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Corpus Annotation Layer Cake
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» PropBank (Palmer+ 05) : &z IE
» NomBank (Meyers+ 04) : &3 DIH

OBJ KEFHEE

NMOD

SBJ

PMOD

APPOLOC|( NAME COORD COORDCONIJ
TN

COORD CONJ
o o v ]l
[, based in Los Angeles, makes and distributes electronic , computer and building products.

THEME

make.01 distribute.01 Ji -35 IE*E 1=

INSTIT{TION

product.01

base.01
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 FactBank (Sauri & Pustejovsky 09)

Positive Negative Underspecified
Certain but
Certain Fact: Counterfact: | unknown output:
<CT,+> <CT,—> <CT,u>
Probable Probable: | Not probable: (NA)
<PR,+> <PR,—>
Possible Possible: Not certain: (NA)
<PS,+> <PS,—>
Unknown or
Underspecif. (NA) (NA) uncommitted:
<U,u>

R. Sauri. FactBank 1.0 Annotation Guidelines, 2008
©2012 Kentaro Inui EIENEZESFEI8RIERKREFa—N)T7ILEH



N =,
ARNEDEEN
Newspaper reports have said Amir was infatuated with

Har-Shefi and may have been trying to impress her by
killing the prime minister.

Event (ID):
said (€22)

infatuated (€23)

trying (€24)

impress (€29)

killing (€26)

Source (ID):

author (sp)
reports_author (s, _sg)
author (sg)
reports_author (s2_so)
author (sg)
reports_author (s2_so)
author (sg)
reports_author (s2_so)

author (sp)

Fact. value:
CT+

CT+

Uu

PS+

Uu

Uu

Uu

Uu

Uu

R. Sauri. FactBank 1.0 Annotation Guidelines, 2008
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 OntoNotes (Pradhan+ 11)

—She had a good suggestion and it was
unanimously accepted by all.

—Japan’s domestic sales of cars, trucks and
buses in October rose 18% from a year
earlier to 500,004 units, a record for the
month, the Japan Automobile Dealers’
Association said. The strong growth
followed year-to-year increases of 21% in
August and 12% 1n September.

S. Pradhan, L. Ramshow, M. Marcus, M. Palmer, R.Weischedel, and N. Xue (2011)
CoNLL-2011 Shared Task: Modeling Unrestricted Coreference in OntoNotes, CoNLL Shared Task.
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H 508 set-up(e1), factuality(e1, CT+),
. agent(e1, x1), theme(e1, x2),
SR co-agent(e1, x
R EEIE R Brzc?g.estone— orts/Co.(x1),
joint-venture(x2),
& IR local-concern(x3),
Bridgestone Sports Co. said it has set up a joint
venture a local concern a Japanese

trading house
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set-up(e1), factuality(e1, CT+),

capitalize(e2),
factuality(e2, CT+),
theme(e2, x2),
Bridgestone-

amount(e2, NT$2,000,0\30

agent(ei, x1), theme(e1, x2),
co-agent(ei1, x3)
Bridgestone-Sports-Co.(x1),
joint-venture(x2),

Sports-Taiwan-Co.(x2), local-(w@ﬂ{(X\S\),

venture

ajoint

/

i

The joint venture, Bridgestone Sports Taiwan Co.,

capitalized at 2e1nillion new Tatwan dollars, will start
production in January 1990.

©2012 Kentaro Inui

SELBEFEE1SEERKEF1— T ILEH

2]



BRI DB BB T ERERD F| FH
MZELZH(NLP 3T 1)

Eﬁgﬁ%ﬁ{% tﬂ jj (e g LI:I IEJ:%E)
EEMN
fes RS S 1% _ 2 =151
‘ ' fETETIL - ‘
LoF A
i EEIEE o s
) - A nBﬁ?ﬁ
SR
AF(e.g. IRTFHEE) « ™S
EHEEcE] —
phryecy
7< T
POS, #ftzEtE 1= BIL—LIEE

A0V T N

©2012 Kentaro Inui SENERSFI8RIERXKREFa—N)7ILEH



RERNEPERDA /NI

(Kawahara & Kurohashi 06: Sasano+ 2010)
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set-up(e) © form(e)
Ay RUBASIERER
. o yL [ ~ ==
Aobas— ' FHRDIRE
set-up(e1) + capitalize(e2)
FYLWLWE LR
set-up(e1), factuality(e1, CT+),
EE _ agent(e1, x1), theme(e1, x2), co-agent(e1, x3)
+orOs— ﬁx E,] fd‘ = ﬂjk §§ IE Bridgestone-Sports-Co.(x1),
DRT joint-venture(x2), local-concern(x3),
HEEME MR modal | £41)%4
=S4k -20—7F ogiC T s
mie-2 7 =4r W EEIRTIE Bridgestone Sports Co. said Friday it has
= set up a joint venture in Taiwan with a
Bz = NLP local concern and a Japanese trading house
== u*gﬂ%. 7:)3 I ) R 7 to produce golf clubs to be shipped to Japan.
=3 A
AF HE DY %
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TIE-UP-1

Relationship: TIE-UP

Entities: “Bridgest@jports Co.”
“a local concenn”

Joint Venture Com
Amount:

“a Japanese trhding hoyse”

NT$2,000,000D

capitalize(é2)
factuality(ez%)Tﬂ,
theme(e2, x2),
Bridgestone-
Sports-Taiwan+Co.(x2),

amount(e2, NT$2,000,000

“Bridgestone Yports Taiyan Co.” \

\

set-up(e1), factual‘_'ty(el, /CT+),
agent(e1, x1), theme(e1, x2),
co-agent(ei1, x3)
Bridgestone-Sp/or‘ts—Co.(X1),
joint-venture(x2),
local-conricern(x3),

e
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TIE-UP-1
Relationship: TIE-UP
Entities: “Bridgestone Sports Co.”

FYMENT-ERRIR

“a local concern”
“a Japanese trading house”

“Bridgestone Sports Taiwan Co.
NT$2,000,000

set-up(e1), factuality(e1, CT+),
agent(e1, x1), theme(e1, x2), co-agent(e1, x3)
Bridgestone-Sports-Co.(x1),
joint-venture(x2), local-concern(x3),

Bridgestone Sports Co. said Friday it has
set up a joint venture in Taiwan with a
local concern and a Japanese trading house
to produce golf clubs to be shipped to Japan.

ALY
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prevent
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¥

exercise heart
disease
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. prevents
exercise '
protects against

heart
disease
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prevent

Prevaentee

exercise heart
disease

T KRS !

prevents
protects against
has a special importance in the prevention of
exercise < plays a significant role in preventing
reduces the risk of
reduces your overall risk of developing
is associated with a lower risk of
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Amount:

TIE-UP-1
Relationship: TIE-UP
Entities: “Bridgestone Sports Co.”
{a local concern”
“adJapanese trading house”
Joint Venture: ‘Bridgestone Sports Taiwan Co.”

NT$2,000,000

set-up(e1), factuality(e1, CT+),
agent(e1, x1), theme(e1, x2), co-agent(e1, x3)
Bridgestone-Sports-Co.(x1),
joint-venture(x2), local-concern(x3),

Bridgestone Sports Co. said Friday it has
set up a joint venture in Taiwan with a
local concern and a Japanese trading house
to produce golf clubs to be shipped to Japan.
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Example from MUC-5 (1993)

Webit £ D &
ToTL—k
TIE-UP-1
Relationship: TIE-UP
Entities: “Bridgestone Sports Co.”

“a local concern”
“a Japanese trading house”

Joint Venture Company: “Bridgestone Sports Taiwan Co.”

Amount: NT$2,000,000
Bridgestone Sports Co. it set up a joint venture
with a local concern a Japanese trading house

The joint venture, Bridgestone Sports Taiwan Co., capitalized at 20
million new Taiwan dollars,

Onyshkevych, et al. Tasks, Domains, and Languages. Proc. of the 5th Message Understanding Conference, 1993.
©2012 Kentaro Inui ERELBEZRFIBEFRAEFa1—NITILEH 39
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TIE-UP-1
Relationship: TIE-UP
Entities: “Bridgestone Sports Co.”

“a local concern”

“a Japanese trading house”
Joint Venture Company:\ “Bridgestone Sports Taiwan Co.’

Amount: NT$2,000,000
\

Bk SRGE3— | <Company> set up <Joint-Venture> with <Company>

N S
<Company> capitalized aheu,rrglcy\\ \\/

N\

estone Sports Co. samm has s\et up a jz)int venture in
Tatnwan with a concern a apaneswadinf house to produce
golf clubs toe shipped to Japan.

The joint venture, Bridgestone Sports Taiwan Co., capitalized at
20 million neLD\IaiL_Lmdéllars, will start production in January 1990

with production of 20,000 iron and “metal wood” clubs a month.
©2012 Kentaro Inui EREVNEZREIBEERKREFa1— )7 ILEH
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T L7zLy
. it |)aas _ .
gEnyYLy | LAWMBYFE 524100
y % | (T—hRFZYT)
BZE_/N\F—217F] = 5 8
P s P
heart attack = 1 1 0
heart disease = 1 1 0 =Ll E'- /E -
exercise 0 0 1 %u EE Hxa 13: H It d)
S P P~
2 2 % |
o O . 4= % @ g%
N7 -INF—2175] 8 £ <S¢
I B
< o X
diet — heart attack 1 1 0
exercise — breast cancer 1 1 1
aspirin — blood clots 0 1 1
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¥R O REHF (X Q)

[BHIEFEEFRA
« BEHRXEMDOTEMZFIA (macro reading)
« MBESHAREREL-ERIL
« ERBERMEDEZISRE
b5 RHIH =

B TE (Web) ESlER: ARG S,

B R R5 R
DIARADVARZUR

DS AHRftE
B % 4 H

INZ—2

sje O -~
ZIER/IA—T i
= —
EARBERITA
. — 155
T MmEE RO e | MBS A X0
—oem § 54 XE)OR wrrs—vm | 2 g; YRUZR
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B HDKBRRIE-ZI5R1E

ERERHTO B RIICESE

EARE=
Y, 2951k

/
- / 3
| /
/
preventsBaER D /N F3—>2 / g

{Action) prevents {Trouble) /
(Action) protects against {Trouble)

BE{REE =
%2951k

— - (Action) has a special importance in the prevention of (..
ZIRIGE MR . I . )
k. (Action) plays a significant role in preventing {Trouble)
i&j] / \_j—é ) {Action) reduces the risk of {Trouble)
INI—V &S - . .
=] (Action) reduces your overall risk of developing {Tr...

