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1L & 13572 5 Distant Supervision ¥ FEEN S, I A
FNEPTTICKED T NN EF—REERL T, 2
BETD FEDVEAIIR ST WD, [3,4,5,6,7, 8]

Mintz & »%2% U 7z Distant Supervision [5] (% Free-
base [1] 7% & DHGHEN— ZIZFET 2 H5FE (ERBO
BfR) 22Ul E LT, AN —ZADFEAEKEZSBLTWS
FEROER (T TATAAYYaY)PR—=XT =D
HEENTVDE &, MR- ADFREIZMAGEINTW
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2175 FHETH S, X 112, Distant Supervision 12 &
57— X EFORREOH Z R T HERAN— A ZFET B
HEE (Hl: founders(Apple, Steve Jobs)) ZFH\W\WT, —
DDEMERFKRDRT (Hl: el: Apple, e2: Steve Jobs)
DM SEEATEL (A VRIVR) 2Hitd5. 2ok
E A VAR VADEESENT LI, FFH~R— A
FET 2 HEDBBK T NV (Hl: founders) &, /N7 D
BRI AL LT, BTNV T —RE2EKT 5.
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EEFMLUTET VTSI LT, Mintz & [5] DE
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founders Apple Steve Jobs
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Noisy Labeled Data
founders <Apple, Steve Jobs> by

x}: Steve Jobs was the co-founder of Apple.
x2: Steve Jobs doesn’t like Apple.
: Steve Jobs run away from Apple.
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KBVWEMRS NV ERiDA VARV ADA TR N
TWABNTEHFZIZH T W,
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HHE W e aRT.

KRRAZE, NTbEANELT, §e[0,1]¢HD %
HHT2E2A22 LT, ERLT 5. §ik, NI b%EE
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2.2 PCNN

AT TIE, Zeng 5 [8] 2L 25 PCNN &2 R—ZF A1
YELTHWS. XN bEANE ULEE2EDETILO
BEZE % X 2 129, FEfliE R 3 228, PCNN 13X x
ZASEUT, BRI L0 TRz € [0,1)¢HD
217 5.

ANE
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WD dy, THEERZ ML S RED | AL E D ET4
P i, PED d, IRoThiERT7 PSS, £oT,
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Ly, XOEWETHIE, F e RS in 5.
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B fe i1 1, oy MO, FTORT MLE
ELERI MV ERT. wlid 74V E—D T 1 VR
ViEE £, BAAAEDHN1TH] C e RETw-1)xH
%,C=[cy, Cg ..., cgg] ERT I LA ES.

XENT—Y VB

X 7= v I ETI, ¢ = (ch1, Ch2, Cpz) D
ZODORMNZATB. (el DR, el & e2 D, e2 D)
EWVWSZ=DDXMIZHITEI LT, BEORKT—
VY7L DRIEWREZH#G 25 Z LK.

ZO®%, TNETNOKBEIZH LT, mk7T—V v
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pre=max(cp) (1<h<H)(1<t<3) (2

ZNENDRS FLERELT, pp € RS THB,
Pr = (Pn1, Pre, Pr3) 2135, TDHKk, ETDONRT ML
EREGUT, pr.g 218 7T, IHWALEEE tanh % 0T 5.

g = tanh(p1.g) (3)
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0= Woutg + bout (4)

IDLE, Woy € REDSH T Y o0 e READ &
x7.
Bz, V7 by 7 ABEEFWT,

z =p(y | x,0) = softmaz(o) (5)

YFBIET, XxREAONEL ED, BIFET AL
DFRMEIE 2 % 115 Z EAUMES. ZOHE
HERANT, EXAVOEE L PHETS.
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T
J(0) = logp(yi | bi,0) (6)
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ETIVOFEERHIIL, NT b DR TRYEMT L
DO FRRERDE N VAR YA x] DBEFEITHD
BINFA VAR AFEEH TS FHIZAWS 1TV
AR VAL, RO L 512U THERT 5.
j* = arg maxp(y; | x};0) (7)
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Ayesha Khan, the daughter of Yasmin
Nighat Khan of New York and the late Karam Dad
Khan, was married at the Yale Club of 671
New York yesterday to Dr. Ali Omer Farooqi,

a son of Dr. Shabnam o. Farooqi and Dr.
m.sultan Farooqi of Karachi, Pakistan.
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S0k BHICHTT S PIIEE 5D, § = (G1, .. Giern)
YFBI T, A bRANENEE ED, BFET A
NADTHRER § %155
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DNTOHFNZ, BT XI5 514 VARV AD
BHDEWEDPDORIFEITo T2, 20 DN T DIEFRD A
VARV AERSTHED, 12{HDNT BREMRD A >
AR VADATHERINTE D, 3FHEDNT DA
HLUWNTRoTW, 2%, 7)o U
T —RDOHTIIH 60%DNT ZFZIZHNS Z DT
E D, A0%FDNTIEFEEHIZFAND Z DN TE RN
EEZLND.

