A TIRKER T XA LR RIZJBEAR

Large-scale entity relation extraction based on low-dimensional representations

AW =595
pEa A RN 5 B N NN
TR XF T ENA
W/FEIF KA F %

fanmiao.cslt.thu(@gmail.com
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* 4% &I (Information Extraction) 72 B 2K 1% 3 4L FLAR 3R A KK L2045 69 % 530 17
X, WA TRHAEHY iifﬁ?%}%ﬁ S 8, MAR T4
5] &~ % % (Question-Answering System). 4% & # ‘& (Information Rettieval) 5 H &
LR AR 3 B A AR A 69 Fr IR AT

Google  #éexz ¢ KN

R =00 o #iE k] BE~  BEI&

Guanxi Map

Ve
N Stevie Wénder
=1 T} Jarr@own \/
5 BIRS iy P S m

~2 AEER Quincy JElizabeth 1252 o

mille ? R/
WEXE

T 4,470,000 FHR (FER 047 ¥

JEE 5 Tsinghua University

wnn tsinghua edu.cn/ ~

6A16-208  FiEAF-RBAFERFH ST PR CFWAME S LA T Eh - 3
WM EEERRBRESIIENET . 2HEREE, TFS2WLET . B

46 kokk ko) B3 Google i1 - SR

o AEEETEEENERIS
+86 10 6279 3001

] DianWhitrey Houston Farrah Fa
Map data ©2014 AutoNavi, Godglé Evie P | L/ \
is Presley
%t
e Jan t Jac
AT, ERELTE . BETE . BIECAT, S—mETiem 4 ;
SEE R B LS A s B9 A AR - B it/-S\
P W TR AT SN HRBEAES TE SHISFRRENESE FRT 0BG Z\ /‘m'chaeljackson rney Sp
W Zi;ﬁﬂ;ﬂ R LB — BT A AR B- SOMSER, RSl BARTS, SRR Mccartney Joe@m,\ Y &
S
EEATE AR TR S LT ERS il BEILRDERENARDS Conrad Mur
R - 13 BEAB: 431122013 F 12 ) 2N Katherme Jackson,
SRR T A WEHSB: 86 10 6279 3001 Lisa Marie Jermaine Jackson
LR - 14 LA WuF: 1911 E45298 = R
EEESE oS Sl fikd: ai &
; : BEEH, HENTHES . Debbie Rowe
zhnikipedia.org/zh/ AR = J \
A (G Teinghua Unversity: BHi: B8 THU » BRFEESE « Bas Paris Jackson
. BT LAY, B—HETkan e EALENATEFEE. BN 7
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TEEREEEARSE BRmEAE
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* 13 B:3dBX (Information Extraction) F &4 4% $£4KI% ] (Named Entity
Recognition, NER) #= % & #HBX (Relation Extraction, RE) M X /£ %,

o« PLERIRA T EHSH THAALEM X RKFIRNAE (PER). #.5(LOC),
f/w"JZﬁ(ORG) L TR, B AT ARLE R, 1R 2EAI0% LT, H
MR ENARE, ZEHFFARAAAFONAERAGIRN T ECZ2ENT A

c KAWL (KX ARIZE, RE) LA MR EIA, FFLEZTERXE
BB TEM . AT ANERG Ak B A T AIERZNAG L ZR, BAIRT
X209 279 24kt (< h(head_entity), t(tail_entity) >) Z @65 % A,

*ﬁﬁi“ﬁﬁ

Barack Hussein Obama II (f3* /ba'raik hul'sem ou'baima/: born Augus st 4, 1961) is the 44th and current President of the United States,

<Barack Obama, President of, U.S.>
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FAR R R IBEB ARG R AL20084F 2 7] 4 A B F¥ R B 69 BF 50 77 19 -

