A TIRKER T XA LR RIZJBEAR

Large-scale entity relation extraction based on low-dimensional representations
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AR I 47 3R

1% B:3HEX (Information Extraction) /£ § X% 3 &L FAR A KL VL2045 09 FF 7 %
¥, WBEREH THKLL %%%Iiﬁﬁﬁ EMAOZE 8, AR T Lihde:

5] &~ % 4 (Question-Answering System). 4% & # ‘& (Information Rettieval) 5 H &
L) AR 3 A A AR A 69 Fr IR AT

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

Guanxi Map

T 4,470,000 FHR (FER 047 ¥
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1. R B 4L

Z 2 B (Information Extraction) T -2 4 4% S£4K17 ] (Named Entity
Recogmtlon NER) #= % & #HEL (Relation Extraction, RE) # XA4E 5

o« PLELRIRAN EZHS THAREMG XL RKFPIRNAEL (PER). #.5(1LOC),
f/w"JZﬁ(ORG) L TR, B AT ARLE R, 1R 2EAI0% LT, H
MR ENARE, ZEHFFARAAAFONAERAGIRN T ECZ2ENT A

c XRAI (FARXAIEE, RE) Z A AR I, BIELETIEFRLE
b B TEM . AT ANERG Ak B, A T AIEARZN\G L ZR, BAIRT
X209 279 24kt (< h(head_entity), t(tail_entity) >) Z @t % Ar

*ﬁﬁiﬁﬂ

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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1. R B 4L

LR K RIZB/BEARA T T AE2008FZ AT 4 A W AP R Bl 698 5 75 16y -

* B & X ARITIE

* JFiL X £ 423 (Open RE)
LR HFF K RILBEBBERG AR EAET: ALEA K FE (new relationship discovery)
07 2 I o
FANFR T @ ERRETEHEXZRIZE,
ERAZEEAMEE T RINEB XY X R LN, FERERZA X A3
TR, B E T BEF S e (Supervised Learning based Relation Extraction
Approaches),
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1. R B 4L

* 2008 Z AT 69 X R ALK S & EACE, MUCH XX # #7 ;iiﬁ%r@ “P R 3o
FTA RN 7 ik R BEF I HZERERITZ LA XA 5K (FAN) 8945

* ACEARMUCH A A T A7 i 248 & 4 ABAR LB o AACEZEH A #], 77 X 251000
B A, BAIGTTIANLZ 4], 238 £ A £,
« REATEA:
. 2‘5?‘%%‘]%73‘ *
* 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.

© FFAEILFEN Tk

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

« AT akam (BEK) §Fk:

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

. 20085)‘—Sun1ta Sarawagbé’:FoundgtIons and T rena’s in Databases X & %n b 43238 K & 45
(1177) “Information Extraction” , 4% &I, 455 2 %X & :}a‘yﬁlé’]ﬁ% AT BN
m,#ﬂﬁﬁTWﬁ%Tﬁﬂ@ﬁ&ﬁﬁﬁﬁﬁ
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°© 20094, HA7iEds K569 ULk b HARAACL B B —FF 376912 & I T 7% 69
;@ 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, & 469
T A BB EARE R SR AT N &) AT 3R T 485 5] ﬁ‘?lﬁ"‘*%ﬁ\’%ﬁ’

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]atzons 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. B 303 AL

* 20085 AT WY AT, AELRRI AT ATARZEH A (ACE. MUC) #93LI F= ks
B gk ey
© Bl
© ALARRESFRK, FHER, ks KA.
- WAL S R, BAFEHBERD .
« 20094 % 4, Stanford University, Mike MintzZ£ ACL." 094938 3 (The most solid
paperin ACL) %1 89K F 354798 (SmiR B3 SF) 09K RIZIE 7 R 0L H Fm
BRI

o AR
o [ iBitdeit BT IR, KM BRI A, AEM L ASEAER Y AT ER A

Y.

B4

* 354790 (weakly labeled) 7 % 89 A AMBIR 55 /& £ — 3 2 RAFILH Ko
0152710 ¢ RAVEEBG BEATICEIE R 0F > £ 4. HRBIE, LN GHER T RM SO LK I L E. 9



* L, RATE A B R X RIEMEG IR B T Lo 75 H A8 95 AL FHAFIL
(Weakly Labeled) g+ (Noisy). # % (Sparse), [ Bf AL A B 3 K MAR KI5

(Latge-scale) T 49+t H 7 ik

© B9 H R EL T Ao T8 KB A T KA AT FAR L R TR A NLE91Z 8-,
@N@?%%iTVﬁTﬁﬂﬁﬁﬁ%ﬂ&iT%ﬁ%ﬁ%ﬁ,%%ﬁk#

TR IR T B

s W F AR AE A
s RTFHRGERATHRILLAKRLRBEBEZK

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

2015/4/10 10



4. FF 3. & X

c BREF:
o P& 69 25554778 (Weakly Labeled) -3 (Noisy). ##.(Sparse). KHMAE (Large

bmw;afﬁﬁrmHﬁ#ﬁﬁm&??ﬁﬁ(hmm%M@mMﬂo

« EFiKGEET (Low Dimensional Distributed Representation) # X #AE (07 X)) 4
E R T N ALY 4=

« B &EN:
s AEZRXKEERLRBBBARANDEKIES., KBEERGH KR L HAERFILE,

- ANANAAA BLBENEIE (LM FEM TR A;, EH00mIRE) BRLERX
ARILHJBA
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5. B 3+ X

