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Annotations in PropBank NI

* based on Penn TreeBank
* transfer sentences to propositions

 goal is to annotate every tree systematically
* SO statistics in the corpus are meaningful

 generally more data-driven & bottom up

* no level of abstraction beyond verb senses
« annotate every verb you see

* Martha Palmer, Mitch Marcus, Joseph Rosenzweig, Paul Kingsbury,
Hoa Dang, Karin Kipper, Scott Cotton, Laren Delfs, Christiane Fellbaul

http://verbs.colorado.edu/~mpalmer/projects/ace.html
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Proposition Bank:
Generalizing from Sentences to Propositions

Powell met Zhu Rongji
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Powell and Zhu Rongji met

Powell met with Zhu Rongji

Powell and Zhu Rongji had
a meeting
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battle
wrestle
join
debate
consult

Proposition: meet(Powell, Zhu Rongji)

—/

meet(Somebody1, Somebody?2)

When Powell met Zhu Rongji on Thursday they discussed the return of the spy plane.
meet(Powell, Zhu)

discuss([Powell, Zhu], return(X, plane))
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Penn English Treebank Nada e/

* 1.3 million words

« Wall Street Journal and other sources
 tagged with Part-of-Speech

 syntactically Parsed

» widely used in NLP community

« available from Linguistic Data Consortium

» the same data as in the (eng. part of) PCEDT
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- Penn TreeBank — PropBank

* Add a semantic layer on Penn TreeBank
* Define a set of semantic roles for each verb
e Each verb’s roles are numbered

hate
S //\
_— I ARGO ARGI
NP VP | |
/\ /\ | Con men snow

NN NNS VBP NP

| I | | Frameset: hate.01

C hat NN
on men hate | ARGQO: experiencer

SHOW ARGI: target
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A TreeBanked Sentence Nada e/

(S (NP-SBJ Analysts)
(VP have
(VP been
(VP expecting
(NP (NP a GM-Jaguar pact)

have VP (SBAR (WHNP-1 thaf)
(S (NP-SBJ *T*-1)
NP-SBJ been VP (VP would
Analysts (VP give
expectmg NP (NP the U.S. car maker)

4/\ SBAR (NP (NP an eventual (ADJP 30 %) stake)
/\ (PP-LOC in (NP the British company))))))))))))
a GM-Jaguar WHNP-1 4/\»VP

pact that NP-SBJ /\bVP

*T*-1 would

give NP\>
Analysts have been expecting a GM-Jaguar N / PP-LOC
pact that would give the U.S. car maker an —_—

the US car NP

eventual 30% stake in the British company. X an eventual NP

maker

30% stake  in the British company

[ Analytici o¢ekavali smlouvu mezi GM a Jaguarem, ktera by zaru€ovala vyrobci aut piipadnou 30% investici v britské firmé. ]
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The same sentence, PropBanked ‘sl ¢/

(S Arg0 (NP-SBJ Analysts)

have been expecting (VP have
(VP been
(VP expecting
ArgQ Arg1 Arg1 (NP (NP a GM-Jaguar pact)
(SBAR (WHNP-1 that)
(S Arg0 (NP-SBJ *T*-1)
(VP would
(VP give
Analysts Arg2 (NP the U.S. car maker)
. GM-Jaguar Arg1 (NP (NP an eventual (ADJP 30 %) stake)
e pact (PP-LOC in (NP the British company))))))))))))
/
I
|
|
1Arg0 that would give
' /\ Arg1
*T*-1 Arg2 an eventual 30% stake in the

British company

the US car expect(Analysts, GM-J pact)
maker glve(GM-J pact, US'car maker, 30% stake)

[Analytici o¢ekavali smlouvu mezi GM a Jaguarem, ktera by zarucovzﬂasay.mbm _au-t'prlpadnou 30% investici v britske firmé. ]
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PropBank annotation

Lorillard Inc., the unit of New York-based
Loews Corp. that *T*-2 makes Kent

cigarettes, stopped using crocidolite in its
Micronite cigarette filters in 1956.

stopped
rgm-TMP
Arg Arg1

Lorillard Inc., sy 1= in 1956
the unit of New 4

York-based Seo L '
Loews Corp. T~~. using
| Arg0
)/ that makes
/ * T * Arg1 in its Micronite
N Arg0 Arg1 cigarette filters
s crocodolite

