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Abstract

Recentwork in machinetranslationandinformationextractionhasdemonstratedtheutility of a level that
representsthepredicate-argumentstructure.It would beespeciallyusefulfor machinetranslationto have
two suchPropositionBanks,onefor eachlanguageunderconsideration.A PropositionBankfor English
hasbeendevelopedover thelastfew years,andwe describehereour developmentof a tool for facilitating
the developmentof a ChinesePropositionBank. We also discusssomeissuesspecificto the Chinese
Treebankthatcomplicatethematterof mappingsyntacticrepresentationto apredicate-argumentlevel, and
reporton somepreliminaryevaluationof theaccuracy of thesemantictaggingtool.

1 Introduction

Recentwork in machine translationhas focused
on the level of predicate-argument relationsas an
appropriateinterlingual representationfor machine
translation(Hajič et al., 2002). This work however
hasbeenlimited by thelackof corporain thedesired
languagesthatareannotatedwith theserelations.

The creationof structurallyannotatedtreebanks
(Marcus et al., 1993; Marcus et al., 1994) led to
major advancesin corpus-basednatural language
technologies.Most notably, thesyntacticallyanno-
tatedcorporahave proven to be a crucial resource
in the recentsuccessof the statisticalnatural lan-
guageparsers(Collins, 1997; Collins, 2000; Char-
niak, 2000),andthe developmentof the PennChi-
neseTreebank(Xia etal., 2000)is alsobeginningto
helpadvancetechnologiesin Chinesesyntacticanal-
ysis(Chiang,2000;Bikel andChiang,2000).

However, sincethesetreebanksaresyntactically
oriented, significant regularities in the predicate-
argumentstructureof lexical itemsarenotcaptured.
Thedevelopmentof thePennPropBank(Kingsbury
and Palmer, 2002) is beginning to addressthis is-

sue for English. In this new layer of annotation,
the regularitiesof the predicates(currently mostly
verbs),arecapturedin anexplicit level of predicate-
argumentannotation. This annotationhas led to
the developmentof semantictaggers(Gildea and
Palmer, 2002). Recentwork in informationextrac-
tion (Surdeanuet al., 2003) has shown how this
can be usedto map taggedsemanticroles to tem-
plateslots,eliminatingtheneedfor complex pattern-
matchingrules.

This approachcanbeextendedto machinetrans-
lation tasks only if there exists a corpus for the
second languagethat is similarly annotatedfor
predicate-argument structure. For example, for
English-Chinesetranslation,Propbanksfor bothEn-
glish and Chinesecorporawould allow the train-
ing of semantictaggersfor both languages. The
MT work would then involve the mappingof the
correspondingpredicate-argumentstructures,much
as the IE work using the Propbankmappedthe
predicate-argumentstructureto a template.

In this work we reporton our developmentof a
tool for facilitating the developmentof a Chinese
Propbank.While a gooddealof thework hasto be



doneby humanannotators,thetaggingsoftwarewe
discusshereattemptsafirst-passat thesemantican-
notation,to bethencorrectedby thehumanannota-
tors.Thesoftwareusesthestructuralinformationin
theChineseTreebankto determinethePropbankan-
notation.It is of courseimpossiblefor this job to be
done100%automatically(if it werepossible,then
therewould be no needfor the Propbank). How-
ever, a certainamountof informationcanbe auto-
maticallydetermined.Therearealsocertainaspects
of theChineseparses,discussedbelow, thataredif-
ferentfrom thosefor Englishandthatcomplicatethe
mappingto thepredicateargumentstructure.

The structureof the paperis asfollows. Section
2 discussesin moredetail themotivation for a Chi-
nesePropbank,andits relevancefor MachineTrans-
lation. Section3 discussesthe annotationscheme
usedfor thePropbank,andSection4 discusseshow
theautomaticsemantictaggercanusethesyntactic
informationin theTreebankto automaticallycreate
thePropbank.Section5 discussessomepreliminary
resultsof an evaluationof the successof the auto-
matictagging,andsection6 is theconclusion.