* BT R BAF: R KB 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

4

s

[z~ BR e #Hig) EiE:] BEv HEIER
Loy
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HFI# 4,470,000 %

FHR (AR 04T
- Tsinghua University Ty —x T3 Jan@own
Q) BERE m
' = R Shix IR '/\Elizab/eth\se Lenhon
Quincy JE! B

www tsinghua edu cn/ +
6R16208 » FaAT MBAFHETIH LETFNERTFH I Z LA FRD -
TR E T R R A  EHRBEAE, NFSeHES 83

4.6 Jokk ko 83% Google {1 - i
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N A

Ewggéhy g
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s
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MERE

* FEILREE KIERI0S
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5. At 583t X 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>

T il ge Al | T
B 7 I%ﬂ,’\{:‘,\ LiufHuagin 7

>(%
k‘i
&9
®

Li Anydu
St L
t"\a o
Yo TSINGHUA UNIVERSITY Yo o Te iy
. o N . o s s Aoy i
EHE R (Tsinghua University) EFRELE, TEELZHSEF, LETIAFEIMELE. | R e Tel
Fenly Rutihua T4 Zhikua
SO
Zhang Qinhua
Q y AR,
“Yd Danghy; bano Libano
EY

L 3 |
BAB R *h ?“x : : LA Sk
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5. B 3+ X

* B — RARERTHHFEMNLRXRZFHIP 655 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,

Observed Sparse Matrix Completed Low-rank Matrix Error Matrix
A BEE -

Training
Items

.2

Testing 3
Items

- -
-« -

e T
Noisy Features Incomplete Labels

ACL 2014



5. At 30 X

s B = RAIKERTH FARAE IR E#E L6 5 AM:
* 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
KL ZEBE (BFER) , 22 At B X0 £ AR (Link prediction)

N
h h t;:ft\*' t- t'_;/‘ytbr -
“ti:_"/ t~ " t-
e - n t
Transk TransM '
PULL PUSH
2015/4/10 PACLIC 2014

WI 2015 15



5. B 3+ X

s BB = Z2RXMNEIERKEFITEEES

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

c W ZRXELSmINE (LML) FaWeb A (FLEML) , REL—H
E?ﬂﬁi?ﬁfxﬁ PR R RIZIE L AE SR .
« 201543 f-201643 A , 18 % RIS IBAT F0AR B, 09 40 % 2 3% Ralph Grishman (¥ /FACL,
NAACLZ 5, Google H-index: 49) #8535 F T M FA AFAT, I NH A£G “Hip
TR, BRELSAANMMEALEGHORYE, BRELA—WER

_ . 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 T’?ﬁ i ® Ralph Grishman ® Lishene Fu
\r Adam Meyers Cai Kao
SSSSSS 1 Selsine Hiang Li
Naria Per:
31 AEH ENXEHIIARS Researc h Staff Thien
it | 2000 xms | Y
Tifan He Wei Xu

i 9856 | 3743
nigs | 49 29 I I | | I
= NIRRT o dlnll
1982 1890 1998 2006 2014

10 fE31 132 I
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5. B 73 4 A

s MEA: AEHE=, XHEImE THENESR, LEHRELZRIIE (19
12) , 1AMk “Fa~ BB HE-F S (Cosmos), *FWeb L A (Wikipedia) ,
KA iR E (Freebase) #ATH— R F, #HEH LR X R, AEKHE, &
RE#EF AR LR AT

How Dryad does Big Data:

ONCEPTS

®

N
z
g
g
3 ‘ﬁ;i
v

e COSMOS

Home Documents
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o BT 7T BT IR K

ALAK i)

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 IR AR K R AR R AAAT" 15, PACLIC" 14
2015473 4 A TR R =6 SR X RIS (A7) ESEA iE £ AT

20163 A EFRGEETHRIE (HFRX) THREZEERER  AHIKCOSMOSF 4 &4 w3 7Rl
BALE I FAEAE R 6 R B T A

201743 A e b X, A b A

2015/4/10 18



6. FF R E

* RICE T ik

1% B0 KB & T

&

2015/4/10

P’(r|h, )

T

<0,0,0,0,0,0>

1 ACL

A

TSINGHUA UNIVERSITY

EHARZ (Tsinghua University) BIFRER, SEZLHBEN, LETIEEIGIEERE. |

|

e )

F LM AL .

P(r|h, t)

APWEB

P

n
»

P”(r|h, t)

|

<X, X, X, X, X, X>

b@&ﬂ%ﬂﬁﬂ@@@

&N,
Felid
S,
Wa{g-G\a»g \j_\ lb
S /m'\ﬂ;ﬂua
(Shaohua 5% iy g
. S
Vang@]’el ,'""\'m/
o=
A hetierd
Fen Rushua , i Zhihua
% N
hang Qinh
sﬁ;/—\
*-Yu Dang Libano Libano

LERI IR

19



6. AT B ( )

[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 research paper submitted.

[3] Miao Fan, Qiang Zhou, Thomas Fang Zheng: Learning Embedding Representations for Inferencing on Imperfect and
Incomplete Knowledge Repositories. IJCAL 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

[7] Miao Fan, Qiang Zhou, Thomas Fang Zheng: Mining the Personal Interests of Microbloggers via Exploiting Wikipedia
Knowledge. CICLING 2014: 188-200. /ong paper, POSTER. (EI Compendex)

[8] Miao Fan, Qiang Zhou, Thomas Fang Zheng: Content-Based Semantic 1Tag Ranking for Recommendation. Web
Intelligence (WI) 2012: 292-296. short papet, ORAL.
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