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Abstract

This paper delineates and analyzes the syntactic and serpareameters of vari-
ation exhibited by English Filler-Gap constructions. ltamnstrates that a detailed,
fully explicit account of the observed variation is avallwithin a framework em-
bracing the notion “grammatical construction.” This aatwhich explicates sim-
ilarities and differences among topicalization, inteatiges, relatives, exclamatives,
and comparative correlatives in terms of linguistic typed aierarchical constraint
inheritance, is articulated in detail within the framewarfkSign-Based Construction
Grammar, a kind of Head-Driven Phrase Structure Gramars@. The results pre-
sented here stand as a serious challenge to any analysigsonating transformational
operations, especially proposals couched within Chonsstyinimalist Program.”

1 Introduction

In the tradition of transformational grammar, the term &ummatical) construction” has been a
theoretical taboo at least since the 1980s. It was then thaimSky argued that transformations
like “passive” and “raising”, common in earlier versions tehnsformational grammar, should
be eliminated in favor of general conditions on structuked tvould allow a single operation —
“Move NP” — to do the work of a family of such transformations the subsequent evolution
of transformational theory, one finds discussion of moreegaioperations, such as “Move or

*Parts of this paper were presented at the Symposium on Qotistrs organized by Adele Goldberg at the 2004
LSA Meeting in Boston. | would like to thank all the followireople for valuable discussion of the ideas presented
here: Farrell Ackerman, Valerio Allegranza, Adrian Brasamu, Liz Coppock, Bill Croft, Peter Culicover, Bruno
Estigarribia, Chuck Fillmore, Mark Gawron, Adele Goldbedgnathan Ginzburg, Ray Jackendoff, Paul Kay, Bob
Levine, Detmar Meurers, Stefan Muller, and Gert Webelhdthm also grateful to Bob Borsley, Rui Chaves, Liz
Coppock, Paul Kay, Jong-Bok Kim, Paul Kiparsky, Laura Mielig Stefan Miller and an anonymous reviewer for
their comments on an earlier draft of this paper, and to B#ckerman and Greg Carlson for their sage presentational
and editorial counsel. The usual exculpations apply.



simply “Move”. This evolution from construction-specifiales to proposals focused on abstract
principles from which the idiosyncrasy of individual congitions are supposed to be derived
is universally heralded by practitioners of Governmemesng (GB) Theory and the Minimalist
Program f1P) as a significant positive step in the evolution of linguisitience.

However, as noted already by McCawley (1988a), the cemtegpof Chomsky’s (1986) ar-
gument — his discussion of the passive construction — didtawath on crucial issues such as
the participial verb morphology, the choice of the preporiby, and the role of the verbe
McCawley pointed out that these properties of the consomdbllowed from nothing under the
“more explanatory” proposals made by Chomsky, whose aisabfspassivization, when com-
plete, was comparably stipulative to (though obviously enalsstract than) the construction-based
transformational alternative it sought to replace. Obsipwnswayed by such criticism, Chom-
sky (1993: 4) wrote as follows, sewing the seeds of an argictoationist bias that remains alive
and well even today among practitionersad andmp, as well as within related fields that have
traditionally relied on generative linguistics for instgland guidance:

[In a Principles-and-Parameters approach, -IAS] the natfogrammatical construc-
tion is eliminated, and with it, the construction-partiatales. Constructions such as
verb phrase, relative clause, and passive remain only asndaxic artifacts, collec-
tions of phenomena explained through the interaction ofptiveciples of UG, with
the values of the parameters fixed.

The “interaction of principles” envisaged by Chomsky hasved elusive. Rhetoric aside, the
proposals made within transformational analyses, inalyidis andmp, lack adequate precision
and are overly reliant on theory-internal assumptions whodependent motivation remains un-
clear. In many cases, these proposals are also empiricaliygmatic (once they are made precise
enough to test), or else insufficiently predictive of thestitd cross-linguistic variatidn.

Similarly problematic is the bifurcation Chomsky has inlneed between ‘core” phenomena
and the “periphery” of language. The core phenomena are thtedre “pure instantiations of
Universal Grammar”, while the periphery consists of “marlexceptions (irregular verbs, etc.)”
(see Chomsky & Lasnik 1993). The move away from construstibuos leads to the study of “Core
Grammar” and to the systematic exclusion of other phenomena

But how are we to know which phenomena belong to the core amchvitthe periphery? The
literature offers no principled criteria for distinguisigi the two, despite the obvious danger that
without such criteria, the distinction seems both arbjtr@nd subjective. The bifurcation hence
places us at serious risk of developing a theory of languaaieis either vacuous or else rife with
analyses that are insufficiently general or otherwise aoglly flawed. There is the further danger
that grammatical theories developed on the basis of “cdrehpmena may be disconfirmable only
by examining data from the periphery — data that are by digfindutside the domain of inquiry.

IFor critical discussion substantiating these claims, 8#egxample, Ackerman & Webelhuth 1998, Johnson &
Lappin 1999, Postal 2004, Seuren 2004, Culicover & Jackié2005, Newmeyer 2004, 2008a,b, 2009, and Evans &
Levinson in press.

2For further arguments that the core-periphery distincisonoth unmotivated and largely inconsistent with more
realistic models of language learning and processing, sg#alkl & Bresnan 1982, Fillmoret al. 1988, Kay &
Fillmore 1999, Jackendoff 1997, Culicover 1999, Culico&elackendoff 2005, and Sag & Wasow in press.



In addition, the shift to a focus on an arbitrarily delimitegbset of grammatical phenomena
(those that relate to the principles of UG, a notion whose-8uetuating particulars are seldom,
if ever, made precis® has led to a loss of both precision and descriptive coveragee practice
of transformational-generative grammar. Indeed, sineel®60<}, no large-scale, internally con-
sistent transformational grammar has (to my knowledgei vegtten for any human language.
This remarkable fact is a consequence of both a generalgiemen the field that such large-scale
descriptions are irrelevant for theoretical purposes aeddesearch community’s lack of interest
in the development of applications (e.g. linguisticallggse language engineering technology),
which would require that considerable attention be paid attens of scale and consistency.

Some of these criticisms are not new, of course. A largenaté@ynal research community of
“Construction Grammarians” have articulated many suctceors as a motivation for their focus
on the detailed description of phenomena relegated to ramatical periphery by practitioners
of B andmpP. Published works on Construction Grammex®) have tended to be based on case
studies (Fillmoreet al. 1988, Michaelis & Lambrecht 1996, Fillmore 1999, Kay & Fithme 1999,
Michaelis & Ruppenhofer 2001, Kay 2002, Goldberg & Jackéh2@04) or presented informally
(Goldberg 1995, 2006, Croft 2001, Michaelis 2004), and tleleh has become associated with
data-driven or exemplar-based models of language legrratiger than learning models based on
UG (see, e.g. Tomasello 2003, 2008). All this has led to thgels erroneous belief in thes/mp
community thatcxG is obsessed with trivia, theoretically uninteresting amdivg-headed about
issues of learning.

