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Abstract

We proposeasemanticonstructiomrme-

thod for Feature-Basedree Adjoining

Grammarmwhich is basedon the derved

tree, compareit with relatedproposals
andbriefly discussomeimplementation
possibilities.

1 Intr oduction

Semanticonstructioris theproces®f construc-
ting semantiaepresentationfor naturallanguage
expressionsPerhapghe mostwell-known propo-
sal for semanticconstructionis that presentedn
(Montague 1974)in which grammarrulesareap-
plied in tandemwith semanticrulesto construct
not only a syntactictree but also a lambdaterm
representinghe meaningof the describedconsti-
tuent.

Montagues approactgave riseto muchfurther
work aiming at determiningthe correctrulesand
representationseededo build arepresentationf
naturallanguagemeaning.In particular compu-
tational grammarswere developedwhich by and
large took on Montagues proposal,building se-
mantic representationsn tandemwith syntactic
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Grammar(TAG, (Joshiand Schabes1997)). In
that framework, the basic units are (elementary)
treesandtwo operationsareusedto combinetrees
into bigger trees,namely adjunctionand substi-
tution. Becausethe adjunctionrule differs from
standardpohrasestructurerules,two structuresare
associatedvith ary given derivation: a derivation
tree and a derived tree. While the derived treeis
the standardphrasestructuretree, the derivation
treerecordshow theelementaryreesusedto build
this derivedtreeareputtogetherusingadjunction
and substitution.FurthermorepecauserAG ele-
mentarytreeslocalise predicate-ggjumentdepen-
denciesthe TAG derivationtreeis usuallytakento
provide anappropriatéasisfor semanticonstruc-
tion. And thus themoretraditional,“derivedtree”-
basedapproachis not usually pursued— An ex-
ceptionto this is (Frankandvan Genabith,2001)
which presentsfairly extensve specificatiorof a
derived treebasedsemantiaconstructiorfor TAG
andwith which we will compareour approachin
sectionb.

In this papey we exploretheideaof a semantic
constructionmethodwhich is basedon the TAG
derivedtreeandshav how a Montaguestyle (uni-
fication based)approachto semanticconstruction
can be appliedto Feature-Basedree Adjoining

structuresThusfor instance(Copesta&etal.,2001) GrammarFTAG, (Vijay-ShanlerandJoshi 1988)).

shawvs how to specifyaHeadDrivenPhrasestruc-
tureGrammarHPSG)which supportgheparallel
constructiornf aphrasestructure(or derived)tree
and of a semanticrepresentation(Zeevat et al.,
1987) shaws it for Unification Cateyorial Gram-

mar(UCG)and(Dalrymple,1999)for Lexical Func-

tional grammarnLFG).
Onegrammaticaframenork for which theidea

of aMontaguestyleapproachio semanticonstruc-

tion hasnot beenfully exploredis TreeAdjoining

We relateour approacho existing proposalsand
discusgwo possibilitiesfor implementation.

2 Hole semantics

We startby introducingthesemantiadepresenta-
tion languagewne use.As mentionedabore, Mon-
taguewas using the lambdacalculus.In compu-
tationallinguistics,two new trendshave emepged
however onwhich our proposals based.



Ontheonehand,thereis a trendtowardsemu-
lating betareductionusingtermunificationt. Ins-
teadof applyingafunctionto its algumentandre-
ducingtheresultinglambdatermusingbetareduc-
tion, functorsare representedising termswhose
argumentsareunificationvariablesThesyntax/se-
manticsinterface and the useof unificationthen
ensureghat thesevariablesget assignedhe ap-
propriatevaluesi.e., the valuesrepresentingheir
givenarguments.

Onthe otherhand,flat semanticsare beingin-
creasinglyusedto (i) underspecifythe scopeof
scopebearingoperatorsand (ii) preventthe com-
binatorial problemsraisedduring generatiorand
machinetranslationby the recursve structureof
lambdaterm andfirst orderformulae(Bos, 1995;
Copestaketal.,2001).

Our proposalbuilds on thesetwo trends.It mi-
micks betareductionusing unificationandusesa
flat semanticto underspecifyscopeandfacilitate
processing.