*T.2 * Kent cigarettes
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- PDT t-layer

Lorillard Inc., the unit of New York-based
Loews Corp. that *T*-2 makes Kent

cigarettes, stopped using crocidolite in its
Micronite cigarette filters in 1956.
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the unit of New 4
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PropBank: Predicate Annotation ~ wia s/

* a general set of semantic roles for all types of predicates
« semantic roles for each verb and sense in the frame files
* the (core) arguments are labeled by numbers
 adjunct-like arguments — universal to all verbs
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PropBank: Predicate Annotation

« argument types defined on a "per-verb" basis
 consistent across uses of a single verb (sense)

* but the same tags are used (Arg0, Arg1, Arg2, ...)
Arg0 =proto-typical agent (Dowty)

Agent (85%), Experiencer (7%), Theme (2%), ...

Arg1 =proto-typical patient

Theme (47%),Topic (23%), Patient (11%), ...
Arg2= Recipient (22%), Extent (15%), Predicate
(14%), ...

Arg3= Asset (33%), Theme2 (14%), Recipient (13%), ...

Arg4= Location (89%), Beneficiary (5%), ...
Arg5= Location (94%), Destination (6%)
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PropBank: Predicate Annotation ~ wia s/

- adjunct-like arguments — universal to all verbs:
* LOC (where at), TMP (when), DIR (where to), MNR (how),
ADV (others), PRP (why)
* REC (himself, themselves, each other), PRD (this argument refers to
or modifies another)
« NEG, MOD (modals and negation marked as ArgMs)
EXT (amount), PNC, DIS
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 Transfer sentences to propositions
Kristina hit Scott — hit(Kristina,Scott,with a baseball)

S
A
/ // ,’//
/////
NP VP
/ NP PP NP

Kristina hit Scott with a baseball yesterday
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Frame Examples

 Transfer sentences to propositions
Kristina hit Scott — hit(Kristina,Scott,with a baseball)

* hit.01 “strike”
Arg0: agent, hitter;
Arg1: thing hit;
Arg2: instrument, thing hit by or with
(a0 Kristina) hit [, Scoff] [x, with a baseball] yesterday.
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PropBank: Predicate Annotation o

* look.02 “seeming”

Arg0: seemer;

Arg1: seemed like;

Arg2: seemed to

[AO /] lookedgg, [A2 fo her] like [A1 he deserved this).

 deserve.01 “deserve”

Arg0: deserving entity;

Arg1: thing deserved;

Arg2: in-exchange-for

It looked to her like [AO he] deservedryg| [A1 this].
» expect.0? “anticipate”

Arg0: expecter;

Arg1: thing expected

[AQ Portfolio managers] expectpe| [A1 further declines in interest rates.
» give.01 “transfer”

Arg0: giver;

Arg1: thing given;

Arg2: entity given to

[AQ The executives] gavergg| [A2 the chefs] [A1 a standing ovation].
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PropBank: Argument Numbering

e task: not just undoing passives

[AO The earthquake] shook [A1 the building].
[A1The walls] shook; [A1 the building] rocked.

- how are arguments numbered?
« Examination of example sentences

» Determination of required / highly preferred elements
» Sequential numbering, Arg0 is typical first argument

r : 3
a B

PDT: other LRs
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PropBank: Argument Numbering |, ¥ [,/

e task: not just undoing passives

[AO The earthquake] shook [A1 the building].
[A1The walls] shook; [A1 the building] rocked.

* how are arguments numbered?
« Examination of example sentences
» Determination of required / highly preferred elements
» Sequential numbering, ArgO0 is typical first argument

BUT: .« ergative/unaccusative verbs (shake example)

rise.01 “go up”
Arg1: Logical subject, patient, thing rising;
Arg2: EXT, amount risen;
Arg3* = start point
Arg4 = end point
Example: [A1 ] rosegg, [A2 4%)] [A4 to $3.28 billion] [A3 ].

