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Abstract

In this paper, we examine two main approaches to the syntdxsamantics of
it-clefts as in ‘It was Ohno who won’: an expletive approach kehtée cleft pronoun
is an expletive and the cleft clause bears a direct syntacsemantic relation to the
clefted constituent, and a discontinuous constituentagbr where the cleft pronoun
has a semantic content and the cleft clause bears a dirgetcignor semantic re-
lation to the cleft pronoun. We argue for an analysis usiregTdjoining Grammar
(TAG) that captures the best of both approaches. We uselrea-Multi-Component
Tree Adjoining Grammar (MC-TAG) to propose a syntavite¢lefts and Synchronous
Tree Adjoining Grammar (STAG) to define a compositional setica on the proposed
syntax. It will be shown that the distinction TAG makes betwehe derivation tree
and the derived tree, the extended domain of locality charaig TAG, and the di-
rect syntax-semantics mapping characterizing STAG allmwafsimple and straight-
forward account of the syntax and semanticstaflefts, capturing the insights and
arguments of both the expletive and the discontinuous itoest approaches. Our
analysis reduces the syntax and semantidsdefts to copular sentences containing
definite description subjects, such as ‘The person that &@hno.” We show that this
is a welcome result, as evidenced by the syntactic and sansamilarities between
it-clefts and the corresponding copular sentences.

1 Introduction

The extant literature on the syntax ibfclefts, as in (1), can be classified into two main
approaches. First, the cleft pronoiins an expletive, and the cleft clause bears a direct
syntactic or semantic relation to the clefted constitusath as one of predication (Jes-
persen, 1937; Chomsky, 1977; Williams, 1980; Delahuntg2l Rochemont, 1986; Heg-
gie, 1988; Delin, 1989E. Kiss, 1998). Second, the cleft clause bears a direct syniar
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semantic relation to the cleft pronoun and is spelled oet #ifte clefted constituent through
extraposition or by forming a discontinuous constituerthvthe cleft pronoun (Jespersen,
1927; Akmajian, 1970b; Emonds, 1976; Gundel, 1977; Wir@¥,8 Hedberg, 1990; Per-

cus, 1997; Hedberg, 2000). Under this second approachigh@mnoun is not necessarily

expletive but rather has a semantic function such as thatlefiaite article.

@ 1t was OHNO [who won].
cleft pronoun +copula +clefted constituent €left clause

In this paper, we argue for an an analysis using Tree Adjgi@nammar (TAG) that
captures the best of both traditional analyses by makingfitee distinction in TAG be-
tween the derivation tree on which syntactic dependen&gsgden elementary objects and
compositional semantics are defined, and the derived treehantn aspects of surface con-
stituency are defined. An illustration of the derivatioretesnd derived tree in TAG is given
in section 3.1. In our analysis, as in the expletive apprpatlthe level of surface syn-
tax (the derived tree), the clefted constituent and cleftisé form a syntactic constituent.
As in the discontinuous constituent approach, howevehealavel of syntactic dependen-
cies (the derivation tree), the cleft pronoun and the clieiige form a syntactic unit, and
a semantic unit as a definite description. This aspect of palyais reduces the syntax
and semantics af-clefts to copular sentences containing definite desomgubjects. We
show that this reduction is supported by the fact ttratefts and the corresponding copular
sentences pattern alike both syntactically and semalytitaparticular, we use Tree-Local
Multi-Component Tree Adjoining Grammar (MC-TAG) to projos syntax oft-clefts and
Synchronous Tree Adjoining Grammar (STAG) to define a contiposl semantics on the
proposed syntax. It will be shown that the distinction TAGkesmbetween the derivation
tree and the derived tree, the extended domain of localdyasdterizing TAG and the direct

syntax-semantics mapping characterizing STAG allow fanmgke and straightforward ac-



count of the syntax and semanticsttlefts, capturing the insights and arguments of both
the expletive and the discontinuous constituent appr@ache

The paper is organized as follows. In section 2, we presguinaents supporting the
discontinuous constituent analysis as well as some argisreepporting the expletive anal-
ysis. We also discuss connectivity effectsitirtlefts and parallel effects in copular sen-
tences instantiated by binding and agreement. In sectiwe $)troduce the basics of TAG
for doing natural language syntax and present our TAG aizabfghe syntax oft-clefts.
In section 4, we introduce STAG and show how compositionaias#ics is done using
STAG, and present our analysis of the semantigs-offts. In section 5, we show how our
TAG analysis can account for the connectivity effectstinlefts instantiated by binding

and agreement.

2 Thetension between the expletiveand the discontinuous
constituent analyses

In this section, we review five main syntactic and semantiperties ofit-clefts: semantic
content of the cleft pronoun, internal structure of the tobdduse, presence of existential
and exhaustive presuppositions, presence of equativeraditational readings, and con-
nectivity. For each property, we discuss how the expletnadyssis and the discontinuous
constituent analysis fare. The arguments presented is¢lison are taken from the exist-
ing literature ornit-clefts.

First, it has been shown in Hedberg (1990; 2000) that thé ptehoun can be replaced
with thisor that, as in (2), depending on the discourse contextual inteapoet of the cleft
clause. The fact that the choice of the cleft pronoun is suilie pragmatic constraints

indicates that the cleft pronoun is not an expletive element

(2) a. Thisis not lowa we’re talking about. (Hedberg 2000,EX)



b. That’s the French flag you see flying over there. (Hedbe@® 2€x. 20)

In (2), the proximal demonstrative pronoun is selected wthercontent of the cleft clause
indicates that the referent of the clefted constituentaéselto the speaker, and the distal
demonstrative is selected when the content of the clefselandicates that the referent is
far from the speaker. Reversing the cleft pronouns would teanfelicity. The discon-
tinuous constituent analysis allows the cleft pronoun tarbated as having the semantic
content of a determiner. Thus, we can view the cleft proncuh deft clause in (2) as

working together to function as a demonstrative descripdi®in (3).

(3) a. This[place] we're talking about is not lowa.

b. That [thing] you see flying over there is the French flag.

Second, the cleft clause has the internal structure of aatgt relative clause. This
is supported by the fact that the initial element in the otddiuse may be realized either
as awhrword (1) or aghat (4a), or it may be absent altogether when the gap is not in the

subject position (2, 4b). It may even be in the form of a geaitvh-word as in (4c).

4) a It was Ohno that won.
b. It was Ohno Ahn beat.

(o} It was Ohno whose Dad cheered.

The cleft clause, however, does not relate to the cleftedttaent in the way that a re-
strictive relative clause relates to its head noun, as fostdin Jespersen (1927). This is
because the clefted constituent can be a proper noun, umlilead noun modified by a
restrictive relative clause, as illustrated in (5). Manypletive analyses (e.g., Delahunty,
1982; Rochemont, 1986; Heggie, 1988) thus do not considecl#ft clause to have the

internal structure of a restrictive relative clause. Theedntinuous constituent analysis, on



the other hand, allows the cleft clause to be treated as asegued for in Hedberg (1990),

because it assumes that the relative clause forms a camgtitith the cleft pronoun.
(5) *Ohno that won is an American.

Even so, as pointed out first in Delahunty (1982), there isessymtactic evidence that
the clefted constituent and the cleft clause do form a sarf@amtactic constituent. The
examples in (6), from Hedberg (2000), show that the two togretan be deleted as a unit,

as in (6a), and coordinated as a unit, as in (6b).

(6) a. Isaid it should have been [Bill who negotiated the newtiact], and it should

have been.

b. It must have been [Fred that kissed Mary] but [Bill that leith her].

It will be shown in section 3.2 that our analysis resolves tension between the discon-
tinuous constituent analysis and the expletive analysimaking use of TAG’s distinction
between the derivation tree, on which compositional seltsanhd syntactic dependencies
between elementary objects are defined, and the derivedomeghich surface syntactic
relations are defined. On our analysis, the clefted comstitand the cleft clause form a
constituent in the derived tree, and the cleft pronoun aectléft clause form a syntactic
unit in the derivation tree.

Third, it-clefts pattern with copular sentences containing defiégcription subjects
syntactically and semantically. Semanticaityclefts have existential and exhaustive pre-
suppositions, just as definite descriptions do, as pointedthdPercus (1997) and Hedberg
(2000). The inference in (7c) associated with (7a) surviegbe negative counterpart in
(7b). This is exactly the way the presupposition associatial the definite description
the king of Francebehaves: the presupposition spelled out in (8c) survivesoth the

affirmative (8a) and the negative counterpart in (8b).