(Action) is associated with a lower risk of {(Trouble)
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MEBES (HEO)
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wimmyms | EREBYSE
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-E (j‘_bz I\i‘yjo) 77X9 J./7
sop = o . 4= P 3 ’
BZE_/N\F—217F] = 5 8
P s P
heart attack = 1 1 0
heart disease = 1 1 0 =Ll El- y = -
e o o o | KIERIETFARD
N -
5 2 % |
o o . 4= S & 3%
RNT-INF—1T75] 8 & $¢
I B
o T
diet — heart attack = 1 1 0
exercise — breast cancer 1 1 1
aspirin — blood clots 0 1 1
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BHEE_\F—2 1751

« HEEMEMK = HIEXARD 7 mhoHEHTES
(Firth 57, Harris 64)

e XARDODH (PRSI IL)
= ZOBEORHXRIBNSRENDS %

s o B X
- Q = 'y = S
= 3 > 9 <2
L V Q Q e +
S = S X SER A 9
= k'c? ~ Q Q h% =) ) ~
~ e~ Q ) L. ~ .2 QL) E
p< < p< p< < <3 Q &
heart attack 1 0 0 1 0 0 1 1 1
heart disease 1 0 0 1 0 0 1 1 1
sunburn 0 0 0 1 0 0 0 1 1
diet 0] 1 1 0 1 1 0 0 0
exercise 0 1 1 0 1 1 0 0 0
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NV =INF—24T
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NUN N AT #E

BRERT /5> .
kS;
> >~ K
~ Q ~
S > 3
= D =
] ] 8 ] '« ] ] E ]
: : Q. -2 : : = :
P< P< P<
diet — heart attack 0 0 1 0 1 O O 1 0
sunscreen — sunburn o0 0 1 0 1 O O o0 ©O
.o 1 O O o0 o 1 O O O
exercise — breast cancer 0 0 1 O O o0 o© 1 0
.o 0 1 O O o0 O 1 O O
aspirin —bloodclots 0o 0 0 O 1 O O 1 o)
. O O O o0 o0 o 1 o) 1
safety belt — fatalities 0 0 0 0 0 0 o) 1 1
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RT-INF—1THIDEY A

.« {KF#EE (NVN, NPN, NVNPN, VCV, ...)
— Sekine (2006), Shinyama & Sekine (2006),
Abe+ (2008), Pefias & Hovy (2010), Wu &
Weld (2010), Shibata & Kurohashi (2011), etc.

- MEEIEFEE (APA, APAA, ...)
— Christensen+ (2011), etc.

. XRDTRTOLART
— De Saeger+ (2009), etc.

. B+ EE
— Banko+ (2007) (TextRunner)
— Fader+ (2011) (ReVerb), etc.

©2012 Kentaro Inui SENERSFI8RIERXKREFa—N)7ILEH




http://openie.cs.washington.edu/

@5 ReVerb Search (Fader+ 2011)

ReVerb took 0.10 seconds. (cache miss)

Displaying 186 of 186 results for Argument 1 containing "exercise" and Argument 2 containi
Grouping results by argument 1. Group by: argument 2 | predicate

Exercise (115 results)
Exercise reduces the risk of (27), helps prevent (42), can reduce the risk of (11),
80 more... heart disease

Exercise can be an excellent tool in (2), is an excellent tool in (1), has a special
importance in (1), has numerous other benefits in (1) the prevention of heart disease

Regular , moderate exercise helps preventing (1), plays a significant role in preventing (1)
heart and blood vessel disease

Exercise protects against (1), can help reduce your overall risk of developing (1) heart
disease and stroke

Exercise reduces (3) heart disease risk

physical exercise is associated with (2) a lower risk of coronary heart disease
exercise can be a key part of managing (1) high blood pressure and heart disease
Exercise improves (1) blood pressure and heart disease risk

Regular exercise prevent (1) cancer & heart disease

exercise helps (1) control heart disease
©2012 Kentaro Inui ERELBEZRFIBEFRAEFa1—NITILEH



e http://openie.cs.washington.edu/
@ ReVerb Search (Fader+ 2011)

ReVerb took 22.89 seconds. (cache miss)

Displaying 300 of 6554 results for Predicate containing "prevent"
Grouping results by predicate. Group by: arqument 2 | argument 1

prevents (300 results)

Vaccines (15), Immunisation (12), Condoms (10), 8 more... can prevent disease

Condoms (18), emergency contraception (13), Contraception (8), 7 more... prevents
pregnancy

Fiber (28), Exercise (8), Water (5) helps prevent constipation

Sturdy base (21), Sturdy construction (3), Stable design (3), controlled turning radius (3)
prevents tipping

vaccine (16), Vaccination (4), Good hygiene (4), 2 more... can prevent infection

prior planning (15), Proper prior planning (8), Proper preparation (4), 'Proper

preparation (6) prevents poor performance

Exercise (11), diet (6), Physical activity (5), 2 more... helps prevent heart disease
Weight-bearing exercise (9), Calcium (7), Estrogen (4), Vitamin D (3) helps prevent
osteoporosis

vaccine (9), Removing polyps (4), Plant-based diets (4), Green Tea (3) prevents cancer
treatment (6), Proper dental care (4), method (3), 2 more... can prevent future problems

©2012 Kentaro Inui EIENEZESFEI8RIERKREFa—N)T7ILEH
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A 4 r=h 351
L]=h3= #%&Eﬂi%b)%% = I »
S8 = (] — N %
BHEE-_N\I—21T78 = % 8
P S P
heart attack = 1 1 0
heart disease = 1 1 0 -
exercise o 0 1 %u ﬁ d)
S P P~
T8 4®
7, 5h—i=E 3 5 5%
RT7-INF—2178] 8 & ¢
I B
P P<
diet — heart attack 1 1 0
exercise — breast cancer 1 1 1
aspirin — blood clots 0 1 1
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FHERHYFE (T—FRANIYT)

Input (Extracted from corpus) Output
Singapore visa Hong Kong

Singapore'visa  Australia
. /Siﬁéapore map

Hong Kong ____history China

Egypt
Alternate step by step

Slide from M. Komachi (2010) Graph-Theoretic Approaches to Minimally-
Supervised Natural Language Learning, Ph.D. Thesis.

©2012 Kentaro Inui EIENEZESFEI8RIERKREFa—N)T7ILEH




LY HYEE (T—F RSy T)

o Riloff & Jones (1999)
o—k

bolivia, city, colombia, district, guatemala, honduras,
region, nicaragua, neighborhood, town

Best pattern “headquartered in <x>” (F=3,N=4)

Known locations nicaragua

New locations san miguel, chapare region,
san miguel city

Best pattern “gripped <x>" (F=2,N=2)

Known locations colombia, guatemala

New locations none

Best pattern “downed in <x>” (F=3,N=6)

Known locations  nicaragua, san miguel®, city

New locations area, usulutan region, soyapango

Best pattern “to occupy <x>" (F=4,N=6)

Known locations nicaragua, town

New locations small country, this northern area,
san sebastian neighborhood,
private property

Best pattern “shot in <x>” (F=5,N=12)

Known locations city, soyapango™

New locations jauja, central square, head, clash,
back, central mountain region,

©2012 Kentaro Inui EIENEBESFEISRIERKREFa—R)T7ILEH



FHEMHYFE (T—bRARIVT)

Espresso (Pantel+ 2006)

INF—2VDIETEE ARRADETEE
5 pmi(i,p)x,,(i) 3 pmi(i,p)., (p)
( ) i€l maxpmi l () pPEP maxpmi
| — V \1)—
(P 1 K ’ P
AVRYY ADIERE

‘K INE—V DISHEE
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RT7-I\F—2 75| THREL

8 2 @

c c c

2 2 2 o

Q> 2 > Q .2

QO ~

=5 g C = = 3

= D 3
] ] QL) ] « L} n E ]
S T -

i s P<
[Prevents] diet — heart attack o 0 1 0 1 O O O
[Prevents] sunscreen —sunburn o0 0 1 O 1 O O O
e 1 O O O © O O o
[PreventsJ exercise — breast cancer 0 0 1 O 1 O O 1 O
e 0 1 O O O © 1 O O
[Prevents] aspirin—bloodclots o o 1 o 1 o0 0 1 O
e O O O O O o0 o0 o 1
[PreventSJ safety belt — fatalites o0 o0 o0 O O O O 1 1
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TextRunner(Banko+ 07) D HH AH 5

Acqusition

Birthplace

InventorOf

WonAward

X.* acquire .*Y

X.* to acquire .*Y
X.* to buy .*Y

X.* have acquire .*Y
X.* purchase .*Y
X.* have buy .*Y
X.* is buying .*Y
X.* merge with .*Y
X.* have purchase .*Y
X.* will acquire .*Y
X.* buy out .*Y

X.* is acquiring .*Y

X.* pay for .*Y

X." be born in .*Y

X.* would be born in .*Y
X.* have be born in .*Y
X.* be born in of .*Y
X.* who be born in .*Y
X.” to be born in .*Y
X.* will be born in .*Y
X.* marry be born in .*Y
X.* be born in before .*Y

X.* must be born in .*Y

X." invent .*Y

X.* create .*Y

X.* develop .*Y

X.* have invent .*Y
X.* who invent .*Y
X." introduce .*Y
X.* patent .*Y

X.* is inventing .*Y
X.* demonstrate .*Y
X.* bring .*Y

X.* have create .”Y
X.* may have invent .*Y

X." have bring .*Y

X.* win 'Y

X.* have win .*Y
X.* will win .*Y
X.* to win .*Y
X.* receive .*Y
X." win in .*Y
X.* can win .*Y
X.* leave .*Y

X.* would win .*Y
X.* is winning .*Y
X." may have win .*Y
X.* could win .*Y

X.* will win in .Y

M. Banko (2009) Open Information Extraction from the Web. Ph.D. Thesis.

©2012 Kentaro Inui
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EREU T (ERROERTE)

Input

(Extracted from corpus)

Output

Singapore visa Australia
_e2” o card
_2”” - Semantic category changed!
card I greeting __ ~ messages
ol words

—
P

—

Errors propagate to successive iteration

©2012 Kentaro Inui

M. Komachi (2010) Graph-Theoretic Approaches to Minimally-Supervised
Natural Language Learning, Ph.D. Thesis.
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EREUTRR (BERTEAZH)

o ZRRIEFELHYEGH,
— Carlson+ (2010), etc

o J3RADHEMEZFIF
— Riloff and Jones (1999) Yangarber (2003), etc.

o NI—V[ZERIVTRAFHIFIZTEA
— Pasca+ (2006), Rosenfeld+ (2007),
De Saeger+ (2009), Carlson+ (2009), etc.