« arguments mapped for "synonymous" verbs
(consistent between different verbs that share similar argument structures)

PDT: other LRs Lopatkova



VerbNet
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VerbNet — main characteristics

* the largest on-line verb lexicon for English
* Kipper-Schuler 2006

* main characteristics:
* hierarchical
« domain-independent
 broad-coverage

* mappings to other lexical resources
* PropBank ... 90.86% coverage of PropBank tokens
* WordNet (Miller, 1990; Fellbaum, 1998)

 FrameNet (Baker et al., 1998)
* Lexicalized Tree Adjoining Grammar (XTAG Research Group, 2001)
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Organization of VerbNet

* syntactic and semantic coherence among members of a class

 verb class in VN is described by
 thematic roles
» selectional restrictions on the arguments
 frames = syntactic description + semantic predicates
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VerbNet entry: Hit-18.1 class (simplified )

Class Hit-18.1

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

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

Frames:
Name Example Syntax Semantics

 cause(Agent, E)

* manner
Basic (during(E), directedmotion, Agent)
Transitive Paula hit the ball | Agent V Patient |« Icontact

(during(E), Agent, Patient)
» manner(end(E),forceful, Agent)
« contact(end(E), Agent, Patient)
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VerbNet — basic statistics

VerbNet

First-level classes 274
Thematic roles 23
Semantic predicates 94
Syntactic restrictions (on

sentential compl) o9
Number of verb senses 5257
Number of lemmas 3769

PDT: valency Il

Lopatkova



VerbNet — Thematic Roles

 Actor * Instrument
* Agent « Material and Product
» Asset « Material

* Attribute * Product
 Beneficiary * Patient

« Cause * Predicate
 Location, Destination, Source * Proposition
 Destination * Recipient

« Source » Stimulus
 Location  Theme

« Experiencer * Time

« Extent * Topic
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VerbNet — Unified Verb Index

» complete list of the thematic roles, selectional and syntactic
restrictions, predicates, and frame types:

http://verbs.colorado.edu/verb-index/reference
* mappings:
» VerbNet senses to FrameNet senses
http://verbs.colorado.edu/verb-index/vn-fn.xml
» VerbNet Role to FrameNet Frame Elements
http://verbs.colorado.edu/verb-index/vn-fn-roles.xml

« SemLink: PropBank, FrameNet, VerbNet
http://verbs.colorado.edu/semlink/
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FrameNet
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FrameNet Background: Case Theory
* Fillmore: Case Theory (1968)

» deep structure
» surface-structure cases are derived
* universal set of roles

A(gentive) (i) The door opened. [ __ O]

l(nstrumental) (i) John opened the door. [ __ O+A]

D(ative) (iii) The wind opened the door. [ __O+I]

F gactlt/vej (iv) John opened the door with a chisel. [ __O+A+l]
L (ocative

O(bjective) —[_O(A) ()]

* benefits
» fewer tokens: fewer verb senses
» verbs with the same semantics, but with different subject selection preferences
like, please ... O+D]
 only noun phrases of the same case may be conjoined
*John and a hammer broke the window. *The car broke the window with a fender
« drawbacks
* limited set of cases
* mapping rules syntax — semantics
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From Case Theory to FrameNet

University of Berkeley
http://framenet.icsi.berkeley.edu/

on-line lexical resource for English
verbs, nouns, adjectives, prepositions

the aim:
to document the range of semantic and syntactic combinatory
possibilities- valences -of each word in each of its senses
FrameNet data:
more than 13,000 lexical units,
more than 1,200 hierarchically-related semantic frames
exemplified in more than 200,000 annotated sentences
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From Case Theory to FrameNet

* Frame semantics
semantic frames and its frame elements
« Semantic frames are evoked by lexical units

« Semantic frame:
a conceptual structure that describes a particular type of
situation, object, or event

* Frame elements:
components of semantic frames, semantic roles

« each word’s valence possibilities,
the ways in which information about the frames is
provided in the linguistic structures
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FrameNet Data

Framemet data is available onling as browsable reports, a clickable visualization, and a searchable dakabase,
You can also download the data in 5ML Format (0L Farmat is also available in the current data release),

Moke that the data shown here is newer than the data in the data release, buk has nok been as carefully checked For completeness and consiskency,

= |nheritance
<+ Subframe
<+ Using

9 children
btz

Sarnple output frarn FrarmeGrapher

Full Text Annotation

In addition bo our ongoing lexicographic work, FrameMet has begun ko annotate some continuous texks, as a demonstration of how Frame semantics can
contribiute ko kext understanding. This skwle of annotation kypically involves marking frame elements of Frames evoked by mulkiple predicators in each sentence

ar even in each clause,

Frame Index

Frame definitions, semantic roles/frame elements {FEs), and ather frame information.