(7) a. Itwas Ohno who won.
b. It was not Ohno who won.

c. Someone won, and only one person won.

(8) a. The king of France is bald.
b. The king of France is not bald.

c. There is one and only one king of France.

Both Percus and Hedberg argue that this parallelism betdefinite descriptions ani-
clefts can be accounted for if the cleft pronoun and the clefise form a semantic unit,
with it playing the role of the definite article and the cleft clausedescriptive component.
What this translates to syntactically is that the cleft skis a restrictive relative clause
which is situated at the end of the sentence, forming a disaawus constituent with the
cleft pronoun. On this view, the syntax and semantics-ofefts reduce to that of copular
sentences with definite description subjects.
Fourth, it has been observed thiatlefts can have equative and predicational interpre-

tations (Ball, 1977; DeClerck, 1988; Hedberg, 1990, 200@th of which are readings

attested in simple copular sentences, as shown in (9):

(9) a. The teacher is Sue Johnson.

b. The teacher is a woman.

This observation follows under the discontinuous constitutanalysis, ag-clefts there
reduce to ordinary copular sentences, unlike some explatralyses where the copula is
treated as a focus market.(Kiss, 1998). For instance, (7a) (repeated as (10a)) can be
paraphrased as (10b), and corresponds to a typical eqsatintence. And (11a) can be

paraphrased as (11b), and corresponds to a typical presiahsentence. According to



the analysis we will present in section 4, (10a) will be asstjthe semantic representation

in (10c), and (11a) will be assigned the semantic representia (11c).

(10) a. Itwas Ohno who won.
b. The one who won was Ohno.

c. THEz [won(z)] [z = Ohno]

(11) a. Itwas akid who beat John.
b. The one who beat John was a kid.

c. THE:z [beatg, John)] [kid)]

Fifth, Percus (1997) points out thitclefts pattern with copular sentences containing
definite description subjects with regard $eL~anaphor binding and negative polarity
item (NPI) licensing. In the absence of c-commandearFanaphor in the clefted con-
stituent position can be bound by an antecedent inside #fiecthuse, as shown in (12a).
Also a pronoun in the clefted constituent position canndbdnend by an antecedent inside
the cleft clause, as shown in (13a). Copular sentences wiihitd description subjects
exhibit the same pattern, as in (12b) and (13b). An NPI canrmocdhe clefted constituent
position, licensed by a matrix negative element, as showi4a), but it is not licensed
by a negation in the cleft clause, as in (15a). This patterNRIf licensing is attested in

copular sentences, as shown in (14b) and (15b).

(12) a. Itwas himselfwho Johnnominated.

b. The one that Johmominated was himself

(13) a. *Itwas himwho Johnnominated.

b. *The one that Johmominated was him

(14) a. ltisn'tanyone | know that John saw.
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b. The one that John saw isn’'t anyone | know.

(15) a. *ltis anyone | know that John didn’t see.

b. *The one that John didn’t see is anyone | know.

Sinceit-clefts and copular sentences with definite descriptiorjesth exhibit the same
pattern of binding and NPI licensing, a uniform explanafmrthe two cases can be sought
if the cleft pronoun and the cleft clause together form a defitescription'

The NPI facts are not difficult to explain, as the NPI in (14¢isommanded by the
negative element, and the NPI in (15) is not c-commanded éydgative element. How-
ever, theseLFanaphor in (12) and the pronoun in (13) are at first sight eny@is under
the discontinuous constituent analysis. This is an exampt®nnectivity, whereby the
clefted constituent appears to behave as it would if it wereegated inside the cleft clause,
thus lending support for the expletive analysis. In seciipwe present a solution to this
problem by incorporating Reinhart and Reuland’s (1993dBig Conditions to our TAG
analysis, and also arguing that theL~anaphor in (12) is a discourse anaphor of focus.

Agreement facts constitute another example of connegtiuit that when the cleft
clause has a subject gap, the verb in the cleft clause agremsmber and person with
the clefted constituent. Note also that in equative cléfésdopula agrees with the singular

cleft pronoun and not with a plural clefted constituent. 3&é&cts are shown in (16).

(16) a. ItisJohn and Mary that like Pete.

b. *Itis John and Mary that likes Pete.

Percus shows thath-clefts differ from bothit-clefts and copular sentences with definite description
subjects in that only in the former can post-copular NPIsdenked by embedded negation. See the examples
in (15) and (i). The grammaticality of (i), as opposed to tigrammaticality of (15), shows thétclefts
should not be treated as deriving fravh-clefts, as was argued, for example, in Akmajian (1970b).

() What John didn’t see was anything | might recognize.



c. *It are John and Mary that like Pete.

The agreement connectivity between the clefted constitareth the cleft clause favors ex-
pletive analyses that analyze the clefted constituent psnedl to or extracted from the
cleft clause.

Interestingly, as first pointed out in Ball (1977), in preational clefts, a plural clefted
constituent triggers a plural cleft pronoun and the copglaes with this plural cleft pro-
noun, while the verb in the cleft clause again agrees witltkbiéed constituent, as shown

in (17).

(17) a. They're just fanatics who are holding him.
b. These are students who are rioting.

c. Those are kids who beat John.

This difference in cleft pronoun choice between equatiwt @redicational clefts with
plural clefted constituents shows that the distinctionnsad one and emphasizes the paral-
lelism betweent-clefts and ordinary copular sentences, which also exthbitistinction,
as shown above in (%)It would be difficult for an expletive analysis that assuntest the
copula as well as the cleft pronoun is semantically inergdcount for the distinction be-
tween the predicational and equatit«elefts. In section 5, we use agreement features and
feature unification in TAG to account for the connectivityagreement and the difference

in agreement behavior between equative and predicatibokfts, again showing that our

2An anonymous reviewer suggests that the indefinite pluedted constituent examples in (17) could
also be produced with a singular pronoun and copula. Whilagvee that this might be possible, we have
the strong intuition that such examples are equative inreaftihus, in (i), it is no longer the case that the
property of being fanatics is being predicated of a set opfemdependently identified as those who are
holding him. Instead, the question of who is holding him isigeanswered by identifying these people as a
group of fanatics.

(i) It'sjust fanatics who are holding him.



TAG analysis can capture the best of both the discontinuoastituent analysis and the

expletive analysis.

3 Syntax of it-clefts
3.1 Introduction to TAG syntax

Tree Adjoining Grammar (TAG) is a tree-rewriting systenstfiormally defined in Joshi,
Levy and Takahashi (1975). In TAG for natural language, teenentary objects are lexi-
calized trees called elementary trees that representdederojections of a lexical anchor.
These trees are minimal in that all and only the syntactic&s#ic arguments of the lexical
anchor are encapsulated and all recursion is factored aleg/.elementary trees in TAG
are therefore said to possess an Extended Domain of Lacality

Frank (2002) formulates the extended projection propdréfementary trees as a Con-
dition on Elementary Tree Minimality (CETM), and statestttthe syntactic heads in an
elementary tree and their projections must form an extemiepbction of a single lex-
ical head” (p. 54). Following Grimshaw (1991), Frank taketeaded projections of a
lexical head to include the projections of all functionahtle that embed it. This means
that an elementary tree anchoring a verb can project to Vlerase (VP) but also to Tense
Phrase (TP) and Complementizer Phrase (CP), and an elegneataanchoring a noun can
project to Noun Phrase (NP) but also to Determiner Phrasg §Dé& Prepositional Phrase
(PP). Further, the fundamental thesis in TAG for naturagjleage is that “every syntactic
dependency is expressed locally within a single elementeey (Frank 2002, p. 22). This
allows for a syntactic dependency created by movement tar@zthin an elementary tree,
but not across elementary trees.

