Automatic Predicate Argument Structure Analysis of the Penn
Chinese Treebank

Nianwen Xue and Seth Kulick

Dept. of ComputerandinformationScience
Universityof Pennsylania
200S.33rd Street
PhiladelphiaPA 19104,USA
{xueniwen,skulick@linc.cis.upenn.edu

Abstract

Recentwork in machinetranslationandinformationextractionhasdemonstratethe utility of alevel that
representshe predicate-agumentstructure. It would be especiallyusefulfor machinetranslationto have
two suchPropositionBanks,onefor eachlanguagaunderconsideration A PropositionBankfor English
hasbeendevelopedoverthelastfew years,andwe describehereour developmentbof atool for facilitating
the developmentof a ChinesePropositionBank. We also discusssomeissuesspecificto the Chinese
Treebankhatcomplicatethe matterof mappingsyntacticrepresentatioto a predicate-agumentevel, and

reporton somepreliminaryevaluationof theaccurag of the semantidaggingtool.

1 Introduction

Recentwork in machinetranslation has focused
on the level of predicate-ayumentrelationsas an
appropriatenterlingual representatioior machine
translation(Haji¢ et al., 2002). This work however
hasbeenlimited by thelack of corporain thedesired
languageshatareannotatedvith theserelations.

The creationof structurallyannotatedreebanks
(Marcuset al., 1993; Marcuset al., 1994) led to
major adwancesin corpus-basedatural language
technologies.Most notably the syntacticallyanno-
tatedcorporahave proven to be a crucial resource
in the recentsuccesof the statisticalnatural lan-
guageparserqCollins, 1997; Collins, 2000; Char
niak, 2000), andthe developmentof the PennChi-
neseTreebankXia etal., 2000)is alsobaginningto
helpadvancetechnologiesn Chinesesyntacticanal-
ysis(Chiang,2000;Bikel andChiang,2000).

However, sincethesetreebanksare syntactically
oriented, significant regularities in the predicate-
argumentstructureof lexical itemsarenot captured.
Thedevelopmenif the PennPropBank(Kingshury
and Palmer 2002) is beginning to addresghis is-

suefor English. In this new layer of annotation,
the regularities of the predicateqcurrently mostly
verbs),arecapturedn anexplicit level of predicate-
agumentannotation. This annotationhasled to

the developmentof semantictaggers(Gildea and
Palmer 2002). Recentwork in information extrac-
tion (Surdeanuet al., 2003) has shavn how this

canbe usedto maptaggedsemanticrolesto tem-

plateslots,eliminatingtheneedfor comple pattern-
matchingrules.

This approactcanbe extendedto machinetrans-
lation tasksonly if there exists a corpusfor the
second languagethat is similarly annotatedfor
predicate-agument structure. For example, for
English-Chines#&ranslation Propbankgor bothEn-
glish and Chinesecorporawould allow the train-
ing of semantictaggersfor both languages. The
MT work would then involve the mappingof the
correspondingpredicate-ayjumentstructuresmuch
as the IE work using the Propbankmappedthe
predicate-ggumentstructureto atemplate.

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



doneby humanannotatorsthe taggingsoftwarewe
discusshereattemptsa first-passat the semantican-
notation,to bethencorrectedby the humanannota-
tors. The softwareusesthe structuralinformationin
theChineselreebanko determinghe Propbanian-
notation.lIt is of courseémpossiblefor this job to be
done100% automatically(if it were possible then
therewould be no needfor the Propbank). How-
ever, a certainamountof information can be auto-
maticallydeterminedTherearealsocertainaspects
of the Chineseparsesdiscussedelaw, thataredif-
ferentfrom thosefor Englishandthatcomplicatethe
mappingto the predicateargumentstructure.

The structureof the paperis asfollows. Section
2 discusse#n moredetail the motivation for a Chi-
nesePropbankandits relevancefor MachineTrans-
lation. Section3 discusseshe annotationscheme
usedfor the PropbankandSection4 discussetiov
the automaticsemantidaggercanusethe syntactic
informationin the Treebanko automaticallycreate
the Propbank Section5 discussesomepreliminary
resultsof an evaluationof the succes®f the auto-
matictagging,andsection6 is the conclusion.

