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Large-scale relation extraction based on low-dimensional representation
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o {5 BHHEX (Information Extraction)ft H 2818 & AL PR A K I8 1T 205 A 5T
P, RTINS O SR AE S, A T4 .
7&K 4t (Question-Answering System). 18 B & (Information Retrieval)
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o 5 EAEL (Information Extraction) &= 4 Adr 44 AR IR 5] (Named Entity
Recognition, NER) F13¢ & #l1BX (Relation Extraction, RE) i KAF55 .

o NERFEHJI T ML MIISCA A A £ (PER). #5(LOC) . HLHE
(ORG) 44 a| Sk, HETHARLE R, RAFELI0% LT, HEMHKIE
MR B, BB R RSN AR LRSS NEH

o RAMEL (EEXRARZH, RE) 2 HETW MW/, RN 2 TR oE
I S TE 8. IZAFRAENER LAY I, AT RIISEEZ AR, HAlRY
%?fﬁg%iR%Ui/ﬁng‘l‘ (< € e]- >) ZI‘ETJ E@%/‘?ﬁ\r o

Y FE R

S

Barack Hussein Obama IT (&'/ba'ratk hul'sem ou'baima/: born August 4, 10961) is the 44th and current President of the United States,

<Barack Obama, President of, U.S.>
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o SEARIC RIZIREAR I 78 4E 20084 2 FiI 43 NP AR A [B] FRIHIE 52 5 [+ -
o [EERRIZHE
o JFIfR R ¥2¥H (Open RE)
o FIRMIMICRIZIMEARBPIAF ST BEAEHRZR (new relationship
discovery) IR I .
o TP T IR FE B T B RE R R
o [l 8 R RIZIRERRE T IANEB BRI S R LA A, XAk 2 18] 158 Rt
TR, KR T A B 2 ST Ju S (Supervised Learning based Relation Extraction
Approaches).
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« 200842 Bl {1155 42 (T J k% B2 TEACE, MUGT 256 Z b 1B R i
BRI RN Bt B ST AR TF 2 BRI R (D RO

« ACEFIMUCHI AN N TARVEZE i % B S AR EL B/ . DAACEEREASY, IEH K
10004 304, B & 16771 KR RS, 23Fhok RIEAY
« RETAEA:
o FETHMKTTIE:
» J. Aitken, “Learning information extraction rules: An inductive logic programming approach”, ECAI’02.

* D. McDonald, H.Chen, H. Su, and B. Marshall, “Extracting gene pathway relations using a hybrid
grammar: The Arizona relation parser”, Bioinformatics 2004,

o FHEIEFERTTEE:
« J. Jiang and C. Zhai, “A systematic exploration of the feature space for relation extraction.”, NAACL’ 07.
o ETHEST GXRED BITE:
» Guodong Zhou, Min Zhang, Donghong Ji and Qiaoming Zhu. Tree kernel based relation extraction with
context-sensitive structure parse tree Information. EMNLP’07.

- 20084 Sunita SarawagiEFoundations and Trends in Databases % 3 144 Z5 1 K i 18 3C
(11731) “Information Extraction” , X{{5 S4B el fe o< RMEHIWT 70 7 IRA
g, RE TR T I B TR E SR SR 1 R .
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« 20094F, HrIHAR K7 ) JLAL A1 A4 FERAEACL E 4t — o 545 B BT 1%
i3 X (Distant supervision for relation extraction without labeled data) Google
Sites: 315.

S

Entity pair <Barack Obama, U.S.>
Relatiofn instances | 1 pregident of (Barack Obama, U.S.)
rom
knowledge bases 2. Bornin (Barack Obama, U.S.)

1. Barack Obama is the 44th and current President of the U.S.. (President of & Born in)

Relation mentions 2. Barack Obama ended U.S. military involvement in the [raqg War. (President of & Born in)
from
free texts 3. Barack Obama was born in Honolulu, Hawaii, U.S.. (President of & Born in)

4. Barack Obama ran for the U.S. Senate in 2004. (President of & Born in)
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« 2 J5, DSRE (Distant Supervision for Relation Extraction) ZFIM#e, J54EH]
AR S R E AT A F] B 5050 T 14 2= S — 2P R R .

Distant Supervision (Mintz2009): Mike Mintz, Steven Bills, Rion Snow, and Dan Jurafsky. 2009. Distant
supervision for relation extraction without labeled data. ACL’09.

MIL (Riedel2010): Sebastian Riedel, Limin Yao, and Andrew McCallum. 2010. Modeling relations and their
mentions without labeled text. ECML 2010.

