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Abstract

It is now generallyacceptedhat a text corpusplaysan importantrole in the productionof hard-coy
dictionarieslIn this papeywe discusgheinfluencea corpuscanhave onthecreationof lexical resources
for computeruse.In thecreationof COMLEX SyntaxandNOMLEX, two on-linelexiconsproducedby
theauthorsatNew York University we usedwo differentcorporaonecomposeaf asmall(onemillion
words)balancedtorpus(the Brown Corpus)plusalargeamountof newspapeidataandtheother alarge
balancedorpus(100million words)of British English(the British NationalCorpus).We point outhow
theuseof thesetwo corporaaffectedtheresultinglexiconsin differentwaysandto differing degreesand
we suggestvhatwe feel would have beentheideal corpusfor our purposes.

1 Intr oduction

In the developmentof our two machine-readabldictionaries(COMLEX Syntaxand NOM-
LEX), we usedtwo corpora,onea hybrid consistingof the Brown Corpusplus a large amount
of newspapettext andthe otherthe British NationalCorpus(BNC). We will discussheneces-
sity of usingcorporaandthe advantagesanddisadwantage®f thesetwo very differentcorpora.
Lastly, we will discussthe type of corpusthat we considerwould have madea considerable
improvementin the creationof our lexicons.

2 COMLEX Syntax

COMLEX Syntax[Macleodetal. 1997]is alarge (over 39,000headwords)syntacticdictionary
developedatNew York University(NYU) undertheauspice®f theLinguistic DataConsortium
(LDC) andavailablefrom the LDC for bothcommercialandresearctuse.This dictionarywas
intendedfor usein naturallanguageprocessindNLP) primarily aspartof a systemfor parsing
texts. It assigngo the major partsof speech(noun, adjectve, verb and adwerb) a rich set of

syntacticclassesndfeaturesjncluding detailedinformationon complementgor verbs,nouns
andadjectves.

3 Useof Corporain COMLEX Syntax

Thecorpususedwhile creatingCOMLEX containsaboutl00 megabytesof text includingmost
of theBrown Corpus(7 MB), Wall StreetJournal27 MB), SanJoseMercury (30 MB), Associ-
atedPresq29.5MB) andmiscellaneouselectiongrom the Treebanli iterature(1.5MB). The
sectionsomitted from Brown were portionswhich containednon-standardenglish,including
poetryandpiecesof “Tom Sawvyer”, which makesrich useof thevernacularWe hada number
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of linguistics graduatestudentsenteringthe COMLEX word classesusingan entry program
developedat NYU. This programincludesa concordanceaken from our corpus,which dis-

playscitationsof theword beingenteredTheelf (Entererof Lexical Featuresyvasableto look

at asmary examplesas necessaryo augmenthis/herunderstandingf the syntacticpatterns
that co-occurredwith the particularword. The elveshadaccesdo hardcopy dictionariesand

their own expertiseas native spealers of English, but the concordancesened to give actual
examplesof intuitive choicesandasremindersof casesvhich the elf might have ignored.The

useof corporain dictionarybuilding hasbecomegenerallyacceptedasbeingthe bestway to

captureactualusageatherthanthe knowledge/eperienceof theindividuallexicographerThe

useof anon-line concordancevasessentialn aidingthe coverage aswell asthe accurag, of

COMLEX.

3.1 Useof aCorpusin Tagging

As partof COMLEX, we have provided 100 corpuscitationsof eachof 750 ‘high frequeng
verbs’. Eachcitation wastaggedwith its COMLEX complementlass.This taggingprovides
usefulinformation on the distribution of complementgor both sentenceanalysisand genera-
tion. The high-frequeng verbswereselectedbasedon the part-of-speechiaggedsubsebf our
corpus(the“POScorpus”}-.

It wasin thetaggingphaseof COMLEX thattheinadequag of our corpuswasclearlydemon-
strated First of all, the make-upof the POScorpus,with its preponderancef nevspapetext,

skewed the choice of high-frequenyg verbs.This can be seenby comparingthe frequeng-

ranked list from this corpuswith thatfrom Brown, a morebalancedccorpus. Amongthetop 50
verbsfrom our corpus,quite afew (business-related)erbswerenotin thetop 50 from Brown,

including sell, rise, buy, pay, andincrease. In fact, somewere not evenin the top 750 from

Brown, suchaspost, boost, invest, value, andresign.