The trees in Figure 1 are all examples of well-formed eleargnirees. ¢saw) is an

elementary tree because it is an extended projection oéiiedl predicatsawand has ar-
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gument slots for the subject and the object marked by the dancharrow (). Moreover,
the movement of the subject DP from [Spec,VP] to [Spec, Tétlpwing the VP-internal
Subject Hypothesis (Koopman and Sportiche, 1991), is aratipa internal to the elemen-
tary tree, and therefore represents a syntactic dependscadized to the elementary tree.
(«John) and da_.movie) are valid elementary trees because these DP tree<eatain a
single lexical headJohnfor («John) andnoviefor (eamovie), that can form an extended

projection with a DP, in line with the DP Hypothesis (Abne98T)3

(adohn) pp  (asaw) TP (camovie) pp
N

D DP;| T D NP
/N |

John T VP a N
N |
DP V' movie
VAN
t V DP|

Ssaw

Figure 1: Initial trees in TAG

Elementary trees are of two types: initial trees and auyilieees. A derivation in TAG
starts with initial trees such as trees for simple clausdsxaminal phrases. The elementary
trees in Figure 1 are examples of initial trees. Auxiliapes are used to introduce recursive
structures, for example, adjuncts or other recursive pastof the grammar. Auxiliary trees

have a special non-terminal node called the foot node (ndaskéh an asterisk) among the

3In principle, trees such asémovie) could be broken down into trees for determiners a@ektfor NPs,
as in (i). Under this approach, an NP tree anchoring a nourndagubstitute into a DP tree anchoring a
determiner. But strictly speaking, this violates Fran8@2) formulation of CETM, as the DP tree in (i) is
a projection of a functional head (D), not a lexical head.

! DAP N‘P
D NP| N
a movie
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leaf nodes, which has the same label as the root node of the Titee auxiliary trees in

Figure 2 are well-formed elementary trees, as CETM requindsthat syntactic heads and
their projections form an extended projection, renderimgytresence of the VP root node in
(Greluctantly) and the NP root node ingcary) consistent with CETM. Further, following
Frank (2002), we can count VP* iifeluctantly) and NP* in fscary) as arguments of the
lexical anchor, as the process of theta-identification glifigotham, 1985) obtains between

them and the lexical anchbr.

(Breluctantly) VP (Bscary) NP
VP*  AdvP Adjp  NP*
Adv Adj
reluctantly scary

Figure 2: Auxiliary trees in TAG

These elementary trees are combined through two deriatoperations: substitution
and adjoining. In the substitution operation, the root nodean initial tree is merged
into a matching non-terminal leaf node marked for substituf]) in another tree. This
is illustrated in Figure 3. In an adjoining operation, an idawy tree is grafted onto a
non-terminal node in another elementary tree that matdireesoot and foot nodes of the
auxiliary tree. For example, Figure 4 illustratesdluctantly) adjoining to the VP node in
(asaw), and @scary) adjoining to the NP node in& movie) which in turn substitutes into
(asaw).

TAG derivation produces two structures: a derived tree amfrévation tree. The
derived tree is the conventional phrase structure tree gmésents surface constistuency.
For instance, combining the elementary trees in Figuresdl2ahrough substitution and

adjoining as in Figures 3 and 4 generates the derived treigurd-5 (left). The derivation

4By convention, names of initial trees are prefixed witrand names of auxiliary trees are prefixed with

B.
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T o TA ‘ T N‘P
John T VP a N
DP V' ' movie

Figure 3: Substitution in TAG

NP TP -—--VP
Adip  NP=-—---__ . DP, T e VP*  AdvP
A|dj ) T  Vpe---T Adv

l\:\\\\\ /\
scary John  DP v/ reluctantly
AN
t, WV DP
AN

T
movie

Figure 4: Adjoining in TAG
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TP o, (asaw)

DP

DP; T (adohn)  (aamovie)  (Breluctantly)
| /N v
‘ )’P\ (Bscary)
John VP Ad‘vP
DP /\/'\ Adv
t; \‘/ DP reluctantly
saw NP

scary  movie

Figure 5: Derived tree and derivation tree in TAG

tree represents the history of composition of the elemgritees and the dependencies
between the elementary trees. In a derivation tree, eact isoah elementary tree, and
the children of a node N represent the trees which are adjodnesubstituted into the
elementary tree represented by N. The link connecting agaiodes is annotated with
the location in the parent elementary tree where adjoinirgubstitution has taken plaée.
An example of a derivation tree is given in Figure 5 (right)gu¥e 5 (right) records the
history of composition of the elementary trees to produeadérived tree in Figure 5 (left):
(Bscary) adjoins to¢ga_movie) at NP, ¢John) and ga.movie) substitute intoqsaw) at
DP; and DP respectively, andfeluctantly) adjoins toqsaw) at VP.

As first shown by Joshi (1985) and Kroch and Joshi (1985), aptbeed further in
Frank (2002), the properties of TAG permit us to provide cataponally feasible accounts
for various phenomena in natural language syntax. For ekgMAG’s extended domain of

locality and its factoring of recursion from elementaryedead, among other things, to a

5The location in the parent elementary tree is usually dehbtethe Gorn tree address. Here, we use
node labels such as DPs or VPs for the sake of simplicity.
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localization of unbounded dependencies. TAG is a mildlytertasensitive grammar (Joshi
et al., 1991), formally sitting between context-free andtegt-sensitive grammar, and is
able to generate unbounded cross-serial dependencieastlobse that occur between the
arguments and verbs in Dutch and Swiss German in a naturallwagction 3.2, we show
that TAG’s extended domain of locality allows us to provigkesdegant syntactic account of
the discontinuous constituency of the cleft pronoun anctlék clause without adopting a
movement-based account of the extraposition of the clatisd. At the same time, TAG’s
distinction between the derivation and derived trees alow to account for the surface

syntactic constituency of the clefted constituent and teg clause.

3.2 Our TAG analysisof the syntax of it-clefts

Inspired by work of Kroch and Joshi (1987) and Abeillé (1p®4 discontinuous con-
stituents resulting from extraposition, we propose anyamlfor the syntax oft-clefts
using tree-local MC-TAG, an extension of TAG. In tree-lob&C-TAG, the basic objects
of derivation are not only individual elementary trees, &lsb (possibly a singleton) set of
such trees, called a multi-component set. All of the treess mmulti-component set are re-
stricted to adjoin or substitute simultaneously into a Eredementary tree, at each step in
a derivation. With this restriction, MC-TAG is shown to berdical to basic TAG in terms
of strings and structural descriptions it generates: $)&iC-TAG has the same weak and
strong generative capacity as the basic TAG (Weir, 1988 dtttion to extraposition, MC-
TAG has been used in the analyses of West Germanic verbgdisnoch and Santorini,
1991), Romance clitic climbing (Bleam, 2000), and ext@tf an objectvh-phrase from
awhrisland (Kroch, 1989; Frank, 2002). The trees in a multi-poment set can be thought
of as a single elementary tree decomposed into two or mags.tres these trees substitute
or adjoin into different positions in another elementamsetrthe effect of discontinuous

constituency can be produced. Further, the locality of yimagtic dependencies that exist
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between these trees is maintained, as they are restricteghtpose simultaneously with a
single elementary tree, contributing to the restrictedegative capacity of MC-TAG.

We propose that the elementary trees for the cleft pronodrtlan cleft clause in the
derivation ofit-clefts such as (10a) (repeated below as (18)) and (11agdte@ below as
(19)) form a multi-component set, as {(uit), (Swho.won)} and{(«it), (swho_beat} in

Figure 6.

(18) It was Ohno who won.

(19) Itwas a kid who beat John.

(ait) pp  (Bwho_beat)p
(eit) pp (Bwho.won) gp

| /\ who DP T
who  DP T ‘ /\
‘ /\ 1 T VP
Y T VP
| /\ [past] DP 4

beat

Figure 6: Multi-component sets of cleft pronoun and clediude

We capture the intuition that the cleft pronoun and the a&ftise form a syntactic unit
by placing the elementary trees for them in a single a moltygonenet set. And as these
are two separate trees, they are able to substitute anchamhtd two different places in
a single elementary tree, producing the effect of discaiityn The first component of
each set introduces a determiner, and the second compdnestioset introduces a rel-

ative clause anchoring the lexical predicat&he multi-component set can be thought as

bStrictly speaking, the elementary trees representingléfeatause in the two multi-component sets in
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a DP tree decomposed into two parts: a functional projeaifoa determiner and a lexi-
cal domain on which the determiner operates. That is, thep@avts are comparable to a
projection of D and a projection of N in a simple DP tree sucknasmovie) in Figure 1:
like ain (c@.movie),it in (ait) is a determiner that heads a DP, and like the NMiB\(ig in
(camovie), (3who.won) and (jwhao_beat) include the lexical domains on which the deter-
miner operates. Moreover, just like simple DP trees lika (novie), the two components
in the setd (ait), (Bwho.won)} and{(«it), (fwho_beat} together comply to CETM: each
set has a single lexical head, the verb, and all other syataeads and their projections,
TP, CP and DP form extended projections of the verb. The poesef FP does not violate
CETM, as CETM requires only that syntactic heads and thejeptions in an elementary
tree form an extended projection of the anchor.