In this paper | demonstrate that there is in fact no incoestst between the concern for general
principles of grammar (even UG in Chomsky’s sense) and ad&dtriptive coverage of the sort
envisaged bycxG researchers. While it remains true that the “standard yi¢mansformational
grammars that Chomsky disparages in the quote cited abdue farovide a basis for express-
ing generalizations over construction-specific transtdramns, there are nonetheless other, well
explored, nontransformational techniques for grammibicalysis that allow cross-constructional
generalizations to be expressed naturally. These “olojeetited” techniques, e.g. object typing,
type hierarchies, and constraint inheritance, are wellknm computer science generally and
have played an important role in the development of “constizased” approaches to grammar,
most notably Head-Driven Phrase Structure Grammas@. However, these techniques have
been systematically ignored by the practitioners of thedi@rmational-generative tradition, who
continue to formulate their theories in terms of “rewritées’ (e.g. movement operations, includ-
ing the “internal merge” of1P).

| will draw on widely utlilized object-oriented resourcesdevelop a construction-based theory
of English filler-gap €G) constructions. My analysis extendsHa clauses of all kinds, including
(but not limited to) interrogatives, relatives, exclanaasi, “topicalizations”, and ththe-clauses
that appear within comparative correlativd [fe More the Merrigf) constructions. The account
sketched here (and in more detail for interrogative cowsitvas in Ginzburg & Sag 200@6-00))
uses feature structures to model linguistic entities dfiallis. This system, which classifies feature
structures in terms of hierarchically organized linguisgpes allows constraints of varying grain

3But see Baker 2002 and the critical response by Newmeyes{200
4In the 1960s, there were attempts to develop consisteninats of transformational grammars for English.
However, these efforts had little impact on theoreticalal@gments within the field.



to be stated naturally, reflecting the fact that the strestaf natural language come patterned into
classes whose members bear a “family resemblance” to ortbeano

The system that emerges from this perspective attends tenmrnatf detail that have been al-
most completely ignored in the last half century of transfational generative research onft
movement.” It provides a mathematically precise accouiodfh generalization and idiosyncrasy
in the FG construction space. Significantly, it also expands therg&se and explanatory base of
grammatical theory to include both “core” and “periphenatienomena. As will become apparent,
there are pervasive grammatical generalizations thataosa this distinction, however it might
be drawn. My exposition will be relatively informal, but arfealized summary of the grammar |
develop is presented in Appendices 1 and 2.

2 The Diversity of FG Constructions

Modern discussions of constructions involviAg dependencies emphasize the properties they
have in common, e.g. the relatively uniform unbounded matdirthe dependencies, modulo “is-
land” effects. These basic patterns are reasonably welbkshed, though considerable uncer-
tainty remains about the role of processing in accountingstand effects.

In addition to the many transformational discussions ofEnglish data, there are also sev-
eral precisely formulated, constraint-based analysestthage now been developed in a num-
ber of frameworks, including Generalized Phrase Struc&nammar (GPSG; see Gazdzral.
1985), Combinatory Categorial Grammar (see Steedman 28@®), Lexical-Functional Gram-
mar (LFG; see Kaplan & Zaenen 1989), Tree-Adjoining Gram(AG; see Kroch 1987, 1989),
the “Simpler Syntax” hypothesis (see Culicover & Jackehd005, Ch. 9), and HPSG (see Bouma
et al. 2001; Levine & Hukari 2006). What is systematically left @ftsuch analyses, however, is
the fact that individuakG constructions exhibit considerable variation with respe@ number of
syntactic and semantic properties.

2.1 Parameters of Variation

This section outlines the relevant differences amehgnterrogativewh-exclamative, topicalized,
wh-relative, andhe-clauses. These constructions are illustrated in (1)—(5):

(1) WhInterrogative Clause:

a. How foolish is he?
b. I wonderhow foolish he is

SFor example, Kluender (1992, 1998) presents experimevigdece that certain island phenomena can in fact be
explained by independently motivated considerations of@ssing complexity. Hofmeister & Sag (to appear) (see
also Saget al. 2007, Hofmeister 2007) argue that subjacency effectsydicy the alleged inability ofG dependencies
to penetrate interrogative and relative clauses, can lerlatalyzed in terms of the combination of various factors
known independently to cause processing difficulty. Thexstargue for a “minimalist” conception of grammar that
eliminates any analogue of Chomsky’s Subjacency Conditiwerything in this paper is consistent with this con-
clusion; however, nothing depends on it. This seems to bgldyhpromising line of inquiry for actually explaining
certain island phenomena, rather than treating them asbitreay property of grammar.



(2) WhExclamative Clause:

a. What a fool he is!
b. It's amazinghow odd itis.

(3) Topicalized Clause:

The bagels, I like.

(4) Wh-Relative Clause:

a. | met the persowho they nominated
b. I'm looking for a bankin which to place my trust

(5) TheClause:

a. The more people | mate happier | became
b. The more people | met the happier | became.

All five kinds of clause exhibit &G dependency between a clause-initial filler phrase and a gap
located within the sentential head daughter. However therseveral parameters of variation that
distinguish these types of clause from one another, inctuthie following:

(6) Parameters of Variation in FG Clauses:

a. Is there a distinguishedh element in the filler daughter, and if so, what kind?
b. What are the possible syntactic categories of the fillagger?

c. What are the possible syntactic categories of the heaghtien®

d. Can the head daughter be inverted/finite? Must it be?

e. What is the semantics and/or syntactic category of théen®t

f. What is the semantics and/or syntactic category of the keaghter?

g. Is the clause an island? Must it be an “independent cl&use”

Let us consider these in turn. The five typesafclause each impose a distinct condition: the
filler daughter of a topicalized clause must contain no kiggtished elemenwh-phrase othe
phrase)wh-interrogativewh-relative, andvh-exclamative clauses each require the filler daughter
to contain a distinct type oivhrelement; and the filler of ¢he-clause must contain the definite
degree markethe These requirements are illustrated in (7):

(7) Distinguished Elements within the Filler Daughter:

a. [My bagels], she likes. (topicalized clause)
b. [What (books)] do they like?wWh-interrogative)



c. (the person)Who(sebook)] they like. .. (wh-relative)
d. [What a play] he wrote! Wwh-exclamative)
e. [the more books] they read. . (the-clause)

When these requirements are not met, ungrammatical sestéke the following result:

(8) Mismatches of Distinguished Element

*[Which bagels]/*\Who], she likes. (topicalized clause)
*[What a book] do they like? \{h-interrogative)

%the thing [fvhat] they like | ... (wh-relative)

*[Which bagels]/*What] she likes! (vh-exclamative)
*[which books] they read, the more they learthgclause)

® 20 T W

The variation inwh-forms is in part the residue of historical processes. Theean Indo-
European pattern involved distinct pronominal paradigardriterrogative, relative, and (“proxi-
mate” and “remote”) demonstrative forfhat have gradually been leveled in the historical evo-
lution of Present-Day English. The modern inventory of fermsually lumped together as/h-
words”, is shown in Figure 1.