« DOREFRLEREREZRS
— Carlson+ (2009): Coupled pattern learning

« B TARDHIEZE

©2012 Kentaro Inui SENERSFI8RIERXKREFa—N)7ILEH



ZERIGF NI Z A

(Carlson+ 10)

person

f3(NP)

f2(NP)

NP text NP NP HTML
context morphology contexts
distribution
is a friend capitalized? www. celebrities.com:
rang the __  ends with *...ski’? <li>_ <>

__walkedin contains “univ.”?

Slides from Tom Mitchell's invited talk in the Univ. of Washington CSE Distinguished Lecture Series, October, 2010.

©2012 Kentaro Inui

http://rtw.ml.cmu.edu/slides/Mitchell_NELL_UW_Oct_21_2010.pdf
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ER 72 A ] O HE 4Bl

person (Carlson+ 1 O)

NP text NP NP HTML
context morphology contexts
distribution

Slides from Tom Mitchell's invited talk in the Univ. of Washington CSE Distinguished Lecture Series, October, 2010.
http://rtw.ml.cmu.edu/slides/Mitchell_NELL_UW_QOct_21_2010.pdf

©2012 Kentaro Inui EIENERESE1SRIERKREF1—R)TILEH 63



:%L\ u*gsx O) ﬁ'-TIJ ﬁ?"J (Carlson+ 10)

—— playsSport(NP1,NP2) > athlete(NP1), sport(NP2)
playsSport(a,s)

NP1 NP2

Slides from Tom Mitchell's invited talk in the Univ. of Washington CSE Distinguished Lecture Series, October, 2010.
http://rtw.ml.cmu.edu/slides/Mitchell_NELL_UW_Oct_21_2010.pdf
©2012 Kentaro Inui ERELBEZRFIBEFRAEFa1—NITILEH 64



BRI AHDENI—2DFEE

 De Saeger+ (2009)
— 5000 RIZOZARR) ) ENt-4E1505:E
(Kazama & Torisawa 08) =¥l FE

S RSN DR
A )Y O el b () ERabiirptyel
BENBNE T B 2

XN YDREERZSD
DENLKGNKLHFET DD ? <C’471> ':‘J:é <C’290>
E/INhE/8—y

—RINE—=>

HE -ER orhdsnELYAHEA 2 FIE HIZELY
OO0+ OO

O0O|-00
a—nznd®E | OO|-0O0 OO H OO/ a—/xtHE
HhE MUV [ZHLY ER
HE ... —iA ...
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100

90

80

Bk 45 255 Y

TR TR Mg I

'x.-%~ :

70

Precision (%)

60
. : ‘*fﬁ*%*
50 - LTI o FEURRTI SOTROS. SOT—— R S SSS SSS S - 4
* -o-o l\ ° ~‘:Of~-‘c:-'-?"°~'0 :
40 e : e
30 I | | ] I | I
0 10000 20000 30000 40000 50000 60000 70000
Samples Ranked by Score
—+— CD (strict) -—=-- Egspresso (strict)
----%x--- CD (lenient) @~ - o--- Espresso (lenient)
SC (strict) - e SP (strict)
SC (lenient) - o SP (lenient)

S. De Saeger, K. Torisawa, J. Kazama, K. Kuroda, and M. Murata (2009)
Large Scale Relation Acquisition Using Class Dependent Patterns, ICDM.
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1 % ] DR FF Bl %

0.93 playsSport(?x,?y) € playsForTeam(?x,?z), teamPlaysSport(?z,?y)

playsSport(a,s)

NP1 NP2

Slides from Tom Mitchell's invited talk in the Univ. of Washington CSE Distinguished Lecture Series, October, 2010.
http://rtw.ml.cmu.edu/slides/Mitchell_NELL_UW_Oct_21_2010.pdf
©2012 Kentaro Inui EENEBZERFIBEIFERRRF1—K)T7ILEH 67
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Never-Ending Language Learner

(Carlson+ 10)

ZEDEMRFI)TERER

SREFLMYEGHA

person

NP text NP NP HTML
context morphology contexts
distribution
is a friend capitalized? www.celebrities.com:
—lsafria ? <li> _</li>

rang the __  ends with ‘...ski’?

__walkedin  contains “univ.”?

Slides from Tom Mitchell's invited talk in the Univ. of Washington CSE Distinguished Lecture Series, October, 2010.
http://rtw.ml.cmu.edu/slides/Mitchell_NELL_UW_Oct_21_2010.pdf

©2012 Kentaro Inui EREREFEEBEFRAET1— T ILEH 60
SR ADH
Y 1
—— playsSport(NP1,NP2) > athlete(NP1), sport(NP2)
playsSport(a,s)
O
athlete
O
o} o)
NP1 NP2
Slides from Tom Mitchell's invited talk in the Univ. of Washington CSE Distinguished Lecture Series, October, 2010.
http://rtw.ml.cmu.edu/slides/Mitchell _NELL_UW_Oct_21_2010.pdf
& XEIBEERARF 12— TLEH 62
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person

athlete

O O O
NP text NP NP HTML
context morphology contexts
distribution

Slides from Tom Mitchell's invited talk in the Univ. of Washington CSE Distinguished Lecture Series, October, 2010.

http://rtw.ml.cmu.edu/slides/Mitchell _NELL_UW_Oct_21_2010.pdf
61
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I 0.93 playsSport(?x,?y) € playsForTeam(?x,?z), teamPlaysSport(?z,?y) I

playsSport(a,s)
coachesTeam(c,t)
O

playsForTeam(a,t, ‘ \\ eamPlaysSpori(t,s)
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Never-Ending Language Learner
A (Carlson+ 10)

o I ot = b
s EAR/BARDITRAERE #9500
« EEIFV—FTHEZS

— WebXZE #I5{8RXR— (Clueweb)

NELL KB assertions vs. time

http://boston.lti.cs.cmu.edu/Data/ "
clueweb09/ :ZZZZZ
PR e —

- V7R &EH 1/% ARBZIAD 2% */[;]E= 250,000 75- 1
- J—hRANSYTE24K5 x &R

150,000

- EEAMICAFTTFIVY
= 2 50000 —;
) %{]30}713 DJ\J:G)“%DEE&HEZET% OJ 2010  March  July  Oct
— an arc uly c
(201 Of: 1 ~ 7 H ) http://rtw.ml.cmu.edu/rtw/overview
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Never-Ending Language Learner

http://rtw.ml.cmu.edu/rtw/

NELL Knowledge Base

Browser
CMU Read the Web Project

categories relations

relatedto
agentcontributedtocreativework
actorstarredinmovie
writerwrotebook
directordirectedmovie
athleteplayssport
creativeworkcontributedtobyagent
bookwriter
moviestaractor
moviedirectedbydirector
coachwontrophy
companyeconomicsector
countrycurrency
currencycountry
dateofevent
economicsectorcompany
equipmentusedbysport
EVGENG
eventdate
sportsgamedate
personbirthdate
persondeathdate
locationexistsatdate
itemexistsatdate

©2012 Kentaro Inui

il
anf

| Search |

log in | preferences | help/instructions | feedback

languageofcountry
(relation: domain language, range

country)

See metadata for languageofcountry
151 instances, 1 page

instance

arabic, egypt
chinese, singapore

english, britain

english, singapore

english, thailand

english, new zealand
english, uk

german, switzerland
greek, greece

polish, poland
russian, russia

arabic, morocco

english, malaysia
arabic, algeria

EMEFREISEFERRETF1—NNTILEH

Typical language spoken in a country (official or

otherwise)

iteration date learned confidence

487 15-jan-2012 (Seed) 100.0
511 15-feb-2012 (Seed) 100.0

523 02-mar-2012 100.0
517 23-feb-2012 100.0
511 15-feb-2012 100.0
524 05-mar-2012 100.0
524 05-mar-2012 100.0

406 08-sep-2011 (Seed) 100.0
500 02-feb-2012 (Seed) 100.0
511 15-feb-2012 (Seed) 100.0

526 08-mar-2012 100.0
511 15-feb-2012 100.0
511 15-feb-2012 100.0
454 17-nov-2011 100.0
70



ibm:
generalizations = {company}
candidateValues = {conference, company, product}
headquarteredin = armonk
candidateValues = {armonk}
producesProduct = {pc}
candidateValues = {domino, thinkpad_line, ibm_e business_logo, first pcs, powerpc,
internet, ibm_pc, iseries, rational, first_pc, quickplace, first_ibm_pc, vga_controller,
original_pc, at_computer, wsfl_specification, selectric, pc, pc_convertible,
workplace_client_technology, workplace, ids, opteron_server, linux_strategy,
very_interesting_study, video graphics_array, business_partner_emblem, ibm, ...}
acquired = {iss, cognos, informix}
candidateValues = {spi, watchfire, telelogic, daksh, lotus, iss,
internet_security systems, gluecode, cognos, sequent, tivoli, diligent, informix,
webify solutions, geronimo, rational, information_laboratory, meiosys, webify, ...}
acquiredBy = lenovo_group
candidateValues = {lenovo_group, lenovo, china, arsenal}
competesWith = {sun, texas_instruments, samsung, hewlett _packard, apple, novell,
oracle, microsoft, ricoh, hp, amazon}
companyEconomicSector = {software}
hasOfficelnCountry = {united_states, canada, usa, germany, england, uk, france}
candidateValues = {san_jose, dallas, cambridge, europe, boca_raton, boulder,

Slides from Tom Mitchell's invited talk in the Univ. of Washington CSE Distinguished Lecture Series, October, 2010.
http://rtw.ml.cmu.edu/slides/Mitchell_NELL_UW_Oct_21_2010.pdf
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3. Making the implicit explicit
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QIEEE 7]5 E’J@~F£1$O> Qit i&
S ERREEET

[t] Harriet Lane served as Buchanan’s White House hostess.

