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Abstract

The aim of thepaper is to proposea new descriptionof extractionin plain TAG. Contrary to Kroch
1987’s analysis, our description is based on the fact that the power of a relative claagjeitoon a
noun can be attached to the wh-word rather than to a verb. This analysis solweproblemsof the
previous analysis, notably by giving the right semantic dependency in case of pied-piping.

We are thankful to our two reviewers for many valuable comments.

Introduction

The only descriptionof extractionsin TAG we know has been developedby Kroch & Joshi
(1986), Kroch (1987andimplementedn the developedgrammarsof English(XTAG 1995)and
French (Abeillé 1991, Candito 1999). This implementation solves the unboundednessof

extractionswith predicativeadjoining, but the pied-pipingis solved using a specialfeature.We
think that this solution of pied-pipingis not absolutely convenient,becausesome edge of the
derivation tree cannot be interpretedas semanticdependencyCandito & Kahane 1998). Our
assumption is based dine fact thata TAG derivationtree canbe interpretedas a semantiograph,
that is a predicate-argument structure. Moreover this implementation fdds¢abesomecasesof

extraction, such as some Fremdntrelatives. We propose a new description of extractionAG

which solve most of theseproblems.Neverthelesspur study must rather be appreciatedas an
investigationof the limits of the TAG formalism, becausewe think that TAG is not the most
appropriate framework for the implementatioroof descriptionof extractions.The sameanalysis
is more suitably implemented in GAG/DTG (Candito & Kahane 1998).

1. Semantic dependencies

The meaningof a sentenc&omesfrom the combinationof the meaningof the lexical units of the
sentence. A lexical meaniray semanteme canbe consideredas a semanticfunctor or predicate.
For instance, consider:

(1) Peter often saw black cats.

In (1), the meaning ‘see’ is a binary functor whasgumentare ‘Peter’ and ‘cat’, whereasoften’

and ‘black’ are unary functorswith respectively‘see’ and ‘cat’ as arguments.This predicate-
argument structure can be represented by a graph (Fig. 1), cadlethaticgraph (Zolkovski &

Mel'cuk 1967, Mel'cuk 1988). An edge of suclyeaphis calleda semantic dependency The
two extremities ofa semanticdependencyare calledthe semantic governor andthe semantic
argument. A semanticgraph can be convertedinto a logical formula by reification : for each
semanteme a variable is introduced as first argufethie predicate this variableis usedby other
predicates pointingn it in the semanticgraph. The semantiographof Fig. 1 is thus convertedn

the formula:

‘Peter'(x) & ‘cat’(y) & ‘black’(p,y) & ‘see’(e,x,y) & ‘often’(q,e)
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Fig. 1. The semantic graph of (1)

2. Principles for our TAG

We assumethe following linguistic properties for elementarytrees. The elementarytrees
correspondo exactly one semanticunit (Abeillé 1991), and respectthe predicate-argumento-
occurrenceprinciple (PACP), with a semanticinterpretation(Candito & Kahane 1998, Candito
1999): semantipredicatesanchortreeswith positionsfor the syntacticexpressiorof all and only
their semanticarguments. It is importantto note thatthe PACP concernsany positionto extend,
whether substitution or foot node.

Therefore,the arcs of a TAG derivation tree can be interpreted as semantic
dependencies In the following, substitutionarcs will be representedby down arrows and
adjoining arcs, by up arrows. The label on an arrow indicates the positionseintiaaticargument
in the predication(first, second...).A last word about complementizersas noted by Tesniére
(1959), which calledthemtranslatifs they are grammaticalwords that mark a link betweentwo

words. Contrary to Franck 1992, we think that complementizersmust be attachedto the
SEMANTIC governor,thatis the word that controlsthe link. For instance,in Peter thinks that
Mary likes beanghatwill be a co-anchor othe elementantree anchoredoy thinks—the semantic
governorof likes—, while in the beansthat Mary likes, that will be a co-anchorof likes—the
semanticgovernorof beans See our solution of qui/que alternationof the complementizerin

French for an illustration of this principle (Fig.14).

The plain TAG formalism constrains adjoining in the followmgnner:the root andfoot nodesof
an auxiliary tree B must be of samecategorieslt follows that, in a predicativeadjunction, the
anchor of3 and the semantic argument on whchdjoinsmustbe of samecategoriesin orderto
allow predicative adjunction on a semargigumentof a different categorythis constraintmustbe
relaxed.Althoughit is well known that it doesnot modify the generativepower (Vijay-Shanker
1987, 1992), we do not think that it was really usedfor linguistic descriptionsin TAG.? The
solution simply consists in considering categories as top and bottom features. In this nasesall
will havea sametransparentategoryX andreal syntacticcategorieswill only appearin top and
bottomfeatures.The following notationwill be adopted:[A|B] := [X,t:A,b:B]. For the sake of
simplicity, a node with same top and bottcategoriesA will be notedA: A := [AJA]. Notethata
node that has different top and bottoategoriehasto receivean adjunction.This little changein
the formalism (which doesnot changethe generativepower) allows new linguistic descriptions.
Before going to the extraction,we will study the caseof determinerspredicativeadjectivesand
toughmovement.