2 Motivation

In this sectionwe demonstratahe utility of mul-
tilingual Propbanksfocusingon their relevanceto
Machine Translation. In the framewvork setup in
the PennPropbank(Kingskury and Palmer 2002),
apredicates split into multiple sensegcalledrole-
setg if it hasdifferentpredicateargumentstructures.
For example theverbsignhastwo rolesets sign.01
andsign.02. sign.01 meaning‘affix a signature”,
takesthreearguments:signer documentandsigna-
ture. sign.02 meaning‘enter an agreement’fakes
threedifferentagumentsagreer, agreemenandco-
signer As is generallyexpected thereis no single
translatiorfor theverbsignin Chinese At leastfour
verbsarepossibleranslationsandthey are%31, &%,
#% and%. However, notall four Chineseverbsare
possibletranslationgor both sense®f the English
verbsign For example while # canbeatranslation
of bothsense®f sign #31 canonly beatranslation
of sign.02and#%, %% canonly beusedto translate
sign.01 Splitting averbinto multiple rolesetdased
onits predicateargumentstructureopensupthepos-
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sibility of linking arolesetof a predicatan onelan-

guagewith that of another ratherthanusing bilin-

gual (or multilingual) dictionarieswhereone word

is translatednto one or morewordsin a different
languageHaving a bilingual lexical resourcevhere
verbsarelisted with its rolesetsandtheir predicate
argument structureshas several adwvantages,com-
paredwith anordinarybilingual dictionary First of

all, mappingat the rolesetlevel is generallymore
precisethan mappingat the word level. For exam-
ple, the possibletranslationsof sign.0lare % (1a),
#% (1b)and## (1c) (to theexclusionof #47) while

the possibletranslationsof sign.02are # (2a) and
#4171 (2b) (to theexclusionof £#F and#%). Assum-
ing Englishis thesourcdanguageandChinesds the
talgetlanguagethis meanghatin anactualoccur

renceof Englishverb sign the identificationof its

rolesewill narrav down thepossibldexical choices
in Chinese.

For agiveninstanceof the Englishverbsign it is
notalwaysthe casethatall of its possibleaguments
arerealized.For example,both “he signedthe doc-
ument” and“he signedhis nameon the document”
arelegitimate Englishsentencesventhoughin the
former sentencehe signatue argumentis missing.
Dependingon which agumentsarerealizedin the
sourcelanguage,the lexical choicesin the tamget
languagemay be different, becausenot all possi-
bletranslation®f arolesettake thesamearguments.
Forexample,if therealizedagumentof Sign.0lare
the signer the document,and the signature,asin
(1a),amongthetranslationcandidate#, &% and
%, only % is possiblepecauséoth&# (1c)and&F
(1b)canonly take two argumentsnamely thesigner
and the document. Recognizingthe agumentsof
a predicateinstanceis thus crucial in further con-
strainingthelexical choicesandrule out translation
candidatesvhosepredicateargumentstructuresare
incompatible.

la.#/he #/at&/this ~/CL L #/documen.t/LC
#/sign T/LE & T/self #/DE £%/name
“He signedhis nameon this document.

1b. #t/he #&/atix/this ~/CL Ltt/documeni/LC
#&F/sign
“He signedthis document.

1c. #/he £&/sign &/this M CL X4/document
“He signedthis document.



2a.tH/China# £B/theU. S.%/sign 7/LE
#il/agreement.
“ChinaandU.S.A. signedanagreemerit.

3 From Syntactic Annotation to Semantic
Annotation

ThePennChineseTreebankXia etal.,2000)(CTB)

oh *+B/China £E/U.S.A. %ir/sign #it/agreement S @s@mentedPOS-taggedndsyntacticallybrack-

“ChinaandU.S.A. sighedanagreemerit.

One might amgue that the syntactic subcatgo-
rization frame obtainedfrom the syntactic parse
tree in a treebankcan also constrainthe lexical
choices. For example, knowing that sign has a
subject,an objectand a prepositionalphrase(e.g.
1a) should be enoughto rule out ## and #% as
possibletranslations becausehe former can only
take a subjectand an object (1c) while the latter
canonly take a subjectand a prepositionalphrase
(1b). This agumentbreaksdown whenthereare
lexical divergences. In the English sentencée'he
signedthis document”,the “document”is realized
asthe directobject. If the syntacticsubcatgoriza-
tion frameis usedto constrainthe lexical choices
for “sign”, “#%” will be incorrectly ruled out as
a possibletranslationbecausethe “document” ar-
gumentof “£&%” canonly be realizedas a prepo-
sitional phrase. Therewould be no suchproblem
if the moreabstracipredicate-agumentstructureis
usedfor this purpose. Even whenthe documents
realizedasa prepositionaphraseit is still thesame
agument. Of course,“##/sign” is also a possi-
ble translation. So comparedwith the surfacesyn-
tactic frames,the predicate-ayumentstructurecon-
strainsthelexical choiceswithoutincorrectlyruling
out legitimatetranslationcandidatesThis is under
standablebecausethe predicate-structer abstracts
away from the syntacticidiosyncracie®f the differ-
entlanguagesndthusaremoretransferableacross
languages.

