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Abstract

In this paper we describean approacho
annotatehe propositiongn the PennChi-
neseTreebank. We describehow diathe-
sis alternation patternscan be used to
male coarsesensedistinctionsfor Chi-
neseverbs as a necessarystepin anno-
tating the predicate-structuref Chinese
verbs. We thendiscusshe representation
schemawe useto labelthe semantiargu-
mentsandadjunctsof the predicatesWe
discussseveralcomplicationdor thistype
of annotationand describeour solutions.
We then discusshow a lexical database
with predicate-ajument structure infor-
mation can be usedto ensureconsistent
annotation. Finally, we discusspossible
applicationdor thisresource.

1 Introduction

Linguistically interpretedcorporaare instrumental
in supervisednachinelearningparadigmsof natu-
ral languageprocessing.The information encoded
in the corporato alarge extentdeterminesvhatcan
belearnedby supervisednachindearningsystems.
Thereforejt is crucialto encodethedesiredevel of
informationfor its automaticacquisition. The cre-
ation of the PennEnglish Treebank(Marcuset al.,
1993), a syntacticallyinterpretedcorpus,playeda
crucialrolein theadvancesn naturallanguagepars-
ing technology(Collins, 1997;Collins, 2000; Char
niak, 2000) for English. The creationof the Penn
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ChineseTreebank(Xia et al., 2000) is also begin-
ning to help adwvancetechnologiesn Chinesesyn-
tactic analysis(Chiang, 2000; Bikel and Chiang,
2000). Sincethe treebanksare generally syntac-
tically oriented(cf. Sinica Treebank(Chenet al.,
to appear))the informationencodedhereis "shal-
low”. Importantinformationusefulfor naturallan-
guageapplicationds missing.Most notably signifi-
cantregularitiesin the predicate-ajumentstructure
of lexical items are not captured. Recenteffort in
semanti@nnotationthecreationof thePennPropo-
sition Bank (Kingshury and Palmer 2002) on top
of the PennEnglish Treebankis beginning to ad-
dressthis issuefor English. In this new layer of
annotationtheregularitiesof the predicatesgnostly
verbs,arecapturedn the predicate-ajumentstruc-
ture. For example,in the sentencesThe Congress
passedthe bill” and “The bill passed”,it is intu-
itively clearthat“the bill” playsthesamerolein the
two occurrencesf theverb“pass”. Similar regular
ities alsoexist in Chinese.For example,in “i/this
#/CL ##/bill #it/passT/AS” and“#2/Congress
#it/passT /AS i/this #/CL #%£/bill”, “#F/bill”
alsoplaysthesamerole for theverb“iiit/pass”even
thoughit occursin differentsyntactigpositions(sub-
jectandobjectrespeciiely).

Capturing such lexical regularities requires a
"deeper’level of annotatiorthangenerallyprovided
in a typical syntacticallyorientedtreebank. It also
requiresnakingsensalistinctionsattheappropriate
granularity For example, the regularities demon-
stratedfor “pass” doesnot exist in othersensef
this ver  For example,in “He passedhe exam”
and“He passed’the object“the exam” of thetran-



sitive useof “pass” doesnot play the samerole as
the subject‘he” of the intransitive use. In fact, the
subjectplaysthe samerolein bothsentences.

However, how deepthe annotatiorcangois con-
strainedby two importantfactors:how consistently
humanannotatorcanimplementthis type of anno-
tation (the consistency issue)and whetherthe an-
notatedinformation is learnableby machine (the
learnability issue). Making fine-grainedsensalis-
tinctions, in particular hasbeenknown to be dif-
ficult for human annotatorsas well as machine-
learningsystemgPalmeretal., submitted).lt seems
generallytrue that structuralinformation is more
learnablethan non-structuralinformation, as evi-
denceduy thehigherparsingaccurag andrelatively
poorfine-grainedNVSD accurag. With thisin mind,
we will proposea level of semanticannotationthat
still canbe capturedn structuratermsandaddthis
level of annotationto the PennChineseTreebank.
Therestof thepapelis organizedasfollows. In Sec-
tion 2, we will discussthe annotationrmodelin de-
tail anddescribeourrepresentatioacheme We will
discusssomecomplicationsin Section3 andsome
implementatiorissuesin Section4. Possibleappli-
cationsof this resourceare discussedn Section5.
We will concludein Section6.