Bkl 22k 1 TmU7z. EEofilix, T/peo-
ple/person/nationality ] & 5 BRI NV A5 X
NXOHITHS. TPakistan] &\ FERIZHIOE
#£T# 5 [Dr. m.sultan Farooqgi of Karachi] 12X} U
TEERBEREZR>TWE D, HRTHBHEM [Ayesha
Khan] & 3 OREKERE R > TWIRWZ 3005

4 ZFRIFBICL D/ A XHIBE

ARWFFETIE, BR U 7z M R & RS 5 72T,
Riedel 5 [6] IZ& > T,

M6 LS OR®WEGREZRED 2O VT 1 T+
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TA2ELEIBXE, PR EDE—DDXIEE
D FERBEMR % KT

LEIPNTWIRE R,

[H UM S 2r0RKERERE> 2O YT 1 T 1
NHFELUTHET H2R2561F, ThoDT VT4
T4 EELEIRE, PR EE—DDOXIET
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T, RO ZFEHDOFETOL—IVR—RITL S
TA4IVRY) VT RETH Z T, HEEEICHW S EHE
EOEWT— R %255,
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R—Z274NW5YVT

BRI NILDLRTEHAWEZT 4 VR ) VT %2175,
#il 21X, T/location/location/contains] &\ 7zBdf%
TRV EFES TWAEE, INIEHTH S lcontains] &
WS HEED o SR FEEE AN BIE Q INDHEEE ST X
RIa74 VR0 7F 5.

CBOW 74L& Y vy

BEfR T ROV DRI L, CBOW % F\WTHY L /- ¥EE
DR S G FELBE U M2 HW 7402
Y7 %115, BRI, T/location/location/contains |
WS BRI RV ER > TWBEE, NI ETH S
lcontains] &5 HigEH* 5 lincludes] * [contained |
&\ o ZFELLBEE U il H & SRR EE A SBME Q AN D
HEEE2 BN 2 T4 NVR) VITT 5,

Skip-gram 7 1 L&) v

BRI LD &R L, Skip-gram 2 AW TFEE L 72
HEED KRB S G- OGS U d2 W=7 1
RV VT EITD.

TR DRME Q L BHLHEE U 122V TIE, H 51
Uk S N7 % 3% E U, FEMLEEE U ff1X NYTimes
DA—=NRAZHNTEE U BESMEREIZL 0ES.

5 25X
51 T—4%tvb

AWFFETHNZT — X2y Md Riedel 5 [6] 12k
TEREINZT—XEy VE2HAVWE. ZOTF—Xty
;& Hoffman & [3] X Zeng & [8] %12 & - THEIA <
i TWbF—Xty bTH 5.

Freebase DHEIFIIT— &, FliT—XD 22D
N—hMizarhTnd. JifT— &% H\T, 2005-
2006 £D NYTimes D I —/8 A2 T ~)UAIF LZED
ZAa— 2L LT, §HMii T — X % H\WT, 2007 4F
@ NYTimes D 3 —/S A2 T ROVAFT U726 D % 2
=2 LT3, 53 ADERT RIVDOHIZIE NA
EIFIEN 2 TR BBRPFEL RN L 2RT TR
IIREENTVWS., Jliia—"ATHHINTND
X% 522,611 XH Y| EARDRT X 281,270 X7 H D,
18,252 DHEENEFHET 5. fHlia— A THHAINT
WA XIE 172,448 XH D | FEARD R T 1 96,678 XT H
D, 1950 DHENFET 5. £/, KERTIE, 03—
AN ETNLTFHUIRE =27 F 14 DB fFhNT W
57 —XTHY, Yankai 5 [4] BWEBRIZH T — X
AT 5.

5.2 ZRERERE
5.2.1 FHEFE

Mintz & [5] % Zeng & 8] IZ &> T, HhonTWw
BRHEFETHEAMZ1T5. TANI—=NALSFHRL
7-HED EAL 2000, 2% 0, TAMNI—NRZAD %
AN L E0ETILVOTFH § O, FHIHERN
B\ E O EAL 2000 A5, FHi T — X @ Freebase H1iZ
FAET B0 E D h, ERRZATV, A R-FHIR I
K 25l & AUC TOFHti 217> 7z, Z DFHliFEIE,
AFTOFM D & 5 IR0 63, 7/ 57— =
VERBENRN2D, Y EE O 3 A MR L
AT FHk 5.
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TANE—HH 230
BAZENRZ NVIRTE d, 50
RIENZ S IVIRTTG d), 5
Kay 777 hRyp 0.5
Ny FE Batch 160
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5.2.2 SREEEEA

T F NV OEREIZIE,  TensorFlow? % W T,
CPU(Intel(R) Xeon(R) CPU E5-2699 v3 @
2.30GHz) OEEE FTET U, AFREOERIL, il
HINTVDIET —X % 9:1 DEGTIT — & &
AT — R IZHELTW5b. EERGERIILTIZRY 7
B30 ICBELTHBY, AT — &0 AUC EV RS
FWIRY 7T, FHli T — 2K B Rl &2 17 - 72