Y}

N

N

[h] Harriet Lane worked at the White House.
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QIEEE 7] E/ch*F%ﬁ1$0) Ak f&
= EERFRHT
[t] Harriet Lane served as Buchanan’s White House hostess.

work at ~ ..,

arg1i arg2 argi
serve as
arg1 arg2 aV\rgQ
Harriet Lane hostess White House

[h] Harriet Lane worked at the White House.
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Hickl & Bensley (07)

— Discourse commitment Z#B#E M2 H TN (T,
SEBERIEDOAIEY DEEIERITS

Text: A Revenue Cutter, the ship was named for Harriet Lane, niece of President James Buchanan,

who served as Buchanan’s White House hostess.

T1.
T2.
T3.
T4.

T6.
T7.
T8.
T9.

T11

Selected Commitment

T10.

A Revenue Cutter is a ship.

The ship was named for Harriet Lane.

Harriet Lane was the niece of President James Buchanan.

The niece of Buchanan served as Buchanan’'s White House hostess.

. A Revenue Cutter was named for Harriet Lane.
A Revenue Cutter was named for the niece of President James Buchanan.

A Revenue Cutter was named for Buchanan’s White House hostess.
A Revenue Cutter was named for a White House hostess.
A Revenue Cutter was named for a hostess.

The niece of a President served as Buchanan’s White House hostess.

. The niece of a President served as Buchanan’s hostess.
T12.
T13.
T14.
T15.

The niece of a President served as a White House hostess.
The niece of a President served at the White House.

The niece of a President had occupation hostess.

The niece of a President served as a hostess.

T16. Harriet Lane was related to President James Buchanan.
T17. Harriet Lane was the niece of a President.

T18. Harriet Lane was related to a President.

T19. Harriet Lane was related to James Buchanan.

T20. James Buchanan had title of President.

T21. James Buchanan had a White House hostess.

T22. James Buchanan had a hostess.

T23. James Buchanan was associated with the White House.
T24. James Buchanan had a niece.

T25. Harriet Lane served as Buchanan’s White House hostess.

T26. Harriet Lane served as Buchanan'’s hostess.
T27. Harriet Lane served as a White House hostess.
T28. Harriet Lane served at the White House:

T29. Harriet Lane had occupation hostess.
T30. Harriet Lane served as a hostess..

Hyp(34): Harriet Lane owned a Revenue Cutter.

Hyp(36): Harriet Lane worked at the White House.

©2012 Kentaro Inui

Negative Instance of Textual Entailment

Positive Instance of Textual Entailment

JuBLLYIWILIO?) PBJOBISS

A. Hickl and J. Bensley (2007) A Discourse Commitment-Based Framework for Recognizing Textual Entailment,
ACL-07 Workshop on Textual Entailment and Paraphrasing.
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(Pefias and Hovy 2010)

Example: San Francisco's Eric Davis intercepted a Steve
Walsh pass on the next series to set up a seven-yard
Young touchdown pass to Brent Jones.

San Francisco’s Eric Davis Eric Davis plays for San Francisco

Eric Davis intercepted pass —

Steve Walsh pass Steve Walsh threw pass
Steve Walsh threw interception

Young touchdown pass Young completed pass for touchdown

touchdown pass to Brent Jones Brent Jones caught pass for
touchdown

E. Hovy. A New Semantics: Merging Propositional and Distributional Approaches. IWCS, 2010.
http://www.meaningfactory.com/iwcs2011/hovy.pdf
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- Semantic enrichment
(Pefias & Hovy 2010)

« S[HIEBAR—2NDT7TO—F
- TR 3y

SELEZREISEERART1— T LEH 8



Semantic Enrichment (Pefias & Hovy 10)

San Francisco's Eric
Davis intercepted a
Steve Walsh pass on
the next series to set
up a seven-yard
Young touchdown
pass to Brent Jones.

Before enrichment

After enrichment

E. Hovy. A New Semantics: Merging Propositional and Distributional Approaches. IWCS, 2010.
http://www.meaningfactory.com/iwcs2011/hovy.pdf

©2012 Kentaro Inui ERELBEZRFIBEFRAEFa1—NITILEH 82



...to set up a 7-yard Young touchdown pass to Brent Jones

TN —R

©2012 Kentaro Inui

Youn

?> X:has-instance:Young quarterback has-instance Young 12
X=quarterback7_ end has-instance Jones 33

— guarterback throw pass 98

?> NVN:quarterback:X:pass quarterback  complete pass 27
X=throw end catch pass 28
X=complete end drop pass 6

E. Hovy. A New Semantics: Merging Propositional and Distributional Approaches. IWCS, 2010. |
http://www.meaningfactory.com/iwcs2011/hovy.pdf
SEMESSE18AERAEF1— T ILEY

Semantic Enrichment (Pefias & Hovy 10)
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Semantic Enrichment (Pefias & Hovy 10)

...to set up a 7-yard Young touchdown pass to Brent Jones

FEAN—2R

Pass to Jones

quarterback has-instance Young 12 ?> X:has-instance:Jones

end has-instance Jones 33
X=end
quarterback throw pass 98 , —
quarterback  complete  pass 27 ?> NVN:end:X:pass
end catch pass 28 X=catch
end drop pass 6 X=drop

E. Hovy. A New Semantics: Merging Propositional and Distributional Approaches. IWCS, 2010.
http://www.meaningfactory.com/iwcs2011/hovy.pdf
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Semantic Enrichment (Pefias & Hovy 10)

...to set up a 7-yard Young touchdown pass to Brent Jones

throw
complete

touchdown pass
?>NVN touchdown:X:pass
False
?>NPN pass:X:touchdown
X=for

E. Hovy. A New Semantics: Merging Propositional and Distributional Approaches. IWCS, 2010.
http://www.meaningfactory.com/iwcs2011/hovy.pdf
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Semantic Enrichment (Pefias & Hovy 10)

...to set up a 7-yard Young touchdown pass to Brent Jones

throw
complete

?> NVNPN NAME:X:pass:for:touchdown
X=complete

X=catch

E. Hovy. A New Semantics: Merging Propositional and Distributional Approaches. IWCS, 2010.
http://www.meaningfactory.com/iwcs2011/hovy.pdf
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Semantic Enrichment (Pefias & Hovy 10)

...to set up a 7-yard Young touchdown pass to Brent Jones

complete

=> Young complete pass for touchdown
=> Jones catch pass for touchdown

E. Hovy. A New Semantics: Merging Propositional and Distributional Approaches. IWCS, 2010.
http://www.meaningfactory.com/iwcs2011/hovy.pdf
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...to set up a 7-yard Young touchdown pass to Brent Jones

TN —R

©2012 Kentaro Inui

Youn

?> X:has-instance:Young quarterback has-instance Young 12
X=quarterbackJ end has-instance Jones 33

— guarterback throw pass 98

?> NVN:quarterback:X:pass quarterback  complete pass 27
X=throw end catch pass 28
X=complete end drop pass 6

E. Hovy. A New Semantics: Merging Propositional and Distributional Approaches. IWCS, 2010. |
http://www.meaningfactory.com/iwcs2011/hovy.pdf
SENEZLE1ISEERKRSF1—MNTILEH
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MIBR—XANDT77O0—F
quarterback(Young)

quarterback(x) = human(x)
throw(x1, x2) = nn(x1, x2)

HEEAR—X
quarterback(x1) A pass(x2) = throw(xi, x2)
quarterback(Young)
_ ) /, __c_lilja\rterback(xl) A pass(x2)
& BA (e ai) p = throw(x1, x2) |
quarterback(x) throf/\;(—m, X2) ,."
= human(x) = nn(x1, x2) [
AAEE) | human(Young) n';l(Young, X2) pa'ss(x2)

WEZFRFE1BAFRREF1—MITILEH
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» T7HF O ar (REiiER)
- EEHH B LBE O LA 52N EE, MEEHHT
=5k 65LUMRER H 2RO 5HH

HUB = O ¢
HUBKEL <

BRMHE B DLETEHRE O EEREREEN)

BRA#E B ICFELGEWMRERZEN)

LEOLIMRER (RN SWNN(ERERDSWD) RERZEEN)

* Interpretation as abduction (Hobbs+ 1993)
— “Interpreting sentences is to find the best explanation

to the sentences.’
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Interpretation as Abduction

(Hobbs+ 1993, etc.)

- ™
loan(y2) = (3e2,y1,y3)issue(e2, y3, y2, y1) A financial_inst(y3)
A= 4y . . .
issue(e2, x2,x3,x1) financial inst(x2) issue(e2, y3, y2, y1)
= go(e2, x1, x2) = bank(x2) = get(e2, y1, y2)
g Y,
gize

(de1,e2,x1,x2,y1,y2)
John(x1) A go(e1, x1, x2) A bank(x2) A he(y1) A get(e2, y1, y2) A loan(y2)

A% John went to the bank. He got a loan.

