et al. ACL 12)

—~ = =AY 5% (Han et al. ACL 14)

+: CEO-of
| X: Founder-of
O: Manager-of
0 : CTO-of

BN B, BN R B,
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{0, 1} (0] : {0, 1} g

{bornln,...z}1 it {bornln,.é cto

TETEER 2 \GHIE] T REE T L N e T

ENZ— FEER/NEIEICEO.

» — PEEAHE—MNMFES RS

» KEElabel#iZEiE Ihidden variable , {§fFactor Graph
KBRS NTEZARXZ ( Surdeanu et al. EMNLP

12, ...)

» AtleastOnefRix : RESLRYII— M FE1
LIZEEARSS R EIZ R ER

SIFERE , A
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o (FRRERERERNELR
Xf5Pattern , SCUAXY
5iENKE , Pattern
—21%349&%\2@8’99&
B

» XEHBUESHER
?J%E =R e T

= RN EEREFRY
H,ﬁ(Rledel et al.
NAACL13)

s ZFLow-Rank¥gf&Er

ﬁrFEI’JTj' iZ&(Fan et al.
ACL 14)

Z Z "B

X-professor-atyY X-historian-atY  employee(X,Y) member(X,Y)

I—Surface Patterns— F——KB Relations—

-7l a7

Rel. Extractio><‘x Align >
-7 -7

<: Reasoning with Universal Schema >
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FMarkov Logic , FEIBJfE
KEEAIMERE ( 16% F132F ) (Hanetal., 2016 )

MBS B R

- P SHAZ [BREN—EE | ILRETEREER =>

ICREFERIER

ZI/L,\

- BEISEXRAISERRIZVER - XEYREGRHIE => Y

W B |, X2 BG et E

-

- FRREEBHERNENX : XEYHIFR R , YHY
FENWIEIEX , EYRINHIFXAYEREER
System P R F1
Mintz++ 0.260 0.250 0.255
Hoffmann 0.306 0.198 0.241
Surdeanu 0.249 0.314 0.278
MLN-Base 0.262 0.302 0.281
MLN-Full 0.426 0.259 0.322

Table 1. The best F'I-measures in P/R curves



TIRE R M R HISLAEEY )

= FHAttentionflHISIEHIE N LHIAI TR ESLIRNY
i‘éﬂﬂﬁ’ﬂga% % (oK, BETREEXT D RE AN
STy

Relation | employer_of

Low When Howard Stern was prepar-
s ing to take his talk show to Sirius
Satellite Radio, following his for-
)\ mer boss, Mel Karmazin, Mr. Hol-

N lander argued that ...
-0 02 03 O High | Mel Karmazin, the chief executive
= £ I SN of Sirius Satellite Radio, made a

X1 X2 X3 | e Xn lot of phone calls ...

t t t ¥ Relation | place_of birth
Low Ernst Haefliger, a Swiss tenor

anN N N N who ... roles , died on Saturday
‘[ ‘[ T T in Davos, Switzerland, where he
maintained a second home.
X1 X2 X3 T Xn High | Ernst Haefliger was born in Davos
on July 6, 1919, and studied at the
exp(e;) Wettinger Seminary ...

;=
e; = X; AT Y, explex)

Lin, et al. (2016). Neural Relation Extraction with Selective Attention over Instances. ACL.
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OpenlE : ReVerb

» (ERSRGHAZIRRAIKEIDIE

— Zha: buy

- 1] JMiAEl - buy in

— zlia] /8 7ME]

- XRIDER M A SRR
ToRTITENX REZED

V|IVP|VW*P
V' = verb particle? adv?
= (noun | adj | adv | pron | det)
= (prep | particle | inf. marker)

XREIBNANELGELR

Is a city of

» [RIEERERNSIT SRR EmE RN =7t
- XRBENLE— USRI ONIEE
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- Jﬁ_}:igﬁﬁﬁiﬁ’\]@iﬁ*ﬁfﬁiﬁ%ﬁzﬁéﬂ*ﬂgﬁéﬁ’ﬂ Q sV,

- B, UIFEEN , EENGRIGE NN
FEHIFEES Q@ Sv.C

» BRAL  ERAFHE

= Clause IE[Corro & Gemulla, 2013]: &
MTTHEBRGFRIF—RIDFoME @ SVa O O
AN |, BEZEFoiE /A EES

» Stanford OpenlE(Angeli et. al., 2015):
(ERTFRYE A + SN TImE @ SVa OC
a) 73 i

Q@ SV. A
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» XGRIETY , XTELTY , YEEXHIANREAREINEN XFR
» HFRRBIE—ENKRENAREXRFEE |, SSIIENXHE—
%
» BRIRTIZEE
= Inference Rule Discovery : iTEARXRZEZBIRIBIAE |
IRBIRIAEEE XHNXREE
s LEMHERY - DIRT(Lin and Pantel, KDD01) , Soft Set

inclusion (Nakashole, EMNLP 12 ), Topic Model(Melamud
et al., ACL 13), Jaccard (Dutta et al. WWW 15)

4217 , 4659 %17 , 4659
&7, ) EXEE , HY)
(IBM, pa[=<5d) IT+F=, HAR)

EXEE , H2) (HFRDEHR, HAR)
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= Bootstrapping

- A ﬁﬁE’I‘T\EH /\ﬁ-a%j@(*%i%

- FEMA =15

- BN Mutual Excluswe Bootstrapping, Coupled Learning ,
Co-Bootstrapping

= Distant Supervision
- FEENER  FEARE
- EEER | InEERIES
- BN IEFSEOIRER , SEMFES) | MEHEE | SRDERS

= Open Information Extraction
- AEENER , AREMEEMPPLRR
- FEHER | ERGTFRIGE | 1EXRYF—E
- K GEEAFS , BEIXK |, aF0#EK |, Clustering ,

Inference Rule Discovery
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= BBIFRRT

- SME. WL, &

- embedding

= SEUFRIMREEI|RLE
- 7%%?‘*‘2%@?%
- SR FEE L ENES..

- 24155,

= SERYE]

J

ZNHE. 2

/e

— Distant supervision

X

FE. FNERIE. ..

=Zkjoint model...
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« SERAVEFRARTE ( Dirty Work )
- SRISEE
- BRI
- SRISREN) || R SRR
o REBRILE |, RIERNE
- FRIEUE RS IR EY
— (FFER) B2 RN R AL E SN R AT EE
v ZEMBootstrappingFHia
v (ERBELBLBYRIRZE
— ANl Es—ic In =B A AR N1 EE

— FERkiAEA © Continuous, never-ending learning

» BERNESHR
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