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I ENT BN OIRFREEME 2 it 95 % X 7 2 bR ST & RS
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Learning (CoNLL) (23 CI@EFE ¥ A 7 IZHE S D 78 EWFIEN KAl iThi
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HNTEY . Z OFREMEA G OB FEEME T 24 - 7= Gerber & [37] OFw3C7% ACL
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Lm@%Lmﬁtj:@ﬁﬂ%k&é%ﬁéﬁfiﬂmtvkxkﬂ%L;Q%L%
AT DB TH 5, RFEHEME & X, BFELZ 0L L THARASHEO LA X HDHET
HY ., WEELFNNEOHE, BIOENESBMEEN SR 5, WREEEE ST AHIC X
ofﬂ%éMKLm%%Lii$®%i 2T LTREENDZENEN, T7obb,

INFETEREE AT O A > 7y MIEDOT XA R THY | 7?%7y%i%@?#x%
IRFERRGE D X I BTSN b D TH D, Emm_mz A ECHIE S RE
XENDRFETH D Z L 2RTH I, HEHESINIZFE i%@@ﬂ%OE@ﬁﬂ
7 e LT BN,

WRENHHEREZITRTH-DIIE, TOONX XZMWET S| TAANEL W] L
DH L DVENH Y . LIRAL Jé aﬂ@é;%@zﬁuz\g LD, ZDAFD I & Ak EEIEE
WIZBWTIE [T RS, HIZERNSH D Z EIXB G bbb, Hlzix.,

1) MiZar v=CHrYrE -7,

EWV)LEIZEWNTIE M) Tae=) T34 lEE (59 ) OEERDIN, ThT
NOERITRR D, M 1TEEOFREZRTHTHY, v =] I5H% 1574

TR ERTHTH D, LNLIVDOIHNLENTH S 5&H| 2 [E WA E (Semantic Role) |
ERES, T OREMREENL, WEEEMEMATIC L > THIMH B SN2 EEREROO L S

Th b,

Rl AEEX, o TSR (Case Structure) & PRI TV H D EHE LT
b5, 1968 FIZERETH O C.Fillmore [31, 161] |2 & > THEE 7243035 (Case
Grammer) &MINDEBEFORMAOHF THWONOEETH S, B2 kiEe L
THOH>FLEZLBTH72DIIE, IR MZ2EST5H] EVWOIBELDIVNERHY, &
SRINC AT DS BB &L 70 D, #SUEIZIB W T, BiFN 2 OFEREN /2B A2 KB
LTI L OMICHEST ZBMRIT T (Case) ] LTINS, FITITERGHK & EE
K. MK EAEEROXBIN D 5,

K & ij(@ﬁﬁﬁ@%Lﬁ’%ﬂ%ié%f&)é JEFE DA IR E ) DR E S
No, EREOMEICH DFRICIE [T, HAREOMEICH HFEICIT THRIK) 2Ll



Wo BT BM 5 S5, HARGEOL A IIMBIFIZ X - TEBIRE S 1L, T T K
EVS T b DONRENIIHT-D, ZHUTK LT, EWERITRIZEN ST E SRV TH
WEOHKEZRRT L EINTWD, EO LD REBEEZEET 52 0EMEEICL->TE
B Tnsg, £ 2.11261& LT Fillmore 2EE L2 iR @K 225017 5,

# 2.1: Fillmore MEE L 7= 1R 2 #%

Agent BE BEESIEEZTHD
Experiencer | fEBRFE DB 2K 5 6 O
Instrument 18 HA% HEEREZSEDLHD

Object KGR EPMEHT o5 LD b D
Source TSR A% BB T OEAZRTHO

Goal ERLGS BENCB T oK AEZRTHO
Location BrpiTk& ENE Z 2GR MEZ R T H O
Time IRF [T EIENE Z 2R 2R T H D

WZERG EITIRFERIL A G5 E CTHERLS RN I TH Y ATLERK EILZE D
TRV TH S, #2IE (1) oxcBWTIE, R3E TH 5 BEO®REE2R-4 F
T M D) (T X TRY (%)) (TK) BREOKERLR, [are= (7))
(TH) WO EARET DHITLEATITZR,

78, IRFETEREEARNT OFSH AT TR, RERIT TEWREE] Lfhand o &
MBS, AFFEIC K - T TTREK ) EMERT 286 H 0 . HEEIILT L — ST
AN

WREFREME T 5 SNl a— A& 74 5-06% 7.5, 21X PropBank (23
VT [Ayear earlier the refiner earned $66 million, or $1.19 a share.] &\ 9 LFEIZ
FUTOX D% 7RfFEEShTng [218]

- [ARGM-TMP A year earlier], [ARGO the refiner] [rel earnedl [ARG1 $66 million, or
$1.19 a sharel.

= Z T TARGM-TMP] TARGO] (rel) TARG1] I%. PropBank TEF S /- &
HEeRIT XTI THD,
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B E M 21T D124 - > CIEEEGRN LI L 0 b, AT A EEERICL -
THNT IR E DD, SEETRIIREL DT TR 7 L—LFEEL X TFEDa—/RAD
CONRFEET D,

2.2.1 B7L—LrFEE

7 L— AFEE LT ﬂk®i9@%%ﬁoﬂkw9_&%L BEHNICE L DT
HDOTHDH, 7 L—AITl iké“ BT T, BERBIZESCHDO ERAMNIZESS EOD
THENFET D,

2.2.1.1 BHRBIZEI<KK 7L —A
EWFE (semantic primitive / feature) &%, 4FE DT & ICAETIMEED 2 &
Thob, FlzIE TR T Lo 45I38W Ch 5 Z & Z7/Rrd <animal> &\ 9 EE
FfrE s, T T4 72 PlZid<human> & W T BREN T 53N 5, BWH
ICES<H 7 L—AlliE, AARGEO SO L LT IPA FHHEMA A AFEBFRERH D
[181] .



(51 1 (W - Bz b o)
<human/organization> 7> <human> |\Z <abstract> %
(Eh1ETA%) (HARHE) CeF5e4%)
(02T %) 2 WMESDL TITS)
<human> 7% <location/concrete> |\Z <concrete> %
(BMEERS) (B AFHE) CRF54%)
(T 5] 3 (K - MARROM Z A& SHED)

-

<human/animal> 7 <concrete> |\Z <concrete> %

(EHEEH) (BHFTHs) (RFG28%)
X 2.1: [2MF %] OFEWRFICHESHKE T L—2 [208]

[RFEDICHIGFZENT 7o) LW AN LA T 554, [RF] IZ<organization>
& <location>, [{f] (Z<human>, THI£F] (Z<abstract>& 9 EWEN LG 2 LT
L2 b, RO T L— AR L R L TEWRROBEMEND 1 FHOK 7 L
— LR ANTHK L TREUITH D BRI ND, 2200 [HIT 5] OFEK, Bkt
LC TR DNEMEER. Mk 2 BEER. THIfH) g8 Cch o 2 Linbnd [208],

2.2.1.2 FAHICESIKE T L —A
BIRFICH S 7 L— Akt L, EBROSIH L TERBK - BB A2 M5 LT —
AERWNTHER LI 7 L— L35 5,

(02T %) 1 (W2 - Wi a2 bo)

[ %] 03 [fLA, BF]\Z [FH2 i %
(B ) (B EH8) (kF52H)
[T 51 2 WMESDLTITS)

[l ™ [ =] [ R %

(FhEFH5) (B EH8) (kF52H)
(2T %1 3 (IR - BIRIROWZAHE S HED)

[, K1 [E #ss] o Ok, BLoZ] %
(EhEFH5) (SaFIT k) (RFE2H%)

[ 2.2: T/ F %] ORFNCHESL 7 L—2a [208]
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R OERIIARIE OO T ICEREOEBN LT D8 A T DY Y —F ATD
WT@%@T%@\V/F7XLi*%m®W%/*FK%%ﬁﬂméﬁ\%@L&T
NEREERT L824 7LD L5, TD LDy V) —F A& AWT=BE OB
BEORD L LT, ZODEDERS &d;,d;. TNHOIHED ENFEORS d & Lz
-

&w51  TREOHERE LT HHENRS D, AN EZ T ITEOLD LR L TH L0,
OB, — FORINBFE UHE THREHERORIDIEWNGAITELEMEL 725 &
O%Eénfw

222 ZTftE&a—nR

SEIZ R 7 PropBank X° NAIST 7% X h 2 —/"Z2D X 912, §TIZ -k AukzEEIE
WHEMHT OFER E L TH IR E SN a— AR FETH, 20 L5 73::1—/\7« B
— A2 LT, =T S AL TWRWRA O SCEIT S L OREEEMIE AT 237 5
WFRR DD, X 7fFEDOT— SR DONTIRE A b OB, AIhTn5, &=
— XADFEHINCONTIX, 3FETH D,
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| 5B B2y 5.2 7 N—=ZDTF F A b
1985 | HeqE Word Net  [30, 85, 86] - ] (Friz7z L)
- synset Z &
D feE BER
1993 | J5ik Penn Treebank [78] © fhn - Wall Streat Journal
- HESCE R (130 1758
- B E - Brown Corpus
(100 7758
+ Switchboard Corpus
(100 7758
1997 | HAGE | 5T F A ha— 3% - ] 2
- A SCIE (8 A Hrl# 40,000 30)
- 1% BAR
- BUG - B g
2
1998 | JuGk Frame Net [1] N -URiE] « British National
Corpus
(100 778
2000 | 555 VerbNet [61, 63] - S - BhiE 7 7 A 274 FESE
R - Rl Ok 5,257 A
2000 | HAGE | BAGEGHE L SHEa—/ % - JEHESR - HREEFT X
(75, 183, 202, 214] * (1 700 1755
Hfig S
SCHE
2002 | 55 PropBank [59, 60, 94] - + Penn Treebank
HE S
B
2004 | J55E NomBank [80, 81] - BRI + Penn Treebank
2004 | HAGE | #HHE% GDA = —,3% 2004 | - #CaEHE I - Hr R
[177] S E (4 B i 37,000 30)
HEE
2
2004 | AAGE | AREREFFMEE IR Y 7 & | - abtiiE e I FE| R L i




2—/3 % 2004 [226] - RBTR (56,000 E H)
I
Bi
2005 | 555 OntoNotes [97, 104, 113] - AESCIE R - YR 130 JTRE
SRlEEE - ERE - EFE 80 JiE
- 77 ETEE 30 Lk
2007 | HAFE | NAIST 7% & h =2—/32 . C BT ¥ A R a—s8%
[217] - IR
- K& BALR
- UL - g
- LB
2009 | HAFE | KNB =—/%% [180] - e - Tu U
- A3 (4,206 30)
- % PAR
- B - g
- PRI R
2011 | HAGEE | BURHAGREE & S 551 - JERESR - . Mgk Web 05
a2—/3Z [184, 196] * g HENDK 1 ERE

2T E a— N ZAOHBREIZITZRIENF LR ZET S B AEERICL > TH 5
DEIERFE— SR W R EORBE S RBAE LED, FrICEWREE O G2 W TS
TEDEEDIKRE (IAA : low interannotator agreement) (£, K <EHBNT-FETH
%, Cinkova & [22] I%. WordNet, FrameNet, PropBank &\ o7z g/ —/3%
DK 7% g L7~ | T, semantic pattern recognition &\ 9 FIEARE LT,

Basile (2012) Hi3% 7527 LAZDHDITER L, Z 7 5FR 2 7150
BRI % v A7 A2 GATE [28] . NITE [14] . UIMA [47] Loz D00 H
DR ENONEL OF T EFEPILFETEEZAT O T OICHLERBEREZ RV TWD &
L, Wiki X—2DH LW AT A& ERk LTz, Wiki X—ZX Th 5 72 O I mEEIE
BFEY . BERD X T EENE T OETEEIT O DICHAENRENE LTH5 [3],
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HWS3E a—NRIZHONT

3.1 WordNet

HEEDFE (4w, B, R, BIF) % synsets (synonym sets) &9 [RIFEFED
TN—TIHFE L EREND synsets ORIIC hyponymy (BHEFT T &AL 725505 B IKAY
(B BAR A FroBIfR) . antonymy (BIEfH T HIVIZEEN Z N E LR D EK 2 KB
£%). meronymy (BRI HATZFENE D & BIERZ AT BR) WO BIREER LT
WaFFETH D [30, 85, 86], ATUNT 23HIE ver3.0 IZIBWTHKI 15 HEETH D,

TV AN RFEOR—L—UIZEBN T, WordNet D Web A > & 7 = — X DA
IhTnd [106] .

(rmon Yo (=) (o)
) = 7

organic

-
antonymy

_
hyponymy

3.1: WordNet {2351} % hyponymy. antonymy. meronymy @B+ T [86]
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(& wordNet Search - 3.1 x

WordNet Search - 3.1

Word to search for: word Search WordNst
Display Options: (Select option to change) [~

Key: "S:" = Show Synset (semantic) relations, "W:" = Show Word (lexical) relations
Display options for sense: (gloss) "an example sentence”

Noun

+ S: (n) word (a unit of language that native speakers can identify) "words are
the blocks from which sentences are made”; "he hardly said ten words all
moming"
= direct hyponym | full hyponym
= part meronym
= direct hypernym ! inherited hypernym | sister term
= derivationally related form

- (n) word (a brief statement) "he didn't say a word about it"

- (n) news, intelligence, tidings, word (information about recent and important

vents) "they awaited news of the outcome"

- (n) word (a verbal command for action) "when | give the word, charge!”

- (n) discussion, give-and-take, word (an exchange of views on some topic) "we

ad a good discussion” "we had a word or fwo about it"

+ 5. (n) parole, word, word of honor (a promise) "he gave his word"

+ 5. (n) word (a string of bits stored in computer memory) "large computers use words
up to 64 bits long"

+ S:(n) Son, Word, Logos (the divine word of God; the second person in the Trinity
(incarnate in Jesus))

+ S (n) password, watchword, word, parole, countersign (a secret word or phrase
known only to a restricted group) "he forgot the password”

+ 5. (n) Bible, Christian Bible, Book, Good Book, Holy Scripture, Holy Writ, Scripture
Word of God, Word (the sacred writings of the Christian religions) "he went to carry
the Word to the heathen"

[@]e 2 ||

=

Verb

+ 5 (v) give voice, formulate, word, phrase, articulate (put into words or an
expression) "He formulated his concerns to the board of trustees”

3.2: WordNet ® Web A > # 7 =— 2 [106]

3.2 Penn TreeBank

Marcus & [78] RV NR=T RFEOWFEEEIZ L > THER SN2 — "X, 77D
Y a—s8ZK) 100 FEE, VA — VA MU — hY v —FLH) 1830 JiEE, TR HARLERAY
100 HEEITx L Canai, MCEsR,. BWREEI 2 7 o523 ThhTnd,

2 7O 2 SORINZ 0 TIThI T Y | 1989 25 1992 £ F TOMIC
X, A ERESOIE AT G- ST, dhE & RESUIE O AT 5%, Hindle 23ERK L 72/ 3—
I Th 5 Fidditch (21> TTF 2 M 2B AYZ AT L 7285 RIS L CFE TR E 2N
25 TIThiuz, #CERITCIRE B QETRI SN S 28, 21l Lancaster
Treebank == —/SAZHE|ZL T\ 5,1993 Itz 2B O ¥ 7 {5z T
1%, & 3.1 OEWREEINMFE ST,
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S

/—”_’7"‘\\\
NP-SBJ NP-TMP VP

| |

The luxury last year /\

car maker

sold NP PP-LOC
1,214 cars NP
(S |
(NP-SBJ (DT The) (NN luxury) in the U.S.

(NN auto) (NN maker))
(NP-TMP (JJ last) (NN year) )
(VP (VBD sold)
(NP (CD 1,214) (NNS cars) )
(PP-LOC (IN in)
(NP (DT the) (NNP U.S.)))))

3.3: Penn Treebank ® % 7't 5.4 X —> [79]

2 FEUS
TMP | Temporal
LOC Location
DIR Direction
EXT Extent
BNF | Benefactive
MNR | Manner
PRP Purpose
NOM | Nominal
ADV Non-specific adverbial

13



3.3 HE#ETHFR Fa—RR

i H TR OFLEH) 40,000 L& _— R LTz a—/ "R, {ERCYYNITIFEES: - 1 SCIEH
DIBPF G- TWTERN, BIEDONR—T 32 4.0 IZBWTIE, Frlt S5 40,000
XD H B 5,000 TIZXF LT, HE -« VEATNCKT 2%, AFFOREER, SR
7 EBFEEIR TS [167] . BREHR - HESUERIZOWTIE, RERMHT v AT A
JUMAN [175] & #3Cfigtrs A5 2 KNP [176] %14 - 7= A @8t o B2 F TEIE L
THHELTW5,

# S-1D:950101001-001

*0 2D

+0 3D

KER =55 * &z A& * *

(F (& * BAGA BIBAGE * *

* 12D

+1 2D

BRI EDE &5 * &5 ERHAF * *

+2 3D

KE FZUDC *x &5 BB * *

(2 12 = Bh&EA 1BBAGE * *

x 2 -1D

+ 3 -1D <rel type="#" target="AER” sid="950101001-001" tag="0"/>
<rel type="=" target="K=" sid="950101001-001" tag="2"/>

To1= LWof= 17< 85 * FEBANITREER EAXT

EOS

3.4: T XA ha—R2ADF—H T —~< v k

3.4 FrameNet

FrameNet |Z=— 322%} LT Fillmore @ 7 L — A B EiGIZ DW= B 2
BF 5 TIER SN TWD [1,32] . ZOFFHAICINTIE, SCHOHEE (2L LT

14



) M7 L— A LMEINAFFEDOHEMEEZROEEZ NS, K 31128\, filxiX
5 hit 1L Hit_target &9 7 L— A& FH | ZIUZ L > T Agent & Target % MZHD
HELTHEYZ EnbnDd,

. Lexical units (LUs) )
Frame: Hit_tarset L DU LERREIEEEE,
(hit, pick off, shoot) FrLTENE,
core {Fﬁwt Means

J4EE

(iR is) _-{artget + Elace [ Frame elements (FEs)
net rumen urpose e |or-rommE=,
Marner Subregion =i
Time - o

[agent Kristina] hit [target SCOtE] [instrumentWith @ baseball] [nmeyesterday]

3.5: FrameNet ODfE&X & % 7 fF &7 % A b0 [156]

FrameNet I {23V TlZ British National Corpus (BNCIZFTUY S #L7= LED A %
WTUW 223, FrameNet I 12350 Tld LDC North American Newswire corpora @ 3CE
HLIBMEN TS, £ 8,900 {H 7 lexical units, 625 D7 L— LA ) 135,000 XX
MO S5,

3.5 VerbNet

VerbNet | Levin (& X 2B 00 OEE S NIRHFETH D [61,63] , FEED Y
TRZX L, EDO T RACEENLEE, L, X, BEHREAFIDNTIR I TWD, B
g7 7 A [Hit-18.1) Oitilkfl %X 3.2 (27~
PropBank ® 7 L —2At > k& VerbNet D7 5 2 L DO~ v B0 7 %179 2 & T,
ANy VEA ESE LM BITDATND [62],

FI ENTWAENE 7 T 213, N— 3 > 1.0 BE T 191 f¥E., il Th D 13—
33 LICBVW I 2 FEHTH D, I SN TV D EEIOEMIT, S— a3 > 1.0 KF
ST 4,656 FHFE, N—T 3 v 3. 1ITBWTCIE 5,257 A CH D, Z 1L PropBank (ZFT
N & 7=8h5 D 90.86% % B N—9 % [96] .
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Class Hit-18.1

Roles and Restrictions: Agent[+int_control] Patient[+concrete] Instrument[+concrete]

Members: bang, bash, hit, kick, ...

Frames:

Name

Example

Syntax

Semantics

Basic

Transitive

Paula hit
the ball

Agent V
Patient

cause(Agent, E) A

manner(during(E), directedmotion, Agent) A
—contact(during(E), Agent, Patient) /\
manner(end(E),forceful, Agent) /\
contact(end(E), Agent, Patient)

Conative

Paul hit
at the

window

Agent V
at Patient

cause(Agent, E) A
manner(during(E),directedmotion,Agent) A
—contact(during(E), Agent, Patient)

3.6: VerbNet O @i 7 7 2 Hit-18.1 O [96]

7% 3.2: VerbNet O EEAE| % 7 [96]

Actor:

used for some communication classes (e.g., Chitchat-37.6, Marry-36.2,

Meet-36.2) when both arguments can be considered symmetrical

(pseudo-agents).

Agent:

generally a human or an animate subject. Used mostly as a volitional agent,
but also used in VerbNet for internally controlled subjects such as forces and

machines.

Asset:

used for the Sum of Money Alternation, present in classes such as Build-26.1,

Get-13.5.1, and Obtain-13.5.2 with “currency' as a selectional restriction.

Attribute:

attribute of Patient/Theme refers to a quality of something that is being
changed, as in (The price)att of oil soared. At the moment, we have only one
class using this role Calibratable cos-45.6 to capture the Possessor Subject
Possessor-Attribute Factoring Alternation. The selectional restriction “scalar'
(defined as a quantity, such as mass, length, time, or temperature, which is
completely specified by a number on an appropriate scale) ensures the nature
of Attribute.

Beneficiary:

the entity that benefits from some action. Used by such classes asBuild-26.1,
Get-13.5.1, Performance-26.7, Preparing-26.3, and Steal-10.5. Generally

introduced by the preposition “for', or double object variant in the benefactive

16




alternation.

Cause: used mostly by classes involving Psychological Verbs and Verbs Involving the
Body.

Location, used for spatial locations

Destination,

Source:

Destination: | end point of the motion, or direction towards which the motion is directed. Used
with a “to' prepositional phrase by classes of change of location, such as
Banish-10.2, and Verbs of Sending and Carrying. Also used as location direct
objects in classes where the concept of destination is implicit (and location
could not be Source), such as Butter-9.9, or Image impression-25.1.

Source: start point of the motion. Usually introduced by a source prepositional phrase
(mostly headed by “from' or “out of"). It is also used as a direct object in such
classes as Clear-10.3, Leave-51.2, and Wipe instr-10.4.2.

Location: underspecified destination, source, or place, in general introduced by a locative
or path prepositional phrase.

Experiencer: | used for a participant that is aware or experiencing something. In VerbNet it is
used by classes involving Psychological Verbs, Verbs of Perception, Touch,
and Verbs Involving the Body.

Extent: used only in the Calibratable-45.6 class, to specify the range or degree of
change, as in The price of oil soared (10%)ext. This role may be added to other
classes.

Instrument: | used for objects (or forces) that come in contact with an object and cause some

change in them. Generally introduced by a “with' prepositional phrase. Also
used as a subject in the Instrument Subject Alternation and as a direct object in
the Poke-19 class for the Through/With Alternation and in the Hit-18.1 class for
the With/Against Alternation.

Material and

used in the Build and Grow classes to capture the key semantic components of

Product: the arguments. Used by classes from Verbs of Creation and Transformation
that allow for the Material/Product Alternation.

Material: start point of transformation.

Product: end result of transformation.

Patient: used for participants that are undergoing a process or that have been affected

in some way. Verbs that explicitly (or implicitly) express changes of state have
Patient as their usual direct object. We also use Patientl and Patient2 for some

classes of Verbs of Combining and Attaching and Verbs of Separating and

17




Disassembling, where there are two roles that undergo some change with no

clear distinction between them.