ENEFRE1BEFERARF2— T ILEH N
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Interpretation as Abduction

(Hobbs+ 1993, etc.)

went to the bank
John and he is the purpose of bank refers to
are coreferent got a loan a financial bank
loan(y2) = (3e2,y1,yyfissue(e2, y3, y2, y1J A financial_inst(y3)
hypothe3|zeq _
\ TV -
Eﬁﬂﬂ I,\’—— . ‘’, . . %
1ssue(e“2~,\x2 x3,x1) financial inst(x2) issue(e2, y3, y2, y1)
= go(e2, X1, XQQ.\~ = bank(x2) = get(e2 y1, y2)
VT b ,
\\\ /’ ----------- _’{_
TR \\ ) o ) ol ~"“~\\

(dete2,x1,x2,y1,y2)
John(x1) A go(e1, x1, Xx2) A bank(xz) A he(y1) A get(e2, y1, y2) A loan(y2)

hypothesized

AT John went to the bank. He got a loan.

EUNEZFRF1BRIFRREF1—NITILEH
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Interpretation as Abduction

s FIFDEFEAICRERGIEE
o Rr—Z 7 VIGHERIO DY
—Markov LogiclZ& 43X (Blythe+ 2011)

BRI ETELRIC K D5 &L GELIAE, i
§|J1|:°E)EI) (FH 2 E£&EFZ 2012)

» RER D AR ER T (KT o) FE Al |E
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A—5J)LGHaT oY
(H2z E&E 12)
AN (XFE):

Steve will resign from Microsoft next week.

g

N~~
-
-~

L iy
-
-_-_____
-
-
-

S
-~
-
__________
———————————————

work(Steve, Microsoft)? <. )
create(Steve, products)? «.| 1 work A\ esign
sick(Steve)? € | - create —of
7 == sick — resign
(I BESN

@ Eﬁﬂ&_m”m;ﬂﬂi/
) (XEISEET BHEH) R

- Steve works for Microsoft
- His refers to Steve
- Steve creates products

©2012 Kentaro Inui EIENEZESFEI8RIERKREFa—R)TILEH
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AN (XFE):

Z E&Ez 12)