Theothershortcomingpf our corpuswasseenduringthe actualtagging.We tried to lesserthe
effectof ourunbalancedorpusby choosingcitationsfrom the Brown corpusfirst. Only if there
werenotenoughexampleg100)for thatverbwould we starttaggingin the Wall StreetJournal.
We obtainedslightly morethanhalf of our citationsfrom Brown, aboutone quarterfrom the
Wall StreetJournalandthe otherquartermostly from the SanJoseMercurywith 3% from the
AssociatedP’ressanda nggligible amountfrom miscellaneousreebanHiterature.

During ourtagging,we ranacrossa numberof complementsvhich werenot partof the COM-
LEX inventory of complementsand seemedn fact not to be commonin “general” English.
Amongthesewerea varietyof complementgontainingNUNITP (NP constructiongontaining
units)asdemonstrateéh Table12.
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COMLEX Complement | ExampleSentence

NUNITP - buyshis suitsfour atatime at Neiman-Marcusn Dallas
andPAYS asmuchas$250each.
FROM-RANGE - occupang ratesin majorhotelshereRANGED from 48

to 74 percentastyeat

NP-NUNITP-TO-RANGE | Theordinancenvould INCREASEfeesfrom $1 for males
and$2 for femaleso aflat $5adog.
NUNITP-TO-RANGE The payrolltax would actuallyRISEto 7.5 percent
startingJan.1, 1963.

Tablel: Examplesof NUNITP complements

We did a small study to measurethe degreeto which text type affectedthe distribution of
thesecomplement$Macleodet al. 1994]. Of the 43 verbswhich hadNUNITP complements,
21 did not appearat all in Brown. Another8 verbswerevery high frequeny verbswhereall
100citationsweretakenfrom Brown. The frequeng of NUNITP complement®n theseverbs
rangedrom 1% to 8%. Themostinterestingesultsof this studywerefoundin theverbswhere
a substantiahumberof citationscamefrom both Brown andthe Wall StreetJournal(wsj). The
distribution of thesecomplementsn thetwo texts wasseeno be quitedifferent.SeeTable2.

verb source complemenfrequeny

jump 57 from brown 2 nunitp-to-range 4%
43fromwsjl 21 nunitp-to-range 49%

advance 42frombrowvn 2 nunitp-to-range 5%

58fromwsjl 36 nunitp-to-range
1 np-nunitp-to-range  64%
climb 63 from brown 0 nunitp-to-range

2 nunitp-pp 3%
37fromwsjl 26 nunitp-to-range
0 nunitp-pp 70%

range 63from brown 16 nunitp-from-range 25%
37fromwsjl  20nunitp-from-range 54%

guote 44 from brovn 0 np-at-nunitp-pred
56fromwsjl  35np-at-nunitp-pred  62%
97from BNC 0 np-at-nunitp-pred

Table2: NUNITP ComplemenDistributionin Brown andthe Wall StreetJournal(Percentages
representhefractionof the NUNITP complementsvhich occurin eachcorpus)

In orderto ascertainthat this differentdistribution wasreal, we alsolooked at examplesfor
oneverb, quote, from the British National Corpus(BNC)3. The distribution of complements
is shavn in Table 3*. As canbe seen,Brown andthe BNC are remarkablyconsistentas to
complementlistribution, whereagheWall StreetJournalhasanNUNITP complementor over
half of theinstance®f quote.
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Complement BNC (97) brown (44) wsjl(56)
NP-AT-NUNITP-PRED 0 0 35
NP 47 20 10
NP-PP
NP-AS-ING
NP-AS-ADJP
NP-AS-NP
NP-TO-NP

PP (from)

VSAY

NP-VSAY
PP-VSA/
PARENTHETICAL
NP-THATS
NP-ING-OC

|

[EY
ONOOOP~RPLPOWORr OO
[EY
OCOPFrRPWWOPrMOPFRPLPOPRLPF
P OOOO0OO0OO0OO0OO0OO0OO0

Table3: TaggedCOMLEX-Syntaxcomplements

3.2 Useof the British National Corpusin classifying Adverbs

The classificationof COMLEX adwerbsis differentfrom thatof the otherpartsof speechWe

donotassigncomplements$o adwerbs,but ratherclassifythempositionally Theuseof a corpus
is essentialn identifying the possiblepositionsof anadwerh This turnedoutto be particularly
problematidor infrequentadwerbs,someof which did notoccuratall in our corpus.Therefore,
we usedthe BNC for our referenceln Table 4, we demonstratehe importanceof having a
balancecorpusfor adwerbclassification Adverbswhich arenot unusualoftendo not occurin

our corpus(eventhoughit is alarge corpus);however, they canbefoundin theBNC. Evenrare
adwerbswill have someexamplesto look at. Without accesdo the BNC, we could not have
enteredheseadwerbsatall.