FIGURE 1 ABOUT HERE
The data motivating these fine-grained distinctions ineltie following®
(9) a. Who did they visit?
b.*Who they visited!

c. The person who they visited.

(10) a. Whose book did she read?

b.*Whose book she read!

6Compare the Sanskrit lexemles- “who (interrogative)” ya-“who (relative”), ta- “he,she,it’ (remote demonstra-
tive), andeta-“he, she, it” (proximate demonstrative), each of which exkia paradigm allowing three numbers and
seven cases to be expressed. More closely related langeagedodern German, have contracted the Indo-European
case and number space, but continue to systematicallyglissh interrogative forms (used also for exclamatives)
from relative and demonstrative forms.

"The seventh entry in Figure 1 is restricted to non-ellipticas ofwhich | regard an interrogativeh-phrase like
the one in WhicH did you read?as an elliptical NP containing the determindrich

8] am assuming, followingss-00, that predicates likamazingallow both exclamative and interrogative clause
complements. Thus, apparent examples of embedded exalasléte (i) and (ii) are in fact embedded interrogatives:

(i) It's amazingwhat she read

(ii) It's amazingwho all she visited



c. The person whose book she read
(11) a. What did she read?

b.*What she read!

c.%The only book what she read.
(12) a. What book did she read?

b.*What book she read!

c.*The only one what book she read
(13) a. What books did she read?

b. What books she read!

c.*The only ones what books she read
(14) a. What fun did they manage to have?

b. What fun they managed to have!

c.*The only thing what fun they managed to have
(15) a. Which did she read?

b.*Which she read!

c. The only book which she read.
(16) a. Which book did she read?

b.*Which book she read!

c.*The only one which book she read.
(17) a. How did they do that?

b.*How they did that!

c.%The way how they did that .
(18) a. How was it?

b.*How it was!

c.*The color how itwas. .

(19) a. How tall did they get?



b. How tall they got!

c.*The extent how tall they got .

(20) a. When did they do that?
b.*When they did that!

c. The time when they did that.

(21) a. Where did they do that?
b.*Where they did that!

c. The place where they did that.

(22) a. Why did they do that?
b.*Why they did that!

c. The reason why they did that.

Moreover, there are differences in where wieword can be positioned within the filler daugh-
ter (differences in “pied piping” environments):

(23) a. Those dignitariesg|ctures of whonj the newspaper had already published] (wh-
relative)

b.*I wonder [[pictures of whonj the newspaper had already publishedjHinterrogative)

c.*[pictures of whata liar] the newspaper publishedifrexclamative)

There is thus no morphological or syntactic unity undegythe concept of an Englishwh
expression.” Recall also that ovevh-expressions are entirely absent from magyconstructions
(toughconstructions, topicalization, comparative clausespgarative correlative constructions,
bare relative clauses, etc.), all of which are forced in® Pinocrustean bed ofvh-movement”
(with obligatory deletion of an unheamth-expression) by the assumptions made in Chomsky
1977, which have gone unquestioned in the subsegqe@m@indmp literature. The very notion of
“wh-movement” is suspect — it is at best a crude and misleadibgcréor the discussion ofG
constructions.

The five types ofFG clauses also differ with respect to the constraints theyosepon the
syntactic category of the filler daught®r:

9Even the familiar assumption that island constraints aiotm acrossFG constructions is open to question.
See, for example, Postal 1998, 2001. If Kluender (1992, 1998 Hofmeister and Sag (to appear) are right in
accounting for subjacency effects in terms of processietpfa, then it becomes possible to explain much of the
cross-constructional variation in island effects in teohidependently motivated differences in processingdaiffy.

101t is of course possible that adverb-initial or adjectinéial independent clause involve a construction distinct
from topicalization. See section 6 below.



(24) Syntactic Category of the Filler Daughter:
a. TopicalizatiorWhinterrogativeYWh-exclamativelrheclause:
NP, PP, AP, AdvP
b. Finite relative: NP, PP
c. Infinitival relative: PP

A grammar that provides no mechanism for imposing such oayagstrictions will overgenerate,
allowing ungrammatical examples like the following:

(25) Mismatched Filler Categories:

a. *the person fiappy with whom] Kim is]...

b. *[visit what a mansion] they did!

c. *[the more write bookg she does (, the more people listen).
d. *the peopleWwho(m)] to confer with]...

Another parameter of variation concerns the syntacticoateof the head daughter:
(26) Syntactic Category of the Head Daughter:

a. Topicalization/Interrogative/Relative/Exclamat@ausesS
*Bagels,that | like
*who that we like. (wh-interrogative/relative or exclamative)
b. TheClause:Sor CP
The more(that) you see the morgthat) you like.

Moreover, there is variation with regard to the positionr@uirement) of an auxiliary verb within
the head daughter (see the discussion of aux-initial ctaumssection 3 below):

(27) Must/Can the head daughter be an inverted clause?

a. Whinterrogative:inverted only in independent clause
How tall is Kim ?/* wonder how tallis Kim.
b. TopicalizationWhrelativelWWh-exclamativenever inverted
*Bagels,do they like __ ?/!
*the one whadid he see..
*How tall is Kim __!/*What a nice persois Kim talkingto _ !
c. Noninitial Theclause:optional inversion



The more my head has ached, the mumee 1/l have indulged in humor.1!
And only certainFG clauses allow infinitival realizations, as summarized i8)(2
(28) Must/Can the head daughter be infinitival?

a. TopicalizatiorWhexclamativel heclause: always finite; never infinitival.
*Bagels,(for us) to like.
*It's amazing [what a dunc@or them) to talk to].
*The harder(for them) to come the harde(for them) to fall .
b. Whinterrogative/relative: infinitival VP head daughter pitte.
| know how much timg*for them) to take.
The time in which(*for them) to finish ...

Finally, as is well known, the semantics B¢ clauses is not uniform. These are determined as
indicated:

(29) Semantics of the Clause:

a. Interrogativeguestion(propositional function)
b. Relative:proposition
c. Exclamativefact
d. TheClause:austineansee section 5.5)
e. Topicalizationaustinean
This classification followszs-00, who motivate a Vendlerian semantic analysis (coucheden th

framework of Situation Semantics) that recognizes factsp@sitions, questions, and outcomes as
distinct types of semantic objeti.

Uhttp://blueraindrop.wordpress.com/2008/01/02/highli ghting-from-eccentric-preachersspurge

See Culicover and Jackendoff (1999: 559).
12 gsfollow Radford (1988) in assuming that topicalization altinterrogatives to be embedded in examples like

():
(i) ?That kind of antisocial behavior, can we really tolerat in a civilized society?
They further assumed that imperatives and exclamativedraap embedded, as in examples like (ii) and (iii):
(ii) ??Papers with such immediate relevance for our grocgreerns, be sure to file !
(i) ??People that stupid, am | fed up with!

