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Abstract

This paperdiscusseswo outstandingis-
sues,dislocatedand discontinuousargu-
mentsjn theconstructiorof thePennChi-
nesePropBank,a corpusthathasalready
beentreebankd. It describesthe verb-
specificapproachn our semantiaole an-
notationin which arguments andadjuncts
aretreateddifferently in the sensdhatar
gumentsareassignedabelsthatareinter
pretableonly within the scopeof theverb
while adjunctsreceve labelsthatreflecta
moreglobal classification.The paperdis-
cussedhe rationalebehindthis approach
in comparisorwith othersemantiaolela-
belingprojects.

1 Introduction

Recentyearshave seenan emepgenceof what can
be generallycalled semanticparsingusing statisti-
cal approachegGildeaand Jurafsly, 2002; Gildea
andPalmer 2002)dueto the availability of corpora
annotatedvith semanticstructures.Most of the se-
manticannotatioror parsingsofar dealswith some
form of semanticrole labeling presumablydue to
its wider acceptancamongresearcherandtheease
of annotation. The typesof semanticrole labeling
vary from the useof very generalrole labelssuch
as agent, theme, beneficiary(Chen et al., 2004),
to labelsthat are meaningfulto a specificsituation
(Baker et al., 1998),to verb-specifidabels(Kings-
bury andPalmer 2002; Xue andPalmer 2003).The

differencebetweenthe various approachesan be
characterizedn termsof levels of abstraction.The
Propbanistyleof annotatiorcanbeconsideredo be
theleastabstractastherole labels(arg0, argl, etc.)
in a propbankare meaningfulonly with regardto a
specificverh The FrameNetrole labelsare more
abstracthana propbankabelin the sensahatthey
abstraceway from ary specificverbandinsteadap-
ply to a classof relatedverbs (or nounsthat have
predicate-ggument structures). Using labels that
have global meaningsabstractdrom specificverbs
or aclassof verbsandinsteadappliesto all verbs(or
ary othercatayoriesthatdenotearelation). Eachof
theseapproachebkave its own advantagedut anar
gumentcanbe madethatthe moreabstracit is, the
moredifficult it is for the computerto acquirethat
conceptautomaticallyusingthe currentlydominant
statisticalparadigm.By stickingto lessabstracse-
mantic roles, theremight be a betterchanceof la-
belingthemcorrectlyby the computer In addition,
it canalsobe arguedthatit is difficult to generalize
thesituationghatoccurin naturallanguageo avery
limited setof semanticrole labelsthat have global
meaningsFor asimplesentencdike "A belongsto
B”, it is hardto saywhat”global” rolesto assignto
"A” and”B”. We couldcall it "theme”, but thenthe
conceptof "theme” would be so loosethat no one
would know whatto do with it. Corversely if we
userole labelssuchasarg0 andargl, thatareinter
pretableonly within thescopeof this verb,we might
know whatto do with the thingsthat are so anno-
tatedwhenwe translateheminto anothedanguage.
Thirdly, it is really importantto proceedn replica-
ble stepsin orderto measurgprogress.Evenif we



later on decidethat we canmale verb-independent areassignedabelsthatdenotemoreglobalconcepts

generalizationsyerb-specifi@annotationvouldbea
goodfirst stepin thatdirection.

Ontheotherhand,usingthe lessabstractole la-
belsmightleadto lossof generalizationsi-or exam-
ple, in the PennEnglish Propbank(Kingshkury and
Palmer 2002), the agumentsfor “buy” and “sell”
aredefinedasfollows:

Frameset sell.01 "sell™:
Rol es: ArgO: Sel ler
Argl: Thing Sol d
Ar g2: Buyer
Arg3: Price Paid
Ar g4: Benef acti ve

Fr aneset
Rol es:

buy.
Ar gO:
Argl:
Arg2:
Arg3:
Arg4:

In contrastthe FrameNetannotationis indepen-
dent of verbs and appliesto a classof verbs or
nouns. For example,“chamge”, “lease

", “retailer”,

tail”, sale”, “sell”,"vend”, “buy”, “pur-
chase”,"

purchaser”,“rent” are all treatedas real-
izationsof theconcept' Commercegoods-transfer”,
called‘Frame” in the FrameNetjn which thereare

four roles:

01 "purchase":
buyer

t hi ng bought
sell er

price paid
benef acti ve

” o LTI

Crent”, “re-

Comer ce_goods-transfer
Buyer [Byr]
Goods [ Gds]
Money [ My]
Seller [SIr]

Sowhile in the PropbanKJess"would belabeled
asarg0 in (1a)andarg2 in (1b), in the FrameNet
“Jess"would belabeledasByr in bothoccurrences.
So there seemsto be someloss of generalization
in the Propbankannotation. However, once the
propbank-styleannotatioris available,it is not hard
to build more abstractannotationsn a bottom-up
manner Basedon theseconsiderationsthe Penn
ChinesePropBank(Xue andPalmer 2003)adopted
a verb-specificapproachin semanticrole labeling
for the aguments. Semanticadjuncts,on the other
hand, are generallyindependenbf verbsand thus

suchas“temporal”,

(1) a. JesBOUGHT atextbook.
b. Lee SOLD atextbookto Jess.

location”, etc.

The remainderof this paperis organizedasfol-
lows. In Section2, wewill discuszheformalencod-
ing devicesof thePennChinesePropBankin greater
detail. In Section3, we will discussthe dislocated
constituentandhow they arerepresenteih theChi-
nesePropBank.In Section4, we will describehow
we treat discontinuousarguments. Section5 con-
cludesthis paper

2 The Chinese Propbank annotation
scheme

In this sectionwe will discusgheencodingscheme
for the ChinesePropBankin greaterdetail. As we
have briefly mentionedn the lastsection,the amu-
mentsandthe adjunctsare annotatedvith different
formal schemedasedon the obseration thatargu-
mentsare generallymore specificto a verb' while
adjunctsare generallyindependenbf verbs. We
numberthe agumentsof a verb sequentially start-
ing from 0. The agumentnumberis prefixed with
“arg”. The adjuncts,on the otherhand,arealways
tagged“argM”, followed by a secondarytag that
indicatesthe adjuncttype. The actualpredicateis
markedas“REL":

(2) a. #/China£/the U.S. Z4t/contact®/DE
*1/door#r#/openT/ASP -
“The door of contactbetweernChinaandthe
U. S.opened.
argl: ¥ £ & X0
REL.: #79F

b. 7 044&/70s#/beginning, */China

%£/the U.S. #/two B/country4i$A/leader
F#i/decisvely it /openT/ASP
#/China£/theU.S. Z4#/contact
#/DE x1/door -
“In the beginning of the 1970s theleaders
of Chinaandthe U.S. decisvely openedhe
door of contact.
agM-TMP: 7 0 &K #1

1The samealsoappliesto nominalpredicatesWe limit our
discussiorto verbsin this paper



arg0: ¥ £ & B 4iFA
amgM-ADV: X
REL: #7#

amgl: ¥ £ &4 6 X0

Note thateven “ +/China £/the U.S. % 4/contact
#/DE x!/door” occursin different syntacticposi-
tionsin (2a) and(2b). Therole label an agument
recevesis independenbf its syntacticrealizations.
Thesemantiaolesor expectedalgumentanbere-
alizedin differentwayssyntactically It shouldalso
be pointed out that the line dravn betweenamu-
mentsand adjunctshereis slightly different from
what has beengenerallyassumedn the theoreti-
cal linguistic literature ,which is generallybasedon
the obligatory/optionallichotomy In alot of cases,
someconstituentsare clearly agmentsbut they are
also clearly optional. For example, in the unac-
cusatve (or pseudo-pasae) constructionthe agent
is clearly optional syntacticallyandit is clearly an
argument.ln (2a),for example the“door-opener’is
optionalbut is clearlyanargument.

In the 35000r soverbsthatwe have donesofar,
the largestnumberof amgumentsa verb can have
is 5. The four verbsthat have five amgumentsare
“##E/shorten”, “#&/improve”, “¥ X/expand”, “%&
/devalue”. Interestingly the semantiaolesfor these
verbsarealsosimilar:

arg0: cause or agent
argl: thene

arg2: range

arg3: starting point
arg4: end point

In ary givenoccurrencenotall agumentshaveto
berealized.In fact, it is rarethatall five aguments
of theseverbsarerealized.