For the derivation of equativé-clefts as in (18), we adopt the equative copular tree in
(ewas) in Figure 7, a tree similar to the one proposed in Fra@B@Z2for copular sentences.
In this tree, FP is a small clause of the copula from which the DPs being equated

originate.

Figure 7: Equative copula elementary tree

Figure 6 should have a substitution site in [Spec,CP] to lxsti#uted in by a separate DP elementary tree
anchoring a relative pronoun. Here, to simplify the defosat we have already substituted in the relative
pronoun DP tree.



(18) is derived by substituting:{t) into DPO in (@was), adjoining fwho.won) into

FP in (@was), and substitutingyOhno) into DP1 in ¢was), as illustrated in Figure 8.

The syntactic derivation tree and the derived tree for (X8)gven in §18) and {18)

respectively in Figure 9.In (§18), the elementary trees for the cleft pronoun and the cleft

clause form a unit, represented as a single node, angl®)(the clefted constituent and

the cleft clause form a constituent.

(uit)\ pp (Bwhowon) Fp

(awas) TP l )
/\ . b __.--—-FP*  CP
DPO| o T |
A 2t DR, /
(aOhno) pp ----- f CopP I
| N p ¢ TP
D WasJ\ Cop Fpe—"" l
| \ | who DP T
Ohno " DPO F ‘
\\‘J A b T VP
t, "F-»DPl

Figure 8: Elementary trees for ‘It was Ohno who won’

Postulating separate projections for the copula (CopP)taedmall clause (FP) in
(ewas) can account for the fact that the clefted constitueditlaa cleft clause form a con-
stituent, as illustrated in (6ab) (repeated below as (20ah}l yet they can be separated by
an adverbial phrase, as in (20c). In our analysis, (20abp@ssible because the bracketed
parts are the higher layers of the FPs in the derived tree) (2possible because an adver-
bial phrase can adjoin onto FP oriR the equative copula tree, in which case, the clefted
constituent and the cleft clause would be separated by terlaidl phrase in the derived

treed

"By convention, names of derivation trees are prefixed wjtand names of derived trees are prefixed
with ~.
8See Han and Hedberg (2006) for a TAG analysis of coordinatidrclefts, as exemplified in (20b).
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(¥18) (awas) (y18) P
DP1

DPO, FP /\
(@Ohno)  {(ait), (Hwho.won)} DP: P
<

it was, Cop /FP\
’ /FP\ K
DP F DP, C

3 I|3 who D|P /T’\
Ohno 1 ‘i’ K

Figure 9: Derivation and derived trees for ‘It was Ohno whaivo

(20) a. Isaid it should have been [Bill who negotiated the wewtract], and it should

have been.
b. It must have been [Fred that kissed Mary] but [Bill that leith her].

c. Itwas Kim, in my opinion, who won the race.

For the derivation of predicationdltclefts as in (19), we adopt a predicational copula
tree @waskid) in Figure 10. The predicational copula tree inaskid) is similar to the
equative copulatree im{vas) in that in both trees, the copula combines with a smealiss
FP. But the two trees have different anchors and differentber of argument substitution
sites. In ewaskid), the nounKid) is the predicate requiring a single argument, and thus
the nounkid) is the lexical anchor of the tree and the subject DP is amaegii substitution
site. Butin ppwas), both the subject and the non-subject DPs are argumiestitsition sites
as they are arguments of an equative predicate.

As illustrated in Figure 11, (19) is derived by substitut{ngt) into DPO and adjoining
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(ewaskid) TP

/N

DPQ | T
/\
T CopP
was, Cop/\FP
t, DPO F
BN
t, F DP
/\
l D NP
|
L

Figure 10: Predicational copula tree

kid

(6bwhao_beat) onto FP indwaskid), and substituting«(John) into DP in ¢who_beat). The
syntactic derivation tree and the derived tree for (19) arergin (519) and {19) respec-
tively in Figure 12. Just as in the derivation tree and thévedrtree for the equativie-cleft

in Figure 12, in §19), the elementary trees for the cleft pronoun and the claftse form a
unit, represented as a single node, andyitB), the clefted constituent and the cleft clause

form a constituent.

4 Semantics of it-clefts

In TAG, the derivation tree, not the derived tree, servebagtput to compositional seman-
tics (Joshi and Vijay-Shanker, 1999; Kallmeyer and Jodb03}. While phrase-structure
based compositional semantics computes the meaning oftansenas a function of the
meaning of each node in the syntactic tree, TAG-based coitigpud semantics computes
the meaning of a sentence as a function of the meaning of alanyerees put together to
derive the sentence structure. Each syntactic elememtgrys associated with a semantic

representation, and following the history of how the eletagntrees are put together to
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(awaskid) Tp (ait) pp (Bwhobeat) Fp

DPO| o--T-~ ) “TTTFP* CP
T/\CODP ||t DP, c
N VAN
was, Cop FpP< D C TP (aJohn)/ DP
te DPO F who DP T D
o F bP v T VP John
l DANP [pa|15t] DP Vv
L 'L t‘l V.  DP<T
ki|d beat
Figure 11: Elementary trees for ‘It was a kid who beat John’
(019)  (awaskid) (719) TP
DPO, FP /\
{(ait), (3who_beat} D|Pi /T\
oP D T CopP
(aJohn) | |
it was; Cop FP
/\
e FP CcP
N N
DP F DP, C
I N AN
t F DP D c TP
AN N
€ D NP who DP T
| BN
a N t T VP
ki|d [plst] DP Vi
t|, \% DP
blat I|3
JJhn

Figure 12: Syntactic derivation and derived trees for ‘Isvaekid who beat John’
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derive the sentence structure, the corresponding sentaptiesentation is computed by
combining the semantic representations of the elemenieg.t

There are two main approaches to doing compositional secsant the derivation tree:
(i) flat semantics (Joshi and Vijay-Shanker, 1999; Kallnmeyred Joshi, 2003; Romero and
Kallmeyer, 2005; Kallmeyer and Romero, 2008); and (ii) STf&hieber and Schabes,
1990; Shieber, 1994; Abeille, 1994). Under the flat sencardipproach, in the style of
Minimal Recursion Semantics (Copestake, Flickinger, Sadj Rollard, 2005), the main
operation for semantic composition is the conjunction efstemantic representations asso-
ciated with each elementary tree along with the unificatioracables contributed by these
semantic representations. In Romero and Kallmeyer (2008)Kallmeyer and Romero
(2008), derivation trees are augmented with feature straestto enforce variable unifi-
cation. The theory of semantic representations develogdtalimeyer and Romero has
been used in a series of empirical work: pied-pipingwfphrases (Kallmeyer and Schef-
fler, 2004), focus (Babko-Malaya, 2004), questions (Rome¢ad., 2004), VP coordination
(Banik, 2004), among others.

In this paper, however, we use STAG, a pairing of a TAG for yrgax and a TAG for
the semantics, to propose a compositional semantic asdtyst-clefts. In STAG-based
compositional semantics, the semantic representati@starctured trees with nodes on
which substitution and adjoining of other semantic repnést@ns can take place. Com-
positionality obtains with the requirement that the defoatree in syntax and the cor-
responding derivation tree in semantics be isomorphic,pasiied in Shieber (1994).
This isomorphism requirement guarantees that the dasivéitee in syntax determines the
meaning components needed for semantic composition, awdk these meaning com-
ponents are combined. Since the semantic representat®mssactured trees, the semantic
objects and the composition of these objects parallel tabsady utilized in syntax, and

S0 computing semantics only requires the operations oftisutisn and adjoining used to
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build the syntactic structures. These properties of STA@Gals to define a simple and el-
egant syntax-semantics mapping, as has been shown to bestnby Nesson and Shieber
(2006), who provide an STAG analysis for various linguigienomena, including quan-
tifier scope, long distanogh-movement, subject-to-subject raising, and nested dfigmsti
and inverse linking, and Han (2007), who provide an STAG ysialfor relative clauses
and pied-piping. In section 4.1, we introduce the basicsTé{&and STAG-based com-
positional semantics, and in section 4.2, we present oyrgsed analysis for the semantic

composition ofit-clefts.