2 Motivation

In this sectionwe demonstratethe utility of mul-
tilingual Propbanks,focusingon their relevanceto
MachineTranslation. In the framework set up in
the PennPropbank(Kingsbury andPalmer, 2002),
a predicateis split into multiple senses(calledrole-
sets) if it hasdifferentpredicateargumentstructures.
For example,theverbsignhastwo rolesets: sign.01
andsign.021. sign.01, meaning“affix a signature”,
takesthreearguments:signer, documentandsigna-
ture. sign.02, meaning“enteran agreement”,takes
threedifferentarguments,agreer, agreementandco-
signer. As is generallyexpected,thereis no single
translationfor theverbsignin Chinese.At leastfour
verbsarepossibletranslationsandthey are , ,

and . However, not all four Chineseverbsare
possibletranslationsfor both sensesof the English
verbsign. For example,while canbeatranslation
of bothsensesof sign, canonly bea translation
of sign.02and , canonly beusedto translate
sign.01. Splittingaverbinto multiple rolesetsbased
onits predicateargumentstructureopensupthepos-

1Seewww.cis.upenn.edu/ãce.

sibility of linking a rolesetof apredicatein onelan-
guagewith that of another, ratherthanusingbilin-
gual (or multilingual) dictionarieswhereoneword
is translatedinto oneor more words in a different
language.Having abilingual lexical resourcewhere
verbsarelisted with its rolesetsandtheir predicate
argumentstructureshas several advantages,com-
paredwith anordinarybilingual dictionary. First of
all, mappingat the rolesetlevel is generallymore
precisethanmappingat the word level. For exam-
ple, the possibletranslationsof sign.01are (1a),

(1b)and (1c)(to theexclusionof ) while
the possibletranslationsof sign.02are (2a) and

(2b) (to theexclusionof and ). Assum-
ing Englishis thesourcelanguageandChineseis the
target language,this meansthat in an actualoccur-
renceof Englishverb sign, the identificationof its
rolesetwill narrow down thepossiblelexical choices
in Chinese.

For agiveninstanceof theEnglishverbsign, it is
notalwaysthecasethatall of its possiblearguments
arerealized.For example,both“he signedthedoc-
ument” and“he signedhis nameon thedocument”
arelegitimateEnglishsentenceseven thoughin the
former sentencethe signature argumentis missing.
Dependingon which argumentsarerealizedin the
sourcelanguage,the lexical choicesin the target
languagemay be different, becausenot all possi-
bletranslationsof arolesettakethesamearguments.
For example,if therealizedargumentsof �sign.01are
the signer, the document,and the signature,as in
(1a),amongthetranslationcandidates , and

, only is possible,becauseboth (1c)and
(1b)canonly taketwoarguments,namely, thesigner
and the document. Recognizingthe argumentsof
a predicateinstanceis thus crucial in further con-
strainingthelexical choicesandrule out translation
candidateswhosepredicateargumentstructuresare
incompatible.

1a. /he /at /this /CL /document /LC
/sign /LE /self /DE /name

“He signedhis nameon thisdocument.”
1b. /he /at /this /CL /document /LC

/sign
“He signedthisdocument.”

1c. /he /sign /this /CL /document
“He signedthisdocument.”



2a. /China /theU. S. /sign /LE
/agreement.

“ChinaandU.S.A.signedanagreement.”
2b. /China /U.S.A. /sign /agreement.

“ChinaandU.S.A.signedanagreement.”

One might argue that the syntactic subcatego-
rization frame obtained from the syntactic parse
tree in a treebankcan also constrain the lexical
choices. For example, knowing that sign has a
subject,an object and a prepositionalphrase(e.g.
1a) shouldbe enoughto rule out and as
possibletranslations,becausethe former can only
take a subjectand an object (1c) while the latter
can only take a subjectand a prepositionalphrase
(1b). This argumentbreaksdown when thereare
lexical divergences. In the English sentence“he
signedthis document”,the “document” is realized
asthe direct object. If the syntacticsubcategoriza-
tion frame is usedto constrainthe lexical choices
for “sign”, “ ” will be incorrectly ruled out as
a possibletranslationbecausethe “document” ar-
gumentof “ ” can only be realizedas a prepo-
sitional phrase. Therewould be no suchproblem
if themoreabstractpredicate-argumentstructureis
usedfor this purpose.Even whenthe documentis
realizedasaprepositionalphrase,it is still thesame
argument. Of course,“ /sign” is also a possi-
ble translation.So comparedwith the surfacesyn-
tactic frames,thepredicate-argumentstructurecon-
strainsthelexical choiceswithout incorrectlyruling
out legitimatetranslationcandidates.This is under-
standablebecausethe predicate-structure abstracts
away from thesyntacticidiosyncraciesof thediffer-
ent languagesandthusaremoretransferableacross
languages.