Thelanguagéd.y (for “underspecifiedogic”) is
aunificationbasedeformulationof the PLU logic
presentedh (Bos,1995).We give hereaninformal
presentatiorof its syntaxandsemanticandrefer
thereaderfor moredetailsto (Bos,1995).

Ly describedirst orderlogic formulae Because
we introduceunification variablesto supportse-
mantic constructionwe distinguishtwo typesof
Ly formulaetheunifyingformulae which contain
unification variables,and the saturated formulae
which arefree of unificationvariables.

Firstwe definethesetof unifying formulae.Let
I, beasetof individual unificationvariablesand
I..,, beasetof individual constantsLet H bea
setof “hole” constants[L.,, be a setof “label”
constantsaand L, be a setof “label” unification
variables.Let R be a setof n-ary relationsover
Tyar U I.on U H. Finally let > bearelationon H U
L., called“has-scope-eer”. Thenthe unifying
formulae (UF) of Ly aredefinedasfollows:

Givenl € Lygr U Legy, h € H,iq,...,1, €
Lyor U lpn UH andR™ € R. Then:

1.1: R"(i1,...,i,) isaUFof Ly

1. Therearewell known empiricalproblemswith this ap-
proachsuchasanincorrecttreatmenif certainconjunction
casesNonethelessheorderindependencsupportedy uni-

ficationmeanghatin practice mostlargecoveragegrammars
continueto do unificationbasedsemantiaconstruction.

2. h >lisaUFof Ly

3. ¢, isaUFof Ly if ¢ isaUF of Ly and¢
isaUF of Ly

4. Nothingelseis aUF of Ly

Thatis, unifying formulaeof Ly consistof la-
belledelementarypredicationsscopingconstraints
andconjunctionsThe saturatedformulae of Ly
areunifying formulaewhich aredevoid of unifica-
tion variables.The modelsthesesaturatedormu-
lae describearefirst orderformulaeandare defi-
nedby the setof possible“pluggings”i.e., injec-
tions from the holesof a formulato the labelsof
this formula. Given a saturatedormula ¢ € Ly,
a plugging P is possiblefor ¢ iff ¢ is consistent
with respecto this plugging.
Let usdefinein detailwhatthis meansFirst,we
introducetherelation>, on Ly, U H, for agiven
saturatedormula¢: for all k, &', k" € Ly U Hy:
1. k>4 k
2. k>4 k'if k>Kising
3.k Z¢ K" if k Z¢ k' andk’ Z¢ K"
4. if thereisak : T in ¢ with k" occurringin ,
thenk >4 k" andk’ 24 k

5. if kK andk’ aredifferentagumentsof thesame
R™in ¢ (i.e.,thereisaR"(..., k, ..., k', ...) in
@), thenk 2, k' andk’ 24 k

6. nothingelseisin >4

Condition 5. is importantto separatefor ins-
tance betweerscopeandrestrictionof aquantifier
asnothingcanbe partof bothatthe sametime.

Let P beaninjectionfrom H, to Ly andlet ¢/
be the resultof replacingin ¢ all k € Hy with
P(k). Then P is a possiblepluggingfor ¢ iff for
all k,k' € Ly: if k >4 K, theneitherk = k' or
K 24 k.

Intuitively, thesetof possiblepluggingsfor agi-
ven Ly formuladefinesthe setof first orderlogic
formulaewhicharedescribedy thisformula.The
following exampleillustratesthis. Suppose¢hesen-
tencein (1) is assignedhe Ly formula(2).

(1) Everydogchases cat

(2) ZO : V(.’E,hl,hz),hl Z ll,ll : D(.’I?),hg Z
la,ly : Ch(x,y),ls : Az, hs, ha),hg > 14,14 :
C(y)ah4 2 12



Only two pluggingsare possiblefor this formula
in (2) namely{hy — l1,ho — l3,hs — lg,hy —
lz} and{h1 — ll,hg — lg,hg — l4,h4 — lo}.
They yield the following meaningrepresentations
for (1):

lo:V(X,l1 ,13), 11:D(X),l2:Ch(X,y),k:3(X,l4 ,I2), [4:C(y)

lo:V(X,l1 ,12), 11:D(X),l2:Ch(X,y),k:3(X,l4 ,lo), l4:C(y)

In whatfollows, we usethefollowing notational
conventions.We write [y, l1, . . . for label unifica-
tion constantsgy, s1, . . . for label unificationva-
riablesa, b, . . . for individual unificationconstants
andzx, 1, - - - for individual unificationvariables.