Predicate: used for classes with a predicative complement.

Recipient: target of the transfer. Used by some classes of Verbs of Change of Possession,
Verbs of Communication, and Verbs Involving the Body. The selection
restrictions on this role always allow for animate and sometimes for

organization recipients.

Stimulus: used by Verbs of Perception for events or objects that elicit some response

from an xperiencer. This role usually imposes no restrictions.

Theme: used for participants in a location or undergoing a change of location. Also,
Themel and Theme2 are used for a few classes where there seems to be no

distinction between the arguments, such as Differ-23.4 and Exchange-13.6

classes.
Time: class-specific role, used in Begin-55.1 class to express time.
Topic: topic of communication verbs to handle theme/topic of the conversation or

transfer of message. In some cases, like the verbs in the Say-37.7 class, it

would seem better to have "Message' instead of “Topic', but we decided not to

proliferate the number of roles.

36 HAFEFHLEE=—R (CSJ)

HREFZHBRECE 2T HFRMT AT LOBRICEFESTHHMTHLEEDOT
— X EWHE LT — 3% [75, 183, 202, 214] , CSJ (Corpus of Spontaneous Japanese)
LIRSS, K50 HREDTE#RE RO,

PRI K > THRIIC X OHEHPDN RSN LHEESFSE L BRY  FE LS EITLOERD
BH/REN TR, ZO7H, BELEEDOT XA M EHIOERICKY D L) X 27 )
LIRS, ZOXAZ IR LTEAILS [172] 23BR%E L7z A AGEHiE SRt 7 = 7
7 L CBAP ZfEH LT\ 5, daila, #CF®A 5 S Tnd,
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3.7 PropBank

Penn TreeBank (ZEWIEM A 5T 2 CTER SN 7-2— 32 [59, 60, 94] . EBk
ZEEL LTHE 33 OFITRHBEIN TS, ArgM 13 I1FE 7218 (adjunct-like
arguments (ArgMs)) Zft 5 3N 25 % 7 TH D, Argl ~Argd (3 IE xF ¥ Bh 5

(unaccusative verb) ##&# L T\2% [76] ,

7% 3.3: PropBank O E M E & 7

2 FEL S

Arg0 agent

Argl direct object / theme / patient

Arg2 indirect object / benefactive / instrument /
attribute / end state

Arg3 start point / benefactive / instrument /
attribute

Arg4 end point

ArgM-TMP | when?

ArgM-LOC | where at?

ArgM-DIR | where to?

ArgM-MNR | how?

ArgM-PRP | why?

ArgM-REC | himself / themselves / each other

ArgM-PRD | this argument refers to or modifies another
ArgM-ADV | others

ArgM-NEG | negation

ArgM-MOD | modals

ArgM-CAU | cause

ArgM-PNC | Purpose

ArgM-EXT | Extent

Argl Logical subject, patient, thing rising
Arg2 EXT, amount risen

Arg3 start point

Arg4 end point

19



TXANMIK 3.7 DX HICHTHITFEIND, £7-. PropBank [FEFIOEEK I LI
FrameSet & FE(XAL 2 BALIZ 01T Bt TV 5,

* [arer Sales] rose [4rez 4%) to [4rez  $3.28 billion] from [4res $3.16 billion].
* [4z¢7 The Nasdaq composite index] added [4rgz 1.01] to [4me2 456.6] on
paltry volume.

3.7 PropBank (28T % % 7+ &7 F% A kD

Frameset see.01 “view”

Arg0: viewer

Arg1l: thing viewed

Ex1: [Arg0 John] saw [Arg1 the President]

Ex2: [Arg0 John] saw [Arg1 the President collapse]

3.8: PropBank ® FrameSet [94]

72%. Propbank O HI[EFEK & LT, Chinese Treebank [148] (Zxf L CTEMAEID
X 7 %} 5L 7= Chinese Propbank [149] ARSI CTuW\5,

3.8 NomBank

PropBank (ZHHE 3 2 FEMA G L CEWERE DN G217 — A TH D
[80, 81] . # 7 {5 DftAfiZ PropBank O ZIZHET 5,
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1. Her gift of a book to John [NOM]
REL = gift, ARGO = her, ARG1 = a book, ARG2 =to John

2. his promise to make the trains run on time [NOM]
REL = promise, ARGO = his, ARG2-PRD = to make the trains run on time

3. her husband [DEFREL RELATIONAL NOUN]
REL = husband, ARGO =husband, ARG1 = her

3.9: NomBank [81]

3.9 HHEEE GDA 2—X2&

T —/NRZKT D Z 7T OfEEk & LT Grobal Document Annotation (GDA) 7234
BEhTns [177] . FHEHEE A ORFIZ & > THEF LT W 7 k2 BfE L-
LT, XML JEATH 72 E#RT 5, LS GDA 22— 2%, fEHHHOT * 2
(3,000 FLFF. #9 37,000 3. #J 910,000 FENIXF L CTIAESR - Huabiiis - 36+ - BUS &
KBHOEREMNG LTa— 2 TH Y 2O AL GDA IZHER L T\ 5 [226] .

INZ=0

<su syn="f">
{date>BEE N A =+—H</date>
<time>4FRi</time><ad>D</ad> <M FE</n><n>H</n>,
<adp><n id="Stud>=FEH£DEFEHE (1 4) </n>H</adp>
<adp><np id="Man" >R D ZFIEZELHE E ST =B np>%&</adp>
<adp>BZE R M 5</adp>
AR L/ T/,

</su>

3.10: FE GDA 2 — RADTF—H 7 F—=< v |k
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3.10 FEHEFEFMERRSY /+Z a3 —,32X 2004

IR EFEREILEE LSBT A5 6 THEOT — X2, JWHEE - HibfEs - L L
W EWNERESRA IS EROE R EEMG Lza— X, £ 198,000
Z A4 % [178, 226] .

<entry id="e00304">
<hd> & D3R S </hd>
<hst> MV 5</hst>
<sense id="e00304.0">
<sense id="e00304.0.17>
orth> AfE 5 </orth>
<pos> F fth</pos>
<sud<vp eq="use”>E LVR&® H</vp>, <{/su>
\%
<su aen="mention”><ajp opr="in">3EEMI</ajp>, </su></sense>
<sense id="e00304.0.2">
orth> x B 5 </orth>
<pos> A fth</pos>
idi> T8E%<v ed="hd">E 5 </v] </idi>
<su><vp eq="use”><np sbm="use.obj:ZE">D EEL/np>E T B/vp>, </su>
<sud<vp eq="use”><np sbm="use.obj: ZDFEIFAIXL/np>E T H/vp>, </su>
\%
etym<swWZDNEHEENZ-OERMEELH L2 EM S, /sud/etym><{/sense>
{/sense>

<{/entry>

[ 3. 11: SR EREREMICK T2 DAL DT /T —va v
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3.11 OntoNotes

PR, TEBBIO T I T7EICH L TH 725 Lia—sx [113]
PennTreebank ®7 /75— a » &Ll LT23ED X 74T & PropBank 7 J 7 —
va rE I LI EW&EID Z 7 fFiF. Omega ontology [97TNZFE-SUN 7= F3E D E WG
BT INTND,

Releasel.0 Tli&, A 71 > ¥ v —7J /b (HEGFE 400,000 7. 55 300,000 ##) O
T—A BRI TE Y, Release2.0 TIXZiUZ == —Afix (HPEFE 274,000 75,
BLEE 200,000 5E) OFT — 4B ENi [104] . 77 © 735 Release3.0 (23 TiB
mEniz, &HhO Released.0 ICFT SN TNWDT —ZIZOWTIE, # 3.4 IZRi#iL
T35,

Syntax e Propositions
_ . admit,
e? e £5
fuund_er, J— transfer, rvaits
gt : Airgt) Arg? &

a3 B T ANy g1l ell el2

PP e AA A A A AEMA

— o B~ T 1 - " Pakistan's Abdul he nuclear Iran Liby= Horth
i = : - B nuclear Grzdasr technol gy, . Horea
. v [ k departrent;  Hhan - it .
NP, . MNP - [T NP NP NP
JAVAVARVANN A LANIN .

nati ariginater . sngineering admit

ion
Pakistan's Abdul  adritted he transferred Nuclesr  Iran,  Libys :Oﬂh — | |
arem
founder ;‘U'-"'e:" " E:"-‘Ee’ sty |arge geopdiitical ertity causal agent SUDJE‘:I‘E“BE judge
jeparme an \ |
gecpditical entity . I
| cagnitian
.
scoial object tangibie objest mertsl object  tangitle svent
e2 =ed o] -
abi v
e? =ef
Coreference S g Concepts

3.12: OntoNotes & [113]
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id: 0@abc/00/abc_0001@abc@en@on

sentence: Like many Heartland states ., lowa has had trouble +PRO+ keeping voung people down on the Farm ar anywhere within state lines

(TOF (S (PP-MNR (IN Like)
(NP (JJ many)

(MNP Heartland)

(HNS states)))
(U
[NP-SBJ (NNP lowal)
(WP (VBZ has)

(¥P (WEN had)
(HP (MNP (MM trouble))
{S-MOM (MP-3BJ (-NONE- +PRO+})
(¥P (¥BG keeping)
(NP {JJ young)
(NNS people})
(4DYP-LOC (ADYF (RE down)
(FF (IN on}
(NP (0T thel
(NN Farmidnd
(CC or)
(ADWP {RE anwwhera)
(PP CIN within}
(NP (MM state)
(NNS lines)id))iin)

Sense and proposition:

Like

nany
Heart land
states

lowa
has

[= I IR ]

predicate: have; ph_sense: 01

3.13: OntoNotes DT —# 7 —~ > bk

7 3.4: OntoNotes 4.0 I[ZFFIX LTV AEE [113]

English | Chinese Arabic
Newswire 600K 250K 300K
Broadcast News 200K 250K —
Broadcast 200K 150K -
Conversation
Web text 300K 150K -
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3.12 NAIST 7% X ha—/,RXX

FET XA b a—RREYLET 5 B TER S L2 — 32 [217] , BEfFO = —X
BT HISMBEURD X 7 BT 2 BEO RIS ER A E I TV D,

o HRBLDFE —LENOMOERBRZFETHEED Z &L 2 UGS L W ZOEEZETHlO
RBLZ BSF, FE SN A MORBLE JeAT RS, ZHICK L, o FEixznbl Lo
RELPHFUZ BNV TR—DEEBEZHE L TWDLEE, N0 ORISR OBERKRICH 5
V9, Z < DEHEITB VTSR & LB RBIHRIZFRIRFICRSI T 223, £ 9 TRV
Hbbd, LTOQOXOEA, (4G g 2 TiFHEHME] 2B L TR0, 1ol
— NPEfE L TWH oD, BISBRASIEBMEIR TH 5, EIUTK LQ)DITDHA
[Z4) 1% liPod) ZFEL TWAH 2RISR E 222, FLFIEEEZFEL WD DITT
TN IS REAGR & 1T B 720,

(1) BFHEMIZ, 18 BRIORETREZES T, HREEOARTEZRDZ, o
BBIC LD &
(2) KERIZiPod Z#E~7-., EBLFNEZEH 5T,

72 8. Mitkov [227] 1ZHi# % identity-of-reference anaphora (IRA). % & %
identity-of-sense anaphora (ISA) EF-OXHIL TV 5,

=82 4.0 128V T, FEL BHEORICHLZREGEO 2 73 Mt 5 S Tn
Do ZDOFEOL(L-a) il TIEEE BFH] L 2oEME NEMH) ZRBROBEKRT
HHELTHEIPMTEESND Z LIZRm5,

3.12.1 EDT oW % /5 DRE

TEEfh O EE /223 CTh D Message Understanding Confernce (MUC) Tl {F#H
i OF R & L CTHRBRMT ORBEZ > T\ 2, £ O TIE S L7z 2 HES
& 7t 3 — R A TIIAFAB O LSRN Z T 5 S THWD 8, 2O a—/32%
DR TIE, —MRICIHEBEIR & 1T AR SN0 &L 9 2Bk EL (every, most 72 &)
2D A EH (Julius Caesari, the/a well-known emperori, ... X 9 72 Hi)
ISR EAR L TE IS EINTNDEVWHREZEZATND,

MUC OB HfENT 2 A 7 D% 7 5 Automatic Content Extraction (ACE)
@ Entity Detection and Tracking (EDT) ® % 7 {52\ Tix, MUC O 723k
SRR O 5% [T 5 72010, & R OBIR N4 084 72 8 < O D EH RBLUC
L, ORI TRWGEIZ OB IEBEURO 2 71 5497 5 LW ) il R Z§% 1T T
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Wh, LML, 2oL, Bt & H 2 MoMEICRH AT 25581 A RN @<
M, KA ISR ZE 2 28583 E LS WAL H 5, NAIST 7% & ha—
PRAVILFARID 7 T AHIKI 2 N2 TIC RS REREZRE L T\ 5,

3.12.2 MFLATMDF 7 5DORE
PLFOQ)Q@Q@DITHBNT, T4 T4 iia s LTHLW LR TV D,

(1) Az, Eo—F<T, HIR - RSN ZHBW AR,
Q) KEFHEORIMEY 2 LN TE S,

R, Do TR Q0 TA] 1ITRHEOL~UNERD, 20k ) RGeS R
BfRE LTROLMEVOIENH Y, GDA 2 — AR EIE#RO 5L L W IH G E -
TW528 NAIST 7% A b a— XA X2 SR & 13BH TV, GDA 22—
RAGIEBZ 713 IRA & ISA Ol OB THEINTWD EBX DM,
NAIST 7% A b 2—/R2OZ X IRA OBEBROARTHEEND [217],

3.13 KNB @z—/32X

EXA L [Kyoto-University and NTT Blog ==—/ 32| T, 7 n ZilHa it L
THER LTca— "2 Th 5 [180] . FH@L, HHFEE AKR—Y, JAAD 47—
~ D717 249 FLF, 4,189 UMb D, TERESR, ML, K& - NG - BUS, PRI H A
Glo, X7 DT —~y MIFEHTFA N aA— R2AOZFUTHER L TWDHR, 7 a7
TFELEEORBEA L TV DT, ZIUCKIGT D=0 DIENM T T\ 5, i
OOYLROHIZIL, FELSELZ IR E LICTE A2 — A ThH DL ARGEG L SHEa—
R (CSd) DL LI Db EEN TV D,
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# S-ID:KN0O1 Keitai_1-1-30-01 KNP:2008,/02/25 SCORE:-1.89971 MOD:2009/02/01

* 2D <STEARD< & SCETADCSCER><H Z DR E XA FAEIRHD> ST <JE R ER AT 1 BD<EE R TEX
ERIERERT: TURS B/ TYRA D

TURLE RYRNWE TYRS K &5 6 T@BLEH 10 * 0 "BURKRRE REKREB: TIURS K/
TYRA P KRPRBRERRRE: TURA K/ TY RS PXERERERRE : TURA K/ TYR
A FICEEXRBRAER: TYRA F-FYRA F-F1YRA F-16-2-0-0-"S LR RRE REREL TUR
A K/ TYRLFNXRE-HF D FICRHEBEN}BER NN 2 HFH}EABBE G EXBIXANEE
>CEMRE <R B> < SUHTIR><EH ¥ —><NE: ARTIFACT :head>

+ 2D <BGH: #8575/ 17 LM = LD <SCET <R SUHTPD<H DA BB SR TRIEHED R 1TRRIRM> GERA SR
BRI RE>KERIERRRE HEFT/ (T LML

TR (T BH R5H 6 YERFA 200 "A7T) AIY-ZTOMHEERY FAAAV RE- &
5L RERKREHEF/TWWKATTV  AIY-TOM BRI A VI RE-BE S LKRERRE:
EH/ T D OXXERIERRRE HEF/ 1T D LOCERE>DGIEF B FRBAE T EEIXEE~
S)KSRBEE><EWRA><Z J Bt ta><NE:ARTIFACT :midd|e>

+ 3D <BGH: EBEE/ TAO>ETH<R  XETRD <X F<HEXKREXLFABREHETHREBRE>GERSE
BB BXE REXERAELELREZTREL EF/ TAHLX A [E
$%] :=:4:3;9.999:KNOO1_Keitai_1-1-26-01 (4 Xi) :3 & &>

BFiE TAD BEE B 6 UEREHA 2% 00 "HX bt ATITV AIY-ZTOM FASVRE - &S
L REKRL EBE/TAD FHXIXATITV AIY-ZTOMFE ALV RKE - BEo LXRERREE
B/ TADNERIERRRE BE/TAWCEF> D EEF>AAEZE G EBAIDMEENE
FEVSEBRA><Z U Bih><NE:ARTIFACT :middle>

+ =1D CSM=FEARI<SM-AD<BECH: 7 7 >/ 5v 8 AR bR EXAE HDURE IEXXLRJL IO
£1:56-5><ID: (3XFK) ><RID: 112><IRFE R : 30><E B> <HITE T <A FEEMAE TR <ER LR KRR
T7 /5B AXAERRRE 77 /56 A>MBER-T NI T L—L-H-FHH T L—L-F-
Flho r EHRENX A, [EFE] 7/ ?:0:2;9.999:KN00T_Keitai_1-1-30-01 (R — X ):2 & &
>NE:ARTIFACT: Y RA FIEHEFE 77 o>

T7Y bk T7Y BE6EERHA 100 "HF7ITV AN FASVZRR—Y EL &8 KK
RE TT7U/5BA KATTYIAXFAL VI RR—Y ELXKEBRRERTL: 77 /56 AER
ERRREL: T 7 2/ 5 5 AXKREBEXROGERBN N 8 h FOERARLE BEIDEE AR
FEECEBRA}<S T BAuIA><EH F—><CEiEFO>NEARTIFACT :tai I>

EOS

3.14: KNB 22— S ADF — % 7 3 —=<  h

27




3.14 BRBAFESISEYHE =— X (BCCWJ)

ENLEREFATIC X > TER S vz 22— 2 [184] . BEfFD =2 — S 2 )3 B0
TESL 72 & FIERE R 2 LI STV A T2 DIZ T — R AWM 2 5 N & Mm% k%
LTCWD EWI)RJEE#R» DR I N a— /2 TH 5, BCCWJ (Balanced Corpus of
Contemporary Japanese) &l HEMEAEST S0, B, MEsE &
HEE HEE, AE. TV uk, Web fitH & W\ o 72 JAWEITH O S 5EE IR 2 f it iR
EL.EIDDLDTUE LY T TR o Ta—RAEEE L TWD, 1 (EE
AT %,
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WAE BT —LAHEOBHBEE

AT CHEE L= SREGIR TH DM, 2 e AT CTHEE ISR T E LT
5o TDI=, FHEEL LJ:O’C*ﬂ%ﬁiﬁ“@%%‘ﬁqéﬁwﬁxﬁbh“(b‘é & 7fr&a
— R ZZDWTIE, A3 —/ N RCkE U CREEHEREE RN 21T 21X 2 OfE R & L TES T
5D, ZITEHKT L—ARFEOHIIMEFEC OV TR T2 &35, Kil
LT AR ESNTOARWED a— 2N LRt TEE . X 7Rt Shi-a
—NANOES L FIEO ZHERH D,

4.1 HEa— 2O

RS, 7 L — 2 (subcategorization frame) & (%, @A ZECT 5 EiE. B
BB, BIEFR EOIFMART T —FBEOZ L2595, —KIIITRER & EEH Xt
WIFMEZ R0 D, TORERFITRER 7 L—2o LIFRE L TORERITRN,
JGEEIZBWT Y, 2O FER L7 L— A& Ea— 3206 HEVERS T 25813 4
IR I L > TR Z &bﬂfﬁé;% ITAARGE L BV EERPEMR I ND Z &I
RNz, B E R D DI ERERDPHEIC L o TURAEMEEDLOHETH 5,

4.1.1 Brent ®Fi:

T L 7 L — A0 HEVEROMIE ORI O H 0 & LT, Brent [11, 12] OH#F%E
MNZET BN D, Brent O FEIZBWTCIX, FTa—20Hnb@EEE2B L, RIZE
FEOHE L 72 52 ET, ZFLTLLTD 6 SO Fi&E 7 L— A E I N5,

. NP only

. tensed clause

. infinitive

. NP & clause

. NP & infinitive
. NP & NP

S O kWD

BRI ORRIT, T— " A bing & W) BEREEZFFORER L, Th LA Ui THE

29



RELR R IRVGRRRE L OXRT 2 RT 2 & THEET D, DX I L THET b -#E O
ML FRIEFIR to & fR < BIER O ERICIHNTOARWIRY [ BIFTH L5 Ll S 5.
WIZ, 2o (CIRESNZH0) 1Zx LT, P&l 7 L — A DR TN Th
D, ZIIUTIECE EORHEZFIN L TIT 9, #i121E 1T want to tell him that the idea
won’t fly.| (23T that the T E S HiIX, BF tell DI TH L LB X HILDH, Tk
R4 FTH D him IR 2D 2 E R ENTEN 5 TH 5D, £7-Thope to attend. |
DX, BEOLIZH HHFEIN [to V) DB TH-T25E. £ O'IIAERTIM I
DEIND,

7212, ZOSUEMZRFERDND (cue) & AW - FALEIREL 7 L— A D5 FITIERY %
< WHEBIRT T Ty MAZ /A AL L HREL TV D GRINADR /A ZDH))

. NPonly (arrive them)

. tensed clause (want he’ll attend)

. infinitive (greet to attend)

. NP & clause (yell him he’s a fool)

. NP & infinitive (hope him to attend)
. NP & NP (shout him the story)

S o1 bk W =

Brent (X, “HESAMICESS T4 NV F—HEATH T & T OMBEOEEEZ AT,
Z DOFEFIHEIC Manning [77] . Ersan & [29] . Lapata [69] . Briscoe & [13] .
Sarkar © [119] & W o 72MEHE - HED ATV 5,
BE J 129D cue DfEEE n & L, MIEREL 7 L—2 10 cue DfEEEZmE 35,
NS % L C P& L 7 L — Ascfi BRI S NIZBRICE R > TV D iR Zpe &
T 5 &, FAHEIE (L7 L—2Ascfi® cue BmlAILL BBl & & ElscfiD A /3 —
TRVWEIGEN n FIBNTZ & X2 0@ & FIRFIZEN D 2P (m+,n, p€) X ZH AR
ZHWTUTORTREE D,
n
P(m+,n,p®) = z
k=m
ZOMFEE T 4 NE—L LTHNWD ZET 95%LL EORENERIND L) ;s
MINTWVD,
pre DR FIZFEMIEE e LTV DM, Brisco © [13] XL TFORIT L » TERE
L7z [65],

n!

m! (n —m)! pr—=p)™ ™

. (1 |verbs inscfi|>|patternsforscfi|
p-=\1-

|verbs| |patterns|
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Brent O F{EIX T #EiRE(L 7 L — A ZFE T 2 BRICSOERN 72 FH#0> 0 (lexical cues)
WD, < O@FE L MIEiR b7 L—AZIXE O X 9 72 FH D ITFE LRV,
5] 21X TThey assist the police in the investigation.] (Z351F 5 assist D X 512, <
ONOENE L in TR E 8% T & LTS 28, EER 21X He built a house in the
woods.| DL DT, BEORKZIZHEILD in ThhE DHi1EZ% < OBA A FUEH 2> ALl
(b SHRUVMLER OHEITH 5,