However, such examples have repeatedly been called ingiigneNote further that the acceptable examples like (i)
strongly favor a “negative implicating” interpretationhat is, (i) does not instantiate a general pattern of intgtioe
embedding. Examples like (iv), where the implicated neggtroposition is absent, seem far less acceptable:

(iv)*That visiting student from Denmark, did you like ?

Hence, | have assume here that a grammar should restricatizeid clauses so that they express only propositions
or outcomes, leaving it to the theory of language use to @xply examples like (i), which implicate the assertion
of negative propositions, are more acceptable than exantigke (iv). Similar remarks apply to the imperative and
exclamative examples in (ii) and (iii).



As noted in the introduction, transformational discussibave largely ignored the data sets
summarized in this section, instead focusing on propodadser increasing metatheoretical ab-
stractness, ever diminishing empirical breadth, and egelidng precision. These proposals are
often accompanied by claims about explanatory progregsthe assessment offered by Chomsky
(1993: 435):

A look at the earliest work from the mid-1950s will show thaamy phenomena that
fell within the rich descriptive apparatus then postulatgften with accounts of no
little interest and insight, lack any serious analysis witihe much narrower theories
motivated by the search for explanatory adequacy and reamong the huge mass
of constructions for which no principled explanation esistagain, not an unusual
concomitant of progress.

However, as Paul Kay reminds me, while accepting with equéyia progressive reduction of the
range of facts that lie within the domain of a scientific theoray be within themainstreamof
generative linguistics, it is well outside the mainstredraaentific practice, and should surely be
regarded with extreme skepticism, if more comprehensiegradtive theories are available.

The distinctions surveyed in this section evidently follogither from more general cognitive
or functional principles nor from any deep principles of lambiology oruG. Yet they are part of
adult linguistic competence; hence the existence of thss@ctions support a theory of language
learning that takes on the burden of explaining how the wargrains of delimited generalization
are abstracted from linguistic experience. The varioustantion-specific constraints discussed
in this paper must thus be seen as part of any observaticaddiguate grammar of English and no
such grammar has (to my knowledge) ever been developeddlet provided with a “principled
explanation”) within any “much narrower” theory — not in tlransformational literature, thes
literature, or thevp literature. In the sections that follow, | will demonstr#hat if we step outside
the narrow theoretical confines of transformational grammaandmp, then it becomes possible
to articulate a precise framework that allows grammarsesgng the appropriate generalizations
governing EnglislFG constructions, while at the same time providing the meanariaccount of
the idiosyncrasies found in the data sets outlined above.

3 Background

Early work in Head-Driven Phrase Structure Grammar (HP-8&japted multiple inheritance hi-
erarchies, already used in computational work in knowledgeesentation and object-oriented
programming, to express cross-classifying generalimat@bout words. This same general ap-
proach has subsequently been applied in various ways todhengar of phrases by other linguists.
Notable examples of such work are Hudson’s (1990, 2000) \@oasnmar, the construction-based
variety of HPSG developed by Sag (1997) asl00, and the variety otxc developed around
Berkeley, beginning in the 1980s (see Fillmeteal. 1988, Fillmore 1999, Kay & Fillmore 1999,
and Goldberg 1995% In all of these traditions, generalizations about consimns are expressed

135ee, for example, Flickinget al. 1985, Flickinger 1987, and Pollard & Sag 1987.
l4See also Zwicky 1994, Kathol's (1995, 2000) analysis of Gerrmlause types, as well as the proposals made in
Culicover & Jackendoff 2005.



through the interaction of a hierarchical classificatioriygfes and the type-based inheritance of
grammatical constraints.

In addition, as argued by Johnson & Lappin (1999), there ar@ain kinds of cross-linguistic
generalizations that are difficult to state in a grammaritagkhe notion of “construction” (but see
Borsley 2006). A solution to this problem can be found in therkwof Pollard & Sag (1994) and
Ackerman & Webelhuth (1998), who observe that a type-bagst s of grammar could (but need
not) embody the claim that certain types are part of a unal@mgentory, making strong nativist as-
sumptions along the lines of Chomsky’s UG (see also Prin@é)1 RAlternatively, one may appeal
to cognitive, communicative, and other functional consatiens to explain why linguistic evolu-
tion favors certain types (more precisely, the constraassociated with them), without assuming
that these are “hard-wired” as part of human biology. Thesesanificantly different views of
UG, but both are compatible with the view that grammars asetb@n the notion of construction,
explicated in terms of typed feature structures and hibreatly organized type constraints.

3.1 Analytic Preliminaries

GS00, whose approach | recast here in streamlined form, prowageaccount of a number of
declarative clauses in terms of a hierarchy of clause tylpesscG, words andphrasesare mod-
eled assigns(signis a type of feature structure reflecting a grammaticallyoedl correspondence
of sound, morphology, syntactic category, meaning, anclatextual conditions). A sign thus
specifies values for the featureSONOLOGY (PHON), SYNTAX (SYN), SEMANTICS (SEM), and
CONTEXT (CNTXT), as shown in (30%°

_sign ]
PHON  phonological-object
FORM  morphological-objeg
SYN syntactic-object
SEM linguistic-meaning
CNTXT context-object

~—+

(30)

More precisely, a sign is a (polymorpiE function that maps each of the features in (30) to an
appropriate value. Since the domain of functions of tyigmis the sef PHON, FORM, SYN, SEM,
CNTXT}, any particular sign maps each element of this domain tderdiit type of complex value,
i.e. another functional feature structure. That functioturn maps features from its appropriate
domain to appropriate values, some of which may be atomsHjke, or accusative

A construction, by contrast, is a constraint defining a ctdsaother-daughter configurations,
much as a CFG rule defines a set of local tréeFhese configurations are modeled as feature

15A complete list of relevant feature and type abbreviatisrsrovided in Appendices 1 and 3.

16A function is polymorphic if it applies to diverse kinds ofeehents, the nature of the functional value being
determined by the type of the input.

17Sag (2007b) posits two kinds of construction: combinataystructions (defining classes of constructs) and
lexical class constructions (defining classes of lexemagoods). | will have nothing to say here about lexical class
constructions.



structures of a different typeonstruct. A feature structure of this type is a function mapping the
featureMOTHER (MTR) to a sign and the featumAUGHTERS (DTRS) to a list of signs® We may
represent such functions in the same format we used in (8@h@wn in (31):

construct

MTR  sign

DTRS ( sign, ...,sign, )

While feature structures of tymggnmodel conventional sound-meaning correspondencesy-diffe
ent types of feature structures model various kinds of listizientities that are relevant to the

system of grammar determining which signs are well-formed.
Sign well-formedness iBBCGis given by the following principle:

(31)

(32)  Sign Principle:

Every sign must be lexically or constructionally licensetiere:

a sign is lexically licensed only if it satisfies some entryhe lexicon, and
a sign is constructionally licensed only if it is the moth&ésome construct.