CBOW 7 14 )V &YV > Skip-gram 7 1 VX ) V7
W BB ERBLO -1, gensim 3 2 W7z,

FHLUZNAAN=NT A —=RD—EIIR 2 ITRT.
BENAN—=INT A—=RIL Zeng & [8] & Yankai 5 [4]
DFEBRREZSE BN 72, mERREOMIE Q %8
BUHFEEB U 122V Tk, Q € {2,3}, U € {1,4,6} &
W UTz. £z, BANT A—=R175, ZNTN[-0.2,
0.2) S EMDHIHE>TH > T v I Uiz %
U, EF AW BB RERBL O WIEIZ 1%, CBOW
ZFHWT, NYTimes 2 —/3 2% %# L 72 Yankai & [4]
PMEBIZHW - BEESMERB 2 A L 72

5.3 MBREER

FEETIR & TR OE A R-HBRhRZ X 3 12
R X3 OBRT VEERENLERFE (O ),
R=ZAT 4 NEY I (ocfl), CBOW 7 1 LX) 7
(A HI), Skip-gram 7 1 V&) V7 (o HI) O TS

2https://www.tensorflow.org/
3https://radimrehurek.com/gensim/
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3% 3. AUC FHiZ & % Fhicks =
[ =70 | WERH QLA | BIBHE U M | XOK | AUCHE |
B B -

PCNN \ (2785 |
2 2876 | 28.55
+Base 3 1 8309 | 29.49
) 1 11555 | 28.04
) 6 53648 | 27.68
+CBOW 3 1 65000 | 23.82
6 113096 | 29.00
5 1 30560 | 29.08
P 6 43740 | 28.86
5 1 62805 | 29.70
6 74235 | 29.00

EWHEDOLDEZRLTWS., BEFHEIFIFLEAED
FHBIZBWT, /R THEL D EHWIEREZZER L T\ 5.
FEIZRTPER B WT, CBOW L& B 7 1 LR Y v
THRRWIZE2TORETFIED, /ERFEL D HVIMERE
EALTWS.

WIZ, X3 IZEFNFND AUC HDFERZ R L /-
HPE 2T HT, AUCHD AT 1.85 "1 » b
MELTWS., 72, FHTRER=AT 4 VR ) VT
MN11ITHRA Y b, CBOW 74L& Y V7 W0.76 BA
> b, Skip-gram 7 4 VX ) VIR 13 KAV DD
AUC f@n3m ELTWwW5.

6 HhHYIC

AWF4ETlE, Distant Supervision (2851} %, Hii¥:
Bizkd /1 AHEEZRE L. T—XEY hOH
TEEEOEVWT — X2 LT, BEEDOS VT —
REHNVTHFE LU RIEEDOFHE 21752 LT, ¥
HEIZEWERENBFONE Z Db ol SEOM
e LT, BEEDEHVWT —XOMMAEO TR, £
72, DR ZATIZBEWT, T—XILRE MAEDLET
EHED 0 FEFIEL UTOIGHOMGE 2 E03E 2 5
nas.

S 3R

[1] K. Bollacker, C. Evans, P. Paritosh, T. Sturge, and

J. Taylor. Freebase: a collaboratively created gr%ph
database for structuring human knowledge. In SIG-
MOD, pages 1247-1250, 2008.

[2] T. G. Dietterich, R. H. Lathrop, and T. Lozano-

Pérez. Solving the multiple instance problem
with axis-parallel rectangles. Artificial intelligence,
89(1):31-71, 1997.

[3] R. Hoffmann, C. Zhang, X. Ling, L. Zettlemoyer, and
D. S. Weld. Knowledge-based weak supervision for
information extraction of overlapping relations. In
ACL, pages 541-550, 2011.

[4] Y. Lin, S. Shen, Z. Liu, H. Luan, and M. Sun. Neu-
ral relation extraction with selective attention over
instances. In ACL, pages 2124-2133.

[5] M. Mintz, S. Bills, R. Snow, and D. Jurafsky. Dis-
tant supervision for relation extraction without la-
beled data. In ACL, pages 1003—1011, 2009.

[6] S. Riedel, L. Yao, and A. McCallum. Modeling re-
lations and their mentions without labeled text. In
ECMLP-KDD, pages 148163, 2010.

[7] M. Surdeanu, J. Tibshirani, R. Nallapati, and C. D.
Manning. Multi-instance multi-label learning for re-
lation extraction. In FMNLP, pages 455-465, 2012.

[8] D. Zeng, K. Liu, Y. Chen, and J. Zhao. Distant su-

ervision for relation extraction via piecewise convo-
utional neural networks. In EMNLP, pages 17-21,
2005.

All Rights Reserved.O O O

Copyright(C) 2017 The Association for Natural Language Processing.
goOoOOoOoOobDooobooooooo