Brent O FIED KMz kT 572 DIZ, B OWIFEEIIA Ty b Elgd a—"2 |
KHLTPOSHX U T LeFx o I ra21TH) e ahiies LEFEEZRRLTND,
Ushioda & [141] O FETIEPOS H X VEHD T+ — /LA N — hYy—F /L a—
RAZEFND, AT 5 T L7 L — AOFEIT 6 FJE T, Z1UE Brent ®H D
ERICTH D,

4.1.2 BFOBROZRELCAT DT e —F

—MRHI7RHE T L — A OREEIT FEEEOSCRICEN T IGERER A 5O FETHRA L
b DThHD, EENRESFESE LT, URICB -85 & Aot fEma, i
ICEFE X —ISEAT 50 FIERBZBND,

L., UFD25o0IZHNWTEZ 5,

(1) Bz % FEde
(2) Bz

BT [HETe) LW O EFENHAWVSLNATWDER, T SIEFEICOWTIEIFE
CTHEWRPERD, Tk THEIRRZHET) L) READEYTIT RN &b b
HErcE s, 2F0 b TFEe ) IZENENRIOK T L—LE LTESEINZRITHR
X b, LEFERE, BMICEEFHEZ T —ICHE T2 L0 ) FETIR. ZofEAEE
HETE 20,

ZD XD REFEAOEROZARMEDOBEIC K LT, &S [191] 1ZFEIE 0 K/ N E &
WO T —F R TS, Ziud Hindle [48] Sk - Tithbiz, 22—/ "2 %X
— A & LT ATEF A OERMEREE O FIEL, 26 [70] D7 L —L0—R{bLFIEITAE
ZIFTNWDD, T O DOFETHAFEZ —ERITONT MV TRBT 52 L A4Hifes LT
BO., BARBOXEHBIIEFHAOHIEIC L TEETH Y OB L Z N DDk H 7
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RENTERY, 22 CHRBIIRBK 7 L —LOHEBEREL LT, 20K 7 L—A%iHE
ALTEZ LI Lo THHIOTRE EORBREEMTE LN E WV IBENOBET L— LD
BYEZEZL TS, ANTXDOEY bbb “OOFEFZIYH L, b cd@mnik
Yohzy ) —F 2 EOK/NER (ZNHOFMEOEIO-ED /) — K) TEEHZT
B 7 L — L OBEMEER L, AEICE SO CTRIERE 7 L— L2 @I L, 0O/
T =Ll E o ThHNR=ENDIFHHEANTILOE v R BE RS, [FEEO TRt & 7%
DOFEFUZONTHMEYIRTZ LT, K7 L—L0EEEITY, K7 L —AFZiHMiiT
LHEDOFERETH D7 L — 2O AR Eutility(F)IZLLFTO X D ITER I N D,

utility(F) = Explict-Bits(F) — A(CL(F) + Gen(F))(bits)

utility(F)IZ, 7 L— A FICL > THN—ENDE2TOHEHZ F 2T I2HRE

\Za—F 4 7 LIS A O #REExplict-Bits(F) & . F Z W CEM L= B/ o vy
TEHEA(CL(F) + Gen(F))DE#F L. T 72bb F OWFRIENRE) 27T, Z DERIL,
FHEPUAT 2R ROHA L 1ZZ2OFEFEHE/NOEI THRBTL2HATHD L5 4
v A LDOFEO—BREIZES N TN D,

—IRANC S L LGOI A ZUUE L7720 T 7 L — AFEE L1372 53, Al
EATDPDOIEEWE ST TAZ Y T T HRERD D, MBERIZONWTY Y — T A%
AWTERZEOIL LSV ERET DL EICE>THBIO Y T AX V) 75475 Fik
. AEORIEOZERMEICRE LEN TRV, BT THETe) &V ) BRI OV T,
LR D 2 o045 oL RFINBE SN LT 5,

(1) BN 2 FiLe
(2) BT E R

(i 2 fEte ] DNWERRI RS A BT 2 olcx L, TRBRAZRTe) (208 - R
RLDOTHD, ThbbInboo [FEte) XRRIBWRTHD EMRTLONZYTH
L, PERO T T ALY 7 FETIIETR (EEBD) BE—Th D72OIZF— 0K
TL—LELTw—VENTLE) WEERS S,

ZOXH MBI L HE L ERMOKREREZME LTHRA D EHEOHEMNTE—
BIRETE LT 2EARD S [166] , WROIZZOBIBIZESE, Aa— A0
OIS T L — LB AT 5 FIEER R L C0D, Ea— 206 HE 4G & oIk
PEEL, TNEHE LEOKBRER LICY—Y L TR Y L— L2 0EME1ERT 5,
15 O AT AGARIC D A AITSREE 2 B U SR S BRI & 8 2 7o fetfili) £ &2 ~—
L2 LI Lo TREBRE 7 L —L%155,
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FREOWIEO FiET, Aa— 3212 LT KNP & H W7 SURIT 217> TV D 285,
ZOBRZE L 72 5 DT OFRY Th D, TOTONWREBIFt 22—V AT 1 v 7 X%
AW TR RO T N SHEEEOE WL OO LA LA 7y e LTHWTWS,
ZDTZHOLLTFD X 5 R FFEHRIT T 2 AP ZIEETE TV,

- FRENEA)
(1) a. HTEW
b. RbFEAT
- BB B A
(2) a. HWH
b. BLATEAR
- ZHFFEHEC
B) ZOHZTUYURL
- S DER
(4) FmzEpE Ty
- #Z1b
(6) a. SR FHEEDOIFFEHED
b. FEE W AHHESL D & A 1G5
6) a. ZOEOTLIUN I
b. ZOHEFIZ VNN

WO, a—AN6ZNOOMBIZEE L, ThEABICEEER LK Y L—2A
EHWCTHITT 52 L TR L—AZ LR T 5 FliEE#RR LTS [57, 168, 170] .
ZOE DT LU TERINIE T L— AR, BRI SIS S TwWa[169]
B, WROIEFRTFEIC LD VAT A @mtEieit B 7 ) v N ECTEITL, 5 EBHAGE
LHEMHT L, 59 9 TRAENSLRAK T L — AR L-FEICOWTHLHE LTS
[171] .

413 EBEZEZEB LK L —LDESE

AARFEICB W TIREIEO ZAIT TR O BERICK X 28 (b & 5 2 720, Lo LEEEHR
ICHERZRFEIEE WS L OBV | 85O L > CREIEZ(LO Y —vn e i biE, £
MITEFA OB RS A ML T 5 L TR SERICR D EEZOND, KITH [204]
X2 X S RHERNCIER S E | FEIEEZEEB LK 7 L — A OBEFIEEZIR LTV D, §F
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8% 275 7 CHRBLUIKEB Ry NT—VFTFNAEHND, 2y FT—27I2BWTIT
IMCEABRESNDH, Tl bi-gram (IC X > TH 2 6N 5, LI ERZENE]
DY THND, FERFEMEE LT, FHEEAH B ARGERARTGEE IPAL TRHAIhTW
% 18 M OFEZ AN TN D, a— X2 d, AARKREHHO CD-ROM hiz i LT
W5,

4.1.4 BIEITNITY XA

20 Z T BMRICAE 2B D B CHA— L OFEEI, IR C4.5 LB\ n 7o
2 7 (generic programming : GP) Z A& 7-MFE0x3H D [198] . J@insE ik
. T —F OEENLZOT —F %7 7 AT HRERZFH T 5 FIETED,
AT — 22 ) A ARG EN TV DL HELCBMHEENER DAL SIS TE R0 E
WO REEFFD, GPIXENEZMTT HbDE LTHASINTND,

4.2 F A& a—R2Anb0ES

# 5 [212] X, EDR 7 %%ﬁ#ﬁ’aiM6ﬁ$ﬂ/.Akmi&aﬁMN*%ﬁ%L
FHUHE S CTHFZER ZEICHET L FEZIR T LTS, SN 8GO 7T 2
)mlmR@%mﬁi®%7v LIRS DEFEEER O FEIC — 8T 5, EDR @2—%
ANSEA L4 & B o LERR & EDR EFHLREICE TN T L—2o L DM
LUEZFRE L, HEEEN R KO 7 L— OB E 2 0O R L35, B, 47
CENFAOILERRIZI EDRE 7 L— A LRI UHEEZ LTV D, T72bbh, RO DK
7L —LHOHEEETH D,

7 L— ARMIOMEBEIL, 2wy NEOEBEOME LTERSNLD, [12] & T~
D E D IZEHEDOENBE THIUTR R L85 ThHh > THHEBEZ 0 &7 25013 T
X720, T 2 CIRHEMICBIE S B UTERIEIX 01270 D, T2 6, R UBIGEI & Ff
DG ORELLE OFID, b 7 L — A OBLLE TH 5, 44 50H OB sim (N, N; )i %
EDR #ESAREFHEHELFIH LT, LT XS ITERIND,

, 1 CS;ix CS;ix
Slm(Ni,Nj) =z X Dmax;jj, X (a Sil,i +p S}: >

O0<a<1 p=1-a)
Skl IN; D EAIREED 5 B &R EORSE BLLT Db DD % | €S lIN; & N; D
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il ENVBEED O b IREDBKLLTO b DD Z . Dmax;j lLCS;j D 5> HDHRRDIES
EENENERT,

4.3 FRa—2ANnLOEE

FHA S [162] 1L, ZFEASR T — 2RO WFEOREKE 7 L — LB EST D FIE
ERER LTS, TAUIHEERIBRIEZ w2 7212, 555 O FIRRE 4 4 ST
LT, ZOfR%E “SEMTHET L0 7T 7 e —F TSN TN D, fESURIT S
C SRR, KBS L XN A T — A E CREBLS LD, EBRIZBW T, 16
DENFAKR U THRBMERE 2D, KK T L — L OBGZIT > T D,

=77, BEOZEMEORBEICOWTIL, VAT ANLREESNLIERICEZETS L)
ECTAMBNIET 2 0ERH Y | 52427 BEVESLEE CTIIRv, E7o, sk i SR
OFNPFEH DK 4 TRERBIZED H LU TER S /oo — A ¥ 7 & Tl &
WE KITRZ =R TH D Z ENbF I Ea— AR Ao &OMBEIXE L T
Do

4.4 BEFEOKT L—AEEEND OELE

MO 7 L— A D ROE -0 7 L — LB ERT A VS 7T r—F biTbh
TWnW5,

Mu 7B =7 b [200] CHEINT-H T L— AFEEEZ HWC A8 o BRI
& T OV EEE LT D RERS LOERBEIEROE Y M bAFOBEKRERE
Tk 7 L— LB T D FENRERIN TS [201] , ZHidox EEEFEADK T L
—MEHAE A SCE R [ AR SRR TRERK) TTREK) (A EkE
W PO DT —AEEICER L, AUk LT TET A mhEa ) [ 28 BhEas SO
(2R B G ) TRk ) TR ) LW\ ) F— 2 S TR o L4 A L,
vy T U T EEDL LI Ko TANENTZT — Z I L CA T EWIEHR 2 59
HENIBDOTHD, I TEIHT L—A L, KEKEIEBIIINZ AT OEWE
WMEGLLOTHD, 1272, ZOFEIL O EANFICLAEXICA-TEY,
IZ~y Fr T Lo GBIl OV TIIAFERIERZ E 0K 7 L— A0 0 % T8
TATORITIUT R BV, FEERIZI W TIIREEE 975 FEICX LTI 7 L— A DA —F
W18T NF—/ELTEY ., FEITOMITICA N6 T FHEET L LB BN,

fEA® [179] (X, EDR A AGEREEZCIC LIC@EE 7 L — A0 b P AEE O 7 L
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— L EGET L FEER R LTS,



FHEE REBNS

5.1 TH&ERMLORERET IV

A= NAPOIET —Z T8I HEROROIELBH L2 L ZI2, Thaekkr L—
DO YLIERE DOILEITH LY T D 5RVMEKAFRIR L L DX D D0, & 5 WITMILFERITHY
TOEEMBREPMERILR LIcL L B2 200V RS 5, Bl2IT,

(1) FHRARTY 2 — 2 i,

EWVILNZHONTER D, AE THTe) OEFR L LTI, VO T+, KO A
El. THEO [Pa—R] BNEZLNDHN., ZE OB OIKRIFERICIX

1.0, 7. TO3ONKERMRICH D
2. W& T WMEIFBRIZE D

3. W& T MMKAFRIRIZH D

4.7 L T MMEFBRICH D

5. WTIHMNLTH Y | KFRERIZITZRW

DB INH—VINEZBND,

Flo, BRRICESE T L— 22 BHET 256, 22— A BISEROL 5 % Bl
L7z ZI0, ZNEBMEREO EO LV oE& s 7 A0 AR E LTE B X 500
EWHERS L, Doz T, AF Rty LTS [k TAR) T
2— A [ZOWT, ZTNEWUET L7 T AE=ETNTN AR 5T T8k &5 5,
o, TARY TEE o 7 52 & LT T8 kKl %&x 5, 25&27-4
A AR A& AR LI5S TA#HB LY L—20rgEEE LT, UTo 4 BERE 2
bivs,

1T Tk, T T2 —R&]

2. TREIE TEM ), TR TV =2—R ]

3. L T THRIT TR

4. T TEM ). TRIE TR

FEHE DI, IO ORBEICK L, B E HEOBOKERZEOILET — & )5 B
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O T EIR L OMERET N A2 78T 5 FIEEER L TW5D, 4 P b7 L — A0
FEIC L AREAEE AW EM 703U X ACHESL Tk [142, 143, 163] &L 2
WHFEE, kKT br E—EICES < FE [164] 2R LTS, BEDOHEIC
BOWTIT 4 HEOR ML ETT 2 M DIKFERAREZZRE L 2N TS 7 L—LFET V],
ETORMFLTNDERET D [1 7L—LFT V], ETORIMNLTH D LK
ET D TMSAEET V], 2= SANBEOKFBER A E T U7 R5 R A2 Kk L

c [MNL7 L—AET V] D4DOThD, TILHDOET AL, FiRE LT ML
T —AETTI)V] DEbEOVEBEEZNO TS, N7 L—AFT V] 1L, /NT A—
HNZ F o TS FALEIRE 7 L— DO OMNI O E L EZ FHEE T E 528, Z OMNr
PESEED G LW BB WEERIZR D Z ERdlE STV 5,

Al O P HEl L OMERET L & LT Bayesian Network # 2 FiELIRE I
TW5 [174] . M, 2N L TR EL4FAIOMAEERNNEY HDHET5H
&L FoEhE LT D AREAR S DK — 3N B DAY, EBRICBI SN D D
XZENLD D BOIEFITDETH D, DF 0 EBEITIZR—FEOIZIE Liz< v,
DOFEFA L AT D 7 7 ZNAIMEAFBR N 5 5, 45D 7 T AR LITKABR A H D, &0
ST REA RN S D, BEHLOTFE [174] Tk, 2 b0 3 >oHilK 2 FAL#RE L
TL— L OAEEKRE LTRIL, TROIHIET DMRET VAT L TV D,

52 WEVU AR bK

J—= R EIHWR R 526N TV D "R ZRERE VS, Zh% if-then B
DYAFELTRIALEbDZPREY XA ML) [117] . AT ToXTEAL S
o,

Ti:Ei 4 di

ZZCHAE, D ESDGHLE 2T & X2, DEAREGICHET L E VD
HIEET D EEET [216]

HA oA OEEIAF 272 b0 L3252 ENREY A MBI HEERMET
HD, TIUTEERAHETEICE > TEH S ND, FHIOEB DL 2124 U HHE
DR E LT RHEEIC L D FE [210] 0 HIE ORI & 72 2 FEMLUC K > THHAITE
AT ZENE L TOBERIBM ZIRET D &V oo Tk [216] BEEESN TV D,

HARSTEE BT ARED L 137 ZAGEORMELE LTIRALND Z D, T
7y MilEE [162] | HEEODLMHEE [199] | BAFHOEMIEOWE [215] |
RS MM [216) | AUV AR [122] | BEAE RS [225] | SCEIORY =
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TN 22 &L BRx e BREICIRE Y A M ARG L EEARE S LTS

o [221] 1 E, REY A R EIGH Ll REEREIE AT 21T > T\ b, NAIST 7% &
Fa—2&&G L L, BREEOEARTE, RV ZTZA 7 kL~ *A%ﬁ%a% RED .
FEEOBMEZRE L, SVM IS & 2 LTS Lo EsR 2Bk T 5, SVM IZ &
STHEBHEOELZFE L, FEINTZEHADIAIZRE Y A N OEILE LS fm“é )
FATEU T < HiRE @%ﬂ%ﬁﬁﬁ@ﬁ%&kiﬁo’clﬂé

5.3 Markov Logic

H ARGERFEERE ST IC I W TR, SE S [221] ORFFED K 512 SVN @ XL 95 70y fids
ZANTHKZ & ZE4 L CRIEZIT O FIEN IR SN TE T,
L2L, RICREEICE T 2HOMIIMKERREH D B2 6N D,

1) A4 F Ny~ T~vEBERT-,
©Q) FA A NTBWNDT NV~ USRENLE DT,

(DOLZBNT BT OB ETHRNILZT A AN D L IEB 2 LRV,
¥ Z L ADISE LT JEER A VD LTI, ZCODJ:5fﬁﬁokﬂﬁﬂtﬁ%ﬁ5_IAb'fiz’ﬁébéo
(2) IZBWTX [T F ) BNEE LTCHEES L, B8 EbHz) oBX v~ -~
7 T“@&)ofik'ﬂ‘ék\ (442 11 9*00)1‘: ﬂbé DEWT BTz Ok
(272D 2 NG, DFE D STNIZH HMORFE & OBRNEIED FTH» 0 Ik b 2 &
WD T TN L= s E WD FIET :t_@otofoeﬁkﬁf%%%)iﬁﬂ%éﬂéz

ENnEELW [173]

Markov Logic i% Richardson (Z L > TERE I 7= FE O FETH D [115],
Markov Logic I%, 52 b7 EEO—BdFERER L 22 X< LT L5 R T
HERRZAT O FEFIETH D, ST RICEHARRES N TWLIHEIE, McT 20T
EOMHADOELOBRIMDBREL 2D LI FETHFIEL 73?5 9%5% I35 A
J— Rz~ v B> 7 L7 Markov Network # k3 5 Z & CHEEITH, FPEEE
LR AEAT (semantic parsing) (23 A U723 [99] 785 EMNLP-2009 @ best paper
awards [ZB(IN D570 8, ITHFER SN TWDLFRIETH D,

BWRKE 50 2 X7 2 ikGERE (predicate identification) . 7 L — A DWEBEME
(frame disambiguation). M[AE (argument identification), H43#H (argument

classification) OEEHX A7 ThH 5 & # 2. Markov Logic % %Fﬁ L?Z%kfliﬁ':{ﬂﬁléb %)
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[83] . F7= Meza-Ruiz HILFEEED FiEE, B ¥ v=75E, HEGE, 5= 355, JGE,
RAYEE, HARGE, A VEBOAEREOBWEEIM 5IZEHA LD [84], 7k,
AAGEDOMIIZ BN T, m#7 ® 2 b a—32 [167] ZHnTna,

F)S [173] 1%, NAIST 7% A b a— "R % A 7 v k& LT, MarkovLogic {Z &
2 IR GRS RT O T NV AR LT 5, iR EEHEERATIC 1T D R ETH
L WEEFE, WEEEFREWMEMRE, HEE, BEWEE 50 4 2095 b REERE &k
FERERBBHMERIE 2 PR 2 2B R E LTV D, WEERIEIC OV TIE, NAIST 7% &
ha—R207 ) 7= a9, NAIST 7% A b 32— SR IR 7 L— L& fil- 7
W2, IREEFE R 2 BURIICAT O 2 E N TE R,

5.4 RV ZITHEEDNDDHELH

IRFETEASERAAT IR 0 Z T E D O O EL OB TH D L2 LN TE D,
5 [220] 1F HEELEHLT LT Y XLADDE D TH HSVMSTUCt [140] % R EETEAE SR
WS Lepl z3E LT b,

XY #ZNZENH S REMHOH HEEDES LT 5, 2D L & AN Ex € X
SHNEE~DEG EE 2 IR EMT —2 & LTUTO X Y imEo AN S)~<T

L yh), .., ™ y™) EX XY
NEZ N5, ASHEE L I EOHLESbEICK L, FRE LWERB O
HEDHETHSTEIGEICKREIREEZRDLEE h: X XY >R 252, 52 bz dl#H
T — 22N/ h 3 ROAHZEZFEOEMET S, ANFEEBIOH A
REEIT_7 bk s b, B h 1IZAEER Y bL x & HIfEERZ Ly O#LIZ
KL T—2oDFERMEA KT EAT Mlw EONFEE LT
h(x,y; w) = (w,¥(x,y))

DEICERLIEET, A ML w OFEE~—V U KILDOE ZITHASNWTEHE
95,
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LAHT E hL— LLAT = AL—
] \e— “fc, AR, 0"
1 1 0 EE8H:0
X' =|1|—fcz0 =| 1| #8:]
y Fi& 2
] Jo— “bchL—1=" 2) =3

X 5.1 $20 Z i EEN D OEH L XY N ubof] [220]

FEERIZEE L TlE, NAIST FF R b a— "2 5 T U F LA L3I &7 2k
HENZEN 500 4TI NVvaeA Ty R LTWD, X"—RAT AL LT, HOBGE -
FREMEA TN T 515 0 Z T BIRZENE N OMAE DRI L, JIfT — & 128l 1E
fRO CROBEORmVEZ N N ET2ET VEHEL TS,

FERICE L CiE. NAIST 5% & h a— 8205 T & LA LE-FIEEH &5 2 b
Hznzi 500 4> 7T nreA 7y hELTND, "—=RAF7 A& LT, HOWBGE -
FREMEA TN T 215 0 Z T B EN TN OMAE DRI L, JIfT — X 287 1E
fROK CROBEDORVEZ NN ET2ETVEHEL TN,

HORIENEHELWNE SND T E =M L TERZITO TR, X—A T 1 Lk
0 L C 2%FEE DR LN RSzt s LTV,

7% 5.1 O O FEERAE R [220]

AT — 5 FANF—H

7 1% =¥ 7 ¥ =#&
N—2 T A Pk 96.36 98.51 45.12 | 46.62
RRFE 99.51 99.48 46.15 47.97
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H6E REKMNE (BREREINE)

6.1 NL—N_R—Z2DFE

AT TFENEA I N D LN, FETIER Lo b— L 2 X — AT EWIE & fRtr 3
D PFENEICHEEN TV, 2O X A7 (L semantic interpretation & FEIILTEY |
NPT Lo THEBMICHT ST U M7y P2 BEREBUSHESEL 2 LItk -

TR 2 FZHL L T\ =, Woods & [146] X LUNAR & W95 v AT AEERL LT,
ZDVAT MIBWTIEREI OFLAR % procedural semantics &9 FEiETH - T
Wiz, ZHUTUTO X SIC, AN ZFEBIC I > TRET LD TH S,

(1) AA-57 is nonstop from Boston to Chicago.
(a) equal(numstops(AA-57, boston, chicago), 0)

BH%(a) 13230 (1) 2 procedural semantics TR FEH L-boTHDH, Z 2 Tlk
numstops 2 HTZERE, M, HEOHO 3 &2 518 & v Z kR 2k 3B% s L CTh
ZHNTEY, ZOBEOEEZ equal BIIZ L - TO ERLTHDZ L E2EBTHZ &
THOEKRZEHLTND