! This counts for expressedsemanticargumentsonly, so not for the agentin agentlesspassive
constructionsfor instance.Moreover this principle cannotbe respectedto handle control casesfor
which thereis a cycle in the semanticgraph, asin Bill wantsto sleep Neverthelesslifferent formal
devices can be developedrecoverboth semanticdependencie®etweenwant and Bill and between
sleepandBill.

? It can be noted that it was done in other formalisms of the TAG family asBTG (Rambowet al.
1995).
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Fig. 2. Adjunction and top and bottom features

Determiner. In TAG, it is usual to consider that the determiadjoinson the noun, which gives
us the right semantic dependencies. Nevertheless, in usual TAG, this anedgs® attributethe
samecategoriedo a phrasewith and without a determinerand to distinguishthem by a special
feature (generally called [det]). It is now possible to use different categories (Fig. 3).

P X
D \ N [N\] —» D N

the book the book

Fig. 3. Determiner’s adjunction

Note that it does not change anything here if we use a NPr&hela DP label. In the following,
determinersare no longerconsideredanda N labelwill be usedfor nounphrasegasin Abeillé
1991).

Predicative adjective Basic adjectives are considered as unary predicates, which adjti@iron
semantic argument when they are attributive. Conversely, whemat@pyedicative their semantic
argument substitutes. SoReter seems happketer, which is a semanticargumentof happyand
not of seemswill substitutein happyandseemswill adjoinin happy The treeahappywill thus
contain a [VP|A] node on whigsseemwill adjoin. Notethat sucha categoryforcesthe adjunction
of a verb. The verbewill be treated, in this case, ssemalthough it is semantically empty.

/N\ /S\ a happy
/
N A N [V V AN
‘ v A | O/ Ko
happy happy belseer a Pete [ be/seer
BnlA anlA B Val

Fig. 4. Derivation tree folPeter is/seems happy

Tough-movement. Tough-movemenis describedn the sameway as predicativeadjectiveand
the sametreesare usedfor the copulativeverb be andthe raisingverb seem(Fig. 5 and6).* The

* The verbsbe and seemdiffer not only semanticallybut syntactically:ls Peterhappy?/ Does Peter
seem happyEven if they share the tree of Fig. 4, they do not share the same family of trees.

* We haverepresentedhe complementof easyasa small clauselabeledS. Phrasesuch as easy for
Mary to read are describedin the sameway. The treatmentof unboundedtough-movement(This
book is easy for me to believe that Johould everread adaptedfrom Bresnanl1982: 255) can also
be analyzed; it requires a trpfor...to believe thatvhich will adjoin on a special tresread (similar to
the tree of Fig. 5, but with a finite S) and on which the tree Beasyof Fig. 5 will adjoin. To avoid
overgeneration, the tremasymust specify explicitly that its foot node is afSfj...to]
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derivation tree camagainbe interpretedas a correctsemanticgraph. Note that easyneedsdifferent
treesin the two constructionsconsideredwhich is avoidedin GAG/DTG (Candito & Kahane

1998).

S
o rea / a bOOk
Nl VS’,D A / \ N* S]
‘ ‘ 4 K B eas
VP eas) a book i eaS\ BreaCO
an2v ‘ ! B n2v /\ i
v B AVl ! Y BAvl !
| | B be/seer \ | B eas)
to reac to  reac

Fig. 5. The derivation othe book is easy to read Fig. 6.The deriv. ofa book easy to read
3. Extractions

We will consider a case of pied-piping in French:

(2) Marie connaita fille & la mere de qui Pierre parle.
M. knows the girl to the mother of which P. talks.