2 Annotation Model

In this sectionwe describea model that annotates
the predicate-ggjumentstructureof Chinesepred-
icates. This model capturesthe lexical regulari-
ties by assuminghat differentinstancesof a pred-
icate,usuallya verb, have the samepredicateargu-
mentstructureif they have the samesense.Defin-
ing sensehasbeenone of the mostthorry issues
in naturallanguageesearct{lde andVronis, 1998),
andthe term”"sense”hasbeenusedto meandiffer-
entthings, rangingfrom part-of-speectand homo-
phoneswhich areeasierto define,to slipperyfine-
grainedsemantiadistinctionsthat are hardto make
consistently Determiningthe "right” level of sense
distinction for naturallanguageapplicationsis ul-
timately an empirical issue,with the bestlevel of
sensalistinctionbeingthelevel with theleastgranu-
larity andyet sufficient for a naturallanguageappli-
cationin question Withoutgearingtowardsonepar
ticular application,our stratgy is to usethe struc-

turalregularitiesdemonstrateth Sectionl to define
sense.Finer sensalistinctionswithout clear struc-
turalindicationsareavoided. All instance®f apred-
icatethatrealizethe samesetof semantiaolesare
assumedo have onesensewith the understanding
thatnot all of the semantiaolesfor this verb sense
haveto berealizedin agivenverbinstanceandthat
the samesemantiaole may be realizedin different
syntacticpositions. All the possiblesyntacticreal-
izationsof the samesetof semantiaolesfor averb
senseare then alternations of one another This
stateof affairs has beencharacterizedas diathe-
sisalternation andusedto establistcross-predicate
generalizationandclassificationgLevin, 1993). It
hasbeenhypothesizecainddemonstratedhat verbs
sharingthe samedisthesisalternationpatternsalso
have similarmeaningpostulatesilt is equallyplausi-
ble to assumehenthatverbinstancedaving differ-
entdiathesisalternationpatternsalsohave different
semantiropertiesandthusdifferentsenses.

Using diathesisalternationpatternsasa diagnos-
tic test, we canidentify the different sensedor a
verh Alternating syntactic frames for a particular
verb senserealizingthe samesetof semanticroles
(we callthisroleset) form aframeset andsharesim-
ilar semanticproperties. It is easyto seethateach
frameseta setof syntacticframesfor averb, corre-
spondswith onerolesetandvice versa. From now
on, we usethe term frameset insteadof sense for
clarity. Eachframesetconsistsof oneor moresyn-
tactic framesandeachsyntacticframerealizesone
or moresemantiaoles. Oneframediffersfrom an-
otherin the numberandtype of agumentsts pred-
icate actually takes, and one framesetdiffers from
anotherin the total numberandtype of aguments
its predicateCAN take. This is illustratedgraphi-
callyin Figurel.

Annotating the predicate-ajument structurein-
volvesmappingthe frameseidentificationinforma-
tion for a predicateo anactualpredicatdnstancen
the corpusandassignthe semantiaolesto its argu-
mentsbasedon the syntacticframeof thatpredicate
instancelt is hopedthatsinceframesetaredefined
throughdiathesisalternationof syntacticframesthe
distinctionsmadeare still structuralin natureand
thusare machine-learnabland canbe consistently
annotatedy humanannotators.

Sofarour discussiorhasfocusedon semanticar
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Figurel: Annotationmodel

guments,which play a centralrole in determining
the syntacticframesandframesets.Thereareother
elementsn a proposition:semanticadjuncts.Com-
paredwith semanticarguments,semanticadjuncts
do not play a role in definingthe syntacticframes
or framesetbecausehey occurin awide variety of
predicatesndasaresultarenotasdiscriminatve as
semanticaguments.On the otherhand,sincethey
canco-occurwith awide variety of predicatesthey
aremoregeneralizabl@ndclassifiablehanseman-
tic agumentslin thenext sectionwe will describea
representatioschemehatcaptureshis dichotomy

2.1 Representing arguments and adjuncts

Sincethe numberand type of semanticarguments
for apredicataareunigueandthusdefinetheseman-
tic rolesfor a predicatewe label the algumentsfor
a predicatewith a contiguoussequencef integers,
in theform of argN, whereN is theintegerbetween
0 and5. Generally a predicatehasfewer than6 ar-
guments. Sincesemanticadjunctsare not subcate-
gorizedfor by the predicatewe useonelabelargM
for all semanticadjuncts. ArgN identifiesthe argu-
mentswhile argM identifiesall adjuncts. An argN
uniquelyidentifiesan agumentof a predicateeven
if it occupiedlifferentsyntactigoositionsin different
predicateinstances.Missing agumentsof a predi-
cateinstancecanbe inferredby noting the missing
argumentabels.