The constructions of the grammar interact with the lexiommtpose constraints on sign well-
formedness. Thus because of the specifics of the Englistoexnd its constructional inventory,
the signs in (33) are licensed by English grammar and tho&nare not:

[PHON [kIm#snizd
[PHON  [KIm] FORM  ( Kim, sneezed
FORM  ( Kim) verb
(33) a |swn [CAT nouﬂ SYN CAT [INV  —
VAL () AUX —
SEM Kim VAL ()
|CNTXT | SEM PAST(sneeze)(Kim)
CNTXT
[pHON  [snizdim] ]
[PHON  [KIm] FORM ( sneezed, Kin)
FORM  ( Kim) verb
(34) a. *sSYN {CAT prep ] b. *|[sYN CAT |INV
VAL (NP) AUX —
SEM Kim VAL ()
| CNTXT SEM PAST(sneeze)(Kim
CNTXT

18A list of elements can also be treated as a function whose ioisithe set{ FIRST, REST}, where the value of
rest is another (possibly empty) list.



The sentences defined by aBcG are those well-formed signs whose category includes the
specifications appropriate for a finite, root, verbal progec!® An sBcG thus defines a set of
derivations each of which can be represented as a tree, nkacthé derivations of a Context-
Free Grammar. However, the labels on the nodes of thesedreewt monadic category names
(NP, S, V, etc.), but rather feature structures of tgmg, much as they are in other frameworks,
e.g. GPSG or Categorial Grammar. And like CFG russ; G constructions are static constraints
that can be directly utilized by either the human parser ®isé@ntence production counterpart.
This “process neutrality,” not a property of transformagbgrammars, is arguably an important
design property for grammars to have, if our goal is a strargion of the competence hypothesis,
which considers the role devices of competence grammariplayrecisely formulated model of
language processing (See Kaplan & Bresnan 1982, Sag & Waspiess).

As already noted, natural language generalizations tiipicenifest themselves along varying
analytic grains. This fact is modeled precisely in a typdaeys where idiosyncratic constraints
can be imposed by an individual construction itself, whibastraints of full generality or of in-
termediate grain can be stated in terms of appropriate sugirate types, e.gonstructor any of
the subtypes ofonstructthat the grammar recognizes. Some of the types relevanetirhlish
clauses considered here are sketched in{85):

(35) cxt (construct)
phrasal-cxt lexical-cxt
nonheaded-cxt headed-cxt

aux-initial-cxt ~ subj-hd-cxt filler-hd-cxt  head-comp-cxt ...

Each subtype otonstructin (35) is used to define the domain of some grammatical ptpper
or constraint. That is, each of these subtypes is the argatefl some construction. (Recall that
a construction is an implicational (conditional) consttalefining the properties of a given type.)
Phrasal constructs (as opposed to lexical constructs)dephrases; that is, tiverr value of any
feature structures of tygehrasal-cxt(phr-cx) must be of typghrase The typeheaded-construct
(hd-cxd distinguishes headed constructs from other phrasal manst This is done in terms of
the featureHD-DTR, whose value (a sign) is identified with a particular memideghe bTRs list.

9Fragments and various other apparent exceptions to thisctesization of the sentences defined by a grammar
are analyzed as finite clauses &%-00, a position for which there is interesting independent enak, as shown by
Arnold & Borsley (2008).

20Type abbreviations are listed in Appendix 1.



The different subtypes of headed-construct provide a mpiess traditional taxonomy of local
dependency relations between the head-daughter andt@gs)s

An important constraint associated with headed constrsith® Head Feature Principle (HFP),
which requires the mother’s syntactic category to matchahds head daughter. This constraint,
which is the “X” of “X Theory”, is stated succinctly in (36}:

(36) Head Feature Principle:

cxt
hd-cxt = |[MTR [SYN [cAaT X ]]
HD-DTR [SYN [cAT X ]]

The HFP is a general constraint with far-reaching consecpgefor the headed structures of a
language. Other constraints, such as the one in (37), ggbeidefining properties of a particular
class of constructs:

(37)  Aux-Initial Construction:

[hd-cxt
MTR [SYN [vaL ()]]
DTRS ( Xy X1y -0 X))
ai-cxt = word
HD-DTR X : \ [CAT [INV  +]
VAL (X1, %)

In aux-initial clauses, which come in many varieties in Eslglthe head daughter must be an “in-
vertible” word, i.e. a finite, auxiliary verb whose lexicaltey is compatible with (can be resolved
to) [INV +]. The sisters of the head daughter are identified with theefas of itsvALENCE (VAL )
list. Since the mother'saL listis empty (i.e. the mother of an aux-initial clause musfinaL ()],
the constructed clause can select no further valentst(issvalence-“saturated”).

The constraint in (37) predicts the common properties ofiaitial clauses. At an even finer
grain, we find particular varieties of aux-initial clausechk with its own distinctive meaning, as
illustrated in Figure 22

[FIGURE 2 ABOUT HERE]

These examples clearly instantiate distinct construstieach involving a language-particular
correlation of aux-initial form with a particular semanfimction, as well as other kinds of id-
iosyncrasy. Equally clearly, these clauses together itatesa family, in that they exhibit a “family
resemblance” that is captured by the constraint in (37).

2lvariables such a¥X, X;, andY range over feature structures in the constructions and othestraints that are
formulated hereX-variables and.-variables range over sets and lists of feature structuespectively. A colon indi-
cates that the immediately following constraint must bésatl by all values of the immediately preceding variable,
i.e. itintroduces a restriction on a variable.

22See Culicover 1971, Fillmore 1999, Newmeyer 1998: 46—48 Gsi00.



3.2 Clausal Constructs

Following Gs-00, | assume that phrasal constructs are also organized i teralausal types. That
is, there is a parallel classification of phrasal constrindts clauseandnon-clausewith clauses
being further subdivided intoore-clause(core-c) and various other types, e.glative-clause
(rel-cl). The subtypes of core clause includieclarative-clausédecl-c)), interrogative-cl(int-cl)
andexclamative-clausgexcl-c), as shown in (38):

(38) phr-cxt
//\
non-clause clause
. T
core-cl rel-cl
) T

int-cl decl-cl excl-cl

A given clause is thus simultaneously classified in the twoetisions of headedness [(35)]
and clausality [(38)]. This cross-classification allowsss-cutting generalizations to be expressed
via orthogonal constraints, as illustrated in Figure 3 foo kinds of aux-initial constructpolar-
interrogative-clausépol-int-cl) andaux-initial-exclamative-claus@i-excl-c)). The former must
simultaneously obey (37) and the constraints that défiteerogative-clausgthe latter must simul-
taneously obey (37) and the constraints that defxeamative-clauseA construct of the former
type is shown in Figure 4, using attribute-value matexni ) notation?® A similar treatment pro-
vides each other kind of aux-initial clause with its own saties and grammatical restrictions,
thus enabling the analysis sketched here to “scale up” towstdor the complete set of English
aux-initial constructg?