In order to recognizethe predicate agument
structureit is crucialto createa Propbankin which
thepredicatesretaggedwith rolesetsandargument
structuresso that the automaticsemanticanalyzers
canbetrainedandtested.A sensibleapproachwill
be to bootstrapfrom an existing treebank,where
sentenceareannotatedvith syntacticstructuresin
the next section,we will briefly describethe Penn
ChineseTreebankanddemonstratéown we canuse
the syntacticinformation to automaticallytag the
predicateargumentstructure.

etedcorpusconsistingof articlesfrom a variety of
sources: Xinhua newvswire, the Hong Kong News,
and Sinorama. The syntacticentitiesfor eachsen-
tenceare marked with a combinationof hierarchi-
cally organizedlabeled braclets, functional tags,
null elementsandindices. An exampleis givenin
(1)2 It is clearthatwith this type of annotationthe
subjectandobjectfor the verb il (“pass”) canbe
easilyextracted.

3. (IP (NP-PN-SB.£H/the U.S. E2/Congress)
(VP (PP-TMP-T/at ¥ & /yesterday)
(VP (VV i#it/pass)
(AS 7/ASP)
(NP-OBJ#iFi/interstate
#4r#/bankinglaw))))

TheU.S.Congrespassedheinterstatebanking
law.

In annotatingthe agumentsfor the predicatesn
the CTB wefollow theconventionssetupin (Kings-
bury andPalmer 2002). The agumentsfor a given
predicateareassignegemantidabelsin theform of
argN, whereN is an integer between0 and5. For
instancefor theverbiiit (“pass”)in (3), thesubject
£H H42 (“the U.S. Congress”will receve the la-
bel arg0 while the object M 2477 (“the interstate
bankinglaw”) will begiventhelabelargl Thead-
junctswill berepresentedsargM, with afunctional
tag indicating the type of adjunct. For instance,¥
red (“yesterday”)will be annotatecasargM-TMP.
This type of annotatiorassumeshateachpredicate
is associateavith alimited setof semantigolesthat
areassignedo its aguments.Eachsemantiaoleis
uniquewith respecto the predicate althoughthere
is no attemptto generalizehe semanticrole labels
acrossdifferent predicate On one hand, by not
usingnotionssuchas“agent” or “theme” that often
carryaglobalmeaninggeneralizablacrossll pred-

2The glossesandtranslationsarenot partof the CTB anno-
tationandthe structuresn the examplesaresimplified.

3In practice,it is possiblethatthe samesemantiaole label
hasa similar denotatioracrosspredicatef a particularclass,

or evenacrossall the predicatesbut thatis not necessarilythe
case.



icates,this representatioschemeavoids the thorry
issueof decidingwhetheragumentswith the same
semantidabelactuallysharecertainsemantigrop-
erties.Ontheotherhand thisrepresentatioacheme
capturesheregularitiesacrosdifferentinstance®f
a given predicatethat the treebankannotationdoes
notcapture. Forinstancein theexamplein (4), even
though MF& §&47# (“the interstatebankinglaw”) is
representedsthe subjectof it (“pass”)insteadof
the object,in this sentenceit is intuitively clearthat
it playsthe samesemanticrole asthe objectin (3).
Therefore jnsteadof receving the semantiaole la-
belargQ, it shouldbeassignedhelabelargl

4. (IP (NP-SBJ(ADJP (JJMFr/interstate))
(NP (NN #&4r#/bankinglaw)))
(VP (VV iit/pass)
(AS T/ASP)))
Theinterstatebankinglaw passed.