Steve will resig
His products h

~~~-
-
———————————
-----

201) T2

worlStexve Microcaft)? .

1,000 [ED)TZILDH
o”+/-\fr>ﬁ 1L [ R

-~
———
e m——
-~
-
-
-
-

ek.

ole over the years.

__________

vV

R EE IR
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RN DR _—

~“SiIck — remgn

B = Ak

& 7 %%' /f@*ﬁn.ﬂﬂ

©2012 Kérreeremrrre

B5RY: #92.6%)

- Markov Logic Networks (Rlchardson & Domingos 05)
(2K SHEE (Blythe+ 11): 75
- |V|Inl TACITUS (Mulkar Mehta+ 07)
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AT VGHmI DY

synset108206460'(ubm?24,ub1953) memberof'(ub1954,ub195 i{

. .
. . I
. .
. . I
. .
. .

*---H----

t108199025'(ub144,ub1953) synset108206460'(ubm?24,ub1953) memberof'(ub1954,ub1953,t29x8)
\( l
solidiers are
L synset110523341'(ub259,t29x8)
member of military
N - |
: synset110622053'(ubm15,t29x8)
|
|
N \ ...........

— e ——————

militziry—nn'(t29621 ,ub1953) soldler-nn (t29e33,t29x8) L

- -
E------------------—'--------’—ﬁ---------------------
f

-
-
- -
-
- —

Eﬁ;ﬁu Also F rza’ay, ﬁue'ﬁ"acp soldiers were killed and nine wounded in a bombing,
s targetm.g'thelr convoy near Beiji, 150 miles north of Baghdad, the Iraqi

(]\jj) mzlltary said.
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Making the Implicit Explicit: E&&&
- [BIRE: IFBATRANZE IR
A Y =¥ ¢
-EFROEAEDHLE
- XZxF=-CHEZ
* XIR
—BRXN D XN T TR 1 =1 O SRR
° I—%’Iﬁ‘ics fa:ff
—Machine Reading (DARPA)
~-XNEEARTEREIHBROZER

N\ RS ~ N
http://www.darpa.mil/Our_Work/I20/

©2012 Kentaro Inui ERNEFEEI8EERRE=FTa—M)7ILER  Programs/Machine_Reading.aspx
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ERERDISRAZEIRDIMN

?> X:has-instance:Young
X=quarterback/
=
?> NVN:quarterback:X:pass

X=throw
X=complete

y 31

..to set up a 7-yard Young touchdown pass to Brent Jones

HAR—2

quarterback has-instance Young

end has-instance Jones
guarterback throw pass
quarterback  complete pass
end catch pass
end drop pass

12
33
98
27
28
6

E. Hovy. A New Semantics: Merging Propositional and Distributional Approaches. IWCS, 2010.
http://www.meaningfactory.com/iwcs2011/hovy.pdf
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ERXRBERDIZREEIROH DD

@ B Dty

— {51 : NELL (Carlson+ 10)
« BIN/BRBRDUTAHE $9500

« NEIMERET, O—FTHE (FA/UIEIC

http://rtw.ml.cmu.edu/rtw/

NELL Knowledge Base

Browser
CMU Read the Web Project

categories relations

relatedto
agentcontributedtocreativework
actorstarredinmovie
writerwrotebook
directordirectedmovie
athleteplayssport
creativeworkcontributedtobyagent
bookwriter
moviestaractor
moviedirectedbydirector
coachwontrophy
companyeconomicsector
countrycurrency
currencycountry
dateofevent
economicsectorcompany
equipmentusedbysport
atdate
eventdate
sportsgamedate
personbirthdate
persondeathdate
locationexistsatdate
itemexistsatdate

©2012 Kentaro Inui

il
anf

| Search |

log in | preferences | help/instructions | feedback

languageofcountry
(relation: domain language, range
country)

See metadata for languageofcountry
151 instances, 1 page

instance
arabic, egypt

chinese, singapore
english, britain
english, singapore
english, thailand
english, new zealand
english, uk

german, switzerland
greek, greece

polish, poland
russian, russia

arabic, morocco

english, malaysia
arabic, algeria

Typical language spoken in a country (official or

otherwise)

iteration date learned confidence

487 15-jan-2012 (Seed) 100.0
511 15-feb-2012 (Seed) 100.0

523 02-mar-2012 100.0
517 23-feb-2012 100.0
511 15-feb-2012 100.0
524 05-mar-2012 100.0
524 05-mar-2012 100.0

406 08-sep-2011 (Seed) 100.0
500 02-feb-2012 (Seed) 100.0
511 15-feb-2012 (Seed) 100.0

526 08-mar-2012 100.0
511 15-feb-2012 100.0
511 15-feb-2012 100.0
454 17-nov-2011 100.0

EMEFREISEFERRETF1—NNTILEH
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§ z S >, s 45
(T—FRFS9TF) ISR T
- )
kX3 EE O ~ L= = “@ §
gﬁn—/ \Q_JTTEJ K
> = P<
heart attack =~ 1 1 0
heart disease = 1 1 0
exercise ¢ 0 1
Dy 5;
5 S S — -~
SRR N & ﬂ]E‘E,’[E —tg)
RF =7\ — | 5 w5 ﬂ:
T-IRE—ATH 5 E nBX =215 L
diet — heart attack 1 1 o)
exercise — breast cancer = 1 1 1 F I) { 7
aspirin — blood clots o 1 1
AN
srmzoss L A\
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sILZ2CERRIREDFE

(Liang+ 11)
Q most populous city in California?

D d -Based ' '
Semantic Parsing

cit p(z | z,0)
parameters 1 /1 1\1 ¢ :ESD)
© O
N\ @opulatiorD loc
C ! Interpretation
argnax p(y | z,w)
database GRTER)

@ @ Los Angeles

P. Liang, et al. (2011), Learning dependency-based compositional semantics, ACL.
http://cs.stanford.edu/~pliang/papers/dcs-acl2011-talk.pdf
©2012 Kentaro Inui ERLBEERXF1BEFERRKEFa1—NITILEH 103



sILZ2CERRIREDFE

o ———, (Liang+11)

x: city in California

Cip—1{0od

features(z, 2)

score(x, z) = features(z, z) - 0

p(z | T, 9) X 6score(a:,z)

P. Liang, et al. (2011), Learning dependency-based compositional semantics, ACL.
http://cs.stanford.edu/~pliang/papers/dcs-acl2011-talk.pdf
©2012 Kentaro Inui EENEFRXEIBEERREFa1—NNTILER 104
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(Liang+ 11)
Objective:

maxy ). p(y | z,w) p(z | z,0)

Interpretation Semantic parsing

EM-like Algorithm:

parameters 6 k-best list
treel X
enumerate/score DCS trees
. tree2 X
(0.2,-1.3,...,0.7) tree3
numerical optimization (L-BFGS) treed X
tree5 X

P. Liang, et al. (2011), Learning dependency-based compositional semantics, ACL.
http://cs.stanford.edu/~pliang/papers/dcs-acl2011-talk.pdf
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@ 95 RPN EZEEHELER

— {5l : Proposition Store (Pefias & Hovy 10)

o JYRR—ILREAS 2 TldpersonlIHENTITES
o LT HIE L, quarterback, leader, veteran, etc.
¢ RAMUTAVRBAMES R FEIN TS

— BELHEDIS RS

EBEREIBAERARF1— T ILEH .

il
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human? player? quarterback?

©2012 Kentaro Inui

(Penas & Hovy 10)

(DZR-ADARBVR) DINF—2

: nn : appos : be

RAL2a—/RRAH S
334:has_instance:[quarterback:n, ('"Kerry':'Collins'):name].
306:has_instance:[end:n, ("Michael":'Strahan'):name].
192:has_instance:[team:n, 'Giants':name].
178:has_instance:[owner:n, ('Jerry':'Jones'):name].
151:has_instance:[linebacker:n, ('Jessie':'Armstead'):name].
145:has_instance:[coach:n, ('Bill":'Parcells'):name].
139:has_instance:[receiver:n, ('Amani':'Toomer'):name].

http://www.mavir.net/docs/ReadingMachine-apenas.pdf
ERMEZFREIBRIFRREF1—NITILEH
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human? player? quarterback?

(Penas & Hovy 10)

HHIZR
15457 quarterback 3252 owner 1776 (general:manager)
12395 coach 2870 (tight:end) 1425 fullback
7865 end 2780 agent 1366 (vice:president)
7611 receiver 2291 guard 1196 backup
6794 linebacker 2258 pick 1193 game
4348 team 2177 manager 1140 choice
4153 coordinator 2138 (head:coach) 1102 starter
4127 player 2082 rookie 1100 spokesman
4000 president 2039 back 1083 (free:agent)
3862 safety 1985 (defensive:coordinator) 1006 champion
3722 cornerback 1882 lineman 990 man
3479 (wide:receiver) 1836 (offensive:coordinator) 989 son
3344 (defensive:end) 1832 tackle 987 tailback
3265 director 1799 center http://www.mavir.net/docs/ReadingMachine-apenas.pdf
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: l: , — PAS / — ==
(i’mﬂ@)) |
HENHYFE

eEERYSE |
A R K i

vy = () — ~
BEEE-/\3—21T5] = ¢ &
> < P
heart attack = 1 1 0
heart disease = 1 1 0
exercise o 0 1
TR
= -~ Q -
sos—mn 1| RNERIETS
R85 28 S
T —=I\NF—2 175 5 o2 F nBX =17
diet — heart attack = 1 1 (0}
exercise — breast cancer =~ 1 1 1 F I )
aspirin — blood clots o 1 1
KEREDES /\ /\
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XARNIRILD OIS RZ)

MG LFEE
—-BERISAESZTHELGWL
— BRI RIITINILEE=L

3

S S

— Q —~ ~ '7%

S < = O > e

S = m O S + ~

S 3 S = =2 & 5§ 8

= “U? ~ V) V) E =) ~ ~

L8 ] o N > 3

T o T o T o T o T o T = Q=

heart attack 1 0 0 1 o) o) 1 1 1

. heartdisease 1 o o 1 o0 o0 1 1 1
BU=ROkIL

AiEDE sunburn o o o 1 o o o 1 1

JI—E>D [ diet o 1 1 o 1 1 o o o

exercise o) 1 1 0 1 1 0 0 0
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XARNIRILD OIS RZ)

o YINGZRBYG, XHSRA) YT

* LSA, pLSI, LDA, etc.
« ARZSH
— Dhillon (2001)
— Hodge & Austin (2002)
— Pereira+ (1993)

— Dhillon & Guan (2003)

— Kazama & Torisawa
(2008)

il
o
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Class 791 Class 2760
V2R AR RYVIRZ YT A
(WINDOM) (Chiba Marine Stadium [abb.])
A LY KB/ — &

(CAMRY) (Osaka Dome)

TAT % V7 vaR=VaN

(DIAMANTE) (Nagoya Dome [abb.])

T Ty A i/ B — &

(ODYSSEY) (Fukuoka Dome)

L VAL T KBR/ER

(INSPIRE) (Osaka Stadium)

A A4 7 b INIARE

(SWIFT) (Yokohama Stadium [abb.])

J. Kazama and K. Torisawa (2008) Inducing
gazetteers for named entity recognition by large-
scale clustering of dependency relations. ACL.
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diet — heart attack o0 0 1 0 1 O O 1 0
sunscreen —sunburn 0 0 1 0 1 O O O O
. 1 O O o0 O 1 O O O
exercise — breast cancer 0 0 1 O O o0 O 1 0
. 0 1 O O o0 O 1 O O
aspirin —bloodclots 0o 0 0 O 1 O O 1 0
e O O O o0 o0 o 1 0 1
safety belt — fatalittes o o0 O O O O O 1 1
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] n QL) « 'U 8 ] ] ]
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e T T
. 1 1 O O O 1 O O O
diet — heart attack 0 0 1 1 1 o) o) 0 0
sunscreen — sunburn O O 1 1 O O O o0 o0
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aspirin — blood clots 0 0 0 1 o) 0 o) o)
safety belt — fatalities O O o0 oO 1 1 O O O
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Britain to_remove

UK
China
Spain

Iraq

Germany

EU
European_Union
UN

United_Nations
plan
plans
t(t)oxappro‘, " policy
\COns,'der weapotns t_program
. strate

S. Kok and P. Domingos (2008) Extracting semantic
networks from text via relational clustering, ECML.
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exercise o 0 1
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diet — heart attack 1 1 o)
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BIREBEDITRZ)Y

* Poon and Domingos

(2009)

— Unsupervised semantic parsing

—IRTFBEDERD REHERAIZISRZ) T

— Markov logic CHE -

=T )LERIE
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MARKDISRZ) T
(Poon & Domingos 2009)
DSRA) T DHEIIKRE

Farecast was acquired by Microsoft. Microsoft Corporation bought Farecast.