Hirst [49] (%, procedural semantics (ZIZ A SIS0 B BEHRRBLA~O X SHAIN T KR
IR ONBRLTHDHZ L7 EOMBERNH D Z L 2 EH L. Montague semantics %
N—2{Z L7z ABSITY &9 VAT A &EVER L TV D,

Finin [33] 1%, #A&4 5] (nominal compound) DOERFLIRZIT> TW5D, BHAEL
2B 2 EWMIR & 1, AL T NS 245 O OERIEN Y 24+ 252 LT
HY . Bl xIE Taircraft engine| &9 EEAFTNTKT L TIE Ipart_of ] &\ 9 EHEAYER
23V % meeting room] (21 [llocation] %, [salt water| (21 ldissolvedin] & \»
O ERINEEN Y & ¥ 719 %, Finin(1980) 6 1%, & 6.1 I 7 & 5 EHEATHOR
AR L — L2 EE L, ZHCESWTHAAFOREKILRE T 52 L2 RBE LT,

Sondheimer & [123] 1%, KL-ONE [10, 120] & FEiEn 5 ik =55 (knowledge
representation language) # MW\ T, EWFLRZ T 5 HELREL TS,

Charniak & [16] 1. #H LW iRBEIROSAAZIRE L TV D, ZIUTEREKSL L GEH

p=tll
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ROMICHFIET DX v v 7%, TNOICK LR UinBE R Him Rl 2 AWs 2 & T
952 EZ2HBLTNS, 72, 4 OB N —NVOHRTERR EORE~ 72815
IR TE 5720, BEWMROMRRER AR TE L FEL TS, ZOMEARIC
HESWTHEGR T AT LA ThH D Wimp2 Z1EK L T\ 5,

Pustejovsky & [111] 1. Lexical Conceptual Paradigm(LCP) &\ 9 FtiEZ 4L L
TW5,

Moore [88] IZ., unification-based 72 EWRLR AL L TS, 2N EHWD Z & T,
T AR AW R Tk L el U CRR kst cEx s LTV s, LA L
B ST LA A CERATE 3 BEWE RO T XRTEEET HITITE > TV,

Bos [7] 1%, #EkDEWRGRIZHAW SN TE 72—l iEiRE 2> > T, Discourse
Representation Theory (DRT) [56] %>, HEFaHANIZIX
Grammar (CCG) Zfli> Z L #E LT,

Combinatory Categorial

7% 6.1: Finin BNEFRT 2 EEL 5 OB WAL —L [33]

RoleValue + Concept engine repair (a to-repair with object = (an engine))
January flight (a to-fly with time = (a January))

F4 flight (a to-fly with vehicle = (an F4))

engine housing (a housing with superpart = (an engine))

iron wheel (a wheel with raw-material= (a iron))

Concept + RoleValue drinking water (a water which is (an object of (a to-drink)))
washing machine (a machine which is (an instrument of (a
to-wash)))

maintenance crew (a crew which is (an agent of (a

to-maintain)))

Concept + RoleNominal | cat food (an object of (a to-eat with agent = (a cat)))
oil pump (an instrument of (a to-pump with object = (an oil)))

dog house (a location of (a to-dwell with agent = (a dog)))

RoleNominal + Concept
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") completion-time

6.1: KL-ONE (Z £ % [Send him the message that arrived yesterday.] DFH [123]

TEEERE) A S 1 (Head-Driven Phrase Structure Grammar : HPSG) [98] @ X
) 72—k 314 (unification-based grammars) OEEEZ T2 DO LBND 0, ZiL
DIFAF THE L7 SUEIKAF T D720 MU > TLE 9, E7ML T
NL—T BN,

T—HABRENO TR, TS — N ER—R L LT EWREAT 21T O, EHE7 BV
% A U EWDVRERE AT 21T 9, #1212, Air Traveler Information System (ATIS) %,
[Atlanta| O X 9 Z2BFENT 7 L — FOH O Destination O A1 v k& 5 fEsR
ZRE L [87] .
Riloff & [116] X FFED FA AL iz W T ARy ME D 5 ¥ — 2 OFEFEZ R
TOFEL, K7 L—2OBEEEICIE L, LLINALOFES, BEIEKI N
TARGRNET) 72 6 D TH L0 E N E T DT DI ANFRLE LD,

Blaheta and Charniak (2000){%. Penn Treebank (Z%& F 415 Manner <° Temporal
EWVWS e B T HRFETDHVAT LEER L [Bl, 2o Z 705 HEDn< D)
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FrameNet O EZM&EE| L —E9 5, LA L Treebank O % 711 < OBFEIZDOWTED
TRCOEEZE A TS DT TR,

ARG [222] 1%, CANAL L MENOBER =2 —F 1y hT—2 %%%L e
NE AW THRGESLE T LT R 2 WS LD, ANEIX4FEEOERER (E5E. 8
Fil. HAYRE. with RTEFA) (Zxs Lz 4 DDA vy NTHERIND, EHJ2=>
Ml ERpENAH DO 2=y MZIX 4 DOWEERK (agent, patient, modifier,
instrument) IZxfIcT 54 OO Ay MRRITHNATWD, AJIUTHFERIZ K
VIR A DODRP ST 1 DDORT ML TREIIL, Xy MU —ZIZ AT &, @iz <
BHENZTNETNEE 2=y FDOIBD 1 D& KIE D, BEENE K SETHBHD
o=y M OWEKD, ZORHFEORER &85,

FRRICBWTIE, FHEMCAER ST, 45 24 35, B 455005705 BRI R
Z o9 (RIER D5 ARE7R L) ThHHIELEZ D TRVWEMSCOAEE 57701 3
HAa—"ZLLTHWD, ThEnzP2B8MT—2 LT XA M7 —ZIicaElL T s,
FEMRATAE R ClX, 8T — 210k L CITEZE 99.75%, 7 A b7 —Z 124 L T
96.31% & W O FER L 7> TS, CANAL OB G EAE & 72 > TU 5 Forming Global
Representations with Extended Backpropagation (FGREP) % & i3k DiazEmi ik
ELDOHBRBAT> TS, Tla=y MEREICLIEmEZEDOR Yy bV —7 TEEEAT
S T2 tE DRIERTILEE T A R Tl 87 — 2% U CIXRTE D IEE#E 99.94%, %E N
99.87%. 7 A F7 —ZITxt L CTILRTED 95.81%, H%HEMN 64.80% L I FER L7 o T
W5,

6.2 EBEWZENSE (SRL: semantic role labeling)

FrameNet %> PropBank & o 72 BRIGHO Z 71723 ST RFE R 20— X208
sl Licky, %b \ﬂ?EF?@ﬁ%%fE’Jfi?ﬁ‘%@%ﬁﬁﬁ??ﬁﬂ%% LFFD Kootz
Gildea [40] &%, 35 (2K D UREREARAT OO 2 R 7 % BRAE BT - (semantic
role labeling : SRL) & FQ:U\ Wiy EH 2 Wi FiEEZRR LT, 26 OFER
Conference on Computational Natural Language Learning (CoNLL) 3@zl 4
27 [15] IZ& o THEY EiF B (2004-2005, 2008-2009) . LAEEE &~ 7 fifthir 5034
Fsh g [92],

6.2.1 IA[FE & HEFE
FEAED SRL v AT AT, HiEBENN—Y —IC Lo THITENT-HERTH AT AL
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ATy hELTHERT S, $HiE X—P—IZ Collins & [25] 12X 5 D= Charniak
[17] 2L Db ONRELIFEHEN TS,

HIXFEOH /R D & LTEND, ZHIEIAN ENTMTARICEEN L2TD /) — K (T
mpbba]) NEOGMERVED ZLEBERT D, BREENGOZ 2713, Zhbo
BN OIRFEOHARFET DX A7 & FE SN HICK L TIE LWERER & 59
LEATD2OIIRKRELPEIND, —KNITZNDHDOX A7 X, ZNENHFE

(argument identification). /78 (arugument classification) & FEIZILS,

ANISIZEHEENDmEDFEIZL, -, mDTNAAHFEITH, ZOLE, FEMIZIND
DFEOMAET L LTREIND, ZNLOHDFEORETOMEENE T UL ~DHE LT
BRI EN D, L2 TORERKEIOREG LT 5, NONEXHTRWI L 2RT T UL,
ARGEHTHDH Z L aRT T35, HEABIIUTO L IZE{bEn s,

2V2m  INONE, ARG}
BT T X o ik s,

212-m 5 [ \{NONE}

6.2.2 £V (pruning)

ETO/— FPEOERF L 725 2 L2 A T, SUTE TN DHIREEIC L - TE DM
HHIZ/R D ISR D72 O LR OBFEDOBIZ TR Z T 52 & b, 2hb
OEBIZED BREMITWRE 720 LENREEI /2D, M T, IEEAEDBEMNA
BITHDIDIZEFAGIOENT R T AL 72D RFEENG &SR END DI
B DA ITHERE L 72\,

ZORMBEIZHIET 272012, Xue 5 [150] (Zv v TNk a—U AT 4 v 72k »
T Z Y (pruning) 925 FEEZRE LT,

ZOFEX, HDHIBFEICK L TEOEMPFAET HHPHIL and <° or & W\ o 7o BEfia 2
B2 IR WEFANICIRE SN D E VW BIBICHESW T\ S, A E LT, @ik Lo
BRI G & 72 DIRGEICRA B e fdbot, A U ZDRTEEO W ) — R E2EOGEA O
UANMIMZ D, ZOWIRERA 2 ZEfFITARE —BT OB RN OMEVIEL, RA
AW— K )= RIZELTEOUHEEK T 52 L CTEIIND,

TAUD DABRT X o TERBZERIN D b D Z LI KV B OBh=ER M L35, 72,
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APIBXDAEND Z LT K- TIERIEAGIDNRT 2 AP NI FE O A 2PN
b B9 %, SRR TODHEICIIRKERES R DD, ZOHLAICTEBNTHE
AR EIT G- OREE D M) 45 Z LS EE ST\ 5,

S
~C S
S | \
/ \ | |
7 VP
NP V NP
VP VBD E % i
Strikes VED Premier
and ‘ Ryzhkov ‘
mismanagement  were VBD warned

‘ of tough measures
cited

6.2: Xue HIZ X DHM Y OFl, HORZFFIT and 28z 72\ [150]

Punyakanok & [110] 1. #EiEMHTORE S (full syntactic parsing information) %
SRL OB ONIECTHLHENY DT AT ZHFEELZLERLTVD,
Punyakanok &%, HH[FE, Tk, BXI D OZNENO T B8 AZBNTHEIREZ S
¢p full parsing OIF#AE HWHGAE & fhddl, v > 7, Hiff# % 5 shallow parsing
DOfFHREHND5E & OPEREZ B LTz, £OfER, HEE & RN B W T, full
parsing DEHZE A 7-54 b shallow parsing DEHRAZ H W54 6 SI1E EMEREICE
DRI o T=DIZxt L, B0 2B\ Tli full parsing O # % AW 72858 OMEEE
I%. shallow parsing DfF#H & AW HAITH_XTFIET4 R A > MRERN-TZ &
WELTNWD,
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6.2.3 Joint Model
ITFTOXEEZZEZ D,

(1) Final-hour trading accelerated to 108.1 million shares yesterday.

(DD XLEIZBT, MEhET] accelerated DI ) DIA T B 5 4 7] Final-hour trading
X, BhRILL FOEAE[E L2 UL AGENT OEWARE %592 onm@u)ic o
no, UL, %fid HHETHS [to108.1 million shares] & [yesterday) 1%, il
Z# TARGET. ARGM-TMP O EWEEI 25 SN DICHIELL, £9ThD LT 5D
&A@ F accelerated 2343 & 35 THEME O B WA E| % 52 1 2 T SCHIZAFE L7z
- L/ b, ZRic. Final'hour trading 13 AGENT <ClE72 < THEME o A%
T HIE O NHEYITH D LS b,

2O XD IZHDOIZITEWER FIRWMKFERRDAH Y TN EBZETH I L& »T
HHREE 5 ORBELZ RO L 2 ENTE D, ZOHDMOKFREREFGET L TK
BHL7=boik, —f%iZ joint model & FEEIL S [136],

joint model X, SRL OMFIEOHHNLEAI TV, L LIinubix, #I#io
Guildea(2002) & DIF LR FZ K& SR o7z, FHUEE 4 N-gram O~ /L2 7
#1 (Markov assumption) (Z& EF - Tuiz,

Punyakanok & [108] (X, SXTEENH-TREHIKEZEANTH 2 LT, REHHEST
Z SRL IZEA L7, ZiUIflziX, 5/ — KiZ non'NONE &5 T UL af) 5
NegGaE, €O+ 7 — RiZiX non'NONE Z {15 L TER b2 0 En) b D TH D,
BAREYIZIE, Punyakanok 5%, % 6.2 |\Z~7 10 Ol AFIH L7,
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# 6.2: Punyakanok(2004) & O #il#9514 [108]

1 Arguments cannot cover the predicate except those that contain only the

verb or the verb and the following word.

2 Arguments cannot overlapwith the clauses (they can be embedded in one
another).
3 If a predicate is outside a clause, its arguments cannot be embedded in

that clause.

No overlapping or embedding phrases.

No duplicate argument classes for A0-A5,V.

Exactly one V argument per sentence.
If there is C-V, then there has to be a V-A1-CV pattern.
If there is a R-XXX argument, then there has to be a XXX argument.

O© [0 |3 ||+

If there is a C-XXX argument, then there has to be a XXX argument; in
addition, the C-XXX argument must occur after XXX.

10 | Given the predicate, some argument classes are illegal (e.g.

predicate ’stalk’ can take only AO or Al).

IO OHRIGEMET, FNERERNSEGE LTERET 2 2 LN TE 5, Hl 21,
5 HEDHIFNZHONWTIL, UTFTDOEIITERT L2 ENTED (S 1THOEARZ. ¢ I
BWRKEI D7 T A ENETNET),

M
Z[si =c]<1
i=1

L

(where [x]is 1if x is true and O otherwise.)

RIS 2 SRR GRIEE L TERET 5 2 LIk » T, BEFVUEEIEE (integer
linear programming : ILP) Z W CIEAFBIRAFHE T 5 Z L N A[REIC 72 5,
Punyakanok(2004b) & O #2512 LALE, Z @ joint model & L 72 h» 72356 & f# ]
L7eHa & T, R 63 ITRTRROERNETI,
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# 6.3 joint model D H DA MEIZ L 2 EEFER O ZER [108]

Precision | Recall F1
Without Inference 86.95% 87.24% 87.10
With Inference 88.03% 88.23% 88.13

Toutanova & [136] (%, ®#HIEET /L (log linear model) Z#F|H L. KHEEHELT
DETNMALZEITH Z LT, SRL OFEZ A ESHET,

% 6.4: Toutanova b @ FEErfE R [136]

Model Features | CORE COARSE ARGM | ALL

F1 A cc. F1 Acc. F1 Acc.
LOCAL 5,201K 90.5 81.4 90.6 76.2 88.4 72.3
JOINT LOCAL | 2,193K 90.9 82.6 91.1 78.3 88.9 74.3
LABEL SEQ 2,357K 92.9 86.1 92.6 81.4 90.4 77.0
ALL JOINT 2,811K 94.0 87.6 93.4 82.7 91.2 78.3

Sun & [126] X GO ¥ A 7|2 BEMAAEI D FFO 75 Bf% (thematic hierarchy)
ZRIAL-BE8THOEZ FEEAN LT,
Fillmore D& SCIEDHALAITIE [3CHIZ Agent NHIVXZFNNEFEE 72D . Agent 1
72 GE T Instrument 23 EFE & 72 Y . Instrument & 720 8551 Object (Patient &
WM Theme) BEFEE D] LWIHIBENH D, THUTHORISITNARFBILR Z R H
FTIENTEDZLNHIZLTHD, ZOBEEZERTHLEUTOLIICRD,

Agent > Instrument > Patient/Theme
ZOWRTHESS L, BIZIFHE ap DT 7N ap LY bEWIEE. a; 75 Patient

T a; 2% Agent 72L&\ O (T 5 IREWE LT TE 2, RERHIE, Agent 13K b 0
n—/LTHY ., ZOMNGIXZEOHIFINK L TWENSTH D,
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# 6.5: Sun H2VE A L7- “IHEBHR [126]

1 a; > a; | alda; L0,

2 a; < a; | ail¥a; L0,

3 | a;AR a; | a;i%a;® referenced argument T 5,

4 a; RA a; | a;ida;® referenced argument TH 5,

5 a; AC a; | a;l¥a;® continuation argument T& 5,

6 | a;CAa; | a;l¥a;® continuation argument T 5,

7 a; = a; |a &I —-OBREEDE STV,

8 a; ~a; | aldaiiTArg2-5 OVF NG DT SPTE ST DA,
[Al— D7~ LTI,

Sun b1, ZNSDNEFERE Y 7o F v 7V FiELMABAE DY THESEZ A7 OMEE
M L2l AT, ZOOHEOMONAFEfRIX, SUERZR T30 (syntax clues) 7> HH#E
HEND, 51, EOFVBERE AN ONREEREL TS, Al Agent D
T NRbLEWI E&, PTIX Patient 7 7 Bkt EV2 &%, Pl T Patient
DT REBIENZ EEFNREFNEL TS, SRLOOITEWHIFINCESC Y T %
VT FEICES LR E . SRLGIIIEFRIFRICOWTIEMFET —4 (gold hierarchies)
ZHWTZIGEOREREZ R L TV D,

7 6.6 1%, NEFBIfR OHERIFEBR OFE R AR LT D, &2k E LTI 96% D FEE TlE
FREMRZHENIT 5 Z E R TE T D,

# 6.6 FHIBMRDO A LMD L [126]

Detection SRL(S) SRL(G)
Baseline - 94.77% -
A 94.65% 95.44% 96.89%
A&PT 95.62% 95.07% 96.39%
A&P| 94.09% 95.13% 97.22%

51




7 6.70 FrHBIR OHER FEBR OFE R [126]

Rel Freq. BL P(%) R(%) F
> 57.40 94.79 97.13 98.33 97.73
< 9.70 51.23 98.52 97.24 97.88
~ 23.05 13.41 94.49 93.59 94.04
= 0.33 19.57 93.75 71.43 81.08
AR 5.55 95.43 99.15 99.72 99.44
AC 3.85 78.40 87.77 82.04 84.81
CA 0.16 30.77 83.33 50.00 62.50
All - 75.75 96.42

WDOLEIZONTEZD,
(1) The field goal by Brien changed the game in the fourth quarter.
(DDOLEIZF T, BEi changed DIEE L TIZLAT D 3 S RIRE N D,

(a) The field goal by Brien (A0, the causer of the change).
(b) the game (A1, the thing changing).

(¢) in the fourth quarter (temporal modifier).

LL, :0)3%9?)_\' Z X - T field goal #1T-7=DH Brien TH D Z LI1TbnH 7200,
ZIVEF D T OICIZATER by 124 B L2 huiE7e 6720, £ 72 miE A in (XFREFAYBIGR
(temporal relatlon) ZRLTEBY, Ziud@EhFazdo s ULz SRLOFERE LT
W5,
kD SRL o A7 L 3@hE] & A DORMRZ FLICEE L TV, Zoflidz Zic
ATEFAZINZ 52 & Tk ‘O{FEJ(R'iE RTINS CE DL Z LA RE LTS, ZOBEND

Srikumar o [124] (%, A IH%{Q (preposition role) #5-2% Z & T SRL v
AT ANEVETAZ L AR Lf:o Z Z T inference problems |X#EE I Bt ik

(integer linear programming) & L CEAfLIN T3

¥ A7 Al Punyakanok et al. (2008) 5 O ZE N EILET A TIEL N TR Y | FEBRIC
BOWTER—RAT A ELTHEHWTWS, AS)7—# & LT Penn Treebank O 4GEA
500 L#EATHEHAL TS,
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FEERAERITEK 6.9 DY TH D, Prep.~SRL ITFTEFIIA TG L7z EMAAR 2 FH L
T BR OB FE O B IREEIS 575 R 4 . SRL—Prep. /LG5 DO EWHRA RN G5 R2FH L7z
BROOAE A O EWAEIT SRR Th TR L TWD,

# 6.8: PennTreeBank (Z3317) % Rij & i B R & B OFt s [124]

Role Train | Test
ACTIVITY 57 23
ATTRIBUTE 119 51
BENEFICIARY 78 17
CAUSE 255 116
CONCOMITANT 156 74
ENDCONDITION 88 66
EXPERIENCER 88 42
INSTRUMENT 37 19
LOCATION 1141 414
MEDIUM OF COMMUNICATION 39 30
NUMERIC / LEVEL 301 174
OBJECT OF VERB 365 112
OTHER 65 49
PARTWHOLE 485 133
PARTICIPANT / ACCOMPANIER 122 58
PHYSICAL SUPPORT 32 18
POSSESSOR 195 56
PROFESSIONAL ASPECT 24 10
RECIPIENT 150 70
SPECIES 240 58
TEMPORAL 582 270
TOPIC 148 54
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# 6.9: Srikumar 6 O FEERAEE [124]

Setting SRL Preposition
(F1) Role
(Accuracy)
Baseline SRL 76.22 —
Baseline Prep. — 67.82
Prep. — SRL 76.84 —
SRL — Prep. — 68.55
Joint inference 77.07 68.39

6.2.4 SRLIZEBITHFEDEM (word sence) DFI|H

EWRERIZHENT 5 9 2 T, HiFOBEWITEIE L &H 2 R4,
?ﬂéﬁli [cat] <X° [dog] 23ubiE leat] O AGENT 720155 2 L2 RGICHENITE 5
S, ZHUTEA DEEORRA AL TR | TAUCESWTEREEIOHEN AT Z &
75§’C“é°57f)>6’€2§?>50

CoNLL-2008 Shared Task (Z& T, Surdeanu & [131] 1. RFEDFEFEEBRM:fE
{4 (predicate sense disambiguation) D& Z F&#E AT 5 Z & T, dEDOEKREEE
9% SRL VA7 A %&iEr LTz, Meza-Ruiz [82] &, MRFEOEWAZZ /T 5 Z & 13k

B2 SRL OMERED[H] | ’%?’%W‘é ZEEWELTWD,
L L 2B DHFEICB W T, BEEDRPTHIRERICOZAE B4 571200 T, BkEHHE
DEEDFER b E DIz L%E’\fowﬁé i%)ﬁ&éhﬂ\m\o ZHUE, P OFFICE LTE
EE’JGC%%ﬁH%‘Léﬂ“Lk11—/*’74755‘?7”:“7(?7—Lfoﬁl/‘f:&')fiof:o
L72>L OntoNotes ZT— "ANKL L7122 LIZL D, BFEOHEDOFEOERELEET D
ZENHREIC R 0T,
Che & [19] %, OntoNotes = —/Y A5 aEHEF# M (word sense feature) & L |
Zh72s SRL OMEEz M LS5 2 L afE LT,
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7% 6.10: Che S8V M [19]

Feature Description Category

FirstwordLemma | The lemma of the first word in | Subtree-word related

a subtree

HeadwordLemma | The lemma of the head word in

a subtree

HeadwordPOS The POS of the head word in a

subtree

LastwordLemma | The lemma of the last word in

a subtree
PredicateLemma | The lemma of a predicate Predicate related
POSPath The POS path from a word to a | Word and predicate
predicate related
PathLength The length of a path
Position The relative position of a word

with a predicate

RelationPath The dependency relation path

from a word to a predicate

7 6.11: Che S 23 HW = EH O 3 > ik [19]

Lemma + Sense It is the original word sense representation in
OntoNotes, such as

“dog.n.1”. In fact, This is a specialization of
the lemma.