3 A unification basedSyntax-Semantics
interface for TAG

An FTAG consistsof a setof (auxiliary or ini-
tial) elementaryreesandtwo treecompositiorope-
rations: substitutionand adjunction.Substitution
is the standardreeoperatiorusedin phrasestruc-
turegrammarsvhile adjunction-sketchedn Fig. 1
— is an operationwhich insertsan auxiliary tree
into a derived tree. To accountfor the effect of
theseinsertions two featurestructuregcalledtop
andbottom) areassociateavith eachtreenodein
FTAG. Thetop featurestructureencodesnforma-
tion thatneeddo be percolatedip thetreeshould
an adjunctiontake place.In contrast,the bottom
featurestructureencodesnformationthatremains
local to thenodeat which adjunctiontakesplace.

FIG. 1— Adjunctionin FTAG
To construcsemantiagepresentationsntheba-
sisof thederivedtree,we proceedasfollows.
Firstwe associate@achelementartreewith an
Ly formularepresentingts meaning.Secondwe
decoratesomeof the tree nodeswith unification

variablesand constantsoccuringin the Ly for-
mula. The ideabehindthis is thatthe association
betweentree nodesand unification variablesen-
codesthe syntax/semanticeiterface— it specifies
whichnodein thetreeprovidesthevaluefor which
variablein thefinal semantiacepresentation.

As treescombineduring derivation, two things
happen(i) variablesareunified— bothin thetree
andin theassociatedemantiagepresentation and
(il) thesemantic®f thederivedtreeis constructed
from the conjunctionof the semantic®f the com-
binedtrees.A simpleexamplewill illustratethis.

S
NP{! « VP R
N‘PJ\\”_/, TV NPY®2 NP, -
John | |
- loves Mary
name(j,john) lo:slove(x ,x;)  name(m,mary)

Fic. 2— “JohnlovesMary”

Supposethe elementarytreesfor “John”, “lo-
ves”and“Mary” areasin Fig. 2 wherea dovnar
row () indicatesa substitutionnode and C*/C,,
abbreiateanodewith categgory C andatop/bottom
featurestructureincludingthefeature-aluepair {
index: z}. On substitution,the root node of the
treebeingsubstitutedn is unifiedwith thenodeat
which substitutiortakesplace.Further whenderi-
vation ends the top andbottomfeaturestructures
of eachnodein the derived treeareunified. Thus
in this case,z; is unified with 5 andzy with m.
Hence theresultingsemanticss:

lo : love(j, m), name(j, john), name(m, mary)

4 Somefurther examples

Forlack of spacewe cannotherespecifythege-
neralprinciplesunderlyingthe semantidabelling
of lexical treesin a unificationbasedTAG gram-
mar. Instead,we focus on a numberof linguistic
phenomenahichareknown to beproblematidor
TAG basedsemanticconstructionand shav how
they canbedealtwith in the proposedramework.

4.1 Quantification

In someTAG approachefHockey andMateyak,
2000; Abeille, 1991; Abeillé et al., 2000),andin



particularin Abeillé’s grammarfor French,quan-
tifiers aretreatedasadjunctsFirst, thenounis ad-
dedto the verb by substitutionthen, the quanti-
fying determineis adjoinedo thenoun(seeFig.3).

Nw,sg ,,,,,,,,, S
. vy NJ®2l2 VP
D‘et Nz,sl > Na@l,ll \\,A \‘/
|
ever !
y dog barks
lo : V(z, k1, ha), Iy : dog(z1)

h1 2 s1,h2 2 s2 la : bark(z2)

lo : V(z, h1,h2), k1 > I1,h2 > 12,11 : dog(z),l2 : bark(z)

FiG. 3— Quantifies

Semanticallyaquantifyingdetermineexpresses
arelationbetweerthedenotatiorof someexternal
verbalagument(the quantifierscop@ andthat of
its nominal agument(the quantifierrestrictior).