[FIGURE 3 ABOUT HERE]

[FIGURE 4 ABOUT HERE]

Next, we consider the Subject-Predicate Constructsmt)y which defines the most common
type of headed construct in English. Followiag-00, | assume that there are a number of sim-
ilar constructions, including the one that defines “Mad Magea’ sentences like (39a) and the
construction responsible for absolute clauses like tham(@9b)2°

23| assume that a question is a propositional abstract, inetibn from sets of entities to propositions. Here and
throughout, boxed numbers or letters (‘tags’ in the terragg of Shieber (1986)) are used to indicate pieces of a
feature structure that are equated by some grammaticairaoris However, the linguistic models assumed here are
simply functions, rather than the reentrant graphs thatismally assumed within HPSG. An introduction to the tools
employed here can be found in Seaigal. 2003.

24The positive specification for the featurdEPENDENTCLAUSE (IC) in Figure 4 ensures that the phrase licensed
by this construct cannot function as a subordinate claveept in those environments where “main clause phenom-
ena” are permitted. See section 5.1 below.

250n the latter, see Stump 1985; on the former, Akmajian 1984 ambrecht 1990, among others.



(39) a. WhatMe worry ?
b. (With) My friend in jail , I'm sunk.

According toGs-00, spc exists independently of these, licensing simple dechsatiauses like
(40a), “present subjunctive” clauses like (40b), and impee clauses like (40c):

(40) a. Sandy leaves me alone.
b. Iinsist thatSandy leave me alone

c. You/Everyone leave me alone!

The semantic differences here follow from the lexical défeces between indicative and subjunc-
tive lexical forms. Note thaspcrequres that the mother be specified\asdrm fin] and [INv —].
Given the HFP, this means that the VP head daughter will @ssolspecified, correctly ruling out
both non-finite clauses like (41a,b) and clauses contajming +] lexical heads like (41c), as well
as a host of other examples discussed more fultyst00 and in Sag to appeatr:

(41) a.*Kim to go home.
b.*Pat standing on my foot.

c.*l aren’t coming to the party

The Declarative Clause Construction requires that the emistisemantics baustinean(a
proposition or an outcome). Similarly, the typabj-hd-cxtimposes further constraints, i.e. that
the mother must be valence-saturated and the head dauglievatence-select the first (subject)
daughter. This means that we can simplify the formulatiorset by assuming thasubject-
predicate-clausésubj-pred-c} is a subtype of botlecl-clandsubj-hd-cxtas shown in (42)—(44):

(42)  Subject-Predicate Construction: (SPC)

['subj-hd-cxt & decl-cl

subj-pred-cl = |MTR

SEM FR,(01,09)

DTRS  ([SEMo ], [SEM 0y ])

(43)  Subject-Head Construction:

hd-cxt

MTR [sYN [vaL () ]]
DTRS (X, H:[vaL (X)])
HD-DTR H

subj-hd-cxt=



(44) Declarative Clause Construction:

core-cl
MTR [SEM austineai

DTRS Iist([\g:L }ﬂ)

A subject-predicate clause thus involves exactly two deergtbecause all subject-head con-
structs do: the first is the subject daughter; the secondeihéad daughter, which selects the
first daughter as its only valent. TiReL andwH constraints imposed by the Declarative Clause
Construction prevent an unbound interrogative, exclamatr relative element from appearing
within a declarative clause, as will become clear in the sgbent discussion. Although the type
of the mother’s semantics follows from the general constramn declarative clauses, tsecitself
specifies the particular mode of semantic combination, hathe functional realization (of the
relevant type) of its daughters’ meanirf§sMoreover, a subject-predicate clause is not a modifier,
i.e. it is specified asgeL nond. This follows from the more general fact that declaratileuses
are a kind of core clause and core clauses are not modifiers:

decl-cl =

(45) Core Clause Construction:

[clause

verbal

core-cl = SYN |CAT |SEL none

MTR . .
VEORM fin-or-inf

SEM message

In virtue of the SPC, taken together with our theory of featstructures, clauses, constraints, and
constraint inheritance, it follows that subject-predécelauses have the properties sketched in Fig-
ure 5, wherd?AST(snore)(Kim ) represents the proposition obtained by combining thecatdie
verb’s semantics with that of the subject RP.

[FIGURE 5 ABOUT HERE]

Finally, it should be noted that the Head Feature Principl@6), in identifying thecAT value
of the mother and the head daughter, ensures that the feggao#fications of the lexical head

26The functional realizatiofF R, of a set of meanings is obtained by applying a unary functor expressioitin
to some other member &f and then applying the resulting function to a distinct mendde:, and so forth, until all
remaining members df have become arguments and the resulting function is of dypkhis sometimes gives more
than one result and is sometimes undefined. See Klein & Sagfb®@8urther discussion.

2’Note that thevFORM constraint on this type is consistent with the more specifitstraint imposed by therc

28The constructs defined by @aBcG can be displayed either ivm notation or as a local tree, as illustrated in
Figure 5.



daughter are “percolated up” to the clause itself. Thisrmfation is fundamental — this is what al-
lows finite clauses to be identified as such under subcategimnn or inverted clauses to be required
by some superordinate construction. For example, the Negatverb Preposing Construction
(which licensesevet [have | seen such an ugly fi3land the Tag Question Construction (which
licenses We won't ga, [will we]?) both require that the second daughter be specifiedvas].

In SBCG, constructions cannot make reference to other constng:tidhis follows directly from
the fact that (1) constructions license constructs (whrehl@cal, i.e. mother-daughter structures)
and (2) constructs are configurations of signs, not conistfe&°

4  The Uniformity of FG Constructions

4.1 Generalizations

A vast body of research extending back to the 1950s has ettaflla number of important results
about the nature of filler-gap dependencies, i.e. depemebetween a gap (the absence of an
element — or the presence of an empty element wiatface”) and a superordinate syntactic
environment where the gap is “bound”. These generalizattam be stated in theory-independent
terms and are reasonably viewed as criteria by which praptbe®ries oFG dependencies should
be evaluated.

FGDs are unbounded.There is no longest grammatical sentence instantiatingsngizc-dependency.
Various factors interact to make longer sentences hardamitess, but these are outside the do-
main of competence grammar. Thus all of the following ingtdions of theWH-Relative Clause
Construction are grammatically well-formed:

(46) a. (the person) [who | saw ...]
b. (the person) [who you think | saw ...]

c. (the person) [who (I heard (they claim...)) you said ydnkh saw__.] ...

FGDs exhibit island effects.FG-dependencies manifest various island effects involvmgmex
structures that induce unacceptability, and possibly amgnaticality:

(47) a. (the person) [who you met [students [who saVy]...
b. (the person) [who you heard [rumors [that [students s&jy]...
c. (the person) [who you you wondered [whether [I say]...

d. (the person) [who you met [students and]...