(3) #&#z/commercial inspection #i1/department
H#IBA E&/original /7 £/to +/10 £/day % &/finish
#/DE /®#/product origin ##/check #il/time
##2/shorten®l/to —/1 %/to =/threeX/day -

“The commercialinspectiondepartmentshortened
the time of productorigin checkingfrom the origi-
nal 7 to 10daysto 1 to 3 days.

amg0: #ts #1]

amgl: Ak £ £+ K DA 6 F b 405 W

agd: — £ = X

(5) rel
P
ago agl amg4
AR HT RRxLE+HXER —F£ X
o9 b Al T
Secondary tags for semantic adjuncts
ADV adwerbial,defaulttag
BNF beneficiary
CND condition
DIR direction
EXT extent
FRQ frequeny
LOC locative
MNR manner
PRP purposeor reason
T™MP temporal
TPC topic
Secondary tags for discontinuous arguments
CRD coordinatedarguments
PRD predicate
PSR possessor
PSE possessee
Secondary tags for arguments to phrasal verbs
AS AR B
AT T
INTO J PN
ONTO X
TO # %
TOWARDS | 1, 4

Tablel: Secondaryags

Someverbs can take on different setsof argu-
mentsthat arerealizedin differentsetsof subcate-
gorizationframes.For example theverb“ #”, when
it means‘exist”, two algumentsare expected: the
thing thatexistsandthelocationor domainin which
it exists. Whenit means'deposit”, threeaguments
are expected:the entity that makesthe deposit,the
sum of mong/ depositedand the financial institu-
tion which the depositis made. When it means
“presene”, we expectthreedifferentagumentsthe
agentthatdoesthe preseration, thething presered
andthe instrumentusedin the preseration. Since
eachof thesethreesensesanberealizedin differ-
entsubcatgorizationframes,in the propbankanno-
tation convention, thesesensesare called frameset
meaningsetsof subcatgorizationframesthatreal-
izeaparticularsenseTheexamplesn (4) illustrates
thethreeframesebf “#”.



(4) Framesetsf “#”
Framesetf.: “deposit”
Semantiaoles(or expectedarguments):
arg0: entity makingdeposit
argl: sumof money
arg2: financialinstitution
Examples:
(@) [argM-TMP =+/20 “/year #/ago] [arg0
#/each A/person] [argM-ADV -F¥/average]
[argM-ADV #/only] [rel #/deposit][argl =+/20
AfYuans#/moneg/]
“Twentyyearsago,on averageeachpersorhasonly
adepositof 20 yuan’
(b) [argl % #t/large amount#-&/fund[rel #/deposit]
[arg2 #&/in */mid-sized 4/small #&/financial
#A/institution]
“A large amountof fund is depositedn mid-sized
or smallinstitutions:
Framesep: “exist”
arg0: location
argl: thing thatexists
Examples:
(c) [ agM-TMP #/now] [arg0 ##/the whole
world] [argM-ADV 4/only] [rel ##/exist][argl
—F %/thousanc/CL */giant #&#/panda]
“There exist only a little more than one thousand
giantpandasn thewholeworld.”
Framese8: “presene”
aig0: preserer
argl: thing presered
arg2: instrument
Examples:
(d) [arg2 #&/chronicle] T#4/can [rel #&/presere]
[argl #/history], #/maintain#/order #&/civilize
“Chroniclescanbe usedto presere history main-
tain socialorderandteachcivilized behaior.”
(e) [arg0 #£infwe] [arg2 A/with F&/chronicle]
Flpresere [argl #/history], #/maintain #&/order
#A/civilize
“We can use chronicles to preserer history
maintainsocialorderandteachcivilized behaiors’

Given what we have describedso far, eachverb
instancecan be viewed as a semanticdependengc
treewith theverbpredicateasthehead.

3 Didocated constituents

Ideally all the agumentsand adjunctsof a predi-
cateareall in alocalizedsyntacticdomain. How-
ever, it is well establishedhat naturallanguageal-
lows long-distancedependencieand Chineseis no
exception. For example,Chineseallows topicaliza-
tion wherethetopicalizedargumentcanbe arbitrar
ily far away from its predicate.In (6), the topical-
izedagument’ #A/ChinesezE/judge#&/f/lawyer”
is non-adjacenfrom its predicate’ ¥ 3&/train”.
(6). A topicalizedsentence
(IP (IP (NP-SBJ(QP (CD =/three))
(ADJP (JJ*/main))
(NP (NN #*#t/law)))
(VP (VV &/need)
(VP (VV MH/accelerate)
(NP-OBJ(NN # &/promulgate)
(NN i#t#/process)))))
(PU.)
(IP (NP-TPC-1(NP (NN #A/Chinese))
(NP (NN #E/judge)
(PU-)
(NN #&%/lawyer)))
(NP-SBJ(-NONE- *pro*))
(VP (ADVP (AD #/also))
(VP (VV #&/need)
(VP (VV M#/accelerate)
(IP-OBJ
(NP-SBJ(-NONE-*PRO¥))
(VP (VV #4)
(NP-OBJ
(-NONE-*T*-1)))))))))
“The promulgationof the threemainlaws should
be spedup, andthetraining of Chinesgudgesand
lawyersshouldbe acceleratet!.