In theflat semanticave areusing,this is captured
by associatingvith “every” theformula

lO : V(.'L',hl,hQ),hl > SlahQ > 89

wherethe two label variablessy, so indicatethe
missingargumentsDuring semanticonstruction,
thesetwo variablesmust be unified with the ap-
propriatevalues hamelywith thelabelsof theres-
triction andof the scoperespectiely (e.g.,in our
examplewith the labelsi; andly). Moreover the
variablez boundby the quantifiermustbe unified
with the variablesz; andz, predicatedf by the
nounandtheverbrespectiely.

To accountfor thesevariousbindings,we pro-
ceedasfollows. First, we associatevith therele-
vant tree nodesnot only an index but also a la-
bel so that C‘”J/Cw,l now abbre&iate a nodewith
cateyory C and a top/bottomfeaturestructurein-
cluding the feature-alue pair { index: z, label:
[}. Secondwe distribute thesevariablesbetween
top andbottominformationsoasto correctlycap-
ture the semanticdependenciebetweendetermi-
ner, scopeandrestriction.More specifically note
thattherestrictionlabelvariable(s;) is partof the
bottom featurestructureof the foot node.In this
way, s; remainslocal to the N* nodeandunifies
with the bottom-labelof the root nodeof the tree
to which the determineradjoins.By contrastthe
scopallabel variable s, (whosevalueis fixed by

theverb)is includedin thetop featurestructureof
therootnodeof thedeterminetree.lt therebycan
be percolatedup to the NP agumentnodeof the
verbandthusunifiedwith thelabelmadeavailable
at that nodei.e.,, with the verb label (I3). Since
thevariablez boundby the quantifieris sharedoy
bothscopeandrestriction,it isincludedin boththe
top featurestructureof the determinermroot node
andthe bottomfeaturestructureof the determiner
foot node.As a result, z is unified with both z;
andzs.

As shouldbeolvious,the approactstraightfor
wardly extendsto scopeambiguities:by a deriva-
tion processsimilar to that sketchedin Figure 3,
thesemanticepresentationbtainedor asentence
with two quantifierssuchas(1) abore will be (2)
which, as seenin section2 abore, describeghe
two formulaerepresentinghe possiblemeanings
of “every dogchases cat”.

4.2

In a Montaguestyle semanticsan intersectie
adjective denotesa functiontakingtwo aguments
(anindividual andaproperty)andreturninga pro-
position.Using a flat semanticsthis intuition can
be capturedby having adjectivesbinding both an
individual anda labelvariable.Thusin Fig. 4, the
adjectve “black” is associatedvith the semantic
representatiorss : black(z1) wheress is a la-
bel variableand z; an individual variable.Since
the valuesof thesevariablesare provided by the
modified noun and since the combinationof ad-
jective andnounis mediatedby adjunctionthese
variableslabelthe bottomfeaturestructureof the
adjectve tree foot node.On adjunction,this bot-
tom featurestructureis thenunified with that of
theargumentnoun(itself labelledwith its own in-
dex andlabel) so that nounand adjectve endup
with identicalindex andlabel. Notethatasthead-
jective “passesup” index andlabelinformationto
the adjectie tree root node,combinationwith a
quantifierwill further bind the index now shared
by nounandadjectve to the quantifierindex.

Although we cannotpresentit herefor lack of
spacethe approachcan alsobe extendedto deal
with nonsubsectie adjectvesandaccounfor cases
suchas “the former king” (and similarly for ad-
verbsmodifyingadjectves“the potentiallycontro-

Intersective Adjectives



N®52 Nopos o
— s . DY
D N:c,sl”‘>/// HJ/\N:”,S;;’"’NELII
\ \
every bladk dog
lo:V(z,h1,h2), 11 :dog(z2)

h1>81,ha>s9 sg:black(zq)

lo :V(z, h1,h2),h1 > 11, ha > 82,11 : black(z),l1 : dog(z)

FIG. 4 — Intersectiveadjectives

versial plan”) wherethe individual predicatedof
is actuallynot a king (or a controversial plan).In

that casethe predicateassociatedvith the adjec-
tive mustlabel the adjectve nodetherebyprovi-

ding avaluefor its modifier

4.2.1 VP and Smodifiers

Considerthefollowing examples.

(3) a.Patallegedlyusuallydrivesa Cadillac.
b. Intentionally Johnknocledtwice.
c. Johnintentionallyknoclkedtwice.