29Again, this is analogous to a Context-Free Grammar, wher@l#tughter of one rule can make reference to the
category of the mother that is expanded by some other rulaitd the daughter’s substructure, but no CFG rule can
make reference to another CFG rule. For further discussemSag 20074, in press.

30The analysis sketched here presupposes the existence ofteenaf further constructions, which are included in
Appendix 2.



There is an ongoing debate as to whether or not some of thiestssfan be explained in terms of
processing factors, rather than grammitdout it is generally accepted that there are some syntactic
environments where grammar must prevent gaps from apgearin

Lexical and Constructional Binding. The superordinate environment where gap-binding takes
place may be lexical or constructional. That is, there axiedt items liketough easy hard, and
readywhich (in one of their valence patterns) must bind a gap witheir infinitival complement:

(48) a. Kim iseasy|(for us) to talk to__].

b. [Getting herself arrested on purpose] is hard [(for usirtagine Betsy being willing to
consider_]. (Postal & Ross 1971)

Some lexical binders in fact appear in a position suborditatthe environment where binding
must occur (see, e.g. Chae 1992). These “subbinding” triggeoperly contained within phrases
that are in construction with the gap-containing clausauietoo, enough and comparatives:

(49) a. Wiltis [[tootall] [(for her) to dance with_]].
b. Bill is [[short enough [(for her) to dance with_]].

c. Wiltis [[three feettaller] [than Bill is __]].

One-to-many filler-gap relation. Although a gap is most commonly associated with a single fille
(or lexical binder), there are two classes of environmergnelmultiple gaps are associated with
a single binder. In coordinate structures, a gap must appezach conjunct, exhibiting Ross’s
(1967) “across-the-board” effeét:

(50) a. Who did you say [Sandy liked and Lee hated ]?
b.*Who did you say [Sandy liked and Lee went to the store]?
c.*Who did you say [Sandy went to the store and Lee like[?
Additionally, so called “parasitic” gapp§) exhibit an optional one-to-many filler-gap relation:
(51)a. Which CDs did Sandy [file [before listening tqg]]?
b. ??Which CDs did Sandy [file the sonatas [before listerong }]?

(52)a. Which of the books did you think [[Sandy’s reviewpaf] [was sufficient to eliminate_
from the reading list of our intro course]]?

31See Hofmeister & Sag to appear for arguments that procefesitmy's play a larger role than previosuly appreci-
ated.
321 am assuming that apparent counterexamples to this pagteyrrthose in (i), instantiate noncoordinate structures:

(i) How many students can we expect our students to teaemd still lead a normal life? (Goldsmith 1985)

For discussion, see Postal 1998, Kehler 2002, and the nefeseited there.



b. Which of the books did you think [[Sandy’s review of the ggrjwas sufficient to elimi-
nate__ from the reading list of our intro course]]?

c. ??Which of the books did you think [[Sandy’s review of [was sufficiently incompetent
to disqualify him from our committee]]?

It is widely assumed (following Cinque 1990 and Postal 1998} the parasitic gaps in these
examples are pronominal in nature, and hence merely cogadeith the fillers in examples (51)—
(52), or bound by an “empty operator”. However, the pron@ahstatus of the parasitic gaps in
these examples has been called into question by the detaitepie of Levine & Hukari (2006)
(cf. also Levineet al. 2001). As Levine and Hukari show at length, the analysis l&frfiland gaps
must be unified: the multiple gaps in examples like (51a) &2d) are bound by a single filler,
just as a quantifier in predicate logic can bind multiple eoences of a variabl&.

Multiple FGDs. It is sometimes possible for ormes-dependency to penetrate another, resulting
in a phrase that contains multiple gaps, each with a dishimeter. The phenomenon has perhaps
been most discussed in terms of Scandinavian languageEiigeahl & Ejerhed 1982), however
similar examples in English have been observed and disdtiss®me extent in the literature (e.g.
by Fodor (1992)):

(53) a. [Violins this well crafted] [that sonata]is easy to play , on__ ;.

b. [Dignitaries that important]I’'m never sure [what]to talk about  ; with __,.

Fundamental questions about multiple depencies, e.g. whether the “nesting” constraint they
obey is a matter of grammar or processing, remain unresolved

Partial FG Identity. An overt filler is sometimes required not to exhibit all theperties that
it would have in the position of the gap. In addition to cassnmatches found in “weakfG-
dependencies (Pollard & Sag 1994), there are also instariagegory mismatch, e.g. English
topicalized clauses, which are associated with an NP-tapg'\@/ebelhuth 1992):

(54) I (nom am easy to please (aco.

330nce this conclusion is reached, a plausible approach toges like (51b) and (52c) is that they are grammatical
(i.e. licensed by a competence grammar), but unacceptlgleless acceptable on grounds of processing difficulty.
This rejection of grammatical “parasitism” is further sgpied by the acceptability of examples like the following,
where orthogonal factors contributing to processing difficare controlled (Some of these examples are from Besatric

Santorini’s archive, available attp://www.ling.upenn.edu/ ~beatrice/examples/ ):
(i) The magazine | spend most of my ddgysading __]. [advertisement foThe Economistattributed to Bill
Gates.]

(i) Reynolds completed Sayers’ translation of The Divinentedy, which Sayers diefibefore finishing _ ].
[www.touchstonemag.com/archives/article.php?id=13-04 -028-f ]

(i) a letter of which [[every line __] was an insult]... (Jane Austen)

(iv) These are the Iranian dignitaries thairy talking to _ ] would have been considered inappropriate].



(55) a. That Kim is ready, you can rely on.

b.*You can rely on that Kim is ready.

FGDs involve connected local dependencieh.is now generally accepted that the unbounded de-
pendency between a binder and its gap(s) should be factui@d cascade of local dependencies.
This is because in many of the world’s languages the preseinreeG-dependency has a critical
effect on lexical and constructional choice. These wetitdnented effects include the following:

(56) a. Irish complementizer selection (McCloskey 197%9Q)9
b. French “stylistic” inversion (Kayne & Pollock 1978).
c. Spanish “stylistic” inversion (Torrego 1984)
d. Kikuyu downstep suppression (Clements 1984, Zaenen)1983
e. Chamorro verb agreement (Chung 1982, 1495)
f. Yiddish inversion (Diesing 1990)
g. Icelandic expletives (Zaenen 1983)
h. Adyghe Wwh-agreement’ (Polinsky 2007)

In Irish, for example, at least in the simplest pattern disewa by McCloskey, one complementizer
(goN) appears in nomG environments while anotheal() appears in the clause containing the gap
and in all higher clauses of thres dependency patf?.

These various phenomena strongly suggest that informabont the globakG dependency
must be grammatically encoded at intermediate levels aloagc dependency path. In all such
cases, the lowest clause in the dependency path pattertiseaimiermediate clauses exhibit anal-
ogous patterns. Analyses in terms of successive cyclic meneand feature specification inheri-
tance have both been proposed.