Sucha long-distancedependenc canbe "local-
ized” by positing an empty category closeto the
predicateand linking the topicalized algumentto
this empty category. Since our annotationis per
formedonthe parsetreesin the PennChineseTree-
bank (Xue et al., 2004), which hasalreadyimple-
mentedtheseempty cateyoriesfor suchtopicalized
arguments,we can just annotatethe empty cate-
goriesandtheusercanjustfollow theindicesto get
to theright agument.

However, not all non-localdependencieare ex-
plicitly representedn the ChineseTreebank. In



general,the non-localdependenciesepresentedn
the treebankarethe resultof generalsyntacticpro-
cessesuchastopicalization relatvization, ba- and
bei-constructionsOthernon-localdependencieare
lessgeneralor even lexical in the sensethat they
only holdfor certainspecificverbsor certainclassof
verbs.In this case|t is appropriatgo capturethese
typesof non-localdependencies our propbank-
style of annotation,which representverb-specific
lexical dependencies.

Onetype of suchof dependencies akin to the
EnglishPP-attachmerroblem(Hindle andRooth,
1991; Abney et al., 1999; Pantel and Lin, 2000)
whereaprepositionaphrasecaneitherbedependent
onaverborthenounphrasehatis its object(or both
in the caseof true ambiguity). This is illustratedin
(7), wherein (7a)the prepositionaphrasepreceding
the verb shouldactually be interpretedas an argu-
mentof the objectnounphrase’ L#/opinion”. We
generallydo not expect” #.#/deliver” to take anar
gumentthatis the contentof something ratherwe
expect it to take an agumentthat is an opinion,
or a speech. On the other hand, we fully expect
" R##opinion” to have somesortof content.In con-
trast, the prepositionalphrasein (7b) is in factan
amgumentof theverb” Z_&/deliver”

(7) a. ¥i#EM/Zeng Yinquan [pp #/on
#i/establish  EFi/international 4#/financial
#/new #AF/order]v 24 /express]np L#&/view] -
“Zeng Yinquan expressedhis own view on the
establishmentof a new international financial
order’

b. #lat ##/banquet Eon . #/Cai
*Mt/ambassadofpp */to —#/always #=/support
#AE/motherland ##%  /development #/DE
#stloverseas L& UA/compatriot] [v A& /de-
liver] T/ASP [np #i&/enthusiam #:i&/overflow
#/DE ##/speech
“At the banquetAmbassadofai madean enthusi-
asticspeecho the overseazompatriots.

To shaw thatis notanidiosyncraticohenomenon,
somemoreexamplesaregivenin (8). Notethatthe
dependencbetweerthe NP andthe PPis non-local
with aninterveningverh While in Englishthereis
a straightforvard way of representinghis depen-
deng structurallyin thetreebanlby attachingthem
at different levels, it is not as straightforvard to

representhis dependengc structurallyin Chinese.
Using empty categories and indices seemsless
appealingin this casesince this is not a general
syntacticprocess. Given what we have described
sofar, in our propbankannotationwe do not treat
the PP asan amgumentor adjunctto the verh We
deferthe annotatiorof the PP until we annotatehe
relational nouns such as " ##/interest” that have
their own predicate-ggjumentstructures.