S

T - A——
VP, - NP .---~ VP,
W VF \‘ o«
ADV VP:3 VP, 7 drivesac.
allegedly ADV VP:4 o+ 3. ho. ho).
i3 : A(h2), ho > l1,11 : C(z),
ho > s3 usually h1 > l2,l2 : D(p, @)

lg : U(hg)hg > sa
lo : 3(z, ho, k1), ho > 11,11 : C(x), k1 > 12,12 : D(p, ),

i3 : A(h2),ha > la,ls : U(h3), hg > I2

Fic. 5— VP opaquemodifier

The sentenceén (3a) hasthreereadingsdepen-
dingontherespectie scopeof “allegedly”, “usual-
ly" and“a cadillac”. However in all threecases,
“allegedly” scopesover “usually”. Further there
are two possiblereadingsfor both (3b) and (3c¢)
dependingon whether‘intentionally” scopesover
“twice” orthecorverse.

Thefirst examplecanbe capturedassuggested
in (Kallmeyer andJoshi,2002)by ruling out mul-
tiple adjunctions(one VP modifier is adjoinedto
the otherratherthanboth modifiersbeingapplied
to the verb) andtreating“usually” asan“opaque”

modifier i.e., one that doesnot passup the verb
label(cf. Fig. 5).

By contrast,“intentionally” (a so-called“sub-
ject adverb” with the associatedscopingproper
ties)and“twice” (apostposed/P adwerb)aretrea-
ted as non opaquein that they passup the verb
(ratherthantheir own) labelto the bottomfeature
structureof their root node. Thereby scopebea-
ring elementsoccurringfurther up in the derived
treebind theverblabel.E.qg.,in (3b) and(3c), the
two adwerbsconsumeand passon the verb label
sothatthefollowing Ly formulais obtained:

ll . I(hl),hl Z lo,lQ . T(hg),hz Z l(),l() . K(])

4.3 Control verbs

In a subjectcontrol sentence;controller” (the
denotationof the subjectof the control verb) and
“controlee”(thedenotatiorof theunexpressedub-
ject of the complement)mustbe identified. This
is clearestwith ditransitive control verbssuchas
“promise”. Giventhe sentence

(4) JohnpromisedMVary to leave

the meaningrepresentatiomust make clearthat
theunexpresseaubjectof “leave” is “John”.

Fig. 6 sketchesthe elementarjtreesassociated
in FTAG with acontrolverbandits complements.
As the figure shaws, it is easyto associatdhese
treeswith semantidnformationthatyieldsthede-
sired dependencieand in particular the corefe-
rencebetweertheimplicit subjectof thesentential
complemengandthatof the controlverh

,,,,,,,,,,,,,,, D\
S > Susls

NP} 1 VP PRO VP
\Y; s Vv NP3

| 1,81 L ‘

triesto meet
lo : T(x1,h1),h1 > 81 lo : M(22,23)
lo : T(x1, h1), h1 > l2,l2 : M(21,23)

Fic. 6 — Contol verbs

5 Relatedwork

We now compareour approachwith threere-
lated proposalsthat of basingsemanticconstruc-
tion on the TAG dervation treeas put forward in
(Kallmeyer and Joshi,2002); an extensionof this
proposalpresentedn (Kallmeyer, 2002b)andthe



glue semanticapproachproposedin (Frank and
vanGenabith2001).

5.1 Semanticconstruction and the derivation
tree

The LTAG derivationtreerecordshow elemen-
tary treesare combinedduring derivation. Hence
the nodesof this tree standfor elementarytrees
andthearraws eitherfor substitutioror for adjunc-
tion. In whatfollows anupwardpointingarrow in-
dicatesanadjunction,a dovnward onea substitu-
tion. As, e.g.,(Kallmeyer andJoshi,2002)shaws,
semantiaconstructioncanbe basedn the deriva-
tion treeasfollows.

First elementarytreesare associatedvith se-
manticrepresentationg hedervationtreeis then

usedo determindunctoramgumentdependencies:

an (upwardsor dovnwardsgoing) arrov between
n1 andnsy indicatesthat ny is a semanticfunctor
andny providesits agument(s).

Althoughtheapproactworkswell in generaljt
is known that derivation treesdo not provide all
thenecessarjunctorargumentdependencies.