‘parler’
) !
‘connaitre s Y
A 7 ‘mere’ ‘Pierre’
1 2 2
5wy
‘Marie’ fille’

Fig. 7. The semantic graph of (2)

Three solutions will be considered. In the fiosie (Fig. 8), the verb parle ‘talk’ andthe wh-word
qui ‘which’ co-anchora tree pa qui-parle which adjoinson the antecedenfille ‘daughter’. To
obtain (2), pmére must adjoin on Ba qui-parle In this case,the derivation tree cannot be
satisfactorilyinterpretedas a semanticgraph,becauseparle ‘talk’ is not the semanticargumentof
mere‘'mother’. Nevertheless, this is a good solution from a weak generative capacity viewpoint.

a fille

j’
a qui - parl

/ql3 q p

B mére a Plerre

B Npn2

Fig. 8. A first (non suitable) derivation for (2)
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The secondsolution (Fig. 9) is adaptedfrom Kroch 1987 and is adoptedby all the studieswe
know in TAG. The tre@a qui-parleof the first solution is broken in two treestree Bparle, which

still adjoins on the antecedent, and a trgei, which substitutes in it.

N )
/\ N wh:x Npwh:+1
N*
N PF qui a fille
PF ] PAN an ]
21
P M de amere” %
‘\ > a Pierre
a parle a Npnz v
B n*pn2n1V aqui

Fig. 9. A second possible derivation for (2)

In this solutionmereis the semantic argumentudrle, but theres also an adjunctionarc between
Bparle and the antecedent that cannotriierpretedas a semanticdependencyMoreover,a feature
[wh] is necessary to ensure thlag noun phrasethat substitutesn the extractedpositionof Bparle
containsa wh-word. So a wh-word must be [wh:+] and a tree such as amere must have two
coreferent features [wkj: To avoid thata noun phrasewithout a wh-word substituteon a [wh:+]
position, a noun must be [wh:-].

The ideaof the third solution (Fig. 10) is to breakthe tree fa qui-parle of the first solution in
anotherway. Following Tesniere1959, we considerthat the wh-word plays two roles: on one
hand, it fills a position in the relative as pronoun and on the other hand it controls the distabution
the relative. If we follow this idea, it is more natut@lattachthe powerto adjoin on a nounto the
wh-word thanto the verb of the relative. The adjoining arc betweenpqui and the antecedent
(labeled=) can be interpretedas a link of coreferencewvhich can be collapsedto keeponly the
semantic dependencies.

/N\ i a fille
N*  [}] /S\ i B qui
qui N.  V mere ; B mere
a parle de E B parle
B n=N B pn2n1\ BNPN2 1 pierre

Fig. 10.A third (more suitable) derivation for (2)

As we seeparle, which have a top node of top category S' and a foot node of bottom category
can adjoin on the node of category [S'|N] ffui. Iradditionto the fact that this analysisgivesus

the right semantic dependencies, there is another advantage: the sappatleasd fmerecanbe
used for other extractions, such as topicalization and direct or indirect interrogatives:

(3) a.Alameére de Marie, Pierre parle.
To the mother of Mary, Peter talks.
b. Marie sait a la mere de qui Pierre parle.
M. knows to the mother of which P. talks.



120 Sylvain Kahane, Marie-Hélene Candito, Yannick de Kercadio
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1
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Fig. 11. Derivation of (3b)

This solution makes it possible to handle constructibascannotbe describedn the Kroch 1987
analysis,without using multi-componenfTAG. That is the caseof Frenchdontrelative where a
noun complement of a subject or a direct object is extracted:

(4) lelivre dont Pierre aime la fin
the book of-which Peter likes the end
‘The book whose end Peter likes’

/N\ a livre
y
N* S 1
/\ 4 B dont fir
N N, V 2
C [l l ‘ ¢ B aime
1
dont fin aime v
B pn1N Bnivnz O Pierr

Fig. 12. Derivation of (4)
English sentences with extraction out of a noun complement can be analyzed in the same way:

B) a. the girl who Peter painted (a copy of) a picture of
b. Peter painted (a copy) of a picture of this girl

a girl

|| >

6
4|3whc

N

f B picture '/1

whc picture PF copy P paintec 2 ° » O GOPY
- $Bco a Pete 2
pn=N P of Bnlvnz 4 b oopy Y a picture
o i 2
Npn2 * B paintec
raNg o PP ! ! o gir
° o Pete
Fig. 1Perivation of (5a) Fig. 14. Derivation of (5b)

We will now give an analysis of a well knovemd puzzling constructionin French(Kayne 1975).
As it can be seen in (6), the extraction of a subject phrasa gubordinateclauseis possible,but
only with a strange alternation of the complementizers:

(6) a. le type qui dort
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the guy who is-sleeping

b. Je pense que ce type dort
| think that this guy is-sleeping
C. le type que je pense qui dort

the guy that | think [that] is-sleeping
d. * le type qui je pense que dort

Our analysis is based on the following assumptions:

1) queandqui are two forms of a same lexeme- : qui = quy,,,,..; aNdque= qU. -

2) A phrase of categor' mustcontainone and only oneterm in the nominativecase:it is either
the subjectof the verb or, if the subjectis extractedthe complementizerFor this reason,the
two subconstituents of an S' must bear [nom] features with opposite values.