« B 2% R

* JFiL X £ 423 (Open RE)
LR HFF K RILBEBBERG AR EAET: ALEA K FE (new relationship discovery)
a9 & Io
AR I EZRETEREXZIZERE
TRkARAIZBEEIAMBETRNAEAB R RGO XA LN P, STZARZ 069 £ Z 3t
TR, B E T BEF S E9% (Supervised Learning based Relation Extraction
Approaches),
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. 2008£F‘zﬁfré@9‘é%%%a‘/§éﬁﬁﬁ%k§%“PEACE MUC%xf%#mmﬁ?H AR 3 %o
RN RN PN T R A P S STE RIS ST %(WM)%%ﬁo

* ACEA-MUCH /N A T AR iE 835 B 69 MALAR LB o KAACESE# A 4], 3078 KX £491000
B XA, AB16TTIAN K &R Eh), 23FF X R KR,
« REATEA:
. E&ﬂ"%ﬂ‘ﬂ'lﬁ@if *
* J. Aitken, “Learning information extraction rules: An inductive logic programming approach” ,ECAI’ 02.

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

© FFAEIL AN

* J.Jiang and C. Zhai, “A systematic exploration of the feature space for relation extraction.” ,NAACL’ 07.

- AT akas (BRK) &5k

* Guodong Zhou, Min Zhang, Donghong Ji and Qiaoming Zhu. Tree kernel based relation extraction with
context-sensitive structure parse tree Information. EMNLP’ 07,

. ZOOSQ‘—Sumta Sarawag/fiFoundzztzons and T rena’s in Databases X & %n % 4338 K & 45
(117 M) “Information Extraction” , 4/ &I, 457 2 %X A :}abﬁlé’]ﬁﬁ“ AT BN
gk ARG T IR AT EH EAT T Y’i«‘}/%éﬁ/%l‘g&

2015/4/10 6
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°© 20094, HriEdE K69 U L ke b AR A ACL L3R B —FF 37 6943 & IR T7 % 49
;@ N (Distant supervision for relation extraction without labeled data)
* Google Sites: 315.

Entity pair <Barack Obama, U.S.>

Relatiofn instances 1. President 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 Iraq 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)

2015/4/10 7



* 2 &, DSRE (Distant Supervision for Relation Extraction) #Zgh3%#42, & 4469
TN 3R Ak B K S A AnTT A 8] 69 5% 7030 1] 4 An 2 7%ﬁf*%?

Distant Supetvision (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. ECMI. 2010

MultiR (Hoffman2011): Raphael Hoffmann, Congle Zhang, Xiao Ling, Luke Zettlemoyer, and Daniel S. Weld.
2011. Knowledge-based Wezzk supervision for Information extraction of overlapping re]gﬂons ACL’ 11.

MIML (Surdeanu2012):Mihai Surdeanu, Julie Tibshirani, Ramesh Nallapati, Christopher D. Manning. Mult-
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 ]ncomp]ete [(now]ea’ge Base. NAACL™ 13

2015/4/10 8



2. BF 303 AL

« 2008 ATAIATF R, PR AT AL ZEHE (ACE. MUC) #HLI F= 15
5 7R
* BRI
e ALMEESERK, FHEKR, FiESXABLLA.
o BAZALR ) KEE, AAMREZHEZRY
* 20095 £ 4~, Stanford University, Mike MintzZEACL" 0945+ 3 (The most solid
paperin ACL) %1 89K F 35470 (SmiR B3 5F) 09K RITE 7 R 0L H Fm
B .

.,ﬁ—;:%t.:
o [ iBitdeit BT IR, HIAHAE BRI A, AL ASEAER R H T ER A

Y.

B4

* 54790 (weakly labeled) 7 % 89 A AMBIR 55 7 £ — 3 2 RAFILH Ao
b015/2/10 ¢ RAVEEBG BBATICRABE R 0 = £ 4. HRBIE, LN GHER T RSO LRI LK. 9



c 2k, BAVHA B X ZILEGIRR EA T o T-F KA 9% 2L 32 55472
(Weakly Labeled) %% (Noisy). #3.(Spatse), [ Bti& AL A 200 5 K AUAE R I8
(Large-scale) T &9 #+ 3 7% %o

© B9 H R EL T Ao T8 K A T R A EAT AR L R TR A NMLE91Z 8-,
@N@?%%iTVﬁTﬁﬂﬁﬁﬁ%ﬂ&iT%ﬁ%ﬁ%ﬁ,%%ﬁk#

TR IRITT M Ao

s A F A MBFRAE A
s RTRALRTHRIALTLARLRBEELK

* Large-scale entity relation extraction based on low-dimensional representation.