Hypernym(n) It is the hypernym of a word sense, e.g. the hypernym of
“dog.n.1” is “canine.n.1”. The n means the level of the
hypernym. With the increasing of n, the sense becomes
more and more general. In theory, however, this strategy
may result in inconsistent sense, e.g. word “dog” and
“canine” have different hypernyms. The same problem
occurs with Basic Concepts method (lIzquierdo et al.,
2007).

Root Hyper(n) In order to extract more consistent
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sense, we use the hypernym of a word

sense counting from the root of a sense tree,

e.g. the root hypernym of “dog.n.1” is “entity.

n.1”. The n means the level of the root hypernym. With
the increasing of n, the sense becomes more and more
special. Thus, word

“dog” and “canine” have the same Root Hyper: “entity”,
“physical entity”, and “object” withn =1, 2, and 3

respectively.

#6.10: FEMSEZ LI 3 ODOFEEAEH LIRS [19]

Subtree-word | Predicate Sense

related sense sense path
Lemma-+Sense 85.34% 86.16% 85.69%
Hypernym(zn) 1 85.41% 86.12% 85.74%
2 85.48% 86.10% 85.74%
3 85.38% 86.10% 85.69%
Root_Hyper(n) 1 85.35% 86.07% 85.96%
2 85.45% 86.13% 85.86%
3 85.46% 86.05% 85.91%

% 6.11: OntoNotes = —/ X2 ZF|H L7~ WS 7 2 N F— X IZBI1T 5 EBiE R [19]

Precision Recall F1
without sense 88.38 82.93 85.57
first sense 88.72 83.29 85.92
word sense 89.25 84.00 86.54
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#£6.1006, UFDO3HOOZLERHIENTED,

1. WFEOEMRFENE (predicate sense feature) & B LR E M (sense path feature)
X, &6 bMHROM EICEHET 5,

2. Subtree-word related sense 1%, 1F& A EMERER LIZFHG L TRy, 2
lemma & POS 23 TIZ+571Z Subtree-word related sense (ZAHXY 3 5 %
RELTWAEDIEEEZ NS,

3. HFEMEICH L, FEOEWVIIMHRICIZEAERELH X TR, Tk, iF
DEROBHRMENFEE SN T LE XX, ERORBLTEIL SRLIIZEHBWTEER
HOTIHERNI EZRLTND,

OntoNotes (2L £ TV 75D = 2 — % v — 2 (ABC, CNN, MNB, NBC, PRI,
VOA, WSIHIZXf L, FEBREAT > =i RO VHELE 6.11 TH 5, word sense D I
LT OMENRT ELTWEZ N5,

6.2.5 Combinatory Categorial Grammar (CCG) ®FI|H

Boxwell & [9] iZ. Combinatory Categorial Grammar (CCG) (2L > THHEIN

72&MEEFIH L7z SRL > A7 A [Brutus) %3 L7,
CCG IZ, B L~V COEMEAZ KRBT 2 Z LICEAZEWZEAEDO—HETH 5,
CCG 1%, AT, KK REKFIC O H—OXRBPATERELTE 2 O T, B
ETEDOMDOFR—OEEMEZ R TICHEDL LT 22 KT 518K (tree path) 23K
FETLIHERH Y RO FETIEIINET —F A=A ZADMEEZF &L Z LT
Wz, CCG I Z N HLHAELD tree path & H— DL TRILTE 5720 Z OREZ [F]
BETE D,

7% X NI C&C CCG parser [23] (2L > T/ 8—2&ND, g KTy brbB—iEcE
WC K GXITRTHEEZHEHA L7, £ 6.12 D H 6 1~11 OFMIFTEFE & H/HEIC,
12~16 ORMEIFESBIZOMEM L TN D, Eio, BRARLZS—HERR -2 T
— T LW EICHES T  EEM % ) X5 72912 Charniak’s parser [18] 12 X
DIENTRE R DR L= R L BEm 2 T 5,

FERIZFE L TIX, WU < CCG #fio7o3 A7 L Th 5 Gildea and Hockenmaier &
[38] DT AT A& DILEZERR & Y HFFD gold standard T#& - 7= Punyakanok & [110]
DY AT LEDWIFERZIT> TS, ENENOHEIZIEWT, FEM% treebank 7>
SR L7eAER &, C&C CCG parser (2 & » CHitH L 7=/ R 28E L T\ 5,
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# 6.12: Boxwell 523 A L7-F 4 [9]

Words

Words drawn from a 3 word window around the target word,4 with

each word associated with a binary indicator feature.

Part of Speech

Part of Speech tags drawn from a 3 word window around the target

word, with each associated with a binary indicator feature.

CCG Categories.

CCG categories drawn from a 3 word window around the target

word, with each associated with a binary indicator feature.

Predicate.

The lemma of the predicate we are tagging. E.g. fix is the lemma of

fixed.

Result Category
Detail

The grammatical feature on the category of the predicate
(indicating declarative, passive, progressive, etc). This can be read
off the verb category: declarative for eats: (s[dcl] \.np)/np or

progressive for running: s[ng] “\.np.

Before/After.

A binary indicator variable indicating whether the target word is

before or after the verb.

Treepath

The sequence of CCG categories representing the path through the
derivation from the predicate to the target word. For the
relationship between fixed and car in the first sentence of figure 3,
the treepath is (s[dcl] \.np)/np>s[dcl] \.np<np<n, with > and <

indicating movement up and down the tree, respectively.

Short Treepath

Similar to the above treepath feature, except the path stops at the
highest node under the least common subsumer that is headed by
the target word (this is the constituent that the role would be
marked on if we identified this terminal as a role-bearing word).
Again, for the relationship between fixed and car in the first
sentence of figure 3, the short treepath is (s[dcl]\.np)/np>s[dcI] ™\

np<np.

NP Modified

A binary indicator feature indicating whether the target word is

modified by an NP modifier.

10

Subcategorization

A sequence of the categories that the verb combines with in the
CCG derivation tree. For the first sentence in figure 3, the correct
subcategorization would be np,np. Notice that this is not necessarily
a restatement of the verbal category — in the second sentence of

figure 3, the correct subcategorization is s/(s\.np),(np\.
np)/(s[dcl]/np),np.
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11

PARG feature

We follow a previous CCGbased approach (Gildea and
Hockenmaier, 2003) in using a feature to describe the PARG
relationship between the two words, if one exists. If there is a
dependency in the PARG structure between the two words, then
this feature is defined as the conjunction of (1) the category of the
functor, (2) the argument slot that is being filled in the functor
category, and (3) an indication as to whether the functor (—) or the
argument (<) is the lexical head. For example, to indicate the
relationship between car and fixed in both sentences of figure 3, the

feature is (s \.np)/np.2.—.

12

Headship

A binary indicator feature as to whether the functor or the argument
is the lexical head of the dependency between the two words, if one

exists.

13

Predicate and

The conjunction of two earlier features: the predicate lemma and

Before/After the Before/After feature.

14 | Rel Clause Whether the path from predicate to target word passes through a
relative clause (e.g., marked by the word ‘that’ or any other word
with a relativizer category).

15 | PP features When the target word is a preposition, we define binary indicator

features for the word, POS, and CCG category of the head of the
topmost NP in the prepositional phrase headed by a preposition
(a.k.a. the ‘lexical head’ of the PP). So, if on heads the phrase ‘on
the third Friday’, then we extract features relating to Friday for the
preposition on. This is null when the target word is not a

preposition.

16

Argument

Mappings.

If there is a PARG relation between the predicate and the target
word, the argument mapping is the most likely predicted role to go
with that argument. These mappings are predicted using a separate
classifier that is trained primarily on lexical information of the verb,
its immediate string-level context, and its observed arguments in
the training data. This feature is null when there is no PARG
relation between the predicate and the target word. The Argument
Mapping feature can be viewed as a simple prediction about some
of the non-modifier semantic roles that a verb is likely to express.
We use this information as a feature and not a hard constraint to

allow other features to overrule the recommendation made by the
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argument mapping classifier. The features used in the argument

mapping classifier are described in detail in section 7

% 6.13: Boxwell 5D 25 L4 & Gildea and Hockenmaier(2003) & ®

AT LD IR (9]

Precision | Recall F1
G&H(treebank) 67.50% 60.00% 63.50%
Brutus(treebank) 88.18% 85.00% 86.56%
G&H(automatic) 55.70% 49.50% 52.40%
Brutus(automatic) 76.06% 70.15% 72.99%

# 6.14: Boxwell 5?3 27 A L Punyakanok et al.,(2008) & @

AT LD FEE (9]

Precision | Recall F1
P. et al(treebank) 86.22% 87.40% 86.81%
Brutus(treebank) 88.29% 86.39% 87.33%
P. et al(automatic) 77.09% 75.51% 76.29%
Brutus(automatic) 76.73% 70.45% 73.45%

6.2.6 RAA 4 (out-of-domain) T —& ~DXts

—ixHI7e SRL ¥ AT AMZEWTITHREIA O FEHOFEDHWLNLTEY | # 7fT&
A= RAZHIT — 2 L LTHEEZITV, L OHRAR L a— " ZA0nb 7V ZREL
bDETAMNT =4ty M LTEOMRELZMEEL TU iz,

UL, &2 Da— "2 37 —4 Y —2L LTHBRFEREEZANTED, 2z
FFED KA A > (domain) IZf->7=bD LTS, ZOZ EiX, BFEHOMEE
FlEEZL. BOIRAA DT =25 HNTFHELET AT L% FAAL 4G
(out-of-domain) D7 —#|Zxf L THWD EHRENMMK T 95 &9 FHIARHE ST
WD,
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CoNLL 2005 (23Tl Bl 2 X3 AH =2 — 32 & LT Wall Street Jounal % H >,
TAMHELTBrown 2—2ZHNDH E N7 L 51T, FIHO a2 — 2 L3572
D 3=/ A% T A MHICHWIZGBIZRA 2R T =~V ADK T & BT,
Johansson & [54] 13, DO AT ATBWTHAO 23— A L3825 2 — /R
T A NRICHWESAEIC, EOEX A 72BN T 20%i1E< OFEOIKR TR R G
ZLEEHRELTND,

RAALHOT =2 LTH RAAL UNOT —F LR W ERRZ R T 52 A
T L%, LR AA Y (open-domain) 72 AT AL E 9,

Pradhan & [105] %, 7 523MEk L7= SRL v A7 A TH 5 ASSERT (Zxf L, Wall
Stream Journal |27 /7 —3 3 > L7z PropBank THEEZ1T\, TOV AT ALTH-
T Brown Corpus (27 /7 —3 3 L7 PropBank % f##T L7z, FEERFERIL. HREE
OFEFITE W, HOFEORERIZFTE LRV EWVWI LD o7, ZORENDL, #EH
FYENHFEICHTH S L, SBENERNBEENELSBEICADI TH D Z ERbr ol

Zapirain & [159] 1%, @EPGRFA2FMEE L THWD Z & THGFEX A7 ORI
EF o2 e alE L, FRICEL T, YRFORIFO Y X7 L TH -7 SwiRL [130]
LIRS DI CIBPURLFICBE D 5 F A B L7z, WordNet %A L7z @®IGRLET
/L& LT Resnik (1993) 75278 L7 RIETEIC S WA 7 /WIC S < F
ZBM L7t D%SPr, « Zapirain & [158] O@BIFET MZES EELZBINLE D
D%SP,, . ET-HEHEICES<HELE (distributional similarity) ZFIH L7-€7 1 &
LTad A U SSHEMELZBIMLTE S O &SP, Padé 523 EE LT
optimal dependency-based model [93] (ZH2 < FIEZIBIM LT b D% +SPgipy , & L
THERELLER 21T o 72, R E LT, BIRFEMZH W R WIGE & i U TR E O B A
LTz,

out-of-domain 7 —Z IZxf T 5 E R HIT-> Tk v, FEHT —4 Th 5 PropBank &
1 ZAZ BrownCorpus (2% L THEBRZIT- TW\WD, TOFRE, FAAS U NT—XEB X
B RAA HT —=ZDONFIZBNTHREDR LA RN Z & 2HE LTV D,
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7% 6.15: Zapirain b O EZEFEE [159]

WSd-test Brown

Core Adj All Core Adj All
SwiRL 93.25 | 81.31 | 90.83 | 84.42 | 57.76 | 79.52
+5Pges 93.17 | 81.08 | 90.76 | 84.52 | 59.24 | 79.86
+5Pn 92.88 | 81.11 | 90.56 | 84.26 | 59.69 | 79.73
+SPsim 93.37 | 80.30 | 90.86 | 84.43 | 59.54 | 79.83
+SPgim,.,. 93.33 | 80.92 | 90.87 | 85.14 | 60.16 | 80.50
+S5Pgimz,, 93.03 | 8275 | 90.95 | 85.62 | 59.63 | 80.75
+SPgimz, . 93.78 | 80.56 | 91.23 | 84.95 | 61.01 | 80.48
Meta 94.37 | 83.40 | 9212 | 8620 | 63.40 | 81.91

— 72 SRL VAT AR, XX a— R2ANLEE/ETY, 7 L— AEWERICE
5< (Frame-based) A7 Ali#% FrameNet # H 25723, KA A 44T —ZITxf
T 5 —MALBES N KIT T %, Croce © [26] 1%, ERAEHLIEZMRET L L LT
AHZEHBLTHRADOT L—LEWRGMIZHEDSS VAT L% FAL T — 2T
B AL BE ) & FFo X 9 IZHEEE L7z, FrameNet @ Frame elements 23 EM&AE] & LT
15 SN NTHB W T, BTN 5 I -/#io EEE (head) % k irf#E (k-nearest
neighbor) (ZX > TrF7RAZ V7352 L T—ixfbzGLHo>ELTND,

FrameNet @ % 7 53 5 & #17= British National Corpus (BNC) Z“#EHT —% &
L CTHW., out-of-domain ®7 A K {7 —# & L T Nuclear Threat Initiative (NTI)
& American National Corpus (ANC) % i L 7=, 3—+ 2% LTH parser (Johansson
and Nugues, 2008a) &£ H L T\ 5,
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decree ,--~
¥

o Nrule
A SPEAKER AR o \N 1 1
=) o statement T \.m president
© Tore manifesto report.\. ,’I constitution I"‘\\
B Meoum >~ Wil WA /
-7 7> review e Akmg
<> target head s B
1 g ivil
suwey\.\__/ iy ’,elan 9_9“\9
yo:"'";r:e“\ philosopher proressor’," b“’"'exx‘ f E
-':r A 1ranslat0r,’l’ ‘\\\ 1 sister | . e
! ! rA ) 4 A/ unresponsiveness
Ve he", \ A ' father~. A -7
\‘é.h_ _/' biographé?é_,?rfmae()bgi'r’t ' D?El g\m
- N\ @)
friend
6.3 T&F lprofessor| % k drfHETHET 5 [26]
# 6.16: Croce b DEERFLER [26]
Model FN-BNC NTI ANC
Local Prior 43.9 50.9 50.4
Global Prior 67.7 (+54.2%) 75.9 (+49.0%) 68.8 (+36.4%)
Distributional 81.1 (+19.8%) 82.3 (+8.4%) 69.7 (+1.3%)
Backoff 84.6 (+4.3%) 87.2 (+6.0%) 76.2 (+9.3%)
Backoff + HMMRR 86.3 (+2.0%) 90.5 (+3.8%) 79.9 (+5.0%)
(Johansson&Nugues, 89.9 71.1 —
2008)

Huang & [51] 1%, #EROBHEET G AT AN R AL TRWEKZ, FE
ORBFIECHENH 2005728 Uiz, #lz1E Tbank] [CEOJ &\ o 7-IH & ikGEDRS
foaFEL LTCRIA LGS, FHRER EILEAT A VAT AMIRDIEAIN, £
O OFENHIE L2 WAMEB YO CEZR P2 T 7220, Huang(2010) 51, [Ei
~/)La 75 L (HMM : Hidden Markov Model) (2 k> CEHINZFEEEZH WD 2
CIZED | —EIOFETOL R Y VIV DOSLE LN TE DL R A A V7R EREEIS 5
VAT MO LR AT, O MEH L2 T 1iE Multi-Span-HMM & RIS,

Woix, -0 La— "2 HNT, #hifiZz LEE 2 To v~ v a 7ET LT
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HASWT-FEM L, path BE LRI D FMEE HW =, path FPEE X, 2 DOFEDORIC
GENDHLDOEF LIZH DT, [The HIV infection rate is expected to peak in 2010
VD LEITBWT, M [rate) &ibEE Ipeak] @ word path (% Tis expected to)
E7¢0 . POSpathix [VBZVBD TOJ t7¢25,

7272, Z @ path FEMEIZT — & A=A ZIZHE Y TV, £ Z T 5 1% Span-HMM
FMEAEAL T, ZOMEOfERZX -7,

FRRICEE L TIE, RAAL NI — 2L LT WSS %, KA Hpa— 2L LT
BrownCorpus ZfiH L T\5, £ 6.X X, TOMDERHV AT LED F1EOLEKT
HbD, RAAL 9T F A N Toh D Brown Corpus & HW7ZERDOMEREDIK F 23, oo
VAT LD BIERWZ ERDIND,

7% 6.17: Multi-Span-HMM & Z OO EFT O v A7 L L o325 [51]

System WSJ Brown Diff
Multi-Span-HMM 79.2 73.8 5.4
Toutanova et al. (2008) 80.8 68.8 12.0
Pradhan et al. (2005) 78.6 68.4 10.2
Punyakanok et al. (2008) 79.4 67.8 11.6

Samad & [118] 1%, ¥-#filiA » %%% (semi-supervised learning methods) % Fu>
52 &T, ZORMBEOMRRE AT,

21, Self-training 7V = U XA [153] WD,

FEBRIZIZ CoNLL 2005 shared task THIE =417z PropBank O7 —4 =M\ 5,
39,832 XM H 4,000 LAET U H LI — RT—H L LTRSS, RAS AT 2L L
T Open American National Corpus (OANC) #HW2% (7=7ZL. RAAS T EDT
— R BED/INT A& RDOT- 91T biomed section LRI L TV 5),
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WS test (U)

WS test (B)

F1 seseeeses Brown test (U) =------ Brown test (B)
69 1 £8 81
6?.95-#‘
L 67.96 67.77
67 -
65
63
61
] 59.62
; R 59.09
53.58:"“-'?-¢"“...""""""'.“"-"""""""""“‘ . 58.9;. e,
57 ] T T L) L) L) T T T T 5?-99
0 7000 14000 21000 28000 35000
Number of Unlabeled Sentences
WSJ test (U) — WSJ test (B)
F1 Brown test (U) ======- Brown test (B)
69 4
6?.95:ﬁ"‘s'26 £8.15 §7.14
65.75
— . 58.41
..._,.__,'_',‘,.‘.,..-.‘.t.{.':.'..:--?.f:.'_:-‘_!:---'- L PP T
1
0 7000 14000 21000 28000 35000
Number of Unlabeled Sentences
WS test (R) WS test (S)
2 S e— Brown test (R} ~ ------- Brown test (S)
62 7 6345 £8.44
67.9 ] e — 62.25
67 ] 68.14
65
63

0

5000 10000 15000 20000 25000 30000 35000

Number of Unlabeled Sentences
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WS test (R) WS test (S)

L Brown test (R) ~ ======- Brown test (S)
69 . 63.33

GT'SSZM 67.45
o ] 67.39
65 -

63

61 -

] 59.27 59.38 59.17
59 _“_h._'.“,_'-'_ L Y PP e o ___--._-v----::-r.
%8381 59.08
57 -

0 5000 10000 15000 20000 25000 30000 35000

Number of Unlabeled Sentences

6.4: Samad » DO EERFER [118]

HODDHRAAL NS T DX T E a—R2RNBIIE R AL V4T — % OfET
R CTE Db Liviawn, L, Z 7 & O a— 2B 5 I21E L KRR 237>
D, T, # 7 DI — RS2 b7 LFEE O FikE v 5 BRERIS 5
VAT ADREIN TN D,

Lang & [66,67] 1%, HOEHZ A7 277 7 OnERMEE LCEb L, Z OiEfg
ZEEN R LEEE R OCTRD D FEERE LT,

THRZBFEOEE L AOBEKIZI DL OHOFELE &5, 42—/ % MaltParser
TRHT LTeERDIKIFER A Ty b T 5,

FGERANC BV TIX, Lang © [68] OFiEEHWT, HOEMA R 5, Z OMEE
3. 88.1% precision & . 87.9%® recall ThH 5,
HOREPEEIZLL T O 3 >OHANZE SN TRD BN D,

(1) whether the instances are lexically similar.
(2) whether the instances occur in the same syntactic position.
(3) whether the instances occur in the same frame.

(i.e., are arguments in the same clause).