acquired bought
nsubijent nstj
Farecast Microsoft Corporation Farecast
nn
Microsoft

H. Poon (2011), Markov Logic for Machine Reading. Ph.D. Thesis.
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MAARKDUSRZ) YT
(Poon & Domingos 2009)
HEEINDSGITRE

Farecast was acquired by Microsoft. Microsoft Corporation bought Farecast.

acquired bought
nsubjp;asy\@agent nsubj® @ dobj
Farecast Microsoft Corporation Farecast
nn l
Microsoft

H. Poon (2011), Markov Logic for Machine Reading. Ph.D. Thesis.
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— Compositional distributional semantics~
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Compositional Distributional Semantics
« EOEKREXRAINILTRIE (RIMLZBEFIL; VSM)

* IL—XDARNI MLz BE
ERBIZEtHE
e JL—XMBDEKRIZELIE =

{5l. Thater+ (2010)

acquire
(
15(OBJ, OBJ-1, gain)

6(OBJ , CONJ -1, skill)

o

©2012 Kentaro Inui

6(OBJ , OBJ-1, buy-back)
42(OBJ , OBJ—1, purchase)

knowledge
f

5(OBJ—1, gain)

2(CONJ-1, skill)
O(OBJ —1, buy-back)
O(OBJ —1, purchase)

r

J

FREBEFRREF1—IITILEH

HEEDXARN TR IL DN S
XARNIRILD LS

acquire knowledge .

75(OBJ, OBJ-1, gain)
12(0BJ, CONJ-1, skill)
O(0BJ, OBJ-1, buy-back)
O(OBJ , OBJ-1, purchase)

J
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Compositional Distributional Semantics

o AT FROCIE N

— Clark & Pulman (2007), Erk & Pado (2008),
Widdows (2008), Preller & Prince (2010),

Thater+ (2010), Reddy+ (2011), Clarke (2011),
Mitchell (2011), etc.

— Proc. of the ACL-HLT 2011 Workshop on

Distributional Semantics and Compositionality
(DiISCo’2011)

« X
—EJJ 1><%ﬂ 'e*? %E £{K, etc.

Imm u;'le?&a JCVSM’Ci%iE’G‘%%m\(ie;
EADE S

©2012 Kentaro Inui SENERSFI8RIERXKREFa—N)7ILEH




PHLMNEESDHF: FEH

° FI:IE]%_
— TXRAFEHBR—RDFHGBEENDE
— MBA—ADEAR/BERDISRAZESIROHHH

o XK
BT Z VTR (TNILHY) Hhvis
’775(9')/7 DCS (SXNILZEL) EFTEHRALE

- BETH OERKBEZHEGLEEIH5770—F %
* Open issues

—-INILELOEKRKREZITTHE K TESOIN?

— Propositional & Distributional SemanticsD & & ?
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ZERIGFAA  IEEDRBOHZ

“Event extraction” represents a broad
range of tasks. The differences among these
tasks reflect themselves in differences in the
applicable extraction procedures and
differences in the effectiveness of particular
learning methods. These factors must be
recognized if we are to make continued
progress in event extraction.

(Ralph Grishman: The Impact of Task and Corpus on Event Extraction Systems, LREC 2010.)
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ZERIGFAA  IEEDRBOHZ

We must also maintain an awareness of
the characteristics of the corpora, particularly
if the corpora for development or evaluation
differ in some way from the final target
application. Understanding the
characteristics of the corpus is an inherent
part of understanding the extraction task.

(Ralph Grishman: The Impact of Task and Corpus on Event Extraction Systems, LREC 2010.)
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IL—ILEE>TLSDITHEN ?

ToTL—k

TIE-UP-1

Relationship: TIE-UP

Entities: “Bridgestone Sports Co.”

“a local concern”

“a Japanese trading house”

Joint Venture Company: “Bridgestone Sports Taiwan Co.”

Amount: NT$2,000,000
Bridgestone Sports Co. it set up a joint venture
with a local concern a Japanese trading house

The joint venture, Bridgestone Sports Taiwan Co., capitalized at 20
million new Taiwan dollars,

Onyshkevych, et al. Tasks, Domains, and Languages. Proc. of the 5th Message Understanding Conference, 1993.
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SH s Penn Discourse
AR Treebank

B il BE 4% TimeBank

N CoNLL

TR T4 FactBank 5515
TOF AR MPQA
MEETEFE & 3 NomBank o

(BHS) > PropBank g
RIS #5883 GNOME §
Zx-EEER @
f/kEEE S

fi4 BE 3= Penn Treebank

%55

____________

____________

ACE/EDT |

BCCWJ

BCCWJ

BARZEI—/\R
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"ﬂ:l

OntoNote (CoNLL2011) D £ =Z

/
eneric nominal mention ENDHS I A

R4
-

&l & 7E 44 &R
AlD&. generic nominal mention BT D HESHEITEZ

EL\

— Meetings are most productive when they are held
in the morning. (COHIDHIELSR)

— Allergan Inc. said it received approval to sell the
PhacoFlex intraocular lens, the first foldable silicone
lens available for “cataract surgery. The lens’
foldability enables it to be inserted in smaller incisions
than are now possible for *cataract surgery.

— Argentina said it will ask creditor banks to *halve its
foreign debt of $64 billion — the third-highest in the
deve oping world . Argentina aspires to reach

*a reduction of 50% in the value of its external debt.

S. Pradhan, L. Ramshow, M. Marcus, M. Palmer, R.Weischedel, and N. Xue (2011)
CoNLL-2011 Shared Task: Modeling Unrestricted Coreference in OntoNotes, CoNLL Shared Task.
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Penn Discourse Treebank

(Miltsakaki, Prasad, Joshi and Webber, 2004)
o Rea¥—HTHARSIN-EREER R
— RO—TJ#RFE
« JEBARAVZEERGERE (R
— BT HAX DR DMREEREFRZERE

Michelle lives in a hotel room, and|although|she drives a canary-colored
Porsche, she hasn’t time to clean or repair it. (2402)

Also unlike Mr. Ruder, Mr. Breeden appears to be in a posztzon to get some-

where with his agenda. j Implicit = BECAUSE (CAUSE)I As a former White

House aide who worked closely with Congress, he is savvy in the ways of
Washington. (0955)

Examples from Prasad, et al. (2004) Attribution and its annotation in the Penn Discourse TreeBank. L’objet.
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TR ESEFAMNES

(RERIEHEF, TL—LEKER)

— C. Baker, C. Fillmore, and J. Lowe. The Berkeley FrameNet
project. COLING/ACL, 1998.

— N. Ide, C. Baker, C. Fellbaum, C. Fillmore, and R. Passonneau.
MASC: The manually annotated sub-corpus of American
English. LREC, 2008.

(Egiju*nﬂﬂ, __sznnﬁl?mﬂ)

, A. Meyers, M. Palmer, and M. Poesio. Merging
PropBank, NomBank, TimeBank, Penn Discourse Treebank and
Coreference. Workshop on Frontiers in Corpus Annotation I,
2005.

— R. Sauri, J. Littman, B. Knippen, R. Gaizauskas, A. Setzer, and
TimeML Annotation Guidelines Version 1.2.1.
2006.

— R. Sauri and . FactBank: A corpus annotated with
event factuality. Language Resources and Evaluation, 2009.
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HEEELEN

* Prague Tectogrammatics

1.

2.

10.

1.

12.

13.

14,

15.

16.

17.
18.

Eva Hajicova. (1993). Issues of Sentence Structure and Discourse Patterns. Prague: Charles University.

Available in: BibTex item

Eva Hajicova (1998a). Movement Rules Revisited. In: Processing of Dependency-Based Grammars, Proceedings from the Workshop COLING/ACL, Montreal, ed. S. Kahane
and A. Polguere, 49-57.

Available in: BibTex item

. Eva Hajicova, Marketa Ceplova. (2000). Deletions and Their Reconstruction in Tectogrammatical Syntactic Tagging of Very Large Corpora. In Proceedings of COLING'2000,

pp. 228-284, Saarbruecken, Germany.
Available in: BibTex item

. Eva Hajicova, Jarmila Panevova. (1984). Valency (case) frames of verbs. In: Sgall (1984:147-188).

Available in: BibTex item

. Eva Hajicova, Barbara Partee, Petr Sgall (1998): Topic-focus articulation, tripartite structures, and semantic content. Amsterdam:Kluwer

Available in: BibTex item

. Marcus M. P,, Kim G., Marcinkiewicz M. A. et al. (1994). The Penn Treebank: Annotating Predicate Argument Structure. Proceedings of the ARPA Human Language

Technology Workshop. San Francisco: Morgan Kaufmann.

. Marcus M. P., Santorini B. and Marcinkiewicz M. A. (1893). Building a Large Annotated Corpus of English: the Penn Treebank. Computational Linguistics, 19(2), 313-330.
. Jarmila Panevova. 1974. "On verbal frames in Functional Generative Description". Prague Bulletin of Mathematical Linguistics 22:3-40; 23(1975):17-52.

Available in: BibTex item

. Jarmila Panevova. 1980. Formy a funkce ve stavbe ceske vety. [Forms and Functions in the Structure of the Czech Sentence]. Prague: Academia.

Available in: BibTex item

Vladimir Petkevic (1987). A New Dependency Based Specification of Underlying Representations of Sentences. Theoretical Linguistics 14:143-172.

Available in: BibTex item

Vladimir Petkevic. (1995). A New Formal Specification of Underlying Representations. Theoretical Linguistics 21:7-61.

Available in: BibTex item

Petr Sgall. (1967). Generativni popis jazyka a ceska deklinace. [Generative Description of Czech and Czech Declension.] Prague: Academia.

Available in: BibTex item

Petr Sgall ed. (1984). Contributions to Functional Syntax, Semantics and Language Comprehension. Amsterdam: Benjamins - Prague: Academia.

Available in: BibTex item

Petr Sgall. 1992. Underlying Structure of Sentences and Its Relations to Semantics. Wiener Slawistischer Aimanach. Sonderband 33. Ed. by T. Reuther. Wien: Gesellschaft
zur Forderung slawistischer Studien, 273-282.

Available in: BibTex item

Petr Sgall. (1997a). Valency and Underlying Structure. An Alternative View on Dependency. In: L. Wanner (ed.): Recent Trends in Meaning-Text Theory.
Amsterdam/Philadelphia: Benjamins, 149-166.

Available in: BibTex item

Petr Sgall (1997b). On the Usefulness of Movement Rules. In: Caron B. (ed.), Actes du 16e Congres International des Linguistes (Paris 20-25 juillet 1997), Oxford: Elsevier
Sciences.

Available in: BibTex item

Petr Sgall (in press). The Freedom of Language. To appear in Prague Linguistic Circle Papers 4.

Petr Sgall, Eva Hajicova, Jarmila Panevova (1986): The Meaning of the Sentence in Its Semantic and Pragmatic Aspects, ed. by J. L. Mey, Dordrecht:Reidel - Prague:

=™ http://ufal.mff.cuni.cz/pdt/Corpora/PDT_1.0/Doc/tect htm
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Iﬁ ﬁE M6 FHREGICMMEL T, EHCRLIEDVLTERAELELTRGBYLHD
2 kOD~@0>tms -2~ [ 6 |

EFfIOELIZDONTIHRRI=XELTHRLHBEYHLGTLDE, RO EML—D
EN,

D Az=FzlF ARIVTE S ETE THoT-,

@ U0 FETIE, TYHI(FEERXT) O FTTHEHEGHIA{TTHhNT-,

HithhiEDERE—F AT HE

A= FoYERIE, FEEK, TERK, KiEE, ARG EETZH
ZT-EFERDEEET, OLIZT3—AYNTHRET A ERPEED L
M+ THoT=,

EV YHE
L THEBEIFEDOASILAARIEX, PSTEORBAICELATHA
DAHIZEZL-OITTI(BEER) HzHRAL, EXICIEFEHREVE
MNZITHEMMNSEZ o (BHES]), BERDIEMNICL>TEMHRIE