Lexical Unit Index

Wiord senses (Lexical Units) with annokation and related synkactic patterns report,
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definition of the

Communication semantic frame
Definition:
"N ornmunicabor [ = ER-R e s s age L= RA ddressec G and af the communication also may be expressed,

This frame includes no specification af the method of communication ispeechJ writing, gesture, etc.), The frames that inberit
the general Communication frame can add elaboration ko the in a warieky af waws (0 Sench, on fe radio program, i
2 faffer) or bo the of communication {Sahéde, rané, showt, wEpar), There are also frames that either do nok inherit all
of the FEs of this frame or do nok inhetit them in a straightforward manner (such as Conveersation, inowhich Syl and
Nalu[ (= albernate roles, and are often expressed by a single, plaral MNP,

Let's hope [l did n't have time to R RIEIeia = R A i e

Fo ibs overlords
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Communication

FEs:

Core;

_ormmunicator [ Com
Semantic Type Sentient

Medium [Medium

Message [Msg
Semantic Type Message

MNon-Core:

fddressee [Add
Semantic Type Sentient

and others ..

definition of the
frame elements

The sentient entity that uses language in the writken or spoken modality to convey a Message to another person,

finds it hard to Seg(E SIS with people, not least his separated parents |

The phwsical or abstract setting in which the Message is conveyed,
Dpinions are usually KGNy {5 (=0 gl and are often given within 24 hours,

WEEEETRE & proposition or sek of propositions thak the sElyEpTe=lel wants the Addressee to beliewve or take For granked,

(T R Tl RN A T E e = i hak wou really like Ehemi

Topic is the entity that the proposition of propositions corwveyed relake ko, that they are about,
Had someone SelglgM (e Yyaw o the capital 7

The Mels[{E==2E receives a GEsm=l= rom the s Rgie= .

The compary musk be able to SElGIGINE) (RIS de)sls =g 0= IR sl =g Che way in which its produck wauld
satisfy their needs, and provide competitive value,
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Communication relations between the

Communication SF
and other SFs

Frame-frame Relations:

Inherits From:
Is Inhetited By: Communication_mannet, Communication_noise, Communication_reshan
Subframe of:

Has subframes:
Precedes:

Is Preceded by:

Uses: Infarmation, Topic
Is Used By: Attempk_suasion, Bail_setting, Candidness, Claim_ownership, Commitment, Communication_means, Contacking, Convey_importance,
Deny_permission, Discussion, Encading, Entering_of_plea, Expressing_publicly, Grant_permission, Hear, Justifving, Mame_conferral, Motification_af _charges,
Prervaricakion, Questioning, Feasoning, Feparting, Request, Ruling_legally, Sentencing, Speak_on_topic, Suasion, Successfully_communicate_message,
Text_creation, Yerdick, Wolubility
Perspective an:

Is perspectivized in: Mention

Is Causative of:

See Also:

esture, Reassuring, Stakement, Summarizing

the list of lexical
units that evoke the
articular SF

Lexical Units

COGEMORE T, COMMLTiTaie. I communicadion_(factlhn, commondation_[anét o, mnf.—;lff,cﬁ't‘afe, ¥, AaEmoeda, signal v soeec.an

lexical unit (LU) ... a pairing of a word with a sense;
roughly, a single word in a single meaning (Cruse 1986),
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From Case Theory to FrameNet

example: convey ... 3 lexical units

FrameNet Data Search for convey

Frame search results: Closest match is CONVeYy
Convey_impaortance
Lexical unit search results: Closest match is CONVey

Lexical Unit —— LU Status Lexical Entry Annotation

Report Report
convey.v Eringing Finished_Initial LE Anno
convey.v Successfully_communicate_message Finished _Initial [E Anno
convey.v Communication Created LE
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communicate.v

Frame Elements | Core Type
Lddresses [Core
Arount_of _information IPeripheral
_ommunicakor |C|:|re
Jepickive [Eztra-Thematic annotated examples
[E:xtra-Thematic
IPeripheral from BNC
IPeripheral
IPeripheral
|C|:|re
IPeripheral
|C|:|re
® T-Wwith-[1)
L.