(8) a. #£H/the U.S. #&/businesscommunity
[pp #/towards &/with t#/Shanhaiii/establish
RH#F/good#/DE % #/relation] #&/very [v £/feel] [np
s#/interest]-

“The U. S. businesscommunityis also very inter
estedn establishingyoodrelationswith Shanghai.

b. it/recent Ufew HA/week #/since -
#F/rebels [pp */toward ZiLE/Makeni %Jetc.
#/place][v mi&/intensify] [np ##/offensive]

“In therecentfew weeks therebelsintensifiedtheir
offensive toward placedike Makeni’

c. #/the U.S. #/Britain ¥./also ##/declare
Fiwill [pp #/toward #/lraq] [v %#/maintain][np
iz X/strong #/DE #F¥/military &7%/pressure] -
Fland Z#/supportsitik/oppositionit#/overthrav
#/currentBi/regime -

“The United Statesand GreatBritain alsodeclared
thatthey would maintainstrongmilitary pressuren
Iragandsupporitheoppositions effort to overthrav
the currentregime?

d. #/heit/say . [pp */toward #%E/France
Filwith  &&/Taiwan #4f/maintain #£&/purely
Riil/unoficial #/DE #%/economic and trad-
ing #t#/relation] &£i/we F/not [v #/hold] [np
++#/opposition]-

“He said:'we donotopposeheunoficial economic
and trading relations that France maintains with
Taiwan’”

Anothertypeof non-localdependencis between
a PP and a nominalizedverb, with an intervening
light verb or semi-lightverh This is illustratedin
(9). In this case,we treatthe PP as an agument
of the nominalizedverb, not asan agumentof the
interveninglight verbor semi-lightverh

(9) a. #/he##/hope#kil/Macao® A/government
[pp #/on #A /concerningiil/Macao -F#/smooth
i{&/transition #/and #A/sovereignty #i#l/smooth
Z#/hand-oer #/DE EX/important F#/issue]



#-—F/further [v #Hi&/strengthen] [np FA/with
+#/Chinese side #/DE ##/discussion &/and
+tklcooperation’;

“He hopesthatthe Macaogovernmentwill stepup
its discussiorandcooperatiorwith the Chineseside
on the importantissuesconcerningMacaos stable
transitionandthe smoothhandwer of sovereignty’

b. ®7/two sidegpp */over #/two £/military
5 0 %#/over 30 #/year #/since #3/DE & /friendly
#f¥/cooperation]v £F/express]np #&/] -

“Both sidesexpressedtheir satishction over their
friendly cooperatiorof over 30 years.

c. #X/if 100/100 #/piece #&/nens
+/among#/have —-/one#/piece£/be #/fraudulent
#/ » #d/reader[pp */towards % #F/other 9 9/99
Flpiece]/also2/will [v *%/arise][np #£/doubt]
“If amongthe 100 piecesof news onepieceis made
up,thereademwill alsodoubtthe other99 pieces.

d. HEfF/international #&/community [pp
*t/towards #/this] %% /must [v #4#/maintain] [np
@A /high degree®/DE ¥#/vigilance] -

“The internationalcommunitymustmaintaina high
degreeof vigilanceon this’

e. ##%/mary &4k /participant§pp */towards
##/Hong Kong #/DE +ti#/future] [v #2l/feel] [np
#/at ease]. Jf/and #/hold ##/positve #/DE
##/outlook »

“Many participantsof the meetingare at easeover
HongKong's futureandhold a positive outlook’

4 Discontinuous arguments

Discontinuousalgumentsare caseswhere an ar
gumentto a given predicateconsistsof partsthat
are not adjacentto one another For example,
in (10a),the event” %&3k/West Africa ##/economy
¥-K/gronth” is a lone agumentto the predicate
"#% % /resume”.In (10b),the constituenthatdenotes
the event is split into the subjectportion and the
predicateportion. It is intuitively clearthatthe two
sentencem (10)aresemanticallysimilarandshould
betreatedsimilarly. It is theeventin its entirety not
thesubjectportion” %&3/estAfrica £#/economy”or
thepredicateportion” #+/grownth” individually, that
is theargumentto the verb predicate’ # £/resume”,
evenwhenthey arediscontinuoussin (10b). In our

propbankannotationpothportionsreceving thela-
bel arg0, with the predicatereceving a secondary
tag -prd whenthe subjectandthe predicateportion
aresplit.

(10) a. [arg0 dk/West Africa #i/economy
¥¥/growth] &/already® #/clearly[rel #%/resume]

“WestAfrican economyhasclearly resumedyrow-

ing”
b. [arg0 ®&3#/African ##F/economy]
" E/clearly[rel #£/resume]arg0-prd #+/growth]

o

“African economyhasclearlyresumedyrowing”

Discontinuousarguments can also occur with
predicateshattake morethanonearguments(11a)
shaws that”#i” takestwo agumentsin (11a)and
whenarg0 is notexplicitly expressedargl is asplit
argumentin (11b).