In other words, ouanalysissupposeghat a subjectcanbe extracted put not the nominativecase
borneby it. In conformity with our assumptiorthat a complementizers attachedto the semantic
governor ofthe link thatit marks,the wh-word qu- introducingthe relative clauseco-anchorghe
tree of a verb whosesubjecthas beenextracted(tree pnlqu-V, Fig. 14), which is the semantic
governorof the antecedenhoun. If no bridgeverbis inserted,asin sentencg6a), qu- becomes
[nom:+] and is realized bgui, else it becomes [nom:gndis realizedby que asin sentenc€6c).
Conversely the complementizequ- that introducesthe subordinateclausesubcategorizedby the
bridge verb pense'think’ co-anchorghe tree Bpense If the bridge verb adjoinson a verb with a
subject,asin (6b), qu- becomegnom:-] andis realizedby que while it becomegnom:-] and is
realizedby qui if it adjoinson a verb whosesubjecthasbeenextracted,as in (6¢). Our solution
differs from Franck 1992:173, where the complementizersare not attachedto the semantic
governors and it is not possible to use the same elementary trees to derive the sentences (6a-c).

N _

A E a e

Nt S i
/\ @i \ :‘L dor
Cinomx] St [nomx] ‘ A B qu- dor

2

‘ b: [nom:-]~ penst C[nomil
‘ ' ° B pense qL
1

Uy |

| o !
dort aje
B nlqu-V B nlVs:

Fig. 14.Derivation of (6a) and (6c)
4. Conclusion

The main attraction of Kroch’s analysis is its ability to deawariety of constrainton extraction.
Our analysis retains this particularity and even extends it to pied-piping cases. Extractiacesare a
of mismatch between syntactic and semantic dependenciesthe syntactic head of a relative
clause—the main verb of the clausewhich syntacticallydepend=n the antecedentis generally
not semanticallylinked to the antecedent(e.g. parle in (2), aimein (4) or pensein (6c)). As
proposed in Kahane & Mel'cuk999, the constraintson extractioncanbe expressean the string
of syntactic dependenciégtweenthe syntacticheadof the clausefollowing the extractedelement
and the gap. One particularity of the TAG description concerns this striogs@of extraction,the
hierarchyinducedby the derivationtree on this string is the converseof the hierarchyin the
syntacticdependencyree, which is alsothe hierarchygenerallyadoptedfor a derivation without
extraction (compar€ig 13 and 14). For this reason all the string of nodesbetweenthe syntactic
head and the gap is realized by predicativetrees. Moreover, these trees have the following
characteristics: the nodes that have been piped and are in GQO&in (2), Fig 10 will receivea
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predicative tree rooted by S’ witho8tnode, while the nodewhich is linked to COMP (e.g. parle
In (2)/Fig. 10; picturein (5a)/Fig.13) will receivea predicativetreerootedby S’ with a S node.
The nodesthat are betweerthe nodelinked to COMP and the syntacticheadof the relative will

receive a predicative tree rooted by And the conversds true. In otherwords, a lexical unit can
be in one of the three positions considered in the stétgyeenthe syntacticheadandthe gapif it
has a tree of one of three types proposed.

Although our analysishandlesmore extractionsthan Kroch 1987’s analysis,some constructions
still cannotbe suitably described.For instance,problemsarise when one of the dependencies
between the syntactic head and the gapsigstitutionarc: it is the casefor extractionsoutsidean
interrogativeclause(le livre que je saisa qui donner ‘the book that | know to which to-give’:
alivre <-2- Bque donner3->aqui <-2- Bsais)or extractionswherethe wh-word is a modifier in
the relative and might be both adjoined in tekative and on the antecedent(the guy whose car |
borrowed aguy <-1- pwhose—2-> acar <-1- pborrowed)? In both cases,the tree which
substitutesdqui or acar) is not in an adequate position for the tree that might adjoin & these
problemscan be avoidedin GAG/DTG where multiple adjoining and substitutionof a same
elementanyree are possible(Candito & Kahane,1998). For instance,the wh-word where will
receive arelementarystructurewhich canadjoin simultaneouslyon the antecedenbed and on the
verb sleptit modifies. Similarly, the wh-word qui in (2) will receivean elementarystructurethat
cansimultaneouslhadjoin on its antecedentaind substitutein the relative clause.But contraryto
Kroch’s analysisand our analysis,constraintson extraction are not directly assumedby the
categorial features of nodes and special features must be added for not overgenerating.
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