A first problemcasds embodiedy quantifiers.
As we sav in section4, quantifiersare semantic
functorstaking two amgumentsnamely a restric-
tion andascopeFurtherit hasbeenarguedmainly
for Frenchbut alsofor Englishthat syntactically
a quantifiershouldbe adjoinedto its complement
noun. As a resultthe deriation tree of a quan-
tified intransitve sentenceasin Fig. 3 is as gi-
venin Fig. 7. As obseredin (Kallmeyer, 2002b),
this is problematicfor semanticconstructionbe-
causehereis noarron pointingfrom the determi-
nerto its scopehenceno baseon which to deter
mine the scopeof the quantifier This canbe sol-
vedhoweverby usingmulti-componenTAGtore-
presenta quantifierwith two trees,onerepresen-
ting the relation betweendeterminerand restric-
tion, the other representinghe relation between
determineandscopgKallmeyerandJoshi,2002).

A secondgroblemisillustratedby wh-questions.

In that case an element(the wh-word) hasa dual
semantidfunction: on the onehand,it providesa
verbamgumentandontheother it takesscopeover
a (possiblycomple) sentenceln Fig. 7, we give
thederivationtreefor the sentence

(5) Who doesPaul think JohnsaidBill liked?

As canbe seenthereis no directlink between
“who” andthe verb introducingits scopingsen-
tence,namely“think”. Hencethe scopingrelation
betweerfwho” and“doesPaulthink JohnsaidBill
likes” cannotbe captured.

A third type of problemsoccur when several
treesare adjoinedto distinct nodesof the same
tree. This typically occurswhenraisingverbsin-
teractwith long distancedependencies.g.,

(6) Mary Paul claimsJohnseemdo love.

As thederivationtreein Fig. 7 shawvs, the mul-
tiple adjunctionof thetreedfor “claim” and“seems”
to (respectiely the S andthe VP nodeof) “love”
resultin aderivationtreewherenolink occursbet-
ween*“claim” and “seem”. But obviously this is
neededsthe “seems’sentencerovidesthe pro-
positionalargumentexpectedby “claims”.

Noneof thesecasesareproblematicfor the de-
rived tree basedapproachQuantifiersaretreated
asdescribedn section4 while examples(5) and
(6) aretreatedassketchedn figures8 and9.

S
WH3 s, e =
RS WHI#5 e ST
who A o !
lo:W (z,ho),ho>s0 "~ |
Tees , . Bill liked
/813’;"-——;\\_; g \1:L(b,z1)
does S - gl Slz !
/\ ’
N v /NP VP
‘ x John Vv S*
Paul V SSS ‘ 52
|
think said
13:T(p,h3),h3>s3 12:5(4,h2)ha 252
lo:W(xho) ho > I3, 11:L(b,x), 12:SG he), ha > 11, 13:T(p.hg), hg > I
FiGc. 8— Wh-questions
Ss;
NP > S
S NP > VP
Nﬁp h VPl1
NF VE, _TTh ,
V; S vV VPg, --- ‘tolove

]
claims seems

lo:Cl(p.h1). h1 > 50 11:S( . he)he > s1
lo:Cl(p.hy). hy > 11,11:S(.he), ha > I2,12:Lo(,m)

lo:Lo(j,m)

FiG. 9 — Raisingverbs

5.2 Derivation treeswith additional links

(Kallmeyer, 2002b;Kallmeyer, 2002a)havsthat
someof the problemgust describedcanbesolved
onceadditionallinks are addedto the derivation



liked

barks
i who said Bill
dog

John think
every Paul does

to love

Mary claims seems John

Paul
(©)

Fic. 7— Derivationtrees

tree.In particular giventhreenodesn, no, n3 such
thatn, is abore ny andng is above ng, if ng isa
tree adjoinedat the root of ny, then an additio-
nal link can be establishedbetweenn; and ns.
In this way, adjoining quantifiersbecomeunpro-
blematicas an additionallink is establishedet-
ween“barks” and“every” therebysupportingthe
semanticrelation betweenthe quantifier and its
scope.(Kallmeyer, 2002a)further shaws that the
approacttandealwith questions.

Nonethelessinceadditionallinks only arewar-
rantedwhenadjunctiontakesplaceataroot node,
the approactdoesnot straightforvardly extendto
casessuchas(6) wherenoneof the two proble-
matic adjunctionstakes placeat the root nodeof
the “love” tree;or to derivationssuchasillustra-
tedin Fig. 6 where“john” is substitutednto the
treefor “try” which itself is adjoinedto the tree
for “meet” (“john” doesnotadjointo therootnode
of “try”, hencenoadditionallink is warrantedbet-
ween“john” and“meet”).