In order to recognize the predicateargument
structureit is crucial to createa Propbankin which
thepredicatesaretaggedwith rolesetsandargument
structuresso that the automaticsemanticanalyzers
canbetrainedandtested.A sensibleapproachwill
be to bootstrapfrom an existing treebank,where
sentencesareannotatedwith syntacticstructures.In
the next section,we will briefly describethe Penn
ChineseTreebankanddemonstratehow we canuse
the syntactic information to automaticallytag the
predicateargumentstructure.

3 From Syntactic Annotation to Semantic
Annotation

ThePennChineseTreebank(Xia etal.,2000)(CTB)
is asegmented,POS-taggedandsyntacticallybrack-
etedcorpusconsistingof articlesfrom a variety of
sources:Xinhua newswire, the Hong Kong News,
andSinorama.The syntacticentitiesfor eachsen-
tencearemarked with a combinationof hierarchi-
cally organized labeled brackets, functional tags,
null elementsandindices. An exampleis given in
(1).2 It is clearthatwith this typeof annotation,the
subjectandobjectfor the verb (“pass”) canbe
easilyextracted.

3. (IP (NP-PN-SBJ /theU.S. /Congress)
(VP (PP-TMP /at /yesterday)

(VP (VV /pass)
(AS /ASP)
(NP-OBJ /interstate

/bankinglaw))))
TheU.S.Congresspassedtheinterstatebanking
law.

In annotatingtheargumentsfor thepredicatesin
theCTB wefollow theconventionssetupin (Kings-
bury andPalmer, 2002). Theargumentsfor a given
predicateareassignedsemanticlabelsin theform of
argN, whereN is an integer between0 and5. For
instance,for theverb (“pass”)in (3), thesubject

(“the U.S. Congress”)will receive the la-
bel arg0 while theobject (“the interstate
bankinglaw”) will begiventhelabelarg1. Thead-
junctswill berepresentedasargM, with afunctional
tag indicatingthe type of adjunct. For instance,

(“yesterday”)will be annotatedasargM-TMP.
This typeof annotationassumesthateachpredicate
is associatedwith a limited setof semanticrolesthat
areassignedto its arguments.Eachsemanticrole is
uniquewith respectto thepredicate,althoughthere
is no attemptto generalizethe semanticrole labels
acrossdifferent predicates3. On one hand,by not
usingnotionssuchas“agent” or “theme” thatoften
carryaglobalmeaninggeneralizableacrossall pred-

2Theglossesandtranslationsarenot partof theCTB anno-
tationandthestructuresin theexamplesaresimplified.

3In practice,it is possiblethat thesamesemanticrole label
hasa similar denotationacrosspredicatesof a particularclass,
or evenacrossall thepredicates,but that is not necessarilythe
case.



icates,this representationschemeavoids the thorny
issueof decidingwhetherargumentswith thesame
semanticlabelactuallysharecertainsemanticprop-
erties.Ontheotherhand,thisrepresentationscheme
capturestheregularitiesacrossdifferentinstancesof
a given predicatethat the treebankannotationdoes
notcapture.For instance,in theexamplein (4), even
though (“the interstatebankinglaw”) is
representedasthesubjectof (“pass”)insteadof
theobject,in this sentence,it is intuitively clearthat
it playsthesamesemanticrole astheobjectin (3).
Therefore,insteadof receiving thesemanticrole la-
bel arg0, it shouldbeassignedthelabelarg1.

4. (IP (NP-SBJ(ADJP(JJ /interstate))
(NP(NN /bankinglaw)))

(VP (VV /pass)
(AS /ASP)))

Theinterstatebankinglaw passed.

Severalobservationscanbemadeabouttherelation
betweenthesyntactically-oriented annotationin the
CTB andthe proposedsemantically-orientedprop-
bankannotation.First of all, thereis no one-to-one
mappingbetweenthe syntacticentitiessuchas the
subjectandthe semanticentitiessuchasarg0. An
given semanticentity can be realizedin different
syntacticpositions. For example, the arg1 of
(“pass”)canoccurin boththeobjectandthesubject
positions.Second,not all semanticrolesassociated
with apredicateneedto berealizedsyntacticallyfor
a given instanceof a predicate. For example, the
sentencein (4) doesnot specifywho passedthe in-
terstatebankinglaw, althoughit is still understood
thatthelaw mustbepassedby somepolitical entity.
In other words, the “passer” is still understoodas
assumingtherolearg0evenif it is notexplicitly ex-
pressed.All thepossiblesyntacticrealizationsof a
certainpredicatecanbesaidto bealternationsof one
another. Levin (1993)hasarguedconvincingly that
suchalternationsaresystematicandsignalunderly-
ing semanticsimilaritiesbetweenEnglishverbs.