FEBRIZEE L Cix. PropBank 75 Wall Street Journal ¥y a4k H L7-H D & Af#
L TW2%, PennTreebank N FF DK FAfE X, KD 72D D gold standard & 3 5,
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7% 6.18: Lang & O FEERFER [67]

Syntactic Function Latent Logistic Split-Merge Graph Partitioning

PU CO F1 PU CO F1 PU CO F1 PU CO F1

auto/auto | 729 | 739 | 734 | 732 |76.0 | 746 |8l9 | 712 |76.2 | 825 | 688 | 750

gold/auto | 77.7 | 80.1 | 789 | 756 | 794 | 774 |84.0 | 744 | 789 |84.0 | 735 | 784

auto/gold | 77.0 | 71.0 | 739 | 779 | 744 | 762 | 86.5 |69.8 | 773 |874 | 659 | 752

gold/gold | 81.6 | 77.5 | 795 | 79.5 | 76.5 | 78.0 | 88.7 | 73.0 | 80.1 | 88..6 | 70.7 | 78.6

Titov & [183] 1%, HOMEMFE (syntactic signatures) % . EWHAEE L xfn L
eV FABIIHFETH 7 TAZ Y TREE L TIRATE ET, 20047 UET L
rIRELT,

O EDHDET VL, TEERFE#EEE (CRP : Chinese Restaurant Process) % %I
LT, ZNZENORFEIZB VTSI FAZ VT EITH, 2OHOET VL, 2O
D 78 B FE 8 (syntactic signature) [H] @ 5 B 2 FE B K 7 b %80k} B L 8 72

(distance-dependent CRP) #HWTET /L LTZHDTH D,

# 6.19: Titov H DO FEERAEE [133]

gold parses auto parses
PU CO F1 PU (00) F1
Factored + Br | 87.8 82.9 85.3 85.8 81.1 83.4
Coupled + Br | 89.2 82.6 85.8 87.4 80.7 83.9
SyntF 83.5 81.4 82.4 81.4 79.1 80.2

6.2.7 RAA U ZHEELTZEWRKEIS S

L0 EER N A A ACKHET A UAPE 2 2 72 SRL & 25 ADORFZE R T — 7 T,
BHATHED RAL VICRET D2 & CEANAR Y AT A 5ERLL DS &+ 25
»5,

ST 2 465 1T 2 A KR4 O F % 2 MT sk L C L BRI R 21T 5 AL ER 1
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L CHIZER TN TV D, AERERSBFICB W CEEE R DY 2713, # X0
R T RIDHEMER AT 2 2872, 0 X5 REdEsamH+2FEe LCix, &
FEAR— R RE = _X—= 2 T E N ADFIERD ST, EOWT LS BIEHEZR
THXRAINPLOFHRMEICEWTHELZA TS, TILb DY A7 AT Tproteins)
fgenes| & \W\\o 7o BiGE L Zh 6 2 BEAH T 28hE Lo T&E 220, Zaulkils, giE
RATEFAARIL L TV D HATOREH & W o IoEREZ I ZITL T 5,
COX)RERERGT D20, Tsai b [138, 139] 1FAEMKE LB ITH (L L2
SRL v 25 L &BIF LT=,
PennTreebank XD % 7 Bt G- s EREESEFEO a2 — /XA ThH b, GENIA
corpus [58] #~—RZ & LT, PropBank B D ¥ 7 % ff 5. L7z =2 —/3Z BioProp # {E
% L7,
HAOEO 7t RABW T, kK= b —E7 V2 EHALT05,

# 6.20: Tsai & O EERFEH [138]

Configuration Training Test P R F
Exp la PropBank | PropBank | 90.47 82.48 86.29
Exp 1b PropBank BioProp 75.28 56.64 64.64
Exp 2a PropBank BioProp 74.78 56.25 64.20
Exp 2b BioProp BioProp 88.65 85.61 87.10
Exp 3a BioProp BioProp 88.67 85.59 87.11
Exp 3b BioProp BioProp 89.13 86.07 87.57

HEREZSBHO X 7fE& a— 2 FRE LTS, £ L TERE T TERT DITIFA
1y - B2 X R237)02%, Dahlmeier & [27] 13, =2 — A RAAL DX TfF&Ea—
ISR % JEIT ARREF S BICRHE LT EWRE BT 52 AT L2 RGHT 2 FiEE B LT,

Brix., N AA A (domain adaptation) &4 HRMEA TS FET, =a2—A
RAA DR ITfEa— "2 AW HEH D 78 & BREFZZHEO RAAL L OT F
A N7 LFREMAGDE D 2 & T, RAL VBB EWREIT 525
LTV,

RAAL AR, LLTD 3 DO FENOHEK S LD,
1. Instance weighting (INSTWEIGHT) : % KA A > OF — & THEEH I =F
P& 7 7 ADRFFZAAIL, D RAAL ANZB W TR 08, ZZ2fiEd 5,
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2. Augment method (AUGMENT) : M7 bz X0 @mikocOFEMHEZERMIZ~
v T H LT, BMEMOYLE (feature space augmentation) #4179,

v B 7 OIFIER, i L 72 5 HE M2 R LIS source domain THE S
D7) target domain THE ST DNUKFET D,

3. Instance pruning (INSTPRUNE) : target domain T%*3% S ivi= /0¥ % H
VT source domain D7 F A MIKk LTI~V HEIT 9, 7Lk BINT KRR
L723ED AL N #IZ2 % | source domain 7> HERAMNT 5, Ziuid, Z OKRK
L 7= X # 3 target domain & source domain TEH L B2 55D TH L7250
FanOF IR EL 525 L W IHOHEANC K S WTWD,, CEABRI L T2#% D
source domain D7 ¥ A2 F & HWT, HfHaExFET D,

<

FBRICEEL TUT AT DON—=R T A &7 % 3FIHDT /LT Y X L% HEERO =0

WZEINTHW S,

1. Source only (SRCONLY) : source domain O — % 721} CTH¥ada F8 45,

2. Target only (TRGTONLY) : target domain O7 — ¥ 7217 TR E=FE T 5,

3. Source and Target (ALL) : source domain & target domain O — % Dij 5
EAWTHHGREEET D,

# 6.21: Dahlmeier & O EERFER [27]

Algorithm 0 8 16 24 32 40 60 80 160 240 320 356
SRCONLY 76.46 | — - - - - - - - — — —
TRGTONLY - 57.04 68.03 71.84 73.24 74.69 77.77 78.65 82.03 83.11 84.15 84.44
ALL - 77.65 78.83 79.57 79.93 80.72 81.00 81.51 81.66 83.28 83.74 84.12
INSTWEIGHT | — 67.62 74.04 75.50 76.47 78.18 78.99 80.49 82.44 83.33 84.06 83.57
AUGMENT - 76.98 78.86 79.04 78.34 80.72 81.60 82.04 82.73 84.01 85.07 85.03
INSTPRUNE - 75.49 78.99 79.30 80.05 80.96 81.92 82.47 83.55 84.37 85.02 85.38

v A ru7 =2 Ths Twitter IZI1X, 1 HY729 5,000 TLLEDY A — kA3
BRENDB, 2O B A%N =2 —AEEDO L DL VWIMEN D L, Thb=a2—
ANZEET LY A — ME, =2 —AXEFHL TS H D (news excerpt) &% 9 T2
Wb D (news tweet) (T HILD, =2 —AEY A — & 1000 7 > & LITH
TV TTHE FD D HO 865 1)) news tweet Th -7z,

news tweet X, BEMRATHNEZ o TWDENE VT AL A LATMHILENTED
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BEAREMCToH D, TORD, VA — b b O A& LT SRL 2175 = &
HERD,

Liu & [73] 1%, BEFOEWREIL .2 AT A% news tweet ([ZxF L CHWZ2Y,
BNFLL ool OO M HI1X, B AZEH Y %8 (self-supervised learning)
77 —=F 2T, Twitter O A — b 2T 57200 N A A LV [EAD SRL ¥ A
T LR LT,

FERRITER L TE, BAFOBEWRKEIN 52 27 L& AT 7 %451 7= 10,000 {0
news tweet # b L—=_ 277 —% L L, 1,100 4@ news tweet |Z FE) TH 7 &)
=5 — 4 % gold-standard & LTl LT\ %, Meza-Ruiz [83] &P AT Ak _—
274 (SRL-BS) & LT, b A7 4 (SRL-TS) LMEEAZHERLTWD,

# 6.22: Liu b O EBR#EE [73]

Precision Recall F-Score
SRL-BS 36.0% 54.5% 43.3%
SRL-TS 78.0% 57.1% 66.0%
6.2.8 HFELIINDSEEIZEIT D BEMAEIS 5-

EHRERIT 5 OMIEITHGE AR E LI b OBRZ 0N FITEGEUN O F iRz 55
ELTEMIEHRE A TV D, TOPTHRERREZISR L LIAFERRICHE X T\ 5,

Xue [151] 1%, Chinese PropBank & Chinese Nombank %/l L THEFED T F &
Mk U CTEWEEIT 55217572,
Chinese PropBank (Z&=® i CTH# 5D PropBank KXV &/haWZHBEH 5T, AT
—R&ATSIT U N7y MKk U TEBRZAT o 7o RIS O 555 O BIREHIA 52
AT LDOFER LT DHLVIMEEZ L TWD, LNLERERL, RX—=P—2LDT7 7k
7y b ERAEH LTS G ORI, IEEOEWRE TN G- AT MR TEHE L&) T
EbhHELTND,

HEFE SO S — Y — O E O LT, EWEEIN G AT LAOREOR RIZHHTH
%, Zhuang & [160] %, [Al—DA > 7y hEEBO R—H—THEFT L, THOHLDOT U
N7 hae~—2352 8 TSRL VAT ADNGEZA EXE L) ER AT, RIT.
Xue [151] &t D & bl LT F1 T 11.55%m 5> 72,
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ST vy
<Semeﬂ.ce>
A’/ I
Berkeley Bikel Stanford Chunker
parser parser parser
Candidates
A \i Y Y \J Generation
. Stage
. . . Shallow parsing
Full parsing based SRL system P
éu_tputl] Ompug | ) étpg
.
Fy
Weighted
merging Weigthed
Merging
Stage
@didmes p?l
_________:_—_¢:_'_':_________ Y
Combmation
Combination
Stage
anal rest].l:s\-
____}T_'_‘:_ :_‘__/_______________ . A

6.5: Zhuang DY AT LDT —%7 7 F+ [160]

# 6.23: Zhuang 5 O FEER#EE [160]

POS P(%) R(%) F1
(Xue, 2008) [151] auto 76.80 62.50 68.90
(Sun et al., 2009) [125] | gold 79.25 69.61 74.12
(Zhuang, 2010) [160] | auto 83.02 78.03 80.45
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BEfF D% < OHFEREO BRI 52 27 AE, 2R/ HEEMAT (full syntactic
parses) ZAIH L TCWA, EWHGEMNT (shallow syntactic parses) %% J 2 HfF
b d D, Sun 6 [125,127] X, Chen & [21] OHFEFEIZIS 1T 5 shallow parsing D
FiEx LB & LIEEWEEIN 5V AT DR LTz, 1 5 O O T EWREEIS 5
Z 2 70%, I0B2 2 [134] THILEIN/=F ¥ 7 (syntactic chunks) % EMAEIZ
KIS 2 A7 L LTIRA BN,

LR TIL 93.42%DREE = LTV, Ziud gold parse & X— R L LR TH S
94.68%IZ1H-> T2, AT, HEFEICEW TR, BRARDEWRS A T2 FOH(T—
2T b NI HE D BEICHEBINREBERE R LR > TWDHDEEERL
b,

Li & [71) 1%, #EEEMENT & BREEIMN G2 A abe 5 2 & T, PEEEWREEI 5
B A7 DR FARAT, ZHIE 20D LUV TEBEIND, & DlL, #HEih %
MET o7 7 —F 2 BHREEINGICEAT L2 L, 9O E D%, BEWREHICEEL
7= #ME (semantic role related features) % #EaEMATE T VI AADOE D Z & TEKE
THHZ LY BIER ODNDMEMITET VEAED LD b D72,

HEFEEWREAET 5 A7 MIEARMICEFEOZNE THE L TR SN TS T
B, BHEIZOWTHHEFEDO SO AFBE L T\ 5, Sun [128] 1%, TEREEADOFIFHELE
BLIZEMEZBMTHNWSZ LT, YHFOKFTTH -7 Xue [151] O 2T LD
92.00% & 9 FAEIZX LT 1.49%DMEREm FA2FEH LT,

HEFEIZIT Chinese PropBank @ X 9 72 BRI M G- S Tz a — RSANRNFET S
DT Z DO LD R a — " ABRFIELIRWEFEO I BE N, TD X I REFHEDOVL
DTHDH U Ry —iBICxt LT, Mukund [90] HiF, 55EL UL Ny —GEOXER 2 —
NAZRM LT BEREES 507 7 —F Z8RE L T\ 5, ZIUIRER = — /32 ZFTY
SN ESTx L CEWEEIN 52170V, ZOEWR T L2 IhT 5 UV Ry —iEIff
HF35ZLTUN Ry —fBICOBEWREET G a— "2 2HET LW 77 r—FT
b5, HBoca— XA 2 HWCEREEIS S5I28 0T, BWICEIZH LT 92%
DA FHT H L HMEL TS,

HEEEXR E L CER S L2 FrameNet 2282, AU = —7 §E® FrameNet 2%
ER SN TWDN, TV A XFEE/NEN, Z0H, A =—F D FrameNet
EHOWTEWRKREIN 5V AT AE2ERT 2D # LV, Johansson [55] 1%, JEEED
FrameNet & 27 = —7 LV EEO LN OMIHIGBIR 2 EF L, £ Oxf Bk & oIl 43k
® FrameNet AU = —7 LEEOMATICHIA T 5 FIELREL TN D,
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R=2AF A DX ORER LA T4 B I S BB Z v
AT 2 —F VB OBEWHRE N5 AT A THY . 95550 FrameNet & OxfiiBE4%
WICHAS L ARIOFEIC L DEBRERIL. X—2F7 4D 54.4%I2%k LT, 5.2%Dh I
R,

6.2.9 HARGEICKIT 2 EWREEIMN S

HAGEIZ BT 5 EW&EIL 5- O 72 1%, PropBank D X 9 72 BEWAE MY 5 S 72K
B — "ADRARE L TWAZELH Y, HEEOZNICHBITHIFEERTITIRL, £
T EH O TFEEZRHNTZHb 0 L0 HHAIR—Z2D L D%,

BRIRNT 21T O B AT EE e & H 2 Lo T ORTERE L BEWE (LFnFFola s K
g CRBEIICRIL LT — % T, BB EZIZNENRIET 5 —2LL LR OFE#
RO TWD) THDHN, ZHUHIFHEM TS DL DOIRBE EXINT 5720, Ziub7E
JOHEK E —BICHN T 2 0IIRETH S, RIED [224] X, IS OERERS
iz —r (HEZLICENIRDBEROMAEEZER LT —F DI LT, K7L
— L LIZIFEFARE) ZHNTT 7T U THBAHREZAT 5 BRI FIEARE L T 5D,
Al 2 — A B N TIIOE SDHEICK L TEEDO A Z — o N B STV 5 5
BWHDT=D, TNEOFEME — DIV IALONZ OO TH 5, HEIZK T
X, M & L TER o T A MY — 2R st U CRHMEER 2B L, & OfE i
HLENSTZ b DEZTONIBIT A OMAM Y — 95,

FEAM AL BR X G D SCARF RS BhE & BRI T 2 BRIHIEIC L - TIThiv b, s
G2 — %, FENC K > THAEIOEBRMI/ERL SN TN D, REKD/SZ— 03
0 fEETH D, EBICH W TIE, NHK O =2 — 2D #H L FfE1 D [IEREORM] 4
e L TWD 105 L&A 7 > &L 94.0%DFFNTFEE 215 T 5,

Ko [208] 1%, HEROHIEIE % OGO Y 15548 %2 —>— DR T\ &)
77 —F T, BE SIS TR TCOMAG OIS T D Z LT LV E R
i L7o, BIZIXREE O Z 10 6, SEANROEEROEE 3 & LI2Ga, #hi s
FOMATIL L OB D & 10X9X8=T20 WV IZH 72 5,

FDH, KALIX, LEXIRERLT—XOREKELTEDL I RIEDIZ—2 0
HOMEERNICOE L CEE, 85 LTOERNRZD I BLOENICBETH1nEE 2
HPFEERERL TS, MBS L7057 — 21X EDR = —/ 32 L0 i L 7= 858 fiilA
DENFOT — X T, 7 — XX, BRI OMERORERK., WK BERBEGRT).
WA DIERN 70D, ZOT —ZITHBT DD/ F — U A HEFNCEET 5,
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FERIZHB DN TE, BANICER~—DIZEDHIRIZE > TOR (ThbbAFEy Y —F
A LR = OB AL T) REREIT 21TV 80.32% D H7)S EDR L FFHO
BEERER T B LTz, 2O TR —-ELhoTeT —F 2 onll [BFEOBEWE LI
@k DRG] BERL (ThbbEmEY Y =T A&2EHAL), ZhERHAL CERE
IToTefE R, —BEEN 81.97%I2m L L7z, #hFlsy Y —F 22 MWV THE LD —EEE)R
R oMo e OVEIFE—OBE DR UHEDOR TSk LT AR OB D iz &
S THERR OISR DM EN T DLBIN LD 11O Th D, F Lo 2T Al
BB —2 T LIRS E —BICREL T LE I 72D, 2D L ) e Ulidstins ¢ 7
WV, 2D XD ICFE—D&EEE DR CHEICEBOEBER M S-S TWL5E (Thbb
PR HDHGE) 1T, 8D LNOWEE NS O AVUTIER & UL —BERIT 98.6%(2 1)
E3 5,

A s [192] 1%, ATIXOBFEIOERE AW RO T EREL TS, ZOF
LDV, AR OB FE DO ERFE M I XEE A O BhE DR #E xR &L TV 522 F U T
HDHEWVIHIREDRDH D, ZOFIETIE, 4Fi L KEK GEBIED) 07 (0F D IKER)
EVRIERE L DX E H DN TS TREEAIGT — 2 X—ZX ] ICA by 7 LTEBE, i
THBRIIAN IO AT E REEOT ZHEMH L, A by 7 SNTEW» O IERERK
ERAST 5, NEBEHXIST —%_X—2 | 121X, EDR B AGEE LR 7 — VBN D
FhH U7 Bha & 4450 & KRR 3 X ONRES OIF RN HBUEEE & T s i T b,

ZHICK LT T&3AT Y | (HhABFIARDLFD 5 H T, [/ UERERICHIST S
if@%ﬂ@iumAObﬁﬁ%@m%%~&LT@%%%%LJ%%%@@%%%éo

D%, B Z TR IR IRIEIE 28I T 5,

%ﬁ; F5A 7y M, EDR AAGEILEFFE LG TR Y, BF 100 #H2&T
648 L TH 5 (FHISLOPETIEIRA D [208] OFIEICHEL D) R E L TIE91.5%
DREFETIEMNE FD 1 DLL EOVEIEIE RGO 2 £k T X | 70.8% D IEfi#ZE TIE
L WERJERE DXRFIEDMT 2 TV D,

RN HEE & B A RS fTHT 2 BRI2IX XIS 5 IR DRk & 725w BRAY /T REME &
R TIHHET, NEY7ZeHlRIC & DUA%#éxT%ODT PEZIDTND, £/, Bz
IF—BICRETERWHEFIZH L TH B2 7 A ARBFUICEIVREL TWDL DI T
X722 < WIZRBIFC L D IREZEIT> T D, 2O KL D RN HIKORIFIC L0, %
WIIAE ORI EME 520N 50 Z L HEE LB A XNIGTIT 5 Z &N TE
HEBZEZLNTWS, ZOLX ) RBAEFENLOREITHESIXT, AL [187] 13, &)
FAIONEI 72K & B4F &2 RIEH L REH ORISHTIZISHT 5 FiEZr LT\ 5, 8)
S DRI IT YRR & EDR 22— R A & 501 LRt RIS L o T AL SRS (L i R
Plc,d) & LTEFREZND,
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F(c,d)
oD = S o Feh

ZZ TP, )& c NEEK d A AR TH Y | F(e, )ITER T L— L THEE
c ARER d LI L7 TH D, £o, DITRBEROESTHD, ZOP(c,d) &
TACEIRE LR & B LS ¢ 2N EER d 21> TR #ER b S DB IFOFEREE L
THWS,

WA ORI K o T & 2 o TeBRIERR ISR L, 7 4 VET BRR Lo, — DO HE
IZBWTRITZEN T —D LB L e ) T30 OJFEL ) ([ SWHERINIS
KoTEMEROTERBRAZENT5Z L2 AN PO TORBKN/HERI SN D F
THEY KT,

ZOFEIBW T, BEOBEROREISEFERRIIKFL TV D, £D7D55H
BB SN TV RWEEOMITICOWTIHEN S 5, #EAL [188] (X, =x—3
AZINBEIFARFEIE & W ) RBRIZRTEREZITTIC T T AZ Y T HATV, £ DORER % 55555
FERORDVIHERT DLW FEEZREL TV 5, EERKEG B O HBUHEE S X

VENRIC RSV D ERET D, ZOREICEDSNWTHELNTL Y A Y o THER
AW R HE R ORI EREER A AW L0 bE <  RFREOF M
R L TWD, ZOFREEZEAIL DCAPR (Deep Case Analysis based on Preference of
deep case and Regularization) [190] & MO, HARGED A2 5T HLA~O5E H 2B 0
THAEENRAONT- EHmE LTS [189] .

THS [165] (X, A1 DGR R T 248 0 & A L, & ZICHBIR—
ADFETERERHN M 5T 5 FIELREL 0D, ERTIERH =2 —<Z2H0 100
BISCITHR LT, 8LT1%DREE A FHR L7 L E LT\ D, ZOFEREE L T IR HIE,
HHREE 5T VOMED L 1X, 4FOMEOFLER R, A ¥ 77 —%2 5L XD
JUER . BEEEREOIEICIRET D L LT\ 5D,

B S [219] 13, BAGEZ L—2axy &R L2 EREEIS GOV T LT
Wb, HAFEZ L—LA%y MIEFED FrameNet |[ZHEHLL - S5EERTH D, BEDL
DIFZETIX, RV b E—ER L NCHR— hR_I Z—< T U AWT, BARGEY
U — ARy EbEGEO B EI 5121 F 55 (argument identification) (2%}
&5 [TAEHESET V) &, HSHE (argument classification) (ZxH9 2 %G
MHIFET V] OZODETNVEEE L,

2007 FEYIFICE W T, AARGEY L—2oxy MIERGETTHY . grilishTnDd
FHOEN D IgoT-, O, BAGEZ L —23xy SO LE=FEFNSH LW
FHZAERR T DU EZIT > TV D,

75



FEERIZIT M BT 1992~2002 FEROFEFEEZ VTV D, BERERIN T E SN D &
RG> T DTSR UTHE 7T7%., FHBLER 68%. EWREEIN T SN D R E )
Do TR KR LT, xRy b B—EE2HWESAIIEE 63%, HHE
43%, Y AR— "7 2=~ U E NG EITEE 656%., fBLE 38%0D EWAEIN 5
ERBLLT,

NG [206] (X, B & O AMER L 7B R O ERERRO S Y —F 2 [205] %Ki,
FERB L OEWREEIN 5V AT AEER LTz,

FERIZBWTIE, BHAIR—2DET VA2 A, AJ)SCoxt L ClhiFEfgiEs Y —7 X
NOBIL L~ F I Z & CHiFRERMN G L AFBEWRESOMN 52179, 7ok, B
HiE S Y — 7 ZDKRRZ TCIZANF TR RF a— " ACERELM G Ly 7t E =
— /XA T, M ERERGICEE D K HGHE T MC X 2 BRIRERAT G- & 45 B
B HOFER L ADETIT-o T 5, BRI, HAIR—R BT 5 BB 5Ok E
N 52%., WAt ET I L DREED 54% Th -7z,

RS [211] 1%, FEEICRIT 2 BEWREEMI R AR A L7 LT, b FETERE AT I
WX Lm&@@%@kﬁ%&%fﬁﬁkkﬁ@ﬁﬁkﬁmﬁ%xm@%@%ﬁ%%
V) OB AEBE TS Z kﬂEETkékLTW%mﬁ%5ﬁ4@ﬁ@ﬁ
1 GRFED RPTHIE . HORFTEF, 55 L HOT U A XK, KEWET) %
%Abkﬁ%%rw%%wT\T%%%&@@%%&%%ﬁﬁﬁ%ﬁ?é%ﬁ%w%?
NVEEREt LT,

FBR1¥ CoNLL-2009 Shared Task 7 —# Z# HW\WT{T>TCW\W5, HARGELHGELGTe
T 7 EREICOWTRHMIERZ1T > TE Y, F1 HIZOWTHRGEIL 84.97%., HAGEIX
78.69% & 9 FERITZR > T 5,
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6.3 EWREEIFE L EBREE

FICRTER L b brd LI, HEELHESH L O L2MOSFMETH D, &£
STEOMMAE U CIMEE N T L L THWORD, AEiTIE SRL VAT AICE
T AT E FEICOWTHIBLT 5 & &I TR ICB W TEE L 2 5B MEICOW
TS5,

6.3.1 BWEHENETHWOLNAHEREE FIEIZOWNT

6.3.1.1 backoff lattice

Gildea and Jurafsky © [40] 1%, #ERET L EZHANTT VO EERAT-, D
T h (head word) . pt (phrase type). gov (grammatical function). position. voice
DBODFEMEEMN e, HAEt LT DL, TNVDONMITUFORE EHETRIN
Do

P(r | h,pt, gov, position, voice, t)
ZOmiE, AT — 2B 5 FH A HA LT L L TROLZLENTED, 7
)L EFEEOMAE DY OHEBLRIEE | = OFEMEOMAE YOO HBEECTE 5