4.1 Introduction to STAG and compositional semantics

We illustrate the framework of STAG and STAG-based compasil semantics and clarify
our assumptions, using (21), a simple sentence that cengairexistential quantifier and
an attributive adjective. A similar example was used inisec3 to illustrate the syntactic

derivation in TAG.
(21) John saw a scary movie.

We use STAG as defined in Shieber (1994). In STAG, each synteimentary tree
is paired with one or more semantic trees that representaening with links between
matching nodes. A synchronous derivation proceeds by mggpderivation tree from the
syntax side to an isomorphic derivation tree on the semmaitte, and is synchronized by
the links specified in the elementary tree pairs. In the teéesgiven in Figure 13, the trees
on the left side are syntactic elementary trees and the amésearight side are semantic
trees. In the semantic trees, F stands for formulas, R fatigeees and T for terms. We
assume that these nodes are typed (e.g., the F nodésiaw() has type and the lowest
R node in {/saw) has type<e,<e,t>>), and we represent predicates as unreduced

expressions, following the notation in Han (2007). Makisg of unreduced-expressions
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(Bscary) NP (#'scary) R
(aJohn) pp (a'John) T

‘ AdjP NP* R R*
John | l
Adj Az.scaryx)
John
scary
(camovie) pp (a'amovie)T (#'amovie) /,:’\
D NHAZ Yy Hy/F\F*
lt N R1 T
movie Az.movig(z) Yy
(asaw) TP (o/saw) =p
DP, (1] K R T
T VWP R T2
DP vV’ Aydz.sawz, y)

Figure 13: Syntactic and semantic elementary trees fon'3alv a scary movie’

in semantic trees allows the reduction of semantic deriveestto logical forms through
the application of\-conversion and other operations defined\eexpressions. The linked
nodes are shown with boxed numbers. For the sake of simplinithe elementary tree
pairs, we only include links that are relevant for the deitwaof given example$.

Figure 13 contains elementary trees required to generatgytitactic structure and the
logical form of (21). The proper name tree inJohn) is paired with a tree representing a

term on the semantics side, and the attributive adjecteeitr (3scary) is paired with an

9By convention, names of semantic elementary trees are pdafikha’ or 3/, names of semantic deriva-
tion trees are prefixed witl, and names of semantic derived trees are prefixedith
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auxiliary tree on the semantics side that represents a laiwe-predicate to be adjoined to
another one-place predicate. For quantified DPs, we folloet&r and Schabes (1990) and
Nesson and Shieber (2006), and use tree-local MC-TAG oneimastics side. Thus, the
DP in (/amovie) is paired with a multi-component sgtv’a movie), (3’a.movie)} on the
semantics side:o(a.movie) provides an argument variable, amda(movie) provides an
existential quantifier with the restriction and scope. Tia@sitive tree in{¢saw) is paired
with a semantic tree representing a formula that consisasteb-place predicate and two
term nodes. The links, notated with boxed numbers, guagahi whatever substitutes
into DP,, its corresponding semantic tree will substitute into gvettnode marked with],1
and whatever substitutes into DP is paired up with a multijsonent set on the semantics
side where one of the components will substitute into thenteode marked witlh |2and
the other will adjoin to the F node marked with Zhe syntactic and semantic derivation
trees are given in Figure 14, and the derived trees are giveigure 15. Technically, there
is only one derivation tree because the syntactic and sécrgerivations are isomorphic.
In this paper, we provide two derivation trees (one for symiiad the other for semantics)

throughout to make the tree-local derivation exphgit.

(621) (asaw) (0'21) (o’/saw)
DP DP;
(camovie)  (aJohn) {(8'amovie), (’amovie)} (a’John)
NP
(Bscary) (#'scary)

Figure 14: Syntactic and semantic derivation trees fornJsdw a scary movie’

The semantic derived trees can be reduced by applyiagnversion, as the nodes
dominate typed\-expressions and terms. When reducing the semantic detriges, in

addition to A-conversion, we propose to use Predicate Modification, &matkin Heim

101n semantic derivation trees, we do not annotate the coimmsdbetween a mother and a daughter node
with the location of adjoining or substitution that has takgace in the mother elementary tree, as this is
determined by the links between syntactic and semanticeziéary trees.
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(n21) P (v'21) =

DP; T Jy F E
D T VP R T R T
VRN PN N

John DP vV’ R R y R T John

N | | |
\Y DP Az.scaryz) Az.movie(z) AyAz.sawz, y) y
S(LW NP

Adj N

scary  movie

Figure 15: Syntactic and semantic derived trees for ‘Jolnasacary movie’
and Kratzer (1998) in (22).

(22) Predicate Modification

If « has the form , and[5]° and[~]® are both inD_. +-,

(8]
P
By
A

then[o]* = Az.[5]*(z) A [V]* ().

The application of Predicate Modification aneconversion reduces/21) to the formula

in (23).
(23) dy[scanfy) A movie(y)] [sawJohny)]

4.2 Our TAG analysis of the semantics of it-clefts

The elementary tree pairs required for the syntax-senmsamapping of the equativecleft
in (18) are given in Figure 16«(it) and (3’'who_won) in the multi-component set in Figure
16 together define the semantics of definite quantificatidreres the former contributes

the argument variable and the latter the definite quantifierrestriction and scope, and
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(a’'was) represents the semantics of equative sentéhcEse derivation tree for the se-
mantics of (18) is given ind(18) in Figure 17, and the semantic derived tree is given in
(v'18) in Figure 18. Note that the semantic derivation tree)ih) is isomorphic to the
syntactic one inq{18). The semantic derived tree it/ {8) can be reduced to the formula

in (24) after the application of-conversion.

[past] DP Y

(awas) TP (o’'was) H1
N
DPOIL T R T
/\
(aOhno) pp  (’Ohno) T T CopP R T2
D Ohno was; Cop FH1 Aydr.z =y
| |
Ohno t). DPO F
t, F DPLZ
|
(@) pp  (whowon)  Ep ‘
|
D FP* CP
i‘t DP, c (i) T (6'who.won) F
D cC TP z THE: F  F*
who DP T R T
N |
t‘, T VP Az.won(z) z
N
|

1 won

Figure 16: Syntactic and semantic elementary trees forak ®@hno who won’

(24) THE: [won(z)] [z = Ohno]

"n (3'who.won), the R node represents the semantics of the relatiusabho won This is a product
of composing the semantics of the relative pronaino and the semantics of the rest of the relative clause.
Here, to simplify the derivation and to streamline the déston, we skipped a step in the derivation with
separate semantic trees for the relative pronoun and thefrte relative clause. For a detailed analysis of
the compositional semantics of relative clauses using SE&6 Han (2007).
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DPO, FP

<(618) (awas) (6'18) (o’was) >
DP1

(aOhno) {(ait), (Bwhowon)}  (o/Ohno) {(¢/1t), (B'who_.won)}

Figure 17: Syntactic and semantic derivation trees for dsvhno who won’

(v18) P (v'18) E
/\ /\

DP, T THE: F F
T N RN
D CopP R T R T
| T | SN
it was, Cop FP Az.won(zx) z R T z

T T | |
th FP CP Aydr.x =y Ohno
N
DP F ¢

a
W)

[past] DP vV

t won

Figure 18: Syntactic and semantic derived trees for ‘It waa@who won’

28



The elementary tree pairs required for the syntax-semamapping of the predica-
tional it-cleft in (19) are given in Figure 19. The difference betwélea semantics of
equative sentences and predicational sentences is refgd s the two different semantic
trees, {’was) in Figure 16 andh(waskid) in Figure 19. While {’was) in Figure 16 repre-
sents the semantics of equative sentences and has two tde®s wih a two-place equative
predicate anchoring the treey'\vaskid) in Figure 19 represents the semantics of predica-
tional sentences and has one term node with a one-placecatediz.kid(z), anchoring
the tree. The syntactic and semantic derivation trees #y, {&hich are isomorphic, are
given in <(619), ('19)> in Figure 20, and the corresponding derived trees are given i
<(7v19), (¢’19)> in Figure 21. The semantic derived tree #i19) can be reduced to the

formula in (25) after the application ofconversion.

(25) THE: [beatt, John)] [kid¢)]

5 Connectivity

5.1 Agreement

In equativeit-clefts, the cleft pronoun is always singular and agreeh Wie copula, but

the clefted constituent can be either singular or pluralrtiar, when the cleft clause is
a subject relative clause, the clefted constituent agratstive verb in the cleft clause
in person and number. This is illustrated in (16), repeate las (26). This apparent
agreement between the clefted constituent and the verkeigldits clause, even though

they are not in the same clause in our analysis, gives risetoectivity effect.