Severalobserationscanbe madeabouttherelation
betweerthe syntactically-orieted annotationin the
CTB andthe proposedsemantically-orientegrop-
bankannotation.First of all, thereis no one-to-one
mappingbetweenthe syntacticentitiessuchasthe
subjectandthe semanticentitiessuchasarg0. An
given semanticentity can be realizedin different
syntacticpositions. For example, the argl of #if
(“pass”)canoccurin boththeobjectandthe subject
positions.Secondnot all semantiaolesassociated
with apredicateneedto berealizedsyntacticallyfor
a given instanceof a predicate. For example, the
sentenceén (4) doesnot specifywho passedhein-
terstatebankinglaw, althoughit is still understood
thatthelaw mustbe passedy somepolitical entity.
In otherwords, the “passer”is still understoodas
assumingherole arg0 evenif it is notexplicitly ex-
pressedAll the possiblesyntacticrealizationsof a
certainpredicatecanbesaidto bealternation®f one
another Levin (1993)hasarguedcornvincingly that
suchalternationsaresystemati@andsignalunderly-
ing semanticsimilaritiesbetweerEnglishverbs.

In addition to suchdiathesisalternations,argu-
mentsbearingthe samesemantiaole mayalsoend
up in differentsyntacticpositionsasa resultof dis-
locationor movementof a moreglobal nature(e.g.,
wh-movement).Instancef dislocationareclearly
representeth the CTB with tracesandindices.Us-

ing the structuralinformationin the CTB aswell as
the alternationpatternsfor classef verbs,we are
ableto mapthe syntacticstructureto the predicate
argumentstructure,as we will demonstratén 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
playsarole in the creationof the ChinesePropbank
similar to thatof the systemdescribedn (Palmeret
al., 2001)for the EnglishPropbank A major differ-
encehowever is that the tool for the English Prop-
banktakesadwantageof lexical resourcesuchasthe
SusanneorpusandWordNet,while suchresources
arenot availablefor Chinese.Sinceit is alsonot a
simplematterto inducelexical diathesisnformation
from the Treebankwe manuallyprovide somesuch
informationfor the semantidagger

To carry out this first approximationto mapping
the agumentsto semanticroles, we extract out of
the CTB the structuralinformation for eachpredi-
cate.In mostcaseghisis straightforvard,consisting
of traversingthe parsetreefrom eachverbto thetop
of thatverb’s clause pickingupall thecomplements
andsubjectof theverh

For example,the sentencen (3) would produce
the output:

NP-PN-SBJ#H/theU.S. B«/Congress
PP-TMP:¥/at* a/yesterday

REL.: #it/pass

NP-OBJ: M Ff/interstatetfii/bankinglaw

Using this sort of simple structuralapproachto re-
cover the predicate-ayjument structureallowed us
to capturethe simplesyntacticcasesnamelyall the
onesin whichthereis sufiicientsyntacticannotation.
This includescaseof syntacticmovement,suchas
wh-movementor topicalization.

However, two constructionsthat are quite fre-
qguentin the CTB arenot so straightforvard. These
are particularlyinterestingsincein onecasea syn-
tacticbi-clausalktructures madeinto amonoclausal
subcatgorizationframe,while in theotherasyntac-



tic monoclausastructuremayresultin two subcate-
gorizationframes.

4.1 BAand BEI Constructions

An exampleof thefirstis thebaconstructiorin Chi-
nese,with the patternNPO + BA + NP1 + VP,
which means'NPO causedNP1 to maintaina state
or to changeto a new state”.

The way the treebankwas constructedba is a
verb taking an IP clauseasa complement. How-
ever, althoughthe ba constructionsconsistof two
clauseswith two verbs(including ba), eachsuch
constructiorresultsin onesubcatgorizationframe.
The following Example(5) is an example of this
from thetreebank:

5. (IP (NP-SBJZ4 #/healthMinistry)
(VP (BA )
(IP-OBJ(NP-SBJ#/this)
(VP ##4/designate
(NP-OBJH %:4/state-leel

#/new
#/medicine)))))

TheHealthMinistry hasdesignatedhis as

state-l@el new medicine.

Subcat Frame:

NP-SBJ:Z £ #/HealthMinistry

NP-OBJ:#/this

REL: ##4/designate

NP-OBJ2:H 54 /state-leel #/new #/medicine

Thereis alsoa versionof the ba constructionin
which thelower verb hasno object. In this casethe
subjectof the lower clauseis a displacedobjectof
the lower verb, althoughsuchtraceinformationis
not explicitly representeth the CTB. Thisis there-
fore somavhat like a passie in English, although
thereis no passie morphology Example(6) is an
illustration of this, andit againresultsin a single
subcatgorizationframe.