With Ehe Facility of computers[gE
nembershon a personal basisjzr.

4, 11| e Gy =g sl , if he must : et solicikors arrange money matters IIH“
A 1925 when the woke was granted ko women over 21 [khe bwo sisters|fEnRa=t=r=nl1]

lifestyles were now poles apart N
6, EDI has become Extremeli imEnrtant in inkernational Freight Enahlinﬁhippers , Forwarders |

1sing a sek of standard messages

_OMMUNICATE
L] T-NF‘inFDrmatiDnimessageﬂdea-{l}

1. uses a broadcast signal ko
access ba information .

Pl N R =R == Bl A = =t N == [ AN UL A TE nfarmation about individual patients and their carefhroughouk the NHS

&=, while Prestel uses a telephone link ba allow

il
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Communication

relation of inheritance: semantic frames

Communication

L

Reassuring Communication_noise Communication_manner Communication_response

10 children
total
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Communication

relation of inheritance: semantic elemef? /

/ Gesture

Communication
nc Addressee Summarizing
nc Amount_of_information T nc Addressee

- Communicator nc Circumstances
ne Depictive \. Communicator

nc Duration nc Containing_event
nc Frequency T nc Duration
nc Manner = Manner
nc Means B nc Means
- Medium - Medium
- Message nc Place
nc Time nc Purpose
- Topic State_of affairs
nc Summary
nc Time
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From Case Theory to FrameNet

* Principals: Charles J. Fillmore, Collin F. Baker
» Senior Linguist: Michael Ellsworth
« System Analyst: Jisup Hong
* FrameSQL Designer: Hiroaki Sato (Senshu University)
 Lexicographic Consultant: Sue Atkins
 Lexicographers, Annotators and Programmers:
John Keesling, Albert Kong, Russell Lee-Goldman
* number of other participants and affiliates

(Fillmore, Baker et al., 1998; Ruppenhofer et al., 2010)
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PropBank vs. FrameNet

FRAMENET ANNOTATION:

|Buyer Chuck]| bought [oods @ car] [seper from Jerry| [payment for $1000].
[Seller JEFF}*’] sold [GUD{IS d CEllf'] [Buyer o ChUCk] [Pa}fment for $1DUO] .

PROPBANK ANNOTATION:

largo Chuck| bought [arg1 a car| [argz from Jerry| [arg3 for $1000].

|argo Jerry| sold [arg1 a car| [arg2 to Chuck] [agg3 for $1000].
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lexem
with 4 LUs

Valency in Other Lexical Resources: Czech

 VALLEX
Qset of lemmas
/-\

» most frequent Czech verbs
* valency frames ~ meaning :
|udpuvidat‘“"", odpovedét”
/ . = odvétit; davat odpovéd’

« aspectual counterparts
¢ dlatheses frame: hCTDbl ADDRDbI PATDpt EFFD MANNWP]

ﬂ . . t d . . t na+4 4,aby,at,zda,Ze,cont
°* reriexivi an reciprocCi #%In impr: oOpovidal il s Jenn dotaz pravold 7 Snerm 7 Smicherm 7 28 .. e
y p y valency frame | odpovedeél mu na jeho dotaz pravdu / ginem / smichem / Ze ...

° 1 with 5 slots cor3: impf: na sve otazky si sam odpovidal, nikdo jiny toho nebyl schopen
Sema ntl C Cl asses pf: hned si sam na nevyftenou otazku odpovedel

pass: impf: na dotazy posluchach se v nasem pofadu odpovida po

jedenacte hoding pf: odpovédéla se jim pravda

ACT-ADDR: impf: odpovidali si navzajem na dotazy pf: odpovedeli si

-rcp: b
\ P navzajem na dotazy
-Class: communication

i

gloss |:__:

functor

[impf reagovat pk reaguuat]
~frame: ACTDD' PATC"Jt

valency slot

> momphemic forms
“framme: ACT'jb' ADDRY" PATZ,, MEANSY®

-example: odpovida za sve déti; odpovida za ziratu svym majetkem
SrEp ACT-ADDR-PAT: odpovidaji si za sebe navzajem

http://ufal.mff.cuni.cz/vallex/

restriction
of lemmas

~ Jen odpovidat™Pf
byt ve shodé / v souladu; korespondovat

bl bl
rame: ACTSy, PATS REGYP
-example: Fedeni odpovida swyimi vlastnostmi poZadavkiim

ep: ACT-PAT: Lopatk

PDT: other LRs




Valency in Other Lexical Resources: Czech
» VALLEX 3.0

* the lexicon structure

 lexeme as an abstract unit consisting of
« a 'formal’ part ... a list of word forms represented by (one or more) lemmas
« a 'functional’ part ... a list of lexical units