Adverb COMLEX Corpus| BNC
tactfully 0 162
humorously 0 51
unaguably 0 15
mindlessly 1 26
pejoratively 1 11

Table4: AdverbFrequeng in The COMLEX CorpusandtheBNC

4 NOMLEX

NOMLEX [Macleodet al. 1998]is a dictionaryof nominalizationslt is basedon COMLEX
Syntaxverb complement&ndrelatesthe agumentstructureof its associatederbto the parts
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of the nominalizationphrase We usedboth our corpusandthe BNC for examples.Although
the differenceswere not asclearfor the nominalizationswe found examplesthat underlined
theusefulnessf alarge balancedcorpus.Deduction is the homograpmominalizationfor both
deduct anddeduce. In our corpusdeduction appeare@78times;deduction from appearedhree
times and was always deduct from. Deduction that was always a relative clauseon deduct.
Insteadin the BNC (411 instance®f deduction) morethan 1/3 of the instancesf deduction
from comefrom deduce and3/4 of theinstance®f deduction that arefrom deduce.

The amgumentstructureof account differedfrom our corpusandthe BNC, aswell. In 50 in-
stance®f account to from our corpusonly oneto wasanargumentof account andtwenty-nine
instancesvereaward account to. In 50 randomexamplesof account to from theBNC, 4 repre-
sentedhe argumentto while oneonly wasaward account to.

5 The Relative Worth
of Different Corpora in Dictionary Creation

We have seenabove thatthe COMLEX and NOMLEX projectsmadeheary useof corpora
during their construction both for enteringandtagging.We found the BNC to be preferable
whenwe comparedt to the Brown Corpusandthe Wall StreetJournal;it patternedvery like

the Brown Corpusaswe saw in Table3. It is clearfrom the discussion@bove thatthe BNC

would have beenthe bestpossiblecorpusfor dictionarycreation.This is borneout alsoby the
fact that The FrameNetproject[Baker et al. 1998], a syntactic/semantiaetwork now being
built at Berkeley, is usingthe BNC. An importantpart of Fillmore’s FrameNetprojectis the

taggingof corpusexampleswith syntacticand semanticframesfor which they referencethe

BNC.

However, thereis a disadantageto this corpusfor thoseof uswho dealin AmericanEnglish.
Although the balanceand scopeof this corpusis betterthanarny other corpusavailable for
dictionarywork®, the corpusis of British English.

This may not seema problemto thosewho seethe differenceas being confinedto a small
numberof lexical itemsbut thetruth is otherwiseandmoreserious.The grammarof American
English(A.E.) variesfrom British English(B.E.) quite significantly For example,British En-
glish often makesuseof a to-infinitive complemenwhereAmericanEnglishdoesnot. In the
following examplesfrom the BNC, assay, engage, omit andendure appeamwith a to-infinitive
complementtherewerenoexamplesoundin our corpusof this constructioralthoughtheverbs
themselesdid appearFor thefirst two verbs,onecanarguethatthereis notanequvalentver
balmeaningn A.E. but, for thelasttwo, themeaningcanbe paraphraseh A.E. by thegerund,
asseenin Table5. Notethatthe B.E. examplesarefrom the BNC andthe A.E. examplesare
paraphrases.
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Verb | Eng.| BNCID | Examplesentences

assay | B.E. | GOM 2038 | Jeromecreptto thefoot of the stepsandtherehalted,
baulked,rather lik e a startledhorse drew hardbreathand
ASSAYED TO MOUNT, andthensuddenlythrew up his
armsto cover hisface fell onhiskneeswith alamentable,
chokingcry, andbowedhimselfagainsthe stoneof the
steps.

engage B.E. | E9V 768 | A magnatevouldENGAGE TO SER/E with a specified
numberof menfor a particulartime in returnfor wages
which wereagreedn advanceandpaidby the Exchequer
omit B.E.| FS4941 | ‘Whatdid youOMIT TO TELL your priest?’

A.E. “What did you OMIT TELLING your priest?”

endure| B.E. | CD21061 | But Carterets wife, who frequentedealthspascould
not ENDURETO LIVE with him or hewith her:there
wereno children.

A.E. But Carterets wife, who frequentechealthspascould

not ENDURELIVING with him or hewith her:there
wereno children.

Table5: Examplesof B.E. verbsfollowedby to-infinitives

Verbcomplementatiorontainingprepositionoftendiffersfrom B.E. to A.E. JohnAlgeo [Al-
ge01988]givesanumberof examplesln B.E., cater for andcater to bothoccurbut cater to has
apejorative connotatiorandis lessfrequentin A.E., only cater to is usedandis notconsidered
pejorative. B.E. claimfor contrastsvith A.E. claim + NP (claim for benefitsvs claim benefits)
andcornverselysound + NP is acceptablén B.E (thatsoundsagoodidea)but notin A.E. which
demandshe prepositionike (thatsounddik e agoodidea).