“The bei constructiorraisesissuessimilar to thatof ba, al-
thoughherewe discusnly ba

6. (IP (NP-PN-SB.x#%/Darong
#+8]/compan)
(VP (BA #/ba)
(IP-OBJ(NP-SBJ¥ B/Chinese
#¥s/commodity
##¥/purchase)
(VP (VV ¥ X/increase))))
DarongCompan increasedts purchasef
Chinesecommaodities.
Subcat Frame:
NP-PN-SBJ *#/Darong#-&/comparny
NP-OBJ*¥ H/Chinese# &/commodity
#mE/purchasevolume
REL: ¥ X/increase

4.2 Verb Compounds

The other major caseof a syntax/semanticsnis-

matchis 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 constituentsf the compound
sharghesameargumentsandsohave thesamesub-
cateyorizationframe. This s illustratedin (7).

7. (IP (NP-SBJkfl/we)
(VP (VV #/should)
(VP (VCD (VV F#i/follow)
(VV #%/implement))
(NP-OBJ(NP (NP (DP %/whole)
(NP B/nation))
(NP #i##/economic
IH/work
«i/meeting))
(NP ##¥/spirit)))))
We shouldfollow andimplementthe
spirit of the nationaleconomiowvork meeting

The sentenceactually producestwo subcatgo-
rization frames, one for eachof the verbsin the
VCD compounds:



Subcat Frame 1:

NP-SBJ:#41/we

REL: ##/follow

NP-OBJ:4/whole B/nation#i#/economid
Iffwork #4t/spirit

Subcat Frame 2;

NP-SBJ:#1n/we

REL: #&%/implement

NP-OBJ:4/whole B/nation#/economid
I Iwork ##¥/spirit

However, not all verbcompoundsesultin differ-
entsubcatrames.For example,VSB is thelabelfor
a verb compoundiorming a modifier/headelation-
ship. In this casewe only geta subcatframefor the
right constituent(the head). An examplefrom the
treebankn givenin (8):

8. (IP (NP-SBJ(-NONE-*PRO¥))
(VP (VSB (VV i &/comeforward)
(VV #i))))
(Foreigninvestors)cometo invest
Subcat Frame:
NP-SBJ:xPROx
REL: #&#/invest

There are a variety of other verb compounds,
which we cannotrun throughin detail here, but
we have determinedor 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
assigningsemanticlabels of the type describedin
Section 3, using the structuralinformation in the
CTB aswell asdiathesisalternationinformation of
the verbs. Ideally we would needa list of Chinese
verbswith their alternationpatternsspecified.Since
to ourknowledgethereis noreadilyavailablesource
of suchinformation,we manuallyselected0 verbs
thatdemonstratéobject of transitve / subjectof in-
transitve” alternationand extractedall instancef
them from the CTB (250K words worth of data),

as describedin Section4. The subcatgorization
framesfor eachinstanceof the verbsare extracted
andtheir agumentsare automaticallyassignedse-
mantic labels, usingthe alternationpatternfor this
type of verbs. Thatis, the subjectis arg0 whenthe
verbis transitve andargl whenthe verb is intran-
sitive while the objectis alwaysassignedargl. For
purposef this experiment,we did not attemptto
determingherolesetsandtagthe adjuncts.Theac-
curagy of the mappingfrom syntacticentitiesto se-
manticrolesis calculatecbn a“per-predicate™asis.
Thatis, if arny of theamgumentsof averbis assigned
thewronglabel, thatinstanceof the verbis consid-
eredanerror. Theaccurag for apredicatds simply
the numberof correctlytaggedinstanceglivided by
the total numberof instancef this predicate.The
accurag is calculatedn two ways. Onescoretakes
into considerationall instancesof the word when
usedasa predicateand anotherscoreonly consid-
ersinstancef the word usedasa verh In order
to determinethe natureof the errorswe breakdown
the errorsfor transitve andintransitive usesof the
verbs. The resultsof our experimentsaretakulated
in Tablel.