(11) a. [arg0 —%/some +%/expert ][rel
thit/lestimate] . [argl 4 &/information &i&/super
a¥fhighway  ##&/construct-succeed #/after

> #R/knowledge #/towards #if/economic
¥K/grovth #/DE  ###F/contritution  #&/will
Tit/likely #/from A/this #%/century #/beginning
#/DE &4 4/5 percent®/to B4%=1/20 percent
X4tlincreasel/to w4-ZA+/90 percent]

“Some experts estimatethat after the successful
constructionof the information superhighway, the
contrikution of knowledgeto the economicgrowth
will increasdrom the five to twenty percentin the
beginning of this centuryto ninety percent.

b. [argl :E#/African ##/economy]
19497%/1997 [rel fsit/estimate] [argl-prd
¥¥/increase® 4 2/3 percent]

“It is estimatedthat African economy grew 3
percenin 1997

Another constructionthat generally allows dis-
continuousamgumentsare the so-called "subject-
predicate”verb compoundsn which the first verb
is semanticallythe subjectof the secondverh The
subjectof the first verb is generallythe subjectof
the verb compoundas a whole. For example,in
(12a),the agumentof the verb” #i/rapid” (second
verbin the verb compound)is " #F#/foreign invest-
ment & #/financial #.4/institution k4% #/business
volume#¥/increase” where” #&/increase’is the
predicateof this event. This agumentis "split”



becausehe intervening " #./also” doesnot modify
"B fincrease”. Instead,it is a modifier of "t
/rapid”.  Similarly, in (12b), "% % E/historically”
does not modify “4% /develop”. Insteadit is
a modifier of "#” and "X”.  Notice that the
two events” X %/Dazhai% %&/develop”, " X %/Dazhai
Ef/change”sharethe samesubject” X %/Dazhai”
andthey areagumentof "#” and” X” respectiely.
12) a. [arg0 #hit/foreign investment
£#ffinancial  ##/institution E%%F/business
volume] #.J/also [argO-prd ##:/increase] [rel
Ait/rapid]
“The businessvolume of foreign financial institu-
tionshasalsoincreasedapidly”

b. #/conduct ##/market #if/economy
“k/since #/DE i%/these Ufew “Flyear » st/be
[arg0 x%/Dazhai] [#%/history t/in] [argO-prd
% %&/develop] #/most [rel #/rapid] - [argO-prd
E/change]#/most[rel X/dramatic]#/DE /L/few
“lyear
“These few years after the introduction of the
market economy are the periods of time when
Dazahis economygrows the fastestandits change
is themostdramatic:

Analogousto the subject-predicatesplit is the
possessepossesse split. Here the possessoand
possesseare abstracinotionsand doesnot neces-
sarily indicate a strict possessiomelation between
the possesseasndthe possessedsenerallythis rela-
tion canbe put to the DE-insertiontest. It is possi-
bleto insert”#” beweenthe possessoandthe pos-
sesseandtreatthe whole thing asthe argumentto
the predicate. For example,in (13a),the agument
of "#i#/accelerate”is " =/three X/main #*#/law
(#9/DE) # %/promulgation##/process”. The argu-
mentis labeledas argl becausdt is possiblefor
"mi/accelerateto take anotheragumentthat de-
notesthe initiator, which would be labeledasargO.
While the split subject-predicatargumentis verbal
or clausal,the possessepossesse constructionis
nominal.However, a casecanbe madethatboththe
predicateandpossessemdicaterelations. The pos-
sessomrndthe possesseeaneitheroccupy the sub-
jectandobjectpositionsasin (13a),(13b)and(13c),
or the topic and subjectpositionsasin (13d) and
(13e),or thetopic andobjectpositionsasin (13f).

(13) a. [argl-psr =/three X/main ##/law]

#/need [rel Hit/accelerate]
& &/promulgation##/process]
“The promulgationprocessof the threemain laws
needdo beaccelerated.

b. [argl-psr FE/China #£#/economy
¥¥/growth] #/also #/will [rel #i#/slov down]
[argl-pse #H/speed]

“The speedof the Chineseeconomywill alsoslow
down.