ZETRDDLZEMWTE D,

#(r, h, pt, gov, position, voice, t)

P(r | h,pt, gov, position, voice, t) = — ;
(r | h.pt, gov,p ) #(h, pt, gov, position, voice, t)

LU, 5 DORMEOMAEDOE T LITEF 2T O 72, JIT —Z B L Z2n
%@@ﬁﬁébﬁ%%<\?~&zﬂ—xzxmﬁi_%%¢éo%@tw\ﬁ%mi
OB DEDN DD T T & v MZOWTHIFT — 2 D0 %R, £ 2D
REMEOMAEG DT EMET D &5 FiEE v,

#IEAHH  (linear interporation) (%, LA T ORIZ X » THIM 21T 5

P(r | constituent) = A,P(r | t) + 1,P(r | pt, t)
+ A3P(r | pt, gov, t) + A,P(r | pt, position, voice)
+ AP (r | pt, position, voice, t) + A4P(r | h)
+ A,P(r| h,t) + AgP(r | h,pt, t)
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fSEY) (geometric mean) ZHWVAE5A1%. UL FORIZ L > THIZ1T 5,

1
P(r | constituent) = Zexp{ A logP(r | t) + A, log P(r | pt, t)

+ A3 log P(r | pt, gov, t) + A, log P(r | pt, position, voice)
+ A5 log P(r | pt, position, voice,t) + Aglog P(r | h)
+ A, logP(r | h,t) + Aglog P(r | h,pt, t)

ZZ T Z 1% X, P(r|constituent) =1 & 3 57D IEHAEE (normalizing
constant) T®H 5,

backoff & FE-XILD FiEIL, AT — 2 N OHE LIS B MEOMBAE T & Do
ZICIZ, FBEOZ WA FHIC, BEOD IS A T HICEE LT lattice & &Rk
T 5, BEDZLNGARIZONWTHEY T DT —Z DT —Z R WAL, £O T
DFED D I2NG3A0 OAE ) HRRTEATH 8 D WITE I K> TR 21T 9,
% 5.1 1% Gildea and Jurafsky(2002)7% FrameNet Z CiZ/E L7=7 A b5 —Z 12kt L
THHizEROTZHLDTHS, Coverage (DR MLDOMAELEDT —HNT A FT —
HHZHB L72EEZ2E LT\ b, Accuracy 135 ST U NIEL-T-EE&%
7~ LT3, Performance X Coverage & Accuracy DFE Coh 5, AT XAy fai=
T& D precision [ZITWNWEZXFTHY | REIRIEMEEZRL TND,

6.6 1%, & 6.24 D437 & JLITHERL S 4172 backoff lattice DI TH 5,

% 6.24: FrameNet # JCIZ/ER L7727 A b7 —Z 1% LTt 2R 7= 4558 [40]

Distribution Coverage Accuracy Performance
P(r|t) 100.0% 40.9% 40.9%
P(r|pt,b) 92.5% 60.1% 55.6%
P(r | pt,gov,t) 92.0% 66.6% 61.3%
P(r | pt, position, voice) 98.8% 57.1% 56.4%
P(r | pt,position, voice, t) | 90.8% 70.1% 63.7%
P(r|h) 80.3% 73.6% 59.1%
P(r|h,t) 56.0% 86.6% 48.5%
P(r| h,pt,t) 50.1% 87.4% 43.8%
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P(rl pt, of, t P(r | pt, position, voice, t
P(r 1 h, pt. 1) (rlpt, of, 1) (riptp )

' \
P(rfl nY P(ript, 1) P(r | pt, position, voice)
P(r | h) P(rlt)

6.6 3 6.24 D434 H HAERK X 4172 backoff lattice [40]

Gildea and Jurafsky(2002)i% 2415 % & 7= 6 IO MM H1E 42 AT, 8,167 4D
T =2 L TRIT AT o 1o R, £ 6.25 OfERZH TV 5,

# 6.25" Ml HEOEWIC X DR O [40]

Combining Method Correct
Equal linear interpolation 79.5%
EM linear interpolation 79.3%
Geometric mean 79.6%

Backoff, linear interpolation | 80.4%

Backoff, geometric mean 79.6%

Baseline: Most common role 40.9%

6.3.1.2 REAR

Gildea and Jurafsky (2002) 723V 7= backoff lattice (21, FMEA T & HEEN
BHALT AT OICEGICHEEEZHOE RV E WS MERH S, ZOREZER L

Surdeanu & [129] 1%, THOSHEIZHREARE WD FIEEZRE LT, EKROHERIZIT
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C5.0 Z v 2 [112] . ZHUEID3, C4.5 N OIRA LIZIRERDRERTIETHY | 5/
— ROEMGL LT bt —DOHFHENRKICRD bOEZESLNI LOTH D,

Surdeanu 5%, Gildea and Jurafsky (2002) 2 HW7=FEMITIN A2 T 6.26 (ZFC#H;
SINT=FMEE 2, FEERIZES L TiX PropBank % V72, Gildea and Jurafsky (2002)
DFENREEIZIBNT 82.8%72->7=DIZkf L, Surdeanu b DFi4lT 83.74%DIGE T
ol

# 6.26: Surdeanu 5 2%BINITHW=FEM: [129]

CONTENT WORD(cw)

Lexicalized feature that selects an
informative word from the constituent,

different from the head word.

PART OF SPEECH OF
HEAD WORD (hPos)

The part of speech tag of the head word.

PART OF SPEECH OF
CONTENT WORD
(cPos)

The part of speech tag of the content word.

NAMED ENTITY
CLASS OF CONTENT

The class of the named entity that includes

the content word.

WORD (cNE)
BOOLEAN NAMED A feature set comprising:
ENTITY FLAGS - neOrganization: set to 1 if an organization

is recognized in the
phrase
- neLocation: set to 1 a location is
recognized in the phrase
- nePerson: set to 1 if a person name is
recognized in the phrase
- neMoney: set to 1 if a currency expression
is recognized in the phrase
- nePercent: set to 1 if a percentage
expression is recognized in the
phrase
- neTime: set to 1 if a time of day

expression is recognized in the
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phrase
- neDate: set to 1 if a date temporal

expression is recognized in the

phrase
PHRASAL VERB Comprises two features:
COLOCATIONS - pveSum: the frequency with which a verb

1s immediately followed by
- pveMax: the frequency with which a verb
1s followed by its any preposition

or particle. Predominant

preposition or particle.

Chen 5 [20] 1%, EBAIZREARZHON TRV, BEOERET 2 FEOESME
EET LD, BMEOZEMZHWT C4.5 IRERZHWESHESRIZ L AR %
Gold-Standard & L CTHW /=,

6.3.1.3 HFKKRKT hrE—Ik

RkT bo B — (maximum entropy method) &%, 2 TORHBIIE 2 bz
T=HDOPITHFENTVD I EWVIHHRED S & T —Z I BITH S R W EFT O 347D
TUE—knMm (Thbbzr hrE—RRKORE) THLERETHHRRKT e
— 72 (principle of maximum entropy) 23DV TT — & ) BAFERSA 2 KD 5 i b
EOOEDTH S, Jaynes [62] (2L o THAE S 41, Berger (1996) ([ L > CTHKRSFE
JLEL DSy BFICHRST Sz (4],

backoff latice RRREARD L 5 RERIZES ET VT, T —F 2 RMEOMAE O
WZHET H1DICT —F AN—=AX ZADREICH INT < < OFEMEELH D DD E
LV, ZIDDETANRFOZ ORENMEZ . Fleischman o [34] 1%, ik k=
heE—iEIC K o0 EEE VD Z & TRk L7z, backoff lattice & VN /2 FiEIZ A~
T 6.2%DMERED ) & 7,

Toutanova © [135] %, Pradhan(2005)73 v \7=® & Al CH#EMEE AW TR > K
0B KA EREIT oS, SVM ZH W R E R&E BT o Z & 2
HLTWD,

Jiang & [53] |2, NomBank ~X— 2 DEREKE; 5 AT AOVERER LD 729128
Ry hr b —iEZ2RHA LT,
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Gildea and Hockenmaier © [38] 1. Gildea and Palmer & [39] 2SfH/=ZEM %
NR—=21Z, CCG EMNBH LM E BN L2V AT AR LT,

6.3.1.4 VY R—IRFTZ—< TV

PR— h X Z—=< 3 (SVM : Support Vector Machine) % Vapnik & [144] |2
Ko TRBINIEFIETH D, BFEH TANT —F =M BT LBRIzEnNEnD Y Z
AP =V U WNERRICRD L YA RIS 52 & C s EOR 4B L7
FETH D, BRLAVNIFESFE LN TE RSN, D—RWELAGDE D LIE
WRIE Sy FA R & Rr iz ] Lo G4 oM 2 EE L LTS HETH S5 Z & 5% Boser
b [8l ItkoTmahz &T, BFEREZEDD LIk oT,

O []

o OA\U
o ©0O) O
O DDEID

4 6.7 A7 —x 22 (£) hOREZER OF) ~BBRa2IEsMT 2 [186]

Pradhan & [101] 1%, SVM # i\ /=834, backoff latice & bhiz L, HHAFEHD ¥ A
JIZBWTIREARIT 2%, SVM 1 10% D[ L4 7z & @& LT b, Gildea and
Palmer » [39] ORMELFEIU XL 512, HHMHIO X A7 IZBWTI/RANR, HAFO X
AZIZBNWTIEERF ERFELP R AN RFEETH T2 e RE L TV D,

— RN SVM Pl K= b v B —1ED K 9 724358 F 1k (discriminative apploache)
IZEED S FEDIE D 23, backoff lattice RUEARD L 9 REERICESSET VLD HE
SOFEMEH D Z EMNTE D, ZIT backoff lattice R EARMNT — & & B MO AL
DEICHETHZLICED, T ANR=AXAIHEE LT R 57D TH D,
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6.3.1.5 HoyBANfTE FE

RRT Y b rE—ER SVM O K 95 2EHEMT & 58 2 X— AT L7 FEIZB W TL,
FET—HITER L R DEREFIDTE SN TWDIMEND D, T, EWREH
DG ENTeT =22+ nhERED bW bbb, ZOMEEZET L7201,
Furstenau & [35] 1%, $ &t < FEH 2 H\ e, ZHIIATI SN T L LD
BZXF LT, SUEM BRI BEN R BTV T N vh ) LEZBRIRL, HEZ DT L%
RIS S5 2 L TEBLT 2,

Gordon and Swanson & [42] (X, AN &= T~V LOLEIIK LT, ENUNRE
OBEF & SHERMNZIEWEIGIOENFFO T NV A BT 5, HDO X A 7ML T 5 #hgi A
HIIEITND LT 5,

6.3.1.6 FHfise LEH

Hbfize LIS < 7 7 r—F 1%, Swier 5 [132] <° Grenager & [43] (2L - T
PRI TS, BIFEIE VerbNet (ZINER SV TW A EEEOFRAZFIH L, #&1330E
FINLIE & BEREEIOROMNE 2 ETTZOICEM 73 ) XAz H0nTn5,

6.3.1.7 EEREEEIE
Punyakanok [107] 51X, XL~ TOT~OEI) B CTOREZ . BEERIE T E L
(integer linear programming) O &L LTI AT 7'm—F &2{T-o T 5,

6.3.2 BEWRFESFETHWOLNDERMEIZOWNWT

B LB W THERRE EDO L ) RFEWTREAT 20E N Z&IF, ED L O 7%
BB OT NI RAEFRATLINENI LD bR LAERERZ L TH D,

HEE G TITA E R DBMEN R D Z LML TWD, —RIICHEFIEIC
BWTIISUEN R RENE LT, HOBEICB W CXERN R RERN G L 70D 2 & 23VA
S Twb [100],

JRETHIFENE D I % - 2 53 B E CRED AR 2 4L 0 IA A TE & T RKIRBy 2 8 M S A
5 TR R EZ TR ET D FRIEEZ ) T 7 L0 ) BREEIN SIZBW T,
RATA a7 V7 (local scoring) Efica A= 7 U 2 (joint scoring) %A TH
WD ENRZ, RMETA 2T ) o7l OHEIZE 2 b TV EZEETIAT
IRAT VT DI ET, TNOHRTIHLUTO X S IaF G a i35 [156],
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(1) DNy T 47 (overlapping argument strings)

By [A1 working [A1 hard ], hel said , you can achieve a lot.
(2) F—oHEOHELEHIL (repeated arguments)

By [A1 working] hard , [A1 he] said , you can achieve a lot.
(3) DL (Missing argument)

[AO By working hard , he ] said , [AO you can achieve a lot].

ZDTD MDD T )L L DM OIKGFEREZE LI EAar ) 7Ty 7%
VT EITY, THHDOMEIIE 2 — Y AT 4 v 7T Lo TEMAER - 21T S,

BEWKESEIZBONTHWON D FEICIIEA b ONRH 5, B =Y —D7T U k
7 RIS D CERIROFFENMNE 2 BEWAEIT 5 o i BRI T 5 720 OaF5E
1T <ATHLNTWD, FIZUTOL I MEERRIEE LTHVYWLLS,

6.3.2.1 #AJDE! (phrase type)
EMARE & ANTITFEREBIR A B D & ) BIERIT ISV 2 ME, FrameNet (2300 Tl
Btk El [Speaker] 1F4FdHA]E LT, [Topic) (ZATERIMH DWW 4G AIE LT,
Medium | (FATERIM)E L TBN AN H 5,

6.3.2.2 #F#IF (governing category)

WREE (governing category) &ld. 3 AAF—|T L5 T 1980 FRITEHEA I
T OEBGR CTh DR - HFEEER (GB Blim) &I D SR FOPHLA DO THW S
NAWMETHD, HLHEILOE, ZOa B TR/NOAZHREHEEE VD,
FEREEIRE )Y S (272 D4 FA]IX Subject Th 5D Z & 23 < | HEERHIED) VP 1272 54 54]
I% Object 12725 Z EMEB N E W I BIEIZE SR TH D,

6.3.2.3 BT ALORE (parth tree path)

IREE D ER E COFGEMRITR Lo, Fl2IXKOIZEIT 5D ate 7° 5 He ~DFEH
IZ IVBTVPTSINP) OXHICRBLEND, RKEZTDOKRER LD /) — NITfHE &
D EWREENIZFEEZH Y . X VBTVPTSINP WO RKICL > Tllh A<
ERITEWREE Subject 2, VBT VP | NP &\ )R Tl 35 < BHREITEMAE
Object ZFf>MHAINHH Z EBBIEIN TN D,
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<.
w

He ate some pancakes

6.8: parth tree path [40]

6.3.2.4 f5AH L RFE @ﬁwu B8t% (position)
RO HBALE DN IRFEORINE N E W TFERZFRMELE LTHWSD, 2k, 2<%
B FFBITEFORNC, HRFEIZEEORZICHET 2 LW I BIEICE SV TV D,

6.3.2.5 BEhFDORE (voice)
B N REEN VS B RED & W O A B L LTV S, REEhEEhE] o B8 H EEIT
LI LIz @hie HAEE D B 1EE & BRI B 08 T8 %,

6.3.2.6 FF (head word)

A F ) O FRHIE WA E A b DREERET D DI, #l 2 1X, Bill X brother X°
he & W o 7258 % BREICRF 4 FAM]1L Speaker D E WAE 2 £ oMK M3 5 < . proposal
X story X question & o723 EFHICFFO4 R A)IL Topic O R % FF oMM

A

6.3.2.7 TAI#iKg (subcategorization)

ZOXITBNWTEOEFNIY G2 HOMEHZ FMEE L THWS, #i 21X F—0EhE
close Téh->T% [The door closed] D L 9 72 BE)FE R HW 545 L [He closed the
door| @ X 9 ZefBEERI 22 VO L TIREWREEIT 502 = N8 R 51337 Th 5,
HIE DA D close O Fir#ikESRTEIX{subject) T2 DIk LEEDZE NI {subject,
object! TH V| KRBT 5 ENAEETH 5,
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6.3.2.8 argument set
SCHICHBLT 2 2 TOEGFE O TOEIZAM G I N EREE OES,

6.3.2.9 XIIBITHEOHBINERF (argument order)

52 5NT-HFEOEO L OEFZ DN E (position of a constituent in the sequence of
arugument) % LR85, T ORMEIIHERITARZ HW W=, SRL v AT A
BN— AT T — |\ L COEREICT S Z R TE D [34],

6.3.2.10 RIDHEIZE-x b= BEW&EE (privious role)
ATDIRIZ 5 2 BV BEREEE], B 52 BRMICH 2 bz BRI OKFEZ R
%M [34],

6.3.2.11 FEFDRF (head word part of speech)

Penn Treebank O/ /BT CIXHECR & @I, il a & A 4450 0 X3l
MIRENTND T, ZOFFINHEIZ X > TUMBRIT S CWiuE, 4o ERED
R DL TR DA G Z 5 BERABIOFFEIZE LD [129],

6.3.2.12 EMOEAXKI (named entity)

NARHA 72 8 OEARBUTELNAFAET D720, T —F AR—AX ZAORMEDNEL
T, ANTx L CEARBME 2TV, Zb%x A4 HiA) bvnwo7er T
NPT A 2 L T oMEA RS S [101],

6.3.2.13 BFEDITREZY T

B BRI T T ALY U UIEREHRELE LTHWS, ZHIUTERIIC
WEWENE RS T & W D BLEERICE S W TV A, BRSO BE T BB B fEEH
FUTHIHEENZNZD, ZOZEEFHALTIZ ZAX Y T E21TH,

6.3.2.14 HIEFAIDOEFFE
EARTEFAA] Th o A, £ OEFITANERIZ/L 5, in, across, location & VYo 7=
ATE A 2 EEHCRFORTEGAIE [5EP ) 2R T EWREAEIZES>Z 8L, 2oLz
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AIEFIC L > ThLHIBREEWRREINFETCE LD, INaFEELET5, #l2ILin O
£ O 7eRiEFNIZEERME DN T 2T 523, in February IXEFf %2, in New York [335AT
BRI E VST I ) ICHTERM O BRGEEZ ZEICAND Z &I L > TEWRES Z R E
THENTX D,

6.3.2.15 First/Last word/POS in Constituent
BEEOHORY B D W% DFE, FIRIXERES,

6.3.2.16 UTIIT DB HBIERF

TR L7z argument order SZMEIZRIIE L TV 525, IHAH TRWE O Haksll 4
52 Ex HIIHED NI HEME, ZNENOERIT O RGE L @*ﬁfﬁﬁ"]@ﬁ%ﬁﬂ%éﬂ
%, HTHDHHERITZ O TRVERICHARTHGEE TOBBENSLIT D &V ) BIEIT S
Tw2 [101] .

6.3.2.17 ERDOIXRIEH
HOHERIZOZ, BIBLOEADRBEERENZNDOAO X A 7 FhE, EFED 5LE
BEMELLTHWS, 2FVEROBEINT-IREHRZFIHT 5,

6.3.2.18 R ZRTEARE
Eii)iﬁ)%7ﬁ>E&)*Eﬁbfb\éﬁ#ﬁaﬁé’ﬂiﬁﬂw (temporal cue) ZFTe G Z RS
TIEFEME, & 2 CHEFEIR TN Y & id year. month, yesterday 72 E DFEAZ R [130] .

6.3.2.19 HHHEF
AT — 2 AR R L 7= 5B & ) v R IEEM: [130],

B EBEOEEEZHLAEDE THWS Z & TRV REZE 2N TE 5 &
NDHHNTWD, Xue b [150] X, AFTOBMENEITHDH Z L 2HMEL TV,

(1) @BFELFMOL A T OMHEDE
BOZ A TITERREE LTRAWESG SN SRR L b o b S 220 A, ikEE
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ERLABDED L TRERDREEDLRENE L 2D, RET VBRI, EHENE
THLINENPEHET DHEORMELE L TR LTEDTIERWD, bDHIRFENG X
SNT-RE, HDORTED X A T ORMENIEIZ 2 5 AlRetEN E £ 5, il 21E NP HiK
< give HRIZTEZ HIET DR AR L CRiTZ WS, give & W I BEENR G 2 B
TORBUZIBWTIE NP (I TH 5 AlREMES @ LIl T & 5,

(2) RFE & EFFOMAL DY

(3) HE L NLE DM AADE

(4) WBFE L Z OubGEE & EEM OO A G Y

N —FNEERWEZY R — hR_T H—< o i PIIREOMAEbEEZERY AND
ZEMBEGVD, HREENPRELS DLW MERH D, Xue b [150] (FHA— Fx
B == XHEEN D WK he E—EE AW PR R -
NZVEHCT DRI EE 2 B L T\ 5,

6.4 BEHREREIZOWVWTOER

RKEFIILORBIZHN D FHHIZE SN THOHEIND O TH D20, EOHHEITHE
R/ TH Y | 7280 DB OE AN ZED 72V, ZAUTH LigER (5 25 WIXERE
) TSRO T Y — (L THY | ZOSEORELITF R FOFMMICE E ST, BV
TWHEOBEROFINZT VAN T LA Y M X s TiTb &7 2 —{bx i
M2 enTED, LI, MEOEBILIZBERO R VEETH S,

BT OMMEBR 72227 F Mu 72y =7 b)) IZBWT, Lilck+ 55
b~ — I — O BAEENT O -, SFEERIITFNNGE (R N7 v 7 HR) LR
AL (hy 72T HR) BNV, 20 ) BB T EIC X 5 5HR TIRERIC
ITWHFEOBWHZ T I EER S L LV o MEN SN TS [200],

T [209] 1%, AT OV TORBIRY 22 Fnik Ll <0 A O RHIRY 22 g o B
CEDID ThE) &, EEEE L WD T4 NV F—ERICEERBAEZERT D ) R
RHTEEEMLTWS, TOLET, ELLOBEICBTAERIOVTEH, KEW)
BEIRAE BN ST e 20T e A ERIEIC ST, fHx ORBBIFRIC oW T
b EIO 2 P BESLET T A I LTV D 2 &R0, TN O O FIE ISR ) 72 BRI
HEzonsZ EEAHEE LTS Z EEHHIL TS,

BB OFBMITEOER LEOFE TH Y R EICL > TEOHFEEEITIEE - T
W72y, Fillmore [161] <° Grimshaw [44] XS 555200 Z 0> & SRR FE ORI &K
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& L7223, VerbNet <> PropBank |35 & AL OB A5 20 FEFRENIREINTE
v . FrameNet (23 Tid 1,000 FiFEZ H 2 5 BEWRKREINREINTWD,

BB OF GIIX RS OREN R Z KIET, flxE (585 T8 5] L) B
WZOWT, TREEREEZRIDE S | & TREEDAEEZ KENIZED ) TR > 72 F
LIFFRCTHLHB, KEFERADO EB 5% FRE L TR D CTEWEEI O 513875,

YIRS [207] 1ZZOMEEZZ T T, HEOBER L TW 28 EMEE S Y — T X2E
WL, EMFRIC T2~ v 7EEWEREITIT O 0 Tide < EMR TR Z o723 k%
W T 27O DEART — 2 & L TEREE 2595 L L5, BiFEifEE Y —7
ZNTBUE 71 HIEO B REE 2 F > T\ D,

6.4.1 7L —ADFOMEEBEWREE DOIL

FrameNet <> PropBank & o7z BRI 5 32— N2 1L, XHOBEER 7 L— A
EMEN D REDOHEBE LA FFO LWV I BTSN THER I TWS, BEREEIIZEN
o7 L—ANIEAOKEE L TERIND, #ilxlL PropBank (28T sell &
buy &5 “oOOEEL, FAFENEFD T L—ARNIT [Seller] &9 EMAEI %o
N, ZHEZRILFHETH-TH sell D7 L—AZ81F5 [Seller] & buy @7 L—AIZ
BIFDENITERKEE L TINObD E IS5,