Additionally, we alsousesecondarytagsto gen-
eralizeandclassifythe semanticagumentsandad-
junctswhenpossible. For example,an adjunctre-
ceving aT M P tagif it is atemporaladjunct. The

secondarytagsare resered for semanticadjuncts,
predicateshatsene asagumentsaswell ascertain
argumentdor phrasalerbs.The 18 secondaryags
andtheir descriptionsarepresentedn Tablel.

11 functional tags for semantic adjuncts

ADV adwerbial,defaulttag
BNF beneficiary
CND condition
DIR direction
DGR degree
FRQ frequeny
LOC locative
MNR manner
PRP purposeor reason
T™MP temporal
TPC topic

1 functional tag for predicate as argument
PRD | predicate
6 functional tags for arguments to phrasal verbs
AS o
AT &, T
INTO BN
ONTO X
TO B 5
TOWARDS | 1, 4

Tablel: List of functionaltags

3 Complications

In this sectionwe discussseveral complicationsin

annotatingthe predicate-gjumentstructureas de-
scribedin Section2. Specifically we discussthe
phenomenorof “split aguments”and the annota-
tion of nominalizedverbs(or deverbalnouns).

3.1 Split Arguments

What canbe characterizeés"split aguments”are
caseswherea constituentthat occursas one argu-
mentin one sentencecan also be realizedas mul-
tiple aguments(generallytwo) for the samepred-
icate in anothersentencewithout causingchanges
in the meaningof the sentencesThis phenomenon
surfacedn severaldifferentconstructionsOnesuch
constructionnvolves“possessoraising”, wherethe
possessofin a broadsenseYaisesto a higherposi-
tion. Exampleslaand1b illustratethis. In 1a,the
possessooriginatesfrom the subjectposition and
raisesto the topict position, while in 1b, the pos-
sessopriginatesfrom the objectpositionandraises
In Chineseijt is possibleto have a topic in additionto the

subject. Thetopic is higherthanthe subjectand playsanim-
portantrole in thesentencgLi andThompson,1976).



to the subjectposition. The exact syntacticanalysis
is not importanthere,andwhatis importantis that
one argumentin one sentencebecomedwo in an-
other Thechallengds thento capturehisregularity

whenannotatinghe predicate-ajumentstructureof

theverh

1. PossessdRaising
a. Subjectto Topic
(IP (NP-PN-TPC¥ E/China)
(NP-TMP +4#/lastyear)
(NP-SBJ i @/import-export
Efi/total volume)
(VP #/exceed
(QP-OBJ=+ =% %-+12/325Billion
(CLP £#/US. Dollar))))
#/exceed
amgOpsr: *H/China
amg0pse: it 7/import-export &4i/total volume
amgl: =F=%A+12/325Billion £%/US.Dollar

(IP (NP-TMP #£#/lastyear)
(NP-SBJ(DNP (NP-PN* E/China)
#/DE)
(NP it & 2/import-export
#Ai/volume))
(VP i#t/exceed
(QP-OBJ=+ =® £-+42/325Billion
(CLP £#/US. Dollar))))
#/exceed
amgO: +H/China#/DE it 2/import-export
Eff/volume
amgl: =F=%£-+4/325Billion £%/US.Dollar
b. Objectto Subject
(IP (NP-SBJ(NP-PN#E/China)
(NP #i#/economy
#¥¥/expansion))
(VP (ADVP #/also)
(ADVP #/will)
(VP #i%/slow down
(NP-OBJitf/speed)))
#i#/slov down
aglpsr: ¥ E/China%#/economyi¥/expansion
amglpse &H/speed

(IP (NP-SBJ(DNP (NP (NP-PN*&/China)
(NP #i#/economy

#¥-X/expansion))
#)
(NP #£#/speed))
(VP (ADVP 4/also)
(ADVP #/will)
(VP #i%/slow down))
#i%/slow down
amgl: *E/China&if/economyi&/expansion
#/DE #J&/speed

Anothercaseof “split aguments’involvestheco-
ordinatednounphrases.in 2a,for example,the co-
ordinatedstructureasa wholeis anargumentto the
verb“%7#7/sign”. In contrastjn 2b, onepieceof the
amgument,” *F® /China”is realizedasa nounphrase
introducedby a preposition. Thereis no apparent
differencein meaningfor thetwo sentences.