In addition to such diathesisalternations,argu-
mentsbearingthesamesemanticrole mayalsoend
up in differentsyntacticpositionsasa resultof dis-
locationor movementof a moreglobalnature(e.g.,
wh-movement).Instancesof dislocationareclearly
representedin theCTB with tracesandindices.Us-

ing thestructuralinformationin theCTB aswell as
the alternationpatternsfor classesof verbs,we are
ableto mapthe syntacticstructureto the predicate
argumentstructure,as we will demonstratein the
next section.

4 A Semantic Tagger Based on Parse Trees

We describein this sectionthe basisfor a seman-
tic tagger, which provides a first approximationof
the propbanksemanticannotation,to be later cor-
rectedby humanannotators.This taggertherefore
playsa role in thecreationof theChinesePropbank
similar to thatof thesystemdescribedin (Palmeret
al., 2001)for theEnglishPropbank.A majordiffer-
encehowever is that the tool for the EnglishProp-
banktakesadvantageof lexical resourcessuchasthe
SusannecorpusandWordNet,while suchresources
arenot availablefor Chinese.Sinceit is alsonot a
simplematterto inducelexical diathesisinformation
from theTreebank,we manuallyprovide somesuch
informationfor thesemantictagger.

To carry out this first approximationto mapping
the argumentsto semanticroles, we extract out of
the CTB the structuralinformation for eachpredi-
cate.In mostcasesthisisstraightforward,consisting
of traversingtheparsetreefrom eachverbto thetop
of thatverb’sclause,pickingupall thecomplements
andsubjectof theverb.

For example,the sentencein (3) would produce
theoutput:

NP-PN-SBJ: /theU.S. /Congress
PP-TMP: /at /yesterday
REL: /pass
NP-OBJ: /interstate /bankinglaw

Using this sort of simplestructuralapproachto re-
cover the predicate-argument structureallowed us
to capturethesimplesyntacticcases,namelyall the
onesin whichthereissufficientsyntacticannotation.
This includescasesof syntacticmovement,suchas
wh-movementor topicalization.

However, two constructionsthat are quite fre-
quentin theCTB arenot sostraightforward. These
areparticularly interestingsincein onecasea syn-
tacticbi-clausalstructureismadeintoamonoclausal
subcategorizationframe,while in theotherasyntac-



tic monoclausalstructuremayresultin two subcate-
gorizationframes.

4.1 BA and BEI Constructions

An exampleof thefirst is thebaconstructionin Chi-
nese,with the patternNP0 + BA + NP1 + VP,
which means“NP0 causesNP1 to maintaina state
or to changeto anew state”.

The way the treebankwas constructed,ba is a
verb taking an IP clauseasa complement.4 How-
ever, althoughthe ba constructionsconsistof two
clauses,with two verbs(including ba), eachsuch
constructionresultsin onesubcategorizationframe.
The following Example(5) is an example of this
from thetreebank:

5. (IP (NP-SBJ /healthMinistry)
(VP (BA )

(IP-OBJ(NP-SBJ /this)
(VP /designate

(NP-OBJ /state-level
/new
/medicine)))))

TheHealthMinistry hasdesignatedthisas
state-level new medicine.
Subcat Frame:
NP-SBJ: /HealthMinistry
NP-OBJ: /this
REL: /designate
NP-OBJ2: /state-level /new /medicine

Thereis alsoa versionof the ba constructionin
which thelower verbhasno object. In this casethe
subjectof the lower clauseis a displacedobjectof
the lower verb, althoughsuchtraceinformation is
not explicitly representedin theCTB. This is there-
fore somewhat like a passive in English, although
thereis no passive morphology. Example(6) is an
illustration of this, and it againresultsin a single
subcategorizationframe.

4Thebei constructionraisesissuessimilar to thatof ba, al-
thoughherewediscussonly ba.