* a single lexeme for aspectual counterparts

/°lemma: write * gloss: fo make letters/numbers on a surface
* paradigm: {write, writes, « syntax: sb writes st (with st)
writing, written, wrote}

~

* gloss: to send a message via letter
* syntax: sb writes st to sb (about st)

—/

PDT: other LRs Lopatkova




Valency in Other Lexical Resources: Czech

 VALLEX 3.0
-2 722 lexemes, 6 711 lexical units
« 4 586 verbs, 10 821 meanings

- coverage 98% of verbal occurrences

in the Czech National Corpus (SYN2000) VALLEX 3.0

100 i =
=1

]
80
70 1

60 A
r‘/

50

40 jli==
30 =T

20
10
0

Cumulative percentage coverage

- (e =
— =

1000
1300
4250

—

10000
100000

PDT‘ other LRS Number of verb lemmas



Valency in Other Lexical Resources:

« Verbalex ... (Hlavackova, Horak, 2006)

Czech

|15t level rD|ES||2nE| level rIII|ES|| forms ||~.fer|:| cIassH aspect ||cnmp|exit;,r|| miscel. |

search ”WHW'

HTML layout based on WVALLEX 1.0 scripts

» .i‘:'i.iS:' » h|EiSIt1 - |mpf o |mpf
> B (1) > hledatns mluvit; ™ hovorit;
» C(1 » hledat siy . . v v e
» ¢(13) » hledaty definition: wjadrovat myslenky reci
®» D (47) s hledat class: say-37.7-1
: Ei » hledats passive: no
. H:QJD‘ » hledats
» CH iflz‘- » hl:u:InEtitl . )
s 107 » Emﬂ:untl mluvitz, hovofits = " § y
b » hovofity 0 o o
» ](18) N -fr: : . .
X I{’1D3‘- » hovofits frame AG{permn.lbdel VERB COM{message.lbcM
ol :1‘-J » hrét; -example: miung nesmysly (impf)
* M iéﬁ} » hratip -Synonym:
s 1l (53) ® hrétio -use: prim
s 0(3) » hréts -reflexivity: no
» P(124) ® hréts mluvits, hovofits =
» R (29) » hrits . . . obl abl L opt opt
» B(27) o hréts frame: AG-‘-:pemnn.l::-del VERB ENT-::per5nn.1:=-D+kDmﬁ MANAdankj
» S (40) ® hrits -example: vditelka o nf mini velmi pekné (impf)
» S(7 . hraité -SYNONYm:
» T(5) -use: prim
» U (35 -reflexivity: no
" V(249 mluvits, hovofits =
» 7 (38) e , obl obl opt opt
s 7 (2) frame: AG-{persnn:lbkdnl VERB RE(:-ﬂprE-rﬂ:rn:1:=-na+k,jh,:lﬂr MANAdank}
-example: miuv na néj hlasie (impf)
—_— -example: miui na néj spisovné {impf)
) -SYNONYym:
PDT: O -use: prim

BIERAE




Valency in Other Lexical Resourses

» Czech Syntactic Lexicon (Skoumalova, 2001)
» Slovesa pro praxi (Svozilova et al., 1997)
 Slovnik slovesnych, substantivnich a adjektivnich vazeb a

spojeni (Svozilova et al., 2005)

 Pattern Dictionary of English Verbs (PDEV) (Hanks, Pustejovsky)
» based on Corpus Pattern Analysis (CPE)
* prototypes and patterns
 exploitation
« semantic types and semantic roles

cognitive concepts such as intrinsic property of nouns
Human, Institution, Animal, normally found in that
Event, etc argument slot,

e.g. judge, criminal, punishment
for to sentence

PDT: other LRs Lopatkova
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