2. Coordinatiorvs. Prepositionaphrase
a. (IP (NP-PN-SB. 4 41/Burma
feland
+E/China)
(VP (ADVP &/already)
(VP #i7/sign
TIASP
(NP-OBJ#¥i/border
% Hltrade
W& /agreement))))
#17/sign
amg0: %4/Burma#/and ¥ E/China
amgl: #i#/border® %/tradeth®/agreement

b. (IP (NP-PN-SB.#i4/Burma)
(VP (ADVP &/already)
(PP FR/with
(NP-PN*#E/China))
(VP %#7#1/sign
TIASP
(NP-OBJ#¥i/border
% #ltrade
& /agreement))))
#17/sign
amgo-crd: 44/Burma
amgO0-<crd: FE/China
amgl: #¥/borderf #/trader & /agreement

Therearetwo waysto capturethis type of regu-
larity. Oneway is to treateachpieceasa separate
argument.The problemis thatfor coordinatechoun
phrasesthere can be arbitrarily mary coordinated



constituents.So we adoptthe alternatve approach
of representinghe entire constituentas one argu-
ment. When the piecesare separateconstituents,
they will receie the sameargumentlabel, with dif-
ferentsecondarytagsindicatingthey are partsof a
larger constituent. For example,in 1, when pos-

(NP #i#/news)))
#)
(NP ##/doubt))
(VP #ix/deepen
TILE))
mif/deepen

sessorraising occurs,the possessoand possessee argl:##/readert/towardsi/this %/CL

receve the sameargumentlabel with differentsec-
ondarytagspsr andpse. In 2b, both “¥+&/China”
and“#+4/Burma’recevethelabelarg0, andthesec-
ondarylabel crd indicateseachoneis a part of the
coordinatectonstituent.

3.2 Nominalizations

Another complicationinvolves nominalizationg(or
deverbalnouns)andtheir co-occurrencewith light
and not-so-lightverbs. A nominalizedverb, while
servingas an agumentto anotherpredicate(gen-
erally a verb), also hasits own predicate-ggjument
structure For example,in 3, the predicate-agument
structurefor “##&/doubt” shouldbe “ st (4, &
4 #1®)”, whereall the agumentsof “#4/doubt”
are embeddedn the NP headedby “#4/doubt”.
Thecomplicationarisesvhenthenominalizednoun
is a complementto anotherverb, asin 4, where
the subject“##/reader” is an agumentto both
the verb “# %/produce” and the nominalizedverb
“##t/doubt”. More interestingly theotherargument
“i%/this #/CL ##/news” is realizedasanadjunctto
the verb (introducedby a preposition)even though
it bearsno apparenthematicrelationshipto it.

It might be tempting to treat the verb
“F%/develop” as a “light verb” that does not
have its own predicate-ggumentstructure,but this
is questionabléecausé * £/doubt” canalsotake a
nounthatis notanominalizedverb: “ #/I #/towards
#/she” %/develop T/LE #t#/feeling”. In addition,
there is no apparentdifference in meaning for
“ %/develop” betweerthis sentencend4, sothere
is little basisto saythesearetwo differentsense®f
this verh  So we annotatethe predicate-ajument
structureof boththeverb“ £ (4%, ##)” andthe
nominalizedverb“ ##¢ (4, & & #1i)",

3. (IP (NP-SBJ(NP #:%/reader)
(DNP (PP#f/towards
(NP (DP i/this
(CLP #/CL))

##/news

4. (IP (NP-SBJit#/reader)
(VP (PP-DIR#/towards
(NP (DP i/this
(CLP #/CL))
(NP ##/news)))
(ADVP #/t00)
(VP &/will
(VP **%/develop
(NP-OBJ#4$¢/doubt)))))
7 *%/develop
amO: ##/reader
amgl: %#&/doubt

4 Implementation

To implementthe annotationmodel presentedn
Section2, we createalexical databaseEachentryis
a predicatdistedwith its framesetsThe setof pos-
siblesemantiaolesfor eachframesetrealsolisted
with a mnemonicexplanation. This explanationis
not partof the formal annotation.lt is thereto help
humanannotatorainderstandhe differentsemantic
rolesof this frameset An annotatedxampleis also
providedto helpthe humanannotatar