6. (IP (NP-PN-SBJ /Darong
/company)

(VP (BA /ba)
(IP-OBJ(NP-SBJ /Chinese

/commodity
/purchase)

(VP (VV /increase)))))
DarongCompany increasedits purchaseof
Chinesecommodities.
Subcat Frame:
NP-PN-SBJ: /Darong /company
NP-OBJ: /Chinese /commodity

/purchasevolume
REL: /increase

4.2 Verb Compounds

The other major caseof a syntax/semanticsmis-
match is that of verb compoundsin the Chinese
Treebank. In the CTB, verb compoundscan be
loosely definedas several verbs sharingthe same
arguments. For example, the VCD compoundin-
dicatesthat the verb constituentsof the compound
sharethesamearguments,andsohavethesamesub-
categorizationframe.This is illustratedin (7).

7. (IP (NP-SBJ /we)
(VP (VV /should)

(VP (VCD (VV /follow)
(VV /implement))

(NP-OBJ(NP(NP(DP /whole)
(NP /nation))

(NP /economic
/work
/meeting))

(NP /spirit)))))
Weshouldfollow andimplementthe
spirit of thenationaleconomicwork meeting

The sentenceactually producestwo subcatego-
rization frames, one for eachof the verbs in the
VCD compounds:



Subcat Frame 1:
NP-SBJ: /we
REL: /follow
NP-OBJ: /whole /nation /economic

/work /spirit
Subcat Frame 2:
NP-SBJ: /we
REL: /implement
NP-OBJ: /whole /nation /economic

/work /spirit

However, not all verbcompoundsresultin differ-
entsubcatframes.For example,VSB is thelabelfor
a verbcompoundforming a modifier/headrelation-
ship. In this casewe only geta subcatframefor the
right constituent(the head). An examplefrom the
treebankin givenin (8):

8. (IP (NP-SBJ(-NONE- *PRO*))
(VP (VSB (VV /comeforward)

(VV ))))
(Foreigninvestors)cometo invest
Subcat Frame:
NP-SBJ:� PRO �
REL: /invest

There are a variety of other verb compounds,
which we cannot run through in detail here, but
we have determinedfor eachof the differentcom-
pounds, whether and how to break up the con-
stituents of the compoundsinto different subcat
frames.

Having extractedthe subcatframesof the verbs,
we are ready to map them to predicateargument
structures.

5 Experiment and Discussion

In this sectionwe describeexperimentalresultsof
assigningsemanticlabelsof the type describedin
Section3, using the structural information in the
CTB aswell asdiathesisalternationinformationof
the verbs. Ideally we would needa list of Chinese
verbswith theiralternationpatternsspecified.Since
to ourknowledgethereis noreadilyavailablesource
of suchinformation,we manuallyselected30 verbs
thatdemonstrate“objectof transitive / subjectof in-
transitive” alternationandextractedall instancesof
them from the CTB (250K words worth of data),

as describedin Section4. The subcategorization
framesfor eachinstanceof the verbsareextracted
and their argumentsareautomaticallyassignedse-
mantic labels,usingthe alternationpatternfor this
typeof verbs. That is, thesubjectis arg0 whenthe
verb is transitive andarg1 whenthe verb is intran-
sitive while theobjectis alwaysassignedarg1. For
purposesof this experiment,we did not attemptto
determinethe rolesetsandtagtheadjuncts.Theac-
curacy of themappingfrom syntacticentitiesto se-
manticrolesis calculatedona“per-predicate”basis.
Thatis, if any of theargumentsof averbis assigned
thewrong label, that instanceof theverb is consid-
eredanerror. Theaccuracy for apredicateis simply
thenumberof correctlytaggedinstancesdividedby
the total numberof instancesof this predicate.The
accuracy is calculatedin two ways.Onescoretakes
into considerationall instancesof the word when
usedasa predicateandanotherscoreonly consid-
ers instancesof the word usedasa verb. In order
to determinethenatureof theerrorswe breakdown
the errorsfor transitive andintransitive usesof the
verbs. The resultsof our experimentsaretabulated
in Table1.