2015/4/10 10



4. FF 3. & X

« WiHZE

o B Zd &t 69 I 554738 (Weakly Labeled) + *g& (Noisy). ##i(Sparse). KMAE (Large
Scale) & — A% T RAMIGMESF J M (Learning Algorithm)

o A T4 % T (Low Dimensional Distributed Representation) # X #AE (4574 X)) +H 7
ERA KA TR Rak |

o B EX:
s AEZRXKEERLRBBBARAMNDEKIES., KEEAGH KR ELHAFERFILE

s ASAIAAA BBENEEIE (LM FEMZIERN A, R IRE) BRALEERX
ARILHJBA
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* BT R BAF: R KA LA bt >, AR FARH LT LR
¥, WRIKTIRGER T FEL &, 4 64 REASRTIZIBRMEX
2FER A AFBAE<ht>ZFEHX Z

ET X (HER)

Google  w#xz ¢ KN Guanxi Map
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5. B %031 R el

“ 1o 87T &5 AM
% R P'(rlh, 1 S P”(r|h, 1)

| T |

15 B 69 IR & <0,0,0,0,0,0> <X, X, X, X, X, X>

= g T
I=ION
E ia Ruxiu
= Liufuagin £ 7

>(%
k‘i
&9
®

- ok A
@ I Wig Ging o
\EE’f«bil—ﬁ T .
-1: l: §£;4=ro\a 5~ #us o D
%o TSINGHUA UNIVERSITY W@m BEX (,{m}ﬁ(
FHEA (Teinghua Universiy) FEESER s P
EHERE (Tsinghua University) EFREE, SEZLEEERN, LETIEFEILMELRE. | fovi
Fenly Rutihua T4 Zhikua
b =
Zhang Qinhua
!J %\Iﬁ:ﬁi,/—\\
Y6 Danghig, pilpane Libano
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* BrE— RAKERTHHZFEMNIRX R FHIP 658 20k
* 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.

© H XML AR (Y 4E T R = C<h,r, ) A, RAALBIBEA, %
A B M RAE KA AFAEAZT 8, BRAFRAR, T ZAHEME R LA THINE R L4,

Observ

Sparse Matrix Completed Low-rank Matrix Error Matrix
A BEER ' YL, >

Training
Items

.2

Testing 3
Items

-
-

i FETE-a
Noisy Features Incomplete Labels

ACL 2014
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c = BRKEERTH ELE XL LR EE LS FAE:

* Miao Fan, Qiang Zhou, Thomas Fang Zheng, Ralph Grishman. Large Margin Nearest Neighbor
Embedding for Knowledge Representation. WI 2015. rescarch paper submission.

* Miao Fan, Qiang Zhou, Emily Chang, Thomas Fang Zheng. Transition-based Knowledge Graph
Embedding with Relational Mapping Properties. PACLIC 2014. /ong paper, ORAL.

s MAKZEdm = kT (=nd<h ) MAEMN, X EmE TIHANER, T4AE
KA LZEBE (BFER) , 22 At B A H £ AR (Link prediction)

+
h h t;:ft\*' t’.'_ tl_;/‘y tt+ =
“ti:_"/ t~ " t-
e - h t
TransE TransM '
PULL PUSH
2015/4/10 PACLIC 2014

WI 2015 15



5. B 3+ X

s BB = Z2RXMNEIERKEZITREEES

* Miao Fan, Qiang Zhou, Deli Zhao, Thomas Fang Zheng, Edward Y. Chang. 2014. Distant
Supervision for Entity Linking. CICLING 2015. /ong paper, submission.