(26) a. Itis John and Mary who like Pete.
b. *Itis John and Mary who likes Pete.

c. *Itare John and Mary who like Pete.
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(awaskid) TP (o’'waskid) =5

DPOID T R T
CopP Az.kid(z)
was, Cop FHI (aJohn) pp  (o/John) T
|
ty DPO F D John
N |
t; F DP John
/N
l D NP
|
L
|
(ait) pp (fwho beat) Ep kid
7N\
FP* CP
i‘t DH/\C’ («'ity T (F'whobeat) E
/N
||3 c TP z THEz: F F*
PN
who DP T R T
‘ /\
|1} T VP R Tl z
| |
[past] DP A4 AyAz.beatz,y)
t V DP|
beat

Figure 19: Syntactic and semantic elementary trees forall ekid who beat John’

(619)  (awaskid) (619) (o’'waskid)
DPO, FP
{(«ait), (Bwho_beat} {(it), (8'who_beat}
DP
(aJohn) (a/John)

Figure 20: Syntactic and semantic derivation trees for dswa kid who beat John’
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(v19) TP (+'19)

DP, T THE: F
D T CopP R
] N
it was, Cop FP R T
k FP CcP AyAz.beatr, y) John
DP F DP, o}
N TN
L F DP D c TP
AN N
€ D NP who DP T
L N 1 T VP
| |
kid [past] DP A4
|1} \% DP
|
beat D

John

—

Figure 21: Syntactic and semantic derived trees for ‘It wkslavho beat John’

We point out that agreement across clauses is not unigt.elefts. In (27), the subject

agreement across clauses in appropriate syntactic centext

(27) John and Mary, who are students, came to see me.

of the main clausdohn and Maryagrees with the copula of the non-restrictive relative

clause. So, there is independent motivation for a mechaimdire grammar that allows

The agreement phenomenaitiftlefts can be easily accommodated by our TAG analy-

31

sis, with the addition of feature unification (Vijay-Shanked Joshi, 1988). We will pos-
tulate an agreement feature attribute, Agr, that can hatere values such as 3rd person
singular (3sg) or 3rd person plural (3pl) feature. This Agatlire can also be unspecified

in an elementary tree and obtain a value through featurecatidn as it composes with



another elementary tree. An unspecified Agr feature hashatraay index as a temporary
value, and Agr features with the same indices must have the salue at the end of the
derivation.

Figure 22 illustrates how our TAG analysis can capture thieergent between the cleft
pronounit and the copulas, and the clefted constituedohn and Maryand the verb of
the cleft clausdike in (26a)? To simplify the discussion, we have already derived the
DP coordination tree fodJohn and Maryand refer to it asqand), and substituted the DP
tree anchorindpeteinto (Gwho_like). The substitution ofdit) into DPO in (is) is licensed
because DP inait) has [Agr:3sg] feature which unifies with [Agr:3sg] in DR («is).
And the agreement betwedénandis is guaranteed as both DPO and T iriq) tree have
the same agreement features, as indicated by the co-inolexatween the agreement
feature on DPO and the 3rd person singular feature in T.c&nd) tree substitutes into
DP1 in (uis), the [Agri4] feature on FP is valued as 3pl. ASwho_like) tree adjoins onto
FP in (@is), DR and T in (3who.like) are valued as 3pl as well. This will guarantee the
agreement betweelohn and Maryandlike. The derived tree with all the Agr features
valued and unified is in Figure 23.

In predicationalit-clefts, the cleft pronoun can be plural, and it must agreé e
copula as well as the clefted constituent. Moreover, if tleé clause is a subject relative
clause, then the clefted constituent must agree with tHeafahe cleft clause, even though
they are not in the same clause in our analysis, giving rigsedonnectivity effect. This is

illustrated in (17), repeated here as (28).

(28) a. They're just fanatics who are holding him.

b. Those are students who are rioting.

2An anonymous reviewer asks why the agreement feature ongwhd_like) is not valued as plural. We
chose to leave it unspecified, as it is compatible with 3ré@eplural as well as 2nd and 1st person singular
and plural.

32



(oY) pp[Agr:3sg] (Bwho.like)pp

D " FPYAgr]  CP
tdis) Tp | ;
v /\ it DP,[Agr:[5] (o4
(oand) DPO[AGrE], T ’ . | /\

DP[Agr:3pl] A T e

«_ T[Agr:3sdf] CopP

/\ s who DP/\T’

DP Coord DP |
sy Cop FPIAQr{4] «—

||3 and D \\\\ | 4 T[Agr: VP
| t, DPO F
John Mary N DpP A
\ t F  DPl[Agr{d]] |
J/,’ t V DP
L€
like D

Pete

Figure 22: Derivation of ‘It is John and Mary who like Pete’
c. Those are kids who beat John.

How our TAG analysis can capture the agreement phenomemnadicpationait-clefts
is illustrated in Figure 24% To simplify the discussion, we have already substituted the
DP tree anchoringlohninto (fwho_beat). In our TAG analysis, the lexical anchor of a
predicational copula elementary tree is the predicativennas in {arekids). In this tree,
the agreement between the cleft pronoun, the copula andddeptive noun is guaranteed:
DPO, T and DP all have the same agreement features as thegvalltlle same indices.
Here, they all have 3rd person plural features as the DP icomgethe predicative noun is
specified with the 3rd person plural feature. The substitutif (othose) tree into DPO in
(carekids) is licensed because DP itliose) has [Agr:3pl] feature which unifies with the
3rd person plural feature in DPO indrekids). As (3who_beat) tree adjoins onto FP in
(carekids), DR and T in (3whao_beat) will obtain 3pl value as well. This will guarantee

the agreement betwe&rdsandbeat The derived tree with all the Agr features valued and

B\We left the agreement feature on T jBwho_beat) unspecified for the same reason we left it unspecified
in (Bwho_beat): it is compatible with 3rd person plural, and 2nd artg#sson singular and plural.
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(v26a) TP

N

DP;[Agr:3sg] T

T

IID T[Agr:3sg] CopP
|
it isy, Cop FP
ty FP[Agr:3pl] CP
DP F DPR,[Agr:3pl] c
| /N
t; F DP[Agr:3pl] D C TP
/\
‘ DP Conj DP who DP T
| |
D aLd D t T[Agr:3pl] VP
|
John Mary DP A
/\
4 \% DP
|
like D

Pete

Figure 23: Syntactic derived tree for ‘It is John and Mary vike Pete’
unified is given in Figure 25}

5.2 Binding

In it-clefts, even though the clefted constituent is not c-commhed by the subject of the
cleft clause, &ELFanaphor in the clefted constituent can be co-indexed \Wwelstbject in

the cleft clause as in (12a), repeated here as (29a), andhawprin the clefted constituent
cannot be co-indexed with the subject in the cleft clause é53a), repeated here as (29b).
In other words, theseLFanaphor and the pronoun behave as if they are inside thie clef

clause as in (30a) and (30b), giving rise to a connectivigotf

(29) a. Itwas himseJfwho John nominated.

4Why equative clefts require singular cleft pronouns wheayitontain a plural clefted constituent doesn’t
follow from our theory and remains a puzzle. However, th¢ flaat different agreement patterns occur shows
that there are clearly two types ivfcleft.
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(aareklds) TP

/\

DPQ[Agr Bl

A

T[Agr:3pl&] CopP

N

FPIAGr6] « T

are, Cop

N

t DPO

t;

F DP[Agr:3p(€]

AN

D
|
0

€ P

2z

T

kids

(athose) DP[Agr:3pI]
D

those

(Bwho.beat) pp

AN

FP*[Agr ]

/\

DPZ[Agr c

WLO P
A\,

4 T[Agr:5] /\

7] \Y

D|P
beat I|3
o]

John

Figure 24: Derivation of ‘Those are kids who beat John’

b. *It was him who John nominated.

(30)

a. Johpnominated himsef

b. *John nominated him

We will use the Binding Conditions defined in Reinhart andIRed (1993) to account

for this phenomenon. Reinhart and Reuland’s formulatioBiatling Conditions and the

definitions needed to understand it are given in (31) and (@2ndition A constrains the

distribution ofSELFanaphors, and Condition B constrains the distributionrohpuns.

(31) Binding Conditions (Reinhart and Reuland, 1993)

a. A: If a syntactic predicate is reflexive-marked, it is neifte.

b. B: If a semantic predicate is reflexive, it is reflexive-keat.