As illustratedin Example5, the verb “i#if/pass”
hasthreeframesetsandeachframesetcorresponds
with a different meaning. The different meanings
can be diagnosedwith diathesisalternations. For
example, when “#it/pass” means“passthrough”,
it allows droppedobject. Thatis, the objectdoes
nothave to be syntacticallyrealized.Whenit means
“passby vote”, it alsohasanintransitve use.How-
ever, in this case the verb demonstrate$subjectof
theintransitve / objectof thetransitve” alternation.
Thatis, the subjectin the intransitive userefersto
the sameentity as the objectin the transitve use.
Whenthe verb means‘passan exam, test, inspec-
tion”, thereis alsothetransitve/intransitve alterna-
tion. Only in this casethe objectof the transitve



counterparis now partof the subjectin the intran-
sitive use. This is the amgument-splitproblemdis-
cussedn the lastsection. The threeframesetsrep-
resentinghreesensesareillustratedin 5.

5. Verb: ifit/pass
Frameset.01: ¥4 Fit/passhrough
Roles:amg0(“passer’)amgl(“place™)
Example:
(IP (NP-SBJX #/train)
(VP (ADVP E£/now)
(VP i&it/pass
(NP-OBJi#it/tunnel))))
i#it.01/pass
amg0: X #/train
amgl: #if/tunnel
agM-ADV: iE#&/now

(IP (NP-SBJX 4/train)
(VP (ADVP EA£/now)
(VP i&it/pass)))
#it,01/pass
amg0: X £/train
agM-ADV: EA/now

Frameset.02: A &4 (%3 REE)/pass
(anexam,etc.)
(IP (NP-SBJ(DNP (NP #t/he)
#/DE)
(NP #45/druginspection))
(VP (ADVP #/not)
(VP i&it/pass)))

&t 02/pass
amgl: #/he #/DE ##&/druginspection

(IP (NP-SBJ(NP i/he)
(VP (ADVP i&/not)
(VP i#it/pass)))
(NP-OBJ##s/druginspection))
it 02/pass
amgl-psr:#/he
amgl-pse:##/druginspection

Frameset.03: ##i#id/pasgabill, alaw, etc.)
(IP (NP-PN-SB.%E/theU.S.
E2/Congress)
(VP (NP-TMP &it/recently)
(VP #it/pass

TIASP
(NP-OBJ#iFr/interstate
#47%/bankinglaw))))
&3t ,03/pass
amg0: £E/theU.S.
amgl: MFr/interstateftfTi%/bankinglaw

(IP (NP-SBJ(ADJP #{Fi/interstate)
(NP #47#%/bankinglaw))
(VP (NP-TMP #if/recently)
(VP #it/pass
T/IASP)))
&3t ,03/pass
amgl: MFr/interstateitfTiE/bankinglaw

The human annotatorcan use the information
specifiedin this entry to annotateall instancesof
“i#it/pass’in acorpus.Whenannotatingapredicate
instancethe annotatoffirst determineghe syntactic
frameof the predicateinstance andthendetermine
which framesethis frameinstantiates.The frame-
setidentificationis then attachedto this predicate
instance.This canbe broadly construedas“sense-
tagging”, exceptthat this type of sensetaggingis
coarserandthe“senses’arebasedn structuraldis-
tinctionsratherthanjust semanticnuances.A dis-
tinction is made only when the semanticdistinc-
tionsalsocoincidewith somestructuraldistinctions.
The expectationis thatthis type of sensdaggingis
much amenablgo automaticmachine-learningp-
proaches.The annotationdoesnot stop here. The
annotatomwill go on identifying the agumentsand
adjunctsfor this predicateinstance. For the argu-
ments,the annotatowill determinewhich semantic
role eachargumentrealizesbasedn the setof pos-
siblerolesfor this framesetandattachthe appropri-
atesemantiaolelabel(argN) to it. Foradjunctsthe
annotatomwill determinethe type of adjunctthisis
andattacha secondaryagto argM.

5 Applications

A resourceannotatedvith predicate-agumentstruc-
ture can be usedfor a variety of naturallanguage
applications.For example,this level of abstraction
is usefulfor Information Extraction. The agument
role labelscanbe easily mappedto an Information
Extractiontemplate whereeachrole is mappedo a
pieceof informationthatan IE systemis interested



in. Suchmappingwill not be as straightforvard if
it is betweensurface syntacticentitiessuchasthe
subjectandIE templates.