The resultsshow that with the structural infor-
mation provided in the CTB and prior knowledge
of the diathesisalternationinformation95% of the
verb instancesare taggedcorrectly. An error anal-
ysismakesclearthreemajor issuesthat requirefur-
ther study: (i) Someverbscannotbe simply char-
acterizedashaving “subjectof intransitive/objectof
transitive” alternationbecausedifferentsensesof the
sameverb may have different alternationpatterns.
(ii) While theresultsbasedonjust theverbinstances
are quite satisfactory, if nominalizationsare also
taken into account,theaccuracy dropsto 79%. We
did not attemptto annotatethe predicate-argument
structurefor nominalizedverbsbecausethe anno-
tation in the CTB doesnot allow straightforward
mappingfrom syntacticrepresentationto semantic
representation. (iii) Another type of error is due
to what can be characterizedas syntax/semantics
mismatches.A commonsourceof error canbe at-
tributed to the fact that somesemanticarguments
are realizedas syntacticadjuncts,so that reading
theargumentsoff a syntacticparsetreeis no longer
straightforward.

Theresultsobtainedhereareconsiderablyhigher



word gloss pred noun verb accuracy
(verb/all)

err intr.
err.

tr. err.

alleviate 13 1 12 1/0.92 0 0 0
change 30 5 25 0.84/0.7 4 4 0
build-into 129 16 113 0.89/0.78 12 0 12
declare 87 4 83 0.95/0.91 4 0 4
deepen 8 2 6 1/0.75 0 0 0
deepen 23 0 23 1/1 0 0 0
disperse 4 0 4 1/1 0 0 0
ease 9 4 5 1/0.56 0 0 0
expand 160 7 153 0.90/0.86 15 1 3
establish 175 7 168 0.93/0.89 12 0 0
establish 134 29 105 0.99/0.78 1 0 0
popularize 8 1 7 0.86/0.75 1 0 1
widen 7 0 7 1/1 0 0 0
hold 229 2 227 0.99/0.98 1 0 1
improve 79 27 52 0.98/0.65 1 0 1
intensify 3 0 3 1/1 0 0 0
open 33 6 27 1/0.82 0 0 0
optimize 27 6 21 0.95/0.74 1 0 1
pass 78 5 73 0.93/0.87 5 4 0
perfect 53 5 48 1/0.91 0 0 0
generate 33 3 30 0.87/0.79 4 3 1
flourish 47 34 13 0.92/0.26 1 1 0
terminate 19 0 19 1/1 0 0 0
resolve 9 2 7 1/0.78 0 0 0
sacrifice 6 4 2 1/0.33 0 0 0
sign 53 1 52 0.58/0.57 22 0 22
solidify 16 2 14 0.93/0.81 1 0 1
solve 124 23 101 0.99/0.81 1 0 0
start 51 17 34 0.94/0.63 2 1 1
waiver 6 0 6 1/1 0 0/0 0/0

Average 0.95/0.79

Table1: Experimentalresults



thanthe83.7%and82.8%reportedin (Palmeretal.,
2001)and (Gildea and Palmer, 2002) respectively,
wherethe datais from the PennEnglishTreebank
andtheresultsarereportedonverbsonly. However,
the resultsare not directly comparablefor several
reasons. First, Chineseverbsseemto have fewer
sensesandthusfewer alternationpatternsthanEn-
glish. As aresult,themappingbetweenpredicatear-
gumentstructuresis morelikely to bedeterministic.
Second,the CTB distinguishessyntacticcomple-
mentsandadjunctsstructurally(XueandXia, 2000)
while the PennEnglishTreebankdoesnot andthis
informationturnsout to beveryusefulfor extracting
the subcategorizationframesthat aremappedonto
thepredicateargumentstructures.

6 Conclusion and Future Work

We have argued here for the needfor a level of
predicate-argumentannotationon top of thecurrent
ChineseTreebank. Machine translationby map-
ping of the predicate-argumentstructureshelps to
overcomethe ambiguity that plaguesMT efforts
basedat a word level. We presentedthe basican-
notationschemefor theChinesePropbank,anddis-
cussedhow a first approximationto this annotation
canbeautomaticallyderivedfrom theChineseTree-
bank.Theareseveralmajorissuesinvolvedin sucha
derivation,asis to beexpectedsincetheTreebankis
notsufficient for recoveryof thepredicate-argument
structure. However, as our preliminary evaluation
of this work hasshown, it shouldbe very usefulin
speedingupproductionof theChinesePropbank.At
thesametime, thevery processof uncovering such
problemshelpspinpoint the areaswherethe Prop-
bank will be particularly essentialfor information
extractionandmachinetranslationpurpose. In fu-
ture work we will addressthePropbankannotation
of theseproblematiccases,aswell asextendtheau-
tomatictaggingto awider rangeof semanticroles.
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