Adverbial usageis alsodifferent. The B.E. useof immediately in sentencanitial position,is
notallowedin A.E. For example,B.E. Immediately | get home, | will attend to that. is incorrect
in A.E. wherewe would sayAs soon as | get home, | will attend to that. We do concurin the
examplel expect himto go immediately. whichis correctin eitherlanguage.

Othersyntacticdifferencesarethe formationof questionsvith the mainverb“have”. In B.E.,
onecansay “Have you a pen?”whereA.E. spealersmustuse“do” (“Do you have a pen?”).
Supportverbsfor nominalizationsalsodiffer. NotetheB.E. “take adecision”vstheA.E. “make
adecision”.

With theseconsiderabledifferencesand the fact that lexical items may be over or under
representedr not presentat all, it is clearthatwhatis neededs a large balancedcorpusof
AmericanEnglishon the lines of the BNC but from Americantexts. The last effort to make
a balancedyenerally-aailable corpusof AmericanEnglishwasthe Brown Corpus.Thisis an
excellentcorpusbut it is too small(onemillion wordscomparedvith 100 million in the BNC)
andsomevhatout of date(having beenconstructedn the 1960%5).
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6 An American National Corpus

In this paperwe have discusseaur experienceusingdifferentcorporafor creatingandtagging
COMLEX Syntaxand NOMLEX. An unbalancedcorpusskews the datatowardswhichever
typeof text predominatesnakinga generaresourcevery hardto constructThe Brown Corpus
is balancedbut is too small for mary lexicographicpurposesand (a more minor concern)it

is over 30 yearsold. The BNC is large and balancedout, unfortunatelyfor thoseworking in

AmericanEnglish,dealswith British Englishtexts. Whatwe arenow awaiting is the creationof

an AmericanNational Corpus(ANC) with the sizeandbalanceneededor AmericanEnglish
lexicography

At thefirst LanguageResourcesind EvaluationConferencen 1998,a proposalwasmadefor

sucha corpus,containingat least100 million wordsof AmericanEnglish,balancednuchon

the lines of the BNC [Fillmore et al. 1998]. A committeeof researcherandlexicographer

is now endeaoring to make this corpusa reality, freely availableto all researchers the near
future. We are now gatheringa Consortiumto build the ANC. This consortiumwill provide

minimal funding,texts andadvicefor the creationof thebasecorpus.Theautomaticannotation
andthe distribution of the ANC will be handledby the Linguistic DataConsortium(LDC) at

the University of Pennsylania. The basecorpuswill be usefulfor lexicographersvho need
examplesof usageover a broadarea.NLP researchersspeciallythoseinvolvedin statistical
studieswill needamorecarefullyannotatedorpus.Thiswill bedonein asecondstagewhich

becaus®f the greatcostof handannotationwill have to be supportedy governmentunding

agenciesHowever, by usingthe ANC we will beableto eliminatetheproblemsof taking rather
thanmaking our decisions.

/7 Summary

In our experiencecreatingdictionariesfor the useof naturallanguageprocessingye find that
the useof a corpusis a necessityUnfortunately the available corporaare inadequateeither
becausehey aresmall, arenot balancedarenot availableto the generalresearcicommunity
(for examplethe mary “in-house” corporacreatedoy publishingcompaniegor their exclusive
use)or donotcontaintextsin AmericanEnglish.In fact,thereis no presentorpuswhichmeets
our needs;thatis why we and othersare involved in creatingthe resourcethat we (and,we
believe, mary others)need.
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Notes

1This corpusconsistef four PennTreebankiles: miscellaneougwithout Dubois poetry
andTom Sawyer), Brown, Departmenbf Enegy documentsandthe Wall StreetJournal.

2Theseareactualtaggedexamplesfrom our corpus.
3Thanksto Lou Burnardof Oxford University, we wereableto accesshe BNC via theWeh

4Becausef limitationson our accesswe couldnot simply obtain100 consecutie citations
from the BNC of any form of theverbquote. We obtainednsteads0 randominstance®f quote
asabaseform verb (3 wereunusable)and50 instance®f quoted asa pasttenseverh

5This obviously doesnotinclude“in-house” corporawhich aregenerallynot available out-
sidethe compaly or institutionthatdevelopedthem.

5The committeeincludes Frank Abate, CharlesFillmore, Ralph Grishman,Nang Ide,
DanielJurafsky, Mark Liberman,CatherineMacleodandWendalynNichols.
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