(32) Definitions (Reinhart and Reuland, 1993)

a. The syntactic predicate formed of a head P is P, all itsasyictarguments (the

projections assigned theta-roles/case by P), and an ekeegument of P.
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(v28c) TP

PN

DP;[Agr:3pl] T

///////\\\\\\\
I|D T[Agr:3pl] CopP
those arg, Cop FP
ty FP[Agr:3pl] CP
DP F DPR,[Agr:3pl] (o4
|
t; F DP[Agr:3pl] D C TP
N
l DANP who DP T
|
0 N t T[Agr:3pl] VP
|
kids DP vV’
t \% DP
| ]
beat D

John

Figure 25: Syntactic derived tree for ‘Those are kids wha Bean’

b. The semantic predicate of P is P and all its arguments aktbeant semantic

level.
c. P s reflexive iff two of its arguments are coindexed.

d. P is reflexive-marked iff either P is lexically reflexive,ane of P’s arguments

is asSELFanaphor.

According to Reinhart and Reuland, Condition A succesghpiplies to (30a) because
the syntactic predicate ‘John nominated himself’ is reflexinarked, as one of the argu-
ments himself is aseLFanaphor, and it is also reflexive, as two of its argumeltknand
himself are co-indexed. However, (30b) is ruled out by ConditioinB30b), the semantic
predicatenominated(John, John$ reflexive, as two of its arguments are coindexed, but

it is not reflexive-marked, asominateds not lexically reflexive and none ofominatets

36



arguments is ELFanaphor.

We first apply Reinhart and Reuland’s Condition B to rule @k, repeated below
as (33a). According to our TAG analysis, (33a) would map @armocequative semantic
representation as in (33b). Since the clefted constithients co-indexed withJohn they
co-refer, and so the variable from the cleft pronotynwould be equated witdohn We
will represent this as=himj,,,,,, just to be explicit about the fact that the form of the cldfte
constituent here isim. This in turn means that the semantic predicaiminated(Johr)
is reflexive. But it is not reflexive-marked, asminateds not lexically reflexive and none

of its arguments is aeL~anaphor.

(33) a. *Itwas himwho Johnnominated.

b. *THEz [nominated(Johr)] [ z=him,,.]

We now turn to (29a). According to our TAG analysis, (29a)lsan equative sen-
tence. We thus have a syntactic predicate whose head is tla¢ivexjcopula and with two
syntactic argumentst and himself But then Condition A should rule out this sentence
because even though the syntactic predicate is reflexivkenait is not reflexive, ag and
himselfare not co-indexed.

Reinhart and Reuland point out that focus anaphors can ateur argument position
without a binder, appearing to be exempt from Condition AclSanaphors are also known
as discourse anaphors of focus or emphatic anaphors (K@&3, Zribi-Hertz, 1989).

Some examples are given in (34).

(34) a. This letter was addressed only to myself. (ReinhattReuland 1993, ex. 27a)

b. “Bismarck’s impulsiveness has, as so often, reboundathaphimself.”

(Reinhart and Reuland 1993, ex. 27c, originally quoted ibiZfertz 1989)

We note that the clefted constituent is a focused positidkm{@jian, 1970a; Prince, 1978).

This means that aeLFanaphor in a clefted constituent position is always foduaed so
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it can be exempt from Condition A. A further support for thisw comes from examples
as in (35). These examples are acceptable even thawygklfand yourselfdo not have

possible binders in the sentences in which they occur.

(35) a. Itwas myself who John nominated.

b. It was yourself who John nominated.

A question remains though as to why the clefted constitusmhot be occupied by just
any SELFanaphor. For instance, (36) is degraded wheneselfin the clefted constituent

position does not have a binder.
(36) *It was herself who John nominated.

This implies that even though a focus anaphor in the cleftatsittuent position is not
subject to Condition A, its distribution is constrained bgaburse factors. The exact nature
of the discourse constraints on the distribution of focuspduors init-clefts remains to be

investigated.

6 Conclusion

We have proposed a syntax and semantidgsdefts, using tree-local MC-TAG and STAG.
We accounted for the equative and predicational interpoets available tat-clefts, the

two readings available to simple copula sentences as wgelpostulating two types of
copula sentences in English, an equative one and a prexieahtine (Heycock and Kroch,
1999). The two types of copula sentences are representalaifferent pairs of syntactic
and semantic elementary trees. Our analysis thus contkéstghe inverse analysis of
Williams (1983), Partee (1986), Moro (1997), and Mikkel¢2005), according to which

specificational clauses (our equatives) are inverted patidnal clauses. On some versions
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of this analysis, both orders derive from an underlying etaleel small clause, with either
the subject or the predicate raising to matrix subject posit

In our TAG analysis, the derivation d@fclefts start either with an equative copula ele-
mentary tree or a predicational copula elementary tree cbpala tree then composes with
the elementary tree for the cleft pronoun and the elemefrtagyfor the cleft clause. In our
analysis, the cleft pronoun and the cleft clause bear atdisgtactic relation because the
elementary trees for the two parts belong to a single molijgonent set. They do not
actually form a syntactic constituent in the derived trag,ds the elementary trees for the
two belong to the same multi-component set, the intuiti@t they form a syntactic unit is
captured, represented in the derivation tree as a single. ritdhe same time, the surface
syntactic constituency is represented in the derived tieerevthe clefted constituent and
the cleft clause form a constituent. Further, the semawfictke two trees in the multi-
component set is defined as a definite quantified phrase,roapthe intuition that they
form a semantic unit as a definite description. We have alswslthat our TAG analysis
can account for connectivity effects instantiated by bigdaind agreement: for binding, we
applied Reinhart and Reuland’s (1993) Binding Conditiomd exploited the fact that the
clefted constituent is a focused position, and for agre¢nves added feature unification
to our TAG analysis.

The distinction in TAG between the derivation tree and thevee tree enabled us to
resolve the tension between the surface constituency andytitactic and semantic de-
pendency init-clefts: in the derived tree, the cleft clause forms a comstit with the
clefted constituent, not with the cleft pronoun, capturthg insight from the expletive
approach, but in the derivation tree, the cleft clause arclbft pronoun form a syntac-
tic/semantic unit, capturing the insight from the discontus constituent approach. The
extended domain of locality of TAG and the ability to decors@@n elementary tree to a

set of trees in MC-TAG enabled us to provide a straightfodramtactic account of the
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discontinuous constituent property of the cleft pronoua e cleft clause without having
to adopt movement to produce the effect of extrapositiomefdeft clause. Moreover, the
derivation-tree-based compositional semantics and tieetByntax-semantics mapping in
STAG enabled us to provide a simple compositional semafutiéts clefts without using an
ad-hoc interpretive operation to associate the meaningngpfrom the cleft pronoun and
the meaning coming from the cleft clause. It remains as é&avork to extend our analysis
to it-clefts that have non-DP clefted constituents, such asal v the library that John

went’ and ‘It was happily that John quit his job.

Authors address

Chung-hye Han and Nancy Hedberg
Department of Linguistics

Simon Fraser University

8888 University Drive

Burnaby, British Columbia V5A 1S6
Canada

{chunghye, hedbetg@sfu.ca

Acknowledgments

We thank the audience at TAG+8 in Sydney, 2006, for commemiiscaestions on the
previous version of this paper. We are also extremely iretklbd the two anonymous
reviewers for their insightful comments that were crucraimproving this paper. All re-
maining errors are ours. This work was supported by SSHRE003-0544 and NSERC
RGPIN341442 to Han, and SSHRC 410-2007-0345 to Hedberg.

40



References

Abeille, Ann. 1994. Syntax or semantics? Handling nonldependencies with MCTAGs
or Synchronous TAGSComputational Intelligenc&0:471-485.

Abney, Steven. 1987. The English noun phrase in its seatadpect. Doctoral Disserta-
tion, MIT,

Akmajian, Adrian. 1970a. Aspects of the grammar of focusnglish. Doctoral Disserta-
tion, MIT,

Akmajian, Adrian. 1970b. On deriving cleft sentences fraseyoo-cleft sentencesin-
guistic Inquiry1:149-168.

Babko-Malaya, Olga. 2004. LTAG semantics of focus. Pimceedings of TAG+,71-8.
Vancouver, Canada.

Ball, Catherine N. 1977. Th-cleft®ennsylvania Review of Linguisti2s&57—-69.