ZOERIZEY 3= 2P HEFIOD I WEFIDN KEITHFET 2R HBL L, F
BHEFOT —F AN—ARX A %5 X ZF, SRL %2179 L TCOZOMEERRT D=0
(VR BT D BEIREE 2 A & OFREE TIUE L, il o H 2 %E OFG 2 LG5
FUENLE LD,

Moschitti & [89] (., XH 2 6R A I 7-H% AX (Core Arguments)., AM

(Adjuncts), CX (Continuation Arguments). RX (Co-referring Arguments) @ 4
DDY T ATHHL TS, Baldewein 513, b L7 L—ALADEFALI N7 L —L B
DEFE Bl LTV b Al OFIET —# % Bl OFlT —# L LCTHAAT S, L
D7 7 —F ML T %, FAEOFERE L LTiE (1) FrameNet (2810757 L— A0
[ B4R (Frame Hierarchy). (2) JEIR) 72 7 L— L5535 (Perpheral frame elements) .
B)EM 7= XAizk D7 T A% (EM-based clustering) MHAWVWSILTWS [2],

AR S [197] 1X. FrameNet & PropBank % %52 EWKE OINLERZTT> T
%, PropBank I21% 4,659 D 7 L— 2, 11,500 fHLL FOEWAEINFEL, 7L —
LTV OFEFIEILEY) 12 [ TH D, FrameNet Tik, 795 HO 7 L— A, 7,124
DRI o T BEREEIDFAE L, EHIOK DY 10 EELT OFH] LFrz e, FHlo

89



DI ENIT —ZAN—ARADOMEZ G EE Z LG50 b O TEWEFI AN
3252 & T, FHOLRIEINAN—FTL0ERD D,

BERESOFALICEA L TIX, Yi & [155] | Loper & [74] | Zapirain & [157] 72 &
M OERZ IRFEIEN TR ST E 12y, BWREHIOPALITE—OEIFEICES < O TIEZR<
BEOREZ AN RETH D EMHRLITEEL TV D, (ERIFZEICERIT 2 BEW&E o
MBI, 23— "2 OEREER T~V % —% e OB 5P T VI EE X 5 2
ETHEBEINTE T, LNLIOFEIIBWTIL, B—OFIEIZESWT L ERAE|
ZPAETE RV, 2D, R BIE, BWRESE T ~icx L TEEOIET v a2 E
CHEAZXIGSE D Z LT, EWREFIDPnFEE O LRI L 2 7~V FRFICR S Z
EERBITEDHLIIC LT, ZD LX) RPULIZ L 5T FrameNet ZF|H L7c%E
PropBank # AW\ =855 b, BEWEE 5 ORBENRN L3252 LngEILTND,

6.5 F&¥

SCED SRS BRI ET DM RITHARS B OREL SIZITERDEE-T
HEWEEE LS DBITONTWDEN, BREEIS 5 W) 77 e —F I L5 5tidE 4
10 £FEFRE LM THIL TR,

FENC L > TER LI L — L2 _—2 & U CIEREK ZHET D5E08 h 072 » -
T, 2002 4|2 Gildea and Jurafsky & [40] 7% FrameNet &% H\TIT - 7258, &
R BN AT FE DR & e o Tz,

I BT 2005 4, EMEHIZAE Lz KB 2 — YA TH 5 PropBank DFERKD,
PEFE ARG L LT BRI EI 5-0F7E 2 Il S 7,

PropBank (2L 5 KEDIEMfT & T — 2 ZFH L8 dH Y 58 288 L rzen
BRI S, ERFiEE LTI AR— s Z—< v [100, 101, 137] | &K
T hub—ik [46, 72,150, 154] | &P EHE=S [24] 22 EBRHVLR TN D,

seaEftar S 2 WS H [160] | EWHEE S— 2 WS [45, 102] LD 2
&b INHIZ iR S VBT H D BWEFIT G- 27 MIHEES—Y o a1 7
v T DI BEE S T K DHESRATRS KSR TOT B ITRAI R R DR T
<, Yi b [154] 13, K=y hrbE—kEX—2X & L/ —H%— (Maximum
Entropy-based parser) Z 1 9 = & TZ OREIZ®G L7-, Koomen & [64] . Pradhan
5 [103] . Marquez & [91] | Tsai & [137] (%, O N—VDOHNEH NS Z LT
RS L7z
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2005 4= CoNLL ® shared task (23 CThe i OMRE A 72 D1% Punyakanok &
[109] DL AT LT, VA=V A =X —FTNDT AT —ZIZ LT F1LET
79.4% & WO FfEZ H LT,

2008 4E CoNLL @ Shared Task (233 T, Zhao & @ 79.40%. Vickrey ® 79.45%.
Johansson ® 86.37% (Z ®~A D7 — %%, Jointly Identifying Predicates Arguments
and Senses using Markov logic £ V) 72 EDI AT LR H -T2, iiEOEMKZEE
T5HZ & TCEWEREINGEOMRBENETHZENTESHL ) Surdeanu b OHEN
BREN-o7= 181 . XHOFECK L CEIEMICERZM G LIca— X2 Th D
OntoNotes &G L7122 LIk, BEEOHR R LTRLOBEOEKLEE L ETO
BRI SR AREIC/Z2 0 Che H [19] XV A+ — VA MY = % —F VDT AT
—ZIZxF LT F1 AT 89.25%DEAEA HI L7-,

FEERTIE 90%IT VW WERE A R T 5 £ TITHE L L 72 BB 5.3 2T L Th 58,
Z OMRED[H]_E & TR BT S O BEN R S uifd 7=, Johansson & [54] I,
BHDOV AT DZBWTHFEAO 23— "R L3/ 725 a— "2 %7 2 NRICHWTS
BT HPHA A 71BN T 20%E< OREOIR TR AN & 2@HE L T\,

INHOMEEZ, FEIEA LT — 1y b I3 B DO SCEIR L Cif
MrzEiTo CTHRBEDIKRT LWy AT AR S 117-, HMM (Hidden Markov Model)
ZFM L7z Huang & [61] O A7 L%, FEHHAT =X+ — LA M) — Vv —
FNAOT—% % T A AT —HIZBrown 22—/ 2 % W2 PEREOIK T 1L 5.4%
IZEEEH-TNAS,

JEFELUAN D BB T 0 BRI EI 5O biThN T\ 5, £OH T H HEREI X
THMENFKATHY . FEFER O PropBank T % Chinese PropBank [149] #{E
STV 5D, Xue [151] 1%, Fla— "2 & W= BEREEI 513, HaEiiire A 7T
1T TG B TR DO IGEOEREEI S AT LOFEE LT 208, REREGE/ S—T 0
FEEEDMENWTZ D12, 2 W26 O B FIOMERRIZIEGED TN L TE LK
TLEEHRELTND,

AAGEIC BT 2 BRSNS 0MF5E1%, PropBank @ & 9 22 B RSN 5 S -k
BB a— "ZARARRE LTS &b d 0 B TFEOFEL NSO X0 &I
—ADH DN,

Fea & G T 4T ERBEKONZ — U OFNTER L, A% FEMER
LR 7 L — A~y T 7 SE5 2 L Toa— AL OEWREE| 259 2% Fik
[224] | EDR #E% HWTEGEOMERK S Z — o T C@BEESE L, AT Bl
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L7 B O NS — 22l ~ vy F 7 S5 2 & T EDR AAGEILEREE OIS
Bt 2153 % Fik [203] | EDR AAGEILEREE ) G4 G & K@K O/ 2 — 2 24k
ML TTF =2 _N—RICER L, HBUHE 2 SRICEWRER 2 #HEH5 5 Tk [192], 58508
LOWEE BB ICEE ORI EET LT A FE (187 | 150 SIS 2 FLICHAIN
—ATEWEE 2532 FE [165] 2 Llndb s,

PAREE OFIEZHOIAEL LTE BAREZ L—Laxy bz itk k= hr b
—ELYR— IR =< R AVZb o [219] | BEFOEBERKRY Y —TF R
RN EHEGERIA L2 o [206] | iREEOIEO O KI5k 7 R O &
7 /L% Passive-Aggressive 7 /L3 ) AL THEET 5 Tk [211] 2355,

NAIST 7 F A b 22— SAZX L TRERWREIOT /) 7—va v ztr57my ey b

e HTHY [223] . PropBank @ X 9 R ERREIAAT G Sz KB 22— 32
PEfFSN D & & BT, BARRICR T 2 BHREEIN SAE LA T b0 L b s,
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TR

Jlin

T REME 4 R D RRAT

7.1 EREAT

WO AT 78 SIXF A RELT 5 NI E A BE T 508, 450 —HBIC b FHe
ERBFTIHLONRD D, FlziE T ERIOHEE THIBSNZ) L0 ) UTB W T, 4
FOTHERS ) X T ERIDE A5 Lo FEEERT, SREL [217] Xz ko5 7k
KA RN L IEATE, ARSELEOFRE Y — 2 3 3 » 7 CoNLL 2008, 2009
TlE, PropBank & NomBank % H\V 7= k38 & FREM:4 512 %9 2 TARE & AEHT o 3t
AT TN E | IEFEIERIFESNTNDFE TH D,

7.2 ERMHB] L EFEE

FHEME L1, P TAFDRFREEZRITNEINLEWVIZETHY, RILAFTHH- T
HNRICE > THFEZRTDLHIZE ) 2R TVLPENT 2560355, FlziX TvR—
N 72ERZNTHTY, BIZLER— N EWIRERMEZRTONLAR— b5 L0517
ZaRT ONIIRAKTT 2, T70bbFREMNA F ORFEEAERIT IV T, B

[CTEMEE 2T T 27200 TIER < KR LR D AT FRIEEZ FF OB E N T L%
EPHETHIMERD D, TS (193] 1%, BiE DX A7 & THEMHE] ), %E 4% 118
FE] EFEATND,

/NAT S [195] (X SRR E HFEEZ R X A7 & LTH-o Tl Y, HEEMEHRB] D A
RIS FIEZER LT D, Zhud, FEMERNIIFEREHREMEOMETH Y |
HFEIE & 13RI OB Z WD BN ANTE ERHEL TNWDHTedTH D,

FHEMEAL B D TR IS AR AT 2 AR FETEAE AR L BT 2 &L AT O 3 2OMER & 5,

(1) FEMAFNIIRIC L > CTHEZIRETIHEEZ O TRWEELRH 5,
(2) & CHIHEN TIE e IBREZEHAL TEZD2LEND D,
(3) HBLFNIEFE DFHD &7 572,

Q)i 7ozt TARBE CEE AT &ﬂ@o%@ﬂotJ&WOﬁ [ S1ANe

. EERIMIAL LToOEMAER L TR FRMELEZ2V S, EE Baix T 5
&w5ﬁ%f%©lﬂﬁbi> Gy =FEEEAET D) L) HIE %%wa . (2)
ifﬁﬁiﬁﬂ%$m¢éjkmoi_kwf\ﬁmFﬁ@%?éj®@iFE%§%
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REWV D L THE 2T L0, FRREAE T3dR) oEiE TRF) THYH, Z
NIV ER BN CEET DM ER H D, QUIFRBIEAL TN TERER AL CHOBEM 45
BT 2UENDHD 2 ENE MR LT 2ETH S [194] .

HREMEHIBNL, SCHICHEN D FEEMEA T ZFELEH D 72 LD 2 7 T AT 5
BTHY ., NS NOH 7 L8 %2 SCOREE 2 ARG ICE L CHEMELE LT
VT —=RAT 47T NI AALTHD BACT [182] ZHWTHE LT\ 5,

NAIST 7 F A b 22— /R 22BN T, BREICOWTIET KD 84% & 88% MR W %=1 D
BAMRIZ S D CENCTH &2 FF O, FREMAFICB W TIEZNZEN T D 31%, =HD 22%
LRV 52 BIFR O SCEINCTED 220, & B2 R FEI B A B 2 tE > THBLT 5729
FEBIFAN R E R FHD0 L2250, FREMEA T O IAEBIF & fE bl Wi = zh%:%#b
MY EFTHTENTERN,

ZO L) BEEIC LT, BENLENNDLLTOREZFIM L TxILT 5,

(1) FRREATNFEELZRFO & EIFEEIE L COREES 20 L & 0l &
RHNZZ Tk <,

(2) W%m:%zm XY D B AN E R 1T B O TH A FE o,

(3) FHEMATHOH HIEED L DI waiiﬁﬁﬁ%iﬁﬁ%%hfwéo

(D@ DRE & TElZ, %ﬁ%ﬁk%% 2O M E A FReME A S ORI EIC WS, (31T
DWNTI, FHREMEL A L RFED M CHEHO RSN DWW REE 2B L, ZIEEFI LR
ICHWTW A,

NT S [194] 1%, SCHOAFRFREMA T T H D 2l d 25 72 O IS8 FH & 4% 2R
DILEETNVBFIHTE 200 E 9 3% EBRIT THERE L7z, B3 LR EROIMLE T T /1T
IXHEEHE B OE TV [218] ZFIH L7z, BEH O, 4eind&BhElc a2 L CEFvIctR -
TWo &0 EMEEP(v,c,n) ODRHEEIZHERPOIBIEE®R A > 7 v 7 X (PLSIL:
Probabilistic Latent Semantic Indexing) [50] Z HV . (v,c,n)%Z(v,c)EndILfE & H
BMLTETNVEAFR L TV D,
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candidate score (MI)

X 6.9: IHCTHLINENEHLER T OMEEZ 7 a v b L7 [194]

FERIZEE L TIZ NAIST 7 F 2 b a— 20680 HF 1 B4 137 it (1,226 X0)
H SCNIC TR DTN & D FHREVER Gl & b RIT, THDOA T & U & D oD 44 5 2 Lhig
L, HTHLNENELER T OFMEZM 691271y FLTWD, 5 _RRIIMO
AFOFNIE R 27 @ < HO R 27 HPMERWFF], FHINGRIFEOILE R 27 235 <
MDOLFAD A 2T PRNVEFTH D, 5 _GREFURRICEENDHHEEMMOLTID~
T OREIL LD 71.2% (9,715 FHl) SV, LA I T OREIWINEME LchGE
DFEEIL 90.0% T o 72, BRI OHERNL 28.1% (3839 Ffl) & - 7= K5 1T 55.8%
Tholze B, WERIZEENIEHNCOWTCTIHE R AT RNEHEHTHLIN, F—.
“HRRICEEN D FHNZ O TILEDAN OFEHRZ W THRIT 20BN H 5,

fERr 5 [185] 1%, ARk T L — AREEZFIH Lo FREMAT O 2 E L, K2
FFAELR WA 7 L — AFEEL a— 20D HEWESE I 5 2 L 2% 272, 45 L TN
JRRTHSE SN TA D Bl OO 2— AN LINET A TR T L— AGEE%
MEL TV D, EBRICEEL Tk, | AFE 12 o8B O ERSH 18 4508 2,500
T % DTk 7 b — L REE O BEIEEL 21TV £ 17,000 FEOAFNIDOWTE Y
L— AE STz, WA RIL 82.9%, MHIERIT85.3% Th o7, /o, HEMEE L
AFkg 7 L— AEEE A O CBIREET 24T o 7o RS R \Lm45rmhﬁﬁ46%m
BETH-oTm, XARICBIT DA v NOMEAMENRIRD Z L, a— XA 2l A
BIDBARREL TN Z LR ENITRR Y OFERFAKNTH o7 LTV 5D,

NomBank (28 W T3 FEREM4 ] (nominal predicate) 2k 5 7 ~LAHF 1T TH
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NTWDER, ZNNRRFEE LTHEDORIZED L 9 R E RO W CIE#R % Fr
STV, Gerber 5 [37] 1%, NomBank (2% 415 FREMA GO Tl iEEE
BT 21TV, ZNH D 95 B 65%I2x% L TFDIE (implicit argument) %342 =
EMTERLERELTWVD,

7 6.27 1L, OB ¢ DEREMEATpOEiarg, Z 72T G 0% Ml 5 7212 H

WIEEMETH D, larg THEOFEEAZR L TEBY | iargy NEMEDO TR, iarg, DEHED
KW, iarg, WEMWEDXI G AT, Bl 41L investment (&) &5 FREMAFIC
DWTIE, BEFEDiarg,. HET HeEDiarg,. HEINWHEEDiarg, & 725,
DHEORGR L 72D OIE, FReMEAFp & HEHiarg, & i E ST R)SEEH (coreference
chain) c¢'® =-2#H(p,iarg,,c) TH 5,
FBRIZER LTl 816 M4 G 2B ieT —Z 2 VT, FMEICES YR T 1 v
7 [8lJ#FE7 /v (feature-based logistic regression model) DFEH 2 {T7-7=, 7 A NHT
— & & LTI 437 OFEMEATFZELT —F 2 AL TWD, EHOX—27 1
ELT, ZoDLUTBWTHEBEATFICR bIEVMEM Ziarg, E T2 WVWH B a—U R
T4 7 ERNTND, EBREERILE 6.28 Dl THDH, X—ATA L OFEL L
LCF1ET15.8 A > b OMERER EAER STV 5D,

3 6.27 OGN FREMA Flp D Wiarg, 2613 B %
HBrd 5 7= DI H - FE M [37]

# Feature value description

1 For every f, the VerbNet class/role of ps/arg; concatenated with
the class/role of p/iarg,,.

2 Average pointwise mutual information between (p,iarg,) and any
(ps argy).

3 Percentage of all f that are definite noun phrases.

4 Minimum absolute sentence distance from any f to p.

Minimum pointwise mutual information between (p,iarg,) and

any (ps,args).

6 Frequency of the nominal form of p within the document that

contains it.

7 Nominal form of p concatenated with iarg,,.

8 Nominal form of p concatenated with the sorted integer argument

indexes from all arg, of p.
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9 Number of mentions in ¢'.

10 | Head word of p’s right sibling node.

11 | For every f, the synset [30] for the head of f concatenated with p

and iarg,.

12 | Part of speech of the head of p’s parent node.

13 | Average absolute sentence distance from any f to p.

14 | Discourse relation whose two discourse units cover ¢ (the primary

filler) and p.

15 | Number of left siblings of p.

16 | Whether p is the head of its parent node.

17 | Number of right siblings of p.

7% 6.28: Gerber 52 & 5 B E [37]
Baseline Discriminative Oracle
# Imp. # P R F1 P R F1 p R F1

sale 64 60 50.0 28.3 | 36.2 | 47.2 | 41.7 | 44.2 0.118 80.0 | 88.9
price 121 53 24.0 11.3 | 15.4 | 36.0 | 34.6 | 34.2 0.008 88.7 | 94.0
investor 78 35 33.3 5.7 9.8 36.8 | 40.0 | 384 | <0.001 | 91.4 | 95.5
bid 19 26 100.0 | 19.2 | 32.3 | 23.8 | 19.2 | 21.3 0.280 57.7 | 73.2
plan 25 20 83.3 25.0 | 385 | 78.6 | 55.0 | 64.7 0.060 82.7 | 89.4
cost 25 17 66.7 23.5 | 34.8 | 61.1 | 64.7 | 62.9 0.024 94.1 | 97.0
loss 30 12 71.4 41.7 | 52.6 | 83.3 | 83.3 | 83.3 0.020 100.0 | 100.0
loan 11 9 50.0 11.1 | 18.2 | 429 | 33.3 | 37.5 0.277 88.9 | 94.1
investment 21 8 0.0 0.0 0.0 40.0 | 25.0 | 30.8 0.182 87.5 | 93.3
fund 43 6 0.0 0.0 0.0 14.3 | 16.7 | 154 0.576 50.0 | 66.7
Overall 437 246 48.4 18.3 | 26.5 | 44.5 | 40.4 | 42.3 | <0.001 | 83.1 | 90.7
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FH8E BbVIZ

INEEEMERAT O OT, REEMA G OEEHRA 5127 P LTS,

BIEF CEWREIM 50 & 72> T D FikiL, PropBank 78 & O EMARE| # 773
fHhEnlca—"ZFH LIEHEH V FEHERWDLFETH DL, 207D, EWEEIT
HARZeiZ 80T 2050 E 13, YRR LICH 5T 2 RN BEEORREEZITO EE- T
feature engineering |29 2 & D0, H LW FEEO FEZEH L Z EIc Xk 5%
REMM] LGN LU,

L LENDDOFIEFY A& a— RRAUKFET D720, LRI FOREE 2
Do

1. FAA L ORE
2. U E I = RAPEfF STV WRTE

N DORFEICHT 27 7 v —F 0 BWREEIT GAFEOS R ORE L ' D & B
o,

Johansson & [54] X o> TSz, JIHO a— A L 38 e a— 2 %T
A MHICHWESGEGICE S OBWREEIT 50 A7 ABRABHEROK T2 AE 5 & v
I RIEICx L ClE, Huang b ORI~ /La7ET7 ML 5 FiE [61] . Samad 60
A FH A2 AV TE [118] | Lang & [67] O#ffize LS8 %2 AV 5 ikl 8
BEINTND,

BT E a—RAOBORREEMM ML LTiX (35, 42,43, 132] 72 &03dh 5,

ZALHOMFFRIZITE LTV D DI, ERMSED i Th o T Ehfi b 0 738 Tlde < &
A7 L0l L E Vo e FEEZHOW TS Z ETh Y, 2D D FEL S
M7 2% 2 ENBIEICE T 2 BRSNS 5RO R TRE RN ER L T 5D,

— T XEDOBEREMTT 2 9 A TOEWKFIT G ORMBER BT 2861805 5,

Blanco(2011) 5 1%, SLEOER AT T 5 Z L IXB RSB flA CE - EHE
RBAT ThHDHEL, ORI HEREE 5ORMATNT 2 6l LrLZ
D—J7 TEWREENIE RN IZ 31T 2 R € O BIRMEIZIE 7, CE OG22 B W% 4 7
W DII3FNE AT 57200 TIEARZERIELE LTS, M8.1IZBW\WT, — KR E
R FIT 5-2 A 7 ML, FER O SN MEEIKAFBIRICKIS LEBRETICE B 5
D, AR CRINTZERL LOBEKRAIRZ 5 ETHETHL E LTS,

Blanco(2011) 5 (% semantic primitive &9 BIfRMEZ LN OHH T 5 iR
LT,
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NP VP

o
— T— -

A man . .. Vv PP NP VP

GL

\ A
L =came b/o{etl yesterday  t talk
\ Wt\

N
N

8.1: FEDOE MBI M (semantic relation) [6]

Blanco (2011) o OfEfilL, XEOEKREZMNT T 5 Z S IXASIXOIEITR L TEK
BEEZMG5THILETHLEHAZEESETLE) Z IR L TEMEEZE LT H O
Thd,

LEOEWRA RS RO ESL, B2 5  FHEMEDHEAE L7z BREH 6 FH AR
MIAX LT TE 803, B FIEOEANIZ L > TO RPN LT EBUTIE SN L9
WHEbNS, L L—FH T, L—A_X— 2D FENTERT - - AR S BN
Ffo TWIEERETF L O OBIRREGN M FIEOEAIZL > THEALTLESTND
ZLEEERMT AR LD D,
WAL K SRR D O MR WER EMVWE L Z 208, ZOBDFEE
WCARAI R DTHA I,
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