[argl-pse

c. 4X/today F#&/midnight #%/New Year
# #/bell ##/ring ®/when » [argl-psr A#/Taihu
Lake #/DE ##/history] ##%/will [rel #a#/turn]
[argl-pse #/new #//DE —/one %/page]-

“When the New Yearbell rings at midnighttonight
the history of the TaihuLake will turnanew page.

d. [argl-psr £#/theseR %/country][argl-
pse #fi/curreny] Z/already* % /large-scale]rel
¥ Ai/devalue]

“The currenciesof thesecountrieshasundegonea
large-scaledevaluation’

e. [arg0-psr # %@/ Maotai liquor] [argO-
pse #|ff/brew TZ/process]rel ##/complicated],
[arg0-pse £ /*/production’ #/cycle] [rel &/long]
“Maotai liquor's brening processis complicated
andits productioncycleis long”

f. [arg0-psr #/not #/can #%/on time
#1534 4&/turn around #/DE 4 3/enterprise]#il/we
E/will B*/decisvely [rel ##/change] [arg-pse
it Alleader]

"For thoseenterpriseghat can not turn aroundon
schedulewe shoulddecisvely changetheir leaders.

Notice thatin (13e),”#%&" is the possessoof
both”#l#f TZ” and” £/ A", "F&& & #l4F 12"
and”#&#@ w1 £7 H#" arethe agumentsof " £.#&"
and”X" respectiely. It shouldbe pointedout that
not all topics are canbe analyzedasthe possessor
of somepossesseelFor example,in (14), it is not
immediatelyclearthat ary of the constituents its
possesseeln this case,we will analyzeit asa se-
manticadjunctandassigrto it thetagargM-TPC.

(14). Exampleof realtopic construction
[TOPIC %-7/as to #f/reside #/in A3/inland
#/DE JL#/children] .  4#fi/they =“H/must
d~/shav E&/residenceit® #/certificate , 4
H/their Z&4/residence.

“As for children, they must shav their residence
certificateto prove theirresidencé.



Anothertype of discontinuousargumentsgener
ally occurswith predicateshatrequiremultiple par
ticipantsandit canbe alguedthattheseparticipants
collectvely playsarole in relationto the predicate.
In Chinesegenerallyoneof theseparticipantds re-
alized as the subjectandthe other participantsare
realizedas prepositionalphrase,asin (15). There
aretwo apparentoptions. Oneis assignthe same
labelto all the participantsindicatingthey all play
the samerole with regardto the predicateand the
otheris to assigndifferentlabelsto eachparticipant.
The latter option is undesirablén two ways. One
is thatsemanticallythis way of annotatiorsuggests
that all of theseparticipantsplay different seman-
tic roleswith regardto the predicatewhichthey are
not. The other problemis there can be arbitrarily
mary participants Assigningdifferentrolesto each
participantswould leadto an explosion of the pos-
sibleamgumentstructuredor the predicatewhichis
anundesirableoutcome.Basedon theseconsidera-
tions,we assigrthesamdabelto all theparticipants.

(15) #*/amongthem[arg0-crd +J/quite a few
#&/compan] [arg0-crd &/with ¥B/China 4]
/compary 4k/cooperate.

“Among them, a lot of companiesare cooperating
with Chinesecompanies.

5 Summary

In this paperwe discussedthe verb-specificap-
proachin semanticole labelingin the construction
of the PennChinesePropbankand arguedthat this
approachhasthe potential of providing a replica-
ble way of annotatingsemanticrelations. Making
an annotationeffort replicableensureghat we are
taking solid stepsin adwancingto the eventualgoal
of naturallanguageunderstandingWe alsoargued
that by stayingcloseto the text and being lessab-
stract,we increasethe possibility that the semantic
relationsannotatedanbeautomaticallyacquiredoy
thecomputer If it is determinedhathigherlevel of
abstractions desirablethis type of annotationalso
providesa solid basisfor makingthatadwance. We
alsodescribedhow we handledwo importantissues
in the developmentof this resource namely dislo-
catedand discontinuousarguments. Whenthis re-
sourceis finished,which is expectedin the nearfu-

ture, we will have about4800verbsannotatedvith
theirsemantiaolesin the 250K-word PennChinese
Treebank(Xue et al., 2004). This annotationwill
also be accompaniedvith a descriptionof the se-
manticroles of eachof the 4800verbswith exam-
plesof their possiblesyntacticrealizations.
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