Banik, Eva. 2004. Semantics of VP coordination in LTAG. Rroceedings of TAG+7
118-125. Vancouver, Canada.

Bleam, Tonia. 2000. Clitic climbing and the power of Tree didjng Grammar. Infree
Adjoining Grammars: Formalisms, linguistic analysis, girdcessinged. Ann Abeillé
and Owen Rambow, 193-220. Stanford, Calif.: CSLI.

Chomsky, Noam. 1977. On wh-movement.Aormal syntaxed. P. W. Culicover, T. Wa-
sow, and A. Akmajian, 71-132. New York: Academic Press.

Copestake, Ann, Dan Flickinger, Ivan A. Sag, and Carl Pallaf05. Minimal recursion
semantics: An introductiodournal of Research on Language and Computadi@81—
332.

DeClerck, Renaat. 198&tudies on copular sentences, clefts and pseudo-disftsirecht:
Foris.

Delahunty, Gerald P. 198ZIopics in the syntax and semantics of English cleft sensence

41



Bloomington: Indiana University Linguistics Club.

Delin, Judy L. 1989. Cleft constructions in discourse. DoakDissertation, University of
Edinburgh.

E. Kiss, Katalin. 1998. Identificational focus versus imfation focus Languager4:245—
273.

Emonds, Joseph E. 1976A transformational approach to English syntadNew York:
Academic Press.

Frank, Robert. 2002.Phrase structure composition and syntactic dependenc{esm-
bridge, MA: MIT Press.

Grimshaw, Jane. 1991. Extended projection. Manuscrigmnéeis University.

Gundel, Jeanette K. 1977. Where do cleft sentences com@ ftamguageb3:53-59.

Han, Chung-hye. 2007. Pied-piping in relative clausestasyand compositional semantics
using Synchronous Tree Adjoining GrammResearch on Language and Computation
5:457-479.

Han, Chung-hye, and Nancy Hedberg. 2006. A Tree Adjoiningn@nar Analysis of the
Syntax and Semantics tfclefts. InProceedings of the 8th International Workshop on
Tree Adjoining Grammars and Related Formalisms (TAG;+33-40. COLING-ACL
workshop, Sydney, Australia.

Hedberg, Nancy. 1990. Discourse pragmatics and cleft seaesein English. Doctoral
Dissertation, University of Minnesota.

Hedberg, Nancy. 2000. The referential status of cléftsmiguage’6:891-920.

Heggie, Lorie A. 1988. The syntax of copular structures. tbat Dissertation, University
of Southern California, Los Angeles.

Heycock, Caroline, and Anthony Kroch. 1999. Pseudoclefinectedness: Implications
for the LF interfaceLinguistic Inquiry30:365-397.

Higginbotham, James. 1985. On semantidaguistic Inquiry16:547-594.

42



Jespersen, Otto. 192A modern English grammavolume 3. London: Allen and Unwin.

Jespersen, Otto. 193Analytic syntax London: Allen and Unwin.

Joshi, Aravind K. 1985. Tree Adjoining Grammars: How mucihteat sensitivity is re-
quired to provide a reasonable structural descriptionNatural Language Parsing
ed. D. Dowty, L. Karttunen, and A. Zwicky, 206—250. Cambedg).K.: Cambridge
University Press.

Joshi, Aravind K., L. Levy, and M. Takahashi. 1975. Tree adjugrammars.Journal of
Computer and System Sciences

Joshi, Aravind K., and K. Vijay-Shanker. 1999. Composiébsemantics with Lexicalized
Tree-Adjoining Grammar (LTAG): How much underspecificatiis necessary? In
Proceedings of the Third International Workshop on Compoiteal Semantics (IWCS-
3), ed. H. C. Bluntand E. G. C. Thijsse, 131-145. Tilberg.

Joshi, Aravind K., K Vijay-Shanker, and David Weir. 1991. eTbonvergence of mildly
context-sensitive grammatical formalisms.Houndational issues in natural language
processinged. Peter Sells, Stuart Shieber, and Tom Wasow, 31-82. @igeb MA:
MIT Press.

Kallmeyer, Laura, and Aravind K. Joshi. 2003. Factoringdrate argument and scope
semantics: Underspecified semantics with LTA&search on Language and Compu-
tation 1:3-58.

Kallmeyer, Laura, and Maribel Romero. 2008. Scope andtstudinding in LTAG using
semantic unificationResearch on Language and Computao8-52.

Kallmeyer, Laura, and Tatjana Scheffler. 2004. LTAG analysi pied-piping and strand-
ing of wh-phrases. IProceedings of TAG+732—-39. Vancouver, Canada.

Koopman, Hilda, and Dominique Sportiche. 1991. The pasitd subjects. Lingua
85:211-258.

Kroch, Anthony. 1989. Asymmetries in long-distance exiracin a Tree Adjoining Gram-

43



mar. In Alternative conceptions of phrase structuexl. Mark Baltin and Anthony
Kroch, 66—98. Chicago: University of Chicago Press.

Kroch, Anthony, and Aravind Joshi. 1985. Linguistic relega of Tree Adjoining Gram-
mar. Technical report, Department of Computer and Infolona®ciences, University
of Pennsylvania. MS-CS-85-16.

Kroch, Anthony, and Beatrice Santorini. 1991. The derivedstituent structure of the
West Germanic verb raising construction Arinciples and parameters in comparative
grammar, ed. Robert Freidin, 269-338. Cambridge, MA: MIT Press.

Kroch, Anthony S., and Aravind K. Joshi. 1987. Analyzingragbsition in a Tree Adjoin-
ing Grammar. IrDiscontinuous constituented. G. Huck and A. Ojeda, volume 20 of
Syntax and SemanticAcademic Press.

Kuno, Susumu. 1987Functional syntax: Anaphora, discourse and emphat@hicago:
University of Chicago Press.

Mikkelsen, Lina. 2005.Copular clauses: Specification, predication and equatidohn
Benjamins.

Moro, Andrea. 1997 The raising of predicates: Predicative noun phrases andiieery
of clause structureCambridge: Cambridge University Press.

Nesson, Rebecca, and Stuart M. Shieber. 2006. Simpler TA@rst#&cs through synchro-
nization. InProceedings of the 11th Conference on Formal Gramrmvalaga, Spain:
CSLI.

Partee, Barbara. 1986. Ambiguous pseudoclefts with urguolbis be. IfProceedings of
NELS ed. S. Berman, J. Choe, and J. McDonough, volume 16, 354tB6éersity of
Massachusetts, Amherst: GLSA.

Percus, Orin. 1997. Prying open the cleft. Rroceedings of the 27th Annual Meeting of
the North East Linguistics Societyd. K. Kusumoto, 337-351. GLSA.

Prince, Ellen. 1978. A comparison of wh-clefts and it-deift discourse. Language

44



54:883-906.

Reinhart, Tanya, and Eric Reuland. 1993. ReflexiMifyguistic Inquiry24:657—720.

Rochemont, Michael. 198@-0cus in generative grammaAmsterdam: John Benjamins.

Romero, Maribel, and Laura Kallmeyer. 2005. Scope andtsitadinding in LTAG using
semantic unification. IiProceedings of the Sixth International Workshop on Computa
tional Semantics (IWCS-6Jilburg.

Romero, Maribel, Laura Kallmeyer, and Olga Babko-Malay@0£2 LTAG semantics for
guestions. IrProceedings of TAG+7186—-193. Vancouver, Canada.

Shieber, Stuart. 1994. Restricting the weak-generatiyaaty of Synchronous Tree-
Adjoining GrammarsComputational Intelligenc&O0.

Shieber, Stuart, and Yves Schabes. 1990. Synchronous Teamikg Grammars. In
Proceedings of COLING’9elsinki, Finland.

Vijay-Shanker, K, and Aravind K. Joshi. 1988. Feature streee based Tree Adjoining
Grammars. InProceedings of the 12th International Conference on Coatmirial
Linguistics 714—719. Budapest.

Weir, David. 1988. Characterizing mildly context-senatgrammar formalisms. Doctoral
Dissertation, University of Pennsylvania.

Williams, Edwin. 1980. PredicatiorLinguistic Inquiry11:203-238.

Williams, Edwin. 1983. Semantic vs. syntactic categoriemguistics and Philosophy
6:423-446.

Wirth, Jessica R. 1978. The derivation of cleft sentencé&siglish. Glossal2.

Zribi-Hertz, Anne. 1989. A-type binding and narrative gaof view. Language65:695—
127.

45