5.3 Glue semantics

The presentapproachs closestto the glue se-
manticsapproactpresentedh (FrankandvanGe-
nabith,2001).As in our proposalmeaningrepre-
sentationgreassociatewith elementaryreesya-
riablesare sharedby the nodesof the elementary
treesandthe meaningrepresentationandseman-
tic constructioris basednthederived,ratherthan
onthederivationtree.

Therearetwo maindifferenceshough.

Thefirstresidesn thetoolsusedto do semantic
construction.In a traditional Montaguetype ap-
proachto semanticconstruction,the assumption
that semanticcompositionfollows surfaceconsti-
tuentstructureresultsin the stipulationof (some-

timesextremely)complex lambdatermsaslexical
meaningrepresentationdn a mediumsizegram-
mar, thecompleity inducedby thisassumptions
non-trivial and addsto the compl«ity of the al-
readydifficult taskof grammarwriting. In effect,
unification-basedemanticconstructionand glue
semanticsprovide two different ways of addres-
sing this problem.Glue semanticauseslinear lo-
gic anddeductionto combinesemantiomeanings
on the basisof a functional structurewherasthe
approactproposedereusesunificationto dobra-
ckettingindependensemanticonstructioronthe
basisof constituenstructure.

The seconddifferencelies in the way variables
areassigned value.In the (Frankandvan Gena-
bith, 2001)5 approachthe assignmentf values
to variablesresultsfrom the additionalstipulation
of a seriesof variableequationprinciples:onefor
substitution,anotherfor adjunctionof a modifier
auxiliary tree and a third one for the adjunction
of a predicatve auxiliary tree.By contrast,n the
presen@approachthis processs mediatedoy uni-
ficationandfollows from thedefinitionof thesub-
stitutionandadjunctionoperationin FTAG. Since
thesedefinitionsare alreadyneededor morpho-
syntax,it seemsa priori betterto usethemrather
thanto add additionalstipulationsfor semantics.
Further for the rangeof phenomenaliscussedn
(Frank and van Genabith,2001), suchadditional
stipulationsdo not seemneededvithin theflat se-
mantic framavork we adopt.Finally, the chosen
unificationbasedemanticonstructiormethodto-
getherwith the choiceof a flat semanticaneans
thattheideasdeveloppedwithin thewide coverage
andfreely available HPSGgrammarERG canbe
dravn uponwhen developing a large scale TAG
with semantidnformation.



6 Implementation

Thereare at leasttwo obvious waysto imple-
mentthe above proposal.A first possibility is to
keepelementarntreesandassociatedemantiae-
presentationseparat@andto specifyaparsemwhich
combinesnot just treesbut pairs of treesand se-
mantic representationsl'he secondpossibility is
to integratethe semanticrepresentationmto the
elementarytreesunder somepriviledgedfeature
saysemandto take the semantiaepresentatioof
aderivedtreeto betheunionedvaluesof this sem
feature.

We arecurrentlyexperimentingwith thesecond
possibility but within a parsingframavork which
useghe“polarities” presentedh (Perrier 2000)to
drasticallyreducethe parsingsearchspace Preli-
minaryresultsareencouragingsfor thesmallbut
nontrivial grammarfragmentavailable, polarities
canbeshawn to restrictthe outputto only exactly
asmary parsesastherearepossiblesyntacticand
semantiaepresentationfor theinput sentence.

7 Conclusion

We have shavn how FTAG could be usedto
constructflat semanticrepresentationduring de-
rivations and comparedthis approachwith rela-
ted proposalsFuturework will concentraten (i)
implementingandextendingthepresenfragment,
(i) integratingthe presenproposakwithin ameta-
grammarfor FTAG soasto factorisesemantidn-
formationandautomaticallyproduceFTAGswith
a semanticdimensionand (iii) investigatinghow
semantidnformationcouldbeusedto pruneparse
forestsandimprove parsingperformance.
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2. Becauseve usea flat semanticsthe featurestructures
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be possiblein that caseto have an FTAG that hasthe same
generatre capacityasa TAG.
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