This level of abstractiorcanalsoprovide a plat-
form wherelexical transfercantake place. It opens
up the possibility of linking a framesetof a predi-
catein onelanguagawith thatof anotherratherthan
usingbilingual (or multilingual) dictionarieswhere
oneword is translatednto one or morewordsin a
differentlanguage.This type of lexical transferhas
se/eraladvantagesOneis thatthetransferis made
more precise,in the sensethat therewill be more
caseswvhereone-to-onemappingis possible. Even
in casesvhereone-to-onanappingis still notpossi-
ble, theidentificationof the framesetof a predicate
will narrav down the possiblelexical choices. For
example, sign.02 in the English PropositionBank
(Kingshury and Palmer 2002)will belinkedto “%
#7.01/enterinto anagreement” This type of linking
rulesout“%#" asapossibletranslationfor sign.02,
eventhoughit is atranslationfor otherframesetof
theword sign.

Thetransferwill alsobe moreprecisein another
sensethatis, the predicate-ajumentstructureof a
word instancewill be presered during the trans-
fer process.Knowing the agumentsof a predicate
instancecan further constrainthe lexical choices
andrule outtranslationcandidatesvhosepredicate-
argumentstructuresareincompatible.For example,
if the realizedamgumentsof “sign.01” of the En-
glish PropositionBank in a given sentencerethe
signer the documentandthe signature amongthe
translationcandidates &%, #" (“#17.01/enterinto
an agreement’is ruled out as a possibility for this
frameset)only “#” is possible becausé ##%" can
only take two argumentspamely the signerandthe
document.

6. #/he A/at i&/this ~~/CL L #/documen.k/LC #/sign
T/LE &Z/self #/DE £%/name
“He signedhis nameon this document.

Onemightarguethatthe syntacticsubcatgoriza-
tion frame obtainedfrom the syntacticparsetree
can also constrainthe lexical choices. For exam-
ple, knowing that “sign” has a subject, an object
anda prepositionabhraseshouldbe enoughto rule
out “#%" asa possibletranslation. This agument
breaksdown when there are lexical divergences.

The“document”amgumentof “£F" canonly bere-
alized as a prepositionalphrasein Chinesewhile
in Englishit canonly be realizedthe direct object
of “sign”. If the syntacticsubcatgorizationframe
is usedto constrainthe lexical choicesfor “sign”,
“#5" will be incorrectly ruled out as a possible
translation. Therewill be no suchproblemif the
more abstractpredicate-ajumentstructureis used
for this purpose. Even when the documentis re-
alizedasa prepositionalphrasei|t is still the same
amgument. Of course,“%#&/sign” is also a possi-
ble translation. So comparedwith the surfacesyn-
tactic frames,the predicate-ayumentstructurecon-
strainsthe lexical choiceswithoutincorrectlyruling
out legitimatetranslationcandidatesThis is under
standablebecausehe predicate-structurabstracts
away from the syntacticidiosyncracie®f the differ-
entlanguagesndthusaremoretransferablecross
languages.

7. #t/he #/at &/this A/CL L4/document/LC £F/sign

#/he %&F/signiz/this A~/CL &#/document
“He signedthis document.

Annotating the predicate-ayjument structureas
describedin previous sectionswill not reducethe
lexical choiceso one-to-onanappingsn call cases.
Forexample,"#—" canbetranslatednto “standard-
ize” or “unite”, eventhoughthereis only oneframe-
setfor both finer sense®f this verh It is concev-
ablethatonemightwantto posittwo framesetseach
for onefiner senseof this verb This is essentially
a trade-of. either one can conductdeepanalysis
of the sourcelanguage resohe all senseambigui-
tieson the sourcesideandhave a morestraightfor
ward mapping,or onetakesthe one-to-mag map-
pings and selectthe correcttranslationon the tar
getlanguageside. Hopefully, the annotationof the
predicate-ajumentprovides just the right level of
abstractionand the resourcedescribedhere, with
eachpredicateannotatedvith its agumentsandad-
junctsin contet, enableghe automaticacquisition
of thepredicate-ggumentstructure.

6 Summary

In this paper we describedan approacho annotate
the propositionsin the PennChineseTreebank.We
describechow diathesisalternationpatternscanbe
usedto make coarsesensedistinctionsfor Chinese



verbsasanecessargtepin annotatinghepredicate-
structureof predicatesWe alsodescribedherepre-
sentatiorschemewe useto labelthe semantiamgu-
mentsandadjunctsof the predicatesWe discussed
severalcomplicationdor this type of annotatiorand
describedour solutions. We thendiscussechow a
lexical databasewith predicate-ayjumentstructure
informationcanbeusedto ensureconsistenannota-
tion. Finally, we discussegbossibleapplicationgor
thisresource.
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