BRTHAIANDELDITIEoT,

RREE THRIEE RTS8

BERMN BRAESEZOEKRBEMIILEHLLOOD ), ALAGINEMIFARE S BRSENESRESEIF—, 2012452H
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IL—ILEY DD REARRIE

. =Erfjl,'CL\%):ttFﬂbh’CL%:t#iﬁﬂiﬁE’J
E&L’Cb\éb\t INEFBHTH
ER-NE R

EHlPELITONTREARLXELTHRLELLELDZE, RDIEMND—D
EA,

O Az=Fz)IE, AR FERDEHRETHo1=,

@ ISV EETIE, TH(EERF) O FTHAEEH A THAL,

Ax=Fzx!) Wi?z%%lil@%ﬁ*ﬁ
=/{I:9.:IUE — Emﬁﬁd)%ﬁﬂ:ﬁ

ﬁmiﬁwz‘a—vaﬁ

. A= F B, TR, TER, Kiakk, skiafxbaExF4
ZF-EEEREOEEET OLICI—OvwSTRETAERMEETD L
75‘\(7—6%07—:0

TEEN EAREZOE®RMBITILILEHLL DA ], ALAGINS TR S . BASENEL,FEt3F—, 2012428
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IL—ILIEY Do Q) : B HE R

« XM implication RT3
— X MDEntailment: XHAELZLIE, hIREIIC
BETHbHnnra
— X DImplication: XA ELGLIE, ETHS
CHIIF CE S

The service at the restaurant was slow.

[implication] The restaurant was crowded.
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IL—ILIEY Do Q) : B HE R

» Choice Of Plausible Alternatives (COPA)
(Roemmele+ 11)
—premise [ZxfL Ta&% plausible %
implication Z:ZiR9T 53X
— FFE v 500R, T AR YR500R]
— ZRRGFEYY, BUMEEE B —HEE
— awE:J:EI m’& U= é%mf&—_lf _ﬁ¢¢58 8%

[Premise]| The man fell unconscious. What was the cause of this?
[ Alternative 1] The assailant struck the man in the head.
[Alternative 2] The assailant took the man’s wallet.

M. Roemmele, C. A. Bejan, and A. S. Gordon (2011), Choice of Plausible Alternatives: An Evaluation of Commonsense
Causal Reasoning, AAAI-2011 Spring Symposium on Logical Formalizations of Commonsense Reasoning.
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o KIAHEESEEE(O—/\X, %1 M FI AT gL
R AL R, #IEEFDORNLRYIDDIEE
HERHDRIIZITERESN DD H S

e LAL, KIRBHIBAR—RLGEIvIFTE—X
ZIEHAHIXELITRONER R OSSR
MEHTES, EWVo-BEHLGAN—)—IZXS
DECATEHTULVGELY
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« — 7, ILRAERNICRIEZRETHAETHREL
TE-EHRBMEEMIE, D TRy—ILOHH
EBEEOMEIZKY, BZ2UVSADEHRME LG
R ESZzRoOFILWLVEEBZUIUREDDOHY,

EREZFTOBICRIOABENSERELTLNS

. T’T’L INF—UAN—ADHHE A EEEIEBAREY
Rz HR I SRR EIREIC DL TIE,
TR TERRGHR AKX CERDORRELGE, €T
VO G AT E, SEMYMBEANSHEN W
BLTLNS
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Annotation layer cake

« D. Kawahara and S. Kurohashi (2006) A Fully-Lexicalized Probabilistic
Model for Japanese Syntactic and Case Structure Analysis. HLT.

* A. Meyers, R. Reeves, C. Macleod, R. Szekely, V. Zielinska, B. Young, and
R. Grishman (2004), The Nombank Project: An interimreport, HLT-NAACL
Workshop on Frontiers in Corpus Annotation.

« E. Miltsakaki, R. Prasad, A. Joshi, and B. Webber (2004), The Penn
Discourse Treebank, LREC.

« M. Palmer, D. Gildea, and P. Kingsbury (2005), The proposition bank: An
annotated corpus of semantic roles, Computational Linguistics.

* R. Prasad, et al. (2004), Attribution and its annotation in the Penn Discourse
Treebank. L’objet.

* R. Sasano, D. Kawahara and S. Kurohashi (2010) The Effect of Corpus
Size on Case Frame Acquisition for Predicate-Argument Structure Analysis.
IEICE TRANSACTIONS on Information and Systems, E93-D (6).

* R. Sauri and J. Pustejovsky. FactBank (2009) A corpus annotated with event
factuality. LREC.
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BRIMB EENBEFDS
« S. Abe, K. Inui, and Y. Matsumoto (2008), Two-phased event relation
acquisition: coupling the relation-oriented and argument-oriented

approaches. COLING.
M. Banko, M. J. Cafarella, S. Soderland, M. Broadhead, and O. Etzioni

(2007), Open information extraction from the web. I[JCAL.
« A. Carlson, J. Betteridge, E. R. Hruschka Jr. and T. M. Mitchell (2009)

Coupling Semi-Supervised Learning of Categories and Relations. NAACL
HLT Workshop on Semi-supervised Learning for Natural Language

Processing.
 A. Carlson, J. Betteridge, B. Kisiel, B. Settles, E.R. Hruschka Jr. and T.M.
Mitchell (2010) Toward an Architecture for Never-Ending Language

Learning. AAAL.
 T. Chklovski and P. Pantel (2004), Verbocean: Mining the web for fine-

grained semantic verb relations, EMNLP.
« J. Christensen, M. S. Soderland and O. Etzioni (2011), An Analysis of Open

Information Extraction based on Semantic Role Labeling. International

Conference on Knowledge Capture.
 T. Chklovski and P. Pantel (2004), Verbocean: Mining the web for fine-

grained semantic verb relations, EMNLP.
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* J. Christensen, M. S. Soderland and O. Etzioni (2011), An Analysis of Open
Information Extraction based on Semantic Role Labeling. International
Conference on Knowledge Capture.

« S. De Saeger, K. Torisawa, J. Kazama, K. Kuroda, and M. Murata (2009),
Large Scale Relation Acquisition Using Class Dependent Patterns. ICDM.

« O. Etzioni, A. Fader, J. Christensen, S. Soderland, and M. T. Center (2011),
Open Information Extraction: The Second Generation, IJCAL.

« A. Fader, S. Soderland, and O. Etzioni (2011), Identifying Relations for
Open Information Extraction. EMNLP.

* M. Hearst (1992), Automatic acquisition of hyponyms from large text
corpora. COLING.

« M. Komachi (2010), Graph-Theoretic Approaches to Minimally-Supervised
Natural Language Learning. Ph.D. Thesis.

* B. Onyshkevych, et al. (1993), Tasks, Domains, and Languages, Proc. of
MUC-5.

 P. Pantel and M. Pennacchiotti (2006), Espresso: Leveraging Generic
Patterns for Automatically Harvesting Semantic Relations, COLING.

* M. Pasca, D. Lin, J. Bigham, A. Lifchits, and A. Jain (2006), Organizing and
searching the world wide web of facts — step one: The one-million fact
extraction challenge. AAAI.

©2012 Kentaro Inui RS EI8RIERKEF1—F)T7ILER

il
o



* A. Pefnas and E. H. Hovy (2010), Filling Knowledge Gaps in Text for
Machine Reading, COLING, Poster.

 E. Riloff, and R. Jones (1999), Learning Dictionaries for Information
Extraction by Multi-Level Bootstrapping. AAAI.

« B. Rosenfeld and R. Feldman (2007), Using corpus statistics on entities to
improve semi-supervised relation extraction from the Web. ACL.

» S. Sekine (2006), On-Demand Information Extraction, COLING.

 T. Shibata and S. Kurohashi (2011), Acquiring Strongly-related Events using
Predicate-argument Co-occurring Statistics and Case Frames. [JCNLP,
poster.

Y. Shinyama and S. Sekine (2006), Preemptive information extraction using
unrestricted relation discovery, HLT-NAACL.

* F. Wu and D. S. Weld (2010), Open information extraction using Wikipedia.
ACL.

* R. Yangarber (2003), Counter-training in discovery of semantic patterns.
ACL.

Making the implicit explict
« J. Blythe, J. R. Hobbs, P. Domingos, R. J. Kate, and R. J. Mooney (2011),
Implementing Weighted Abduction in Markov Logic. IWCS.

EMEFREIBRFRREF1—MITILEH

il
o

©2012 Kentaro Inui



 A. Hickl and J. Bensley (2007), A Discourse Commitment-Based Framework
for Recognizing Textual Entailment. ACL Workshop on Textual Entailment
and Paraphrasing.

 J. R. Hobbs, M. Stickel, P. Martin, and D. Edwards (1993), Interpretation as
abduction. Artificial Intelligence.

« E. Hovy (2010), A New Semantics: Merging Propositional and Distributional
Approaches. IWCS.

* N. Inoue and K. Inui (2011), ILP-Based Reasoning for Weighted Abduction.
AAAI Workshop on Plan, Activity and Intent Recognition.

- 2z FEH, 8{#KER, E. Ovchinnikova, J. R. Hobbs (2012), K#Rt&EH 5
EEZ RO RERHERIC K DMREEMRITDFRELN K. SRV EFRE18H
FRKRE.

« A. Penas and E. H. Hovy (2010), Semantic Enrichment of Text with
Background Knowledge. First International Workshop on Formalisms and
Methodology for Learning by Reading.

PhoMEEFDH R

 A. Carlson, J. Betteridge, E. R. Hruschka Jr. and T. M. Mitchell (2009),
Coupling Semi-Supervised Learning of Categories and Relations. NAACL
HLT Workshop on Semi-supervised Learning for Natural Language

Processing.

©2012 Kentaro Inui RS EI8RIERKEF1—F)T7ILER

il
o



* D. Clarke (2011), A Context-theoretic Framework for Composi-tionality in
Distributional Semantics, Computational Linguistics.

« S. Clark and S. Pulman (2007), Combining symbolic and distributional
models of meaning, AAAI Spring Symposium on Quantum Interaction.

* |. S. Dhillon (2001), Co-clustering documents and words using Bipartite
Spectral Graph Partitioning. KDD, 2001.

* |. S. Dhillon and Y. Guan (2003), Information theoretic clustering of sparse
co-occurrence data. ICDM.

« K. Erk and S. Pado6 (2008), A structured vector space model for word
meaning in context, EMNLP.

V. J. Hodge and J. Austin (2002), Hierarchical word clustering — automatic
thesaurus generation. Neurocomputing, 48 (1-4).

 J. Kazama and K. Torisawa (2008), Inducing Gazetteers for Named Entity
Recognition by Large-scale Clustering of Dependency Relations. ACL.

« S. Kok and P. Domingos (2008), Extracting Semantic Networks from Text via
Relational Clustering. ECML.

 P. Liang, M. |. Jordan, D. Klein (2011), Learning dependency-based
compositional semantics, ACL.

« J. Mitchell (2011), Composition in distributional models of semantics, Ph.D.
Thesis.

©2012 Kentaro Inui RS EI8RIERKEF1—F)T7ILER

il
o



« A. Penas and E. H. Hovy (2010), Semantic Enrichment of Text with
Background Knowledge. First International Workshop on Formalisms and
Methodology for Learning by Reading.

 F. Pereira, N. Tishby, and L. Lee (1993), Distributional clustering of English
words. ACL.

* A. Preller and V. Prince (2010), Quantum logic unites compositional
functional semantics and distributional semantic models. In Compositionality
and Distributional Semantic Models, ESSLLI.

« H. Poon (2011) Markov Logic for Machine Reading. Ph.D. Thesis.

« H. Poon and P. Domingos (2009) Unsupervised semantic parsing. EMNLP.

« S. Reddy, I. P. Klapaftis, D. McCarthy, S. Manandhar (2011), Dynamic and
Static Prototype Vectors for Semantic Composition, IJCNLP.

« S. Thater, H. Furstenau, and M. Pinkal (2010), Contextualizing Semantic
Representations Using Syntactically Enriched Vector Models, ACL.

« D. Widdows (2008), Semantic vector products: Some initial investigations.
AAAI Symposium on Quantum Interaction.

 Proc. of the ACL-HLT 2011 Workshop on Distributional Semantics and
Compositionality (DiSCo’2011).

EMEFREIBRFRREF1—MITILEH

il
o

©2012 Kentaro Inui