The resultsshav that with the structuralinfor-
mation provided in the CTB and prior knowvledge
of the diathesisalternationinformation 95% of the
verb instancesare taggedcorrectly An error anal-
ysismakesclearthreemajorissueshatrequirefur-
ther study: (i) Someverbscannotbe simply char
acterizedashaving “subjectof intransitive/objectof
transitive” alternatiorbecauseéifferentsensesf the
sameverb may have different alternationpatterns.
(i) While theresultsbasednjusttheverbinstances
are quite satishctory if nominalizationsare also
takeninto accountthe accurag dropsto 79%. We
did not attemptto annotatethe predicate-ggjument
structurefor nominalizedverbsbecausehe anno-
tation in the CTB doesnot allow straightforvard
mappingfrom syntacticrepresentatioto semantic
representation. (iii) Another type of erroris due
to what can be characterizecas syntax/semantics
mismatches.A commonsourceof error canbe at-
tributed to the fact that some semanticarguments
are realizedas syntacticadjuncts, so that reading
theamgumentsoff a syntacticparsetreeis nolonger
straightforvard.

Theresultsobtainedhereareconsiderabhihigher



word  gloss pred noun verb accurag err intr. tr. err.
(verb/all) err.
S alleviate 13 1 12 1/0.92 0 O 0
HE change 30 5 25 0.84/0.7 4 4 0
2R build-into 129 16 113 0.89/0.78 12 O 12
R declare 87 4 83 095/091 4 O 4
Ao deepen 8 2 6 1/0.75 0O O 0
ik deepen 23 0 23 11 0 O 0
Py 4 disperse 4 0 4 11 0O O 0
% Ao ease 9 4 5 1/0.56 0 O 0
¥x expand 160 7 153 0.90/0.86 15 1 3
Er A establish 175 7 168 0.93/0.89 12 0 0
AL establish 134 29 105 0.99/0.78 1 O 0
LA popularize 8 1 7 086/0.75 1 O 1
R widen 7 0 7 11 0O O 0
AT hold 229 2 227 0.99/098 1 O 1
HE improve 79 27 52 0.98/0.65 1 O 1
AR intensify 3 0 3 11 0O O 0
il open 33 6 27 1/0.82 0 O 0
ot optimize 27 6 21 0.95/0.74 1 O 1
Wit pass 78 5 73 0.93/087 5 4 0
i perfect 53 5 48 1/0.91 0O O 0
i generate 33 3 30 0.87/0.79 4 3 1
"R flourish 47 34 13 0.92/026 1 1 0
WL terminate 19 0 19 11 0 O 0
foft resole 9 2 7 1/0.78 0 O 0
izl sacrifice 6 4 2 1/0.33 0O O 0
&ir sign 53 1 52 0.58/0.57 22 0 22
HLR solidify 16 2 14 093/081 1 O 1
ok solve 124 23 101 0.99/081 1 O 0
B start 51 17 34 0.94/063 2 1 1
i waiver 6 0 6 11 0 0/0 0/0
Average 0.95/0.79

Tablel: Experimentatesults



thanthe83.7%and82.8%reportedn (Palmeretal.,
2001) and (Gildea and Palmer 2002) respectiely,
wherethe datais from the PennEnglish Treebank
andtheresultsarereportedon verbsonly. However,
the resultsare not directly comparablefor several
reasons. First, Chineseverbs seemto have fewer
senseandthusfewer alternationpatternsthan En-
glish. As aresult,themappingbetweerpredicatear-
gumentstructuress morelikely to be deterministic.
Second,the CTB distinguishessyntactic comple-
mentsandadjunctsstructurally(Xue andXia, 2000)
while the PennEnglish Treebankdoesnot andthis
informationturnsoutto bevery usefulfor extracting
the subcatgorizationframesthat are mappedonto
the predicateargumentstructures.

6 Conclusion and Future Work

We have amgued here for the needfor a level of

predicate-agumentannotatioron top of the current
ChineseTreebank. Machine translationby map-
ping of the predicate-ggumentstructureshelpsto

overcomethe ambiguity that plaguesMT efforts

basedat a word level. We presentedhe basican-

notationschemdor the ChinesePropbankanddis-

cussedchow a first approximationto this annotation
canbeautomaticallydervedfromtheChineselree-
bank.Theareseveralmajorissuesnvolvedin sucha

deriation,asis to beexpectedsincethe Treebanks

notsufiicientfor recorery of thepredicate-ajument
structure. However, as our preliminary evaluation
of this work hasshawn, it shouldbe very usefulin

speedingip productionof the ChinesePropbank At

the sametime, the very processof uncovering such
problemshelps pinpoint the areaswherethe Prop-
bank will be particularly essentiaffor information
extraction and machinetranslationpurpose. In fu-

ture work we will addresshe Propbankannotation
of theseproblematiccasesaswell asextendthe au-
tomatictaggingto awider rangeof semantiaoles.
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