MultiR (Hoffman2011): Raphael Hoffmann, Congle Zhang, Xiao Ling, Luke Zettlemoyer, and Daniel S.
Weld. 2011. Knowledge-based weak supervision for information extraction of overlapping relations. ACL’11.

MIML (Surdeanu2012):Mihai Surdeanu, Julie Tibshirani, Ramesh Nallapati, Christopher D. Manning. Multi-
instance Multi-label Learning for Relation Extraction. EMNLP-CoNLL 12,

Incomplete Knowledge (Bonan2013): Bonan, Ralph Grishman, Li Wan, Chang Wang, David Gondek.
Distant Supervision for Relation Extraction with an Incomplete Knowledge Base. NAACL’13.
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* 2008£E Z RIMIBITFL, (ESEHIFET N THRERERE (ACE. MUC) FRIHLIIAN
W B 2 TR
o RPE:
o NILWREAESERK, FHEKR, Ada KRN .
o BRZARETIRSS, PR ERTEER D,

* 2009524, Stanford University, Mike Mintz/EACL’ 09/ 3C (The most
solid paper in ACL) #2H FIZET 59510 CGMREXF) K1 R4 Ik pir
BN N SR

« DL
. %iﬁﬁi‘i‘ﬁniﬂﬁﬁ?‘?@iﬁ, SRR AL GG R IO A, BAEE ¢ RIZIMALTY Gefp B TS5 Fr &

¢ @%B’é:
o S5tnic(weakly labeled) 5 12 S AR % 2 Z) 7= A — S iR b I e A
o160 ¢ KIUERSSFRICEIE RN P24 mmdE . BEIRE, SRk Em S B ERE. 8
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N =h

o« Zi b, FRATHIXS[E & ok R F2 98 IR FU RAE T A4 33K RE S Ak P 59510

eled) M3 (Noisy). #Ei(Sparse), [FIH A fEA RN X A HIAS

42 (Large-scale) T )& 7774

o b2 ERIa ST H Y-
o ETRERTHIRNMBEL AR RIZH

» Large-scale relation extraction based on low-dimensional representation.
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o HIRIRIFURGER R HIAR B
* Miao Fan, Deli Zhao, Qiang Zhou, Zhiyuan Liu, Thomas Fang Zheng, Edward Y. Chang. 2014.

Distant supervision for relation extraction with matrix completion. ACL 2014. long paper,
oral presentation.

o ZWRSCMMRYEFEREANERIA L, KA EHESRR, 550 P HNAEARNSBIEER, )
5B, T EACTE B B SCA R R &R 52

Observed Sparse Matrix Completed Low-rank Matrix Error Matrix

Figure 2: The procedure of noise-tolerant low-rank matrix completion. In this scenario, distantly super-
vised relation extraction task is transformed into completing the labels for testing items (entity pairs) in
a sparse matrix that concatenates training and testing textual features with training labels. We seek to

recover the underlying low-rank matrix and to complete the unknown testing labels simultaneously.
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o R IR TRGER S R IRE 5 v AR SE.

» Miao Fan, Deli Zhao, Qiang Zhou, Thomas Fang Zheng, Edward Y. Chang. 2014. Transition-
based Knowledge Graph Embedding with Reltaional Mapping . CIKM 2014. long paper
submitted.

o I SCRAAMIRAEFOR IR BEYIN, B SENLS T i ROOAE L, (T A KR 5
FEAE, FEMNHAEMRE R SRR (Link prediction)

F .
PSS e X
J - Ff .- cm 2
/ 4
h/ h ,’ >
TransE TranStruct

Figure 1: The differences between TransE and TransM when
modeling ONE-TO-MANY relation instances, i.e. (h,r 1),
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o P RAHRKIAE:
* Miao Fan, Qiang Zhou, Deli Zhao, Thomas Fang Zheng, Edward Y. Chang. 2014. Distant
supervision for Entity Linking. WISE 2014. long paper submitted.

° Eéifriaﬂ
« 20144F9H-201553H, 4iEACL, CIKMI TAE, AW MRS AR, £
g —HIREZE
« 20153 -20164FE3H, HENYUEIT, 72K RIZTBT 78 S 1) 5044 9% Ralph
Grishman (B 1EACL, NAACLZEJ#, Google H-index: 49) FIBtE48 S T MFH LRI,
IR ) “HgppitRl”

s Ralph Grishman
Professor of Computer Science, New York University
Natural Language Processing
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