c BB ZRXELSmIRE (L) FWebUA (FE&#H11L) , BEL—
}Rﬂ"ﬁéﬁf{’i‘é’] FARK RIEEILRAER
o 201553 F-2016553 1, 7o % B3I FAT R 49 4o % #4% Ralph Grishman (% £ACL,
NAACL £ &, Google H-index: 49) #8645 5 T A F A8 XA, A AL 206G " AP
R, BRESAMEE LGRS, BEA—MER

_ . Ralph Grishman The Proteus Proteus Project Members
Professor of Compute S e, New York University Faculty Students
Natur: \L nguage Pro X i
E Ny adu E‘]EE?B]M#Q TEﬁ i ® Ralph Grishman ® Lishene Fu
" Adam Mevers Cai Kan
h ¥
Satoshi Seki: Hiang Li
Naria Per:
31 AEH ENXEHIIARS Researc h Staff o
it | 2009 gEs |
Tifan He %
HE 9856 3743 Hei Yu
T - |
M0 | 132 n S ! I];'eol = ll:I‘:rSI L 2006 ;le R t Graduat
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5. 1 5L 3 2 =

s MEA: AEHHE =, XHEmE THENESR, LEHRELERIIE (19
12) , 1Rk “Fa~ BB HE-F S (Cosmos), *FWeb L A (Wikipedia) ,
KA iR E (Freebase) #ATH— R F, #HEH LR X R, AEKHE, &
REES N R ZREL RS,

How Dryad does Big Data:

ONCEPTS

®

N
z
g
g
3 ‘ﬁ;i
v

e COSMOS

Home Documents
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5. BF 307 X
o BT 7T BT IR K

ALAR GHO

2014573 A TG R T 0 REM AN LA FAR X RIS I/BAA ACL’ 14
2014559 A AR T ARG R 09 LM AL S IR AR K R AR R AAAT" 15, PACLIC" 14
2015473 A AR TIREAR T FARK R (GRET) ELHBA iE £ AT

20163 A A FRERTHRIAE (HHFRX) TREZAEZEERR  AEMIKCOSMOSF 4 €2 w3 71
BALB R FAEAE R 69 R B T A

AT B L X, f Ak R
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* RIEWH & P’(r|h, ) P”(r|h, t)

| T |

15 B 69 IR & <0,0,0,0,0,0> <X, X, X, X, X, X>

| ACL | AAAILPACLIC

Guy
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)

="
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K% (Tsinghua University) fEfriEE, FEZEHEFE, LETILEAIEER. | R e Tel
re@.ﬁua%\z@ua

zm@m
A y S
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3 5“: ;+; #¥J4%33i; p N
IR % ‘ ’ LML K
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[1] Miao Fan, Deli Zhao, Qiang Zhou, Zhiyuan Liu, Thomas Fang Zheng, Edward Y. Chang: Distant supervision for relation
extraction with matrix completion. ACL 2014. long paper, ORAL.

[2] Miao Fan, Qiang Zhou, Thomas Fang Zheng, Ralph Grishman: Large Margin Nearest Neighbor Embedding for Knowledge
Representation. W1 2015 rescarch paper submitted.

[3] Miao Fan, Qiang Zhou, Thomas Fang Zheng: Learning Embedding Representations for Inferencing on Imperfect and
Incomplete Knowledge Repositories. [JCAI 2015. research paper submitted. CCF: A

[4] Miao Fan, Kai Cao, Yifan He, Ralph Grishman. Jointly Embedding Relations and Mentions for Knowledge Population.
CIKM 2015. short paper submission. CCF:B

[5] Miao Fan, Qiang Zhou, Emily Chang, Thomas Fang Zheng: Transition-based Knowledge Graph Embedding with Relational
Mapping Properties. PACLIC 2014. long paper, ORAL.

[6] Miao Fan, Qiang Zhou, Thomas Fang Zheng: Distant Supervision for Entity Linking: APWEB 2015. CCF: C
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