4.2 Analysis

Following Gazdar (1981), the analysismt-dependencies naturally breaks down into three prob-
lems: (1) the binding environment, (2) the dependency path, and (3) the realization of the gap.
Following a long tradition, beginning with Gazdar’s sentim@rk and including Pollard & Sag
1994,6s-00, Culicover & Jackendoff 2005, and Levine & Hukari 2006, tlmegence of a gap (an
“extraction” site) is encoded in terms of a feature spedificasuch as ¢Ar (NP)].3® By con-
trast, a gapless expression (more precisely, an expreaiohwhose gaps are “already bound”)
is specified asgAP ( )].

34But see Donohue 2003 and the references cited there foiigatessessment of Chung’s analysis.

35The FG dependency path can be thought of in terms of the connecietihes of a syntactic tree stretching from
the filler (or other binder) at the top down to the positiontaf gap.

38n the literature, this feature has often been calledAsH’, a reference to Gazdar's original notation for the
category of gap-containing expressions.



Here | follow Gs-00, whose traceless analysis allows a lexical head to app&laoutia valent
(subject, object, or other complement) just in case B list contains an element corresponding to
that valent. ThesAP lists of a word’s syntactic arguments are “amalgamateddtmfthat word’s
GAP list, as shown in (57):

'FORM ( likes) [FOrRM  (likes)
CAT verb CAT verb
SYN | L NP; NP, SYN | | NP;
(57) a [GaP ()]'|eAP ()] AP ()]
GAP () GAP  (NPj)
SEM  like(i,j) SEM  like(i,j)

A principle of grammat’ requires that in general a head daughters list be the same as
its mother'sGap list. Thus, general grammatical principles, all formuthtes local constraints,
guarantee thatAP specifications are inherited precisely as indicated in thecgire shown in
Figure 6. Note that the non-emptyaP-specifications are distributed throughout the path,
making global information about theG dependency locally accessible. Thus a lexical head (a
verb or conmplementizer, for example) lexically specifisdap ( )] would be barred from ac
path. Likewise a construction requiring its mother to be# (X)] would be allowed to appear
only within anFG path.

[FIGURE 6 ABOUT HERE]

As already noted, gap-binding environments may be lexicalomstructional. Lexical gap-
binding is discussed in section 6 below. In constructioragi-ginding, a filler daughter cooccurs
with a head daughter that must contain a gap. As already neteglishFG-constructions include
topicalization, comparative constructions, comparatmeelative constructionsyh-relatives wh-
interrogativesyh-exclamatives, and various kinds of clefts and preposimg®hviously related
to any overtwh-expressiort® We will return to these constructions below.

The common properties of the varioas constructions that we have examined are in part
expressed in terms of the common construct ffper-head-constructfill-hd-cxt). Constructs of
this type are subject to the following constraint:

37Gs propose to generalize the HFP for this purpose.
38In addition, certain constructions, such as bare relatimeses, require gap-binding in the absence of an overt
filler.



'hd-cxt
VTR [SYN [VAL L, ]]

GAP L,
DTRS <{SYN X , H>

STORE X
58 fill-hd-cxt - -
(58) I o= phrase

CAT verbal
SYN

VAL L,
cap (TN X ® L
STORE % 2

HD-DTR H:

Filler-head constructs thus require exactly two daughtefdler and a head daughter. (58) links the
syntactic information and theToRE value of the filler (see sec. 5.3) to those of the first element
of the head daughter’s GAP list, which will in turn be idemifiwith the gap appearing within
the head daughter, as just described. Any remaining elenmenthe head daughtersap list
(members of the list 4) must become part of theAp list of the mother, thus allowing unbound
gaps to be “passed up” to a higher binder in the case of medtpp sentences.

The syntactic category of the head daughter is unrestrint€a8). Nonetheless, because En-
glish filler-gap constructs are also core clauses, they tiegeneral constraints on structures of
that type. The Core Clause Construction we saw in (45) thpBespto all such constructs, requir-
ing the category of their mother to berbal which (following Sag 1997) can resolve to either of its
two subtypesrerbandcomp Accordingly, the head daughter of& construction (barring some
further constraint imposed by a more specific constructiongt always be a verbal projection (S
or VP) or a CP.

An analysis of this kind has numerous advantages over thement-based alternatives sug-
gested in the transformational literature. First, the famrk within which the analysis is em-
bedded is stated in terms of purely static, localized cairgs. This yields competence grammars
which can be embedded within realistic models of languagegssing. Because they are static,
they are not biased toward one kind of process or anotherg@ngprehension vs. production), and
hence can function as one of the modules directly consulgecbgnitive mechanisms that per-
form incremental comprehension and incremental prodoctigoth the human sentence produc-
tion mechanism and the comprehension mechanism clearuttanultiple knowledge sources,
blending “top-down” and “bottom-up” processing strategigith the integration of contextual,
semantic, and nonlinguistic information. That is, we kntatthuman sentence processing is in-
cremental, highly flexible and massively integrative. FRarttier discussion of these issues, and
their consequences for the design of grammar, see Sag & Wasoess. The locality o§BCG
constructions thus serves to structure and delimit the graiical information available, assuming
that constructions are directly accessed in real-timeesert processing.

Second, an analysis that is based on constraints relagnglér to the gap, rather than move-
ment of an element from one syntactic position to anothewiges the basis for a solution to the



dilemma (first raised by Gazdat al. 1982) that transformational theory fails to provide a umio
account of single-gap and multi-gap extraction. Moreottezse difficulties are not avoided by
accounts based on “three-dimensional” phrase mafRévavement accounts are thus fundamen-
tally challenged by the fact that when multiple elements ey@nly one filler is realized. That is,
there is no unified definition of “movement” that predictsttva will find a single filler both when

a single element is moved from a gap position and (in the casgondinate (or so-called parasitic
gap) structures) and when multiple fillers are moved fromtiplel gap positions. The foundations
of the transformational analysis B dependencies are fundamentally flawed.

By contrast, in constraint-based analyses like thoseahlaiin Categorial Grammar (Steedman
1996, Steedman 200Q)FG (Kaplan & Zaenen 19891 pPsG or SBCG (Chaves & Sag 2009), the
across-the-board effect follows from the interaction @ tineory of coordination and the theory of
FG dependencies. For example, assuming (1)rbatependencies are encoded via nonengaty
lists and (2) that coordination involves a schematizationp§sing identity) over feature structures
that include specifications f@ap, it follows that each conjunct in a well-formed coordinatieis-
ture has the same value for the featarer. When this value is a nonempty list, there will be a
corresponding gap in each conjunct, as in familiar examieg59) (Ross 1967):

(59) Bagels, I think [[Kim likes ] and [Sandy hates ]].

A third advantage of the particular constraint-based aislyeveloped here is that information
about therG dependency is locally encoded along the extraction paghasn in Figure 6. As has
often been pointed out (Zaenen 1983, Hukari & Levine 199%Baet al. 2001, Levine & Hukari
2006), constraint-based accounts of extraction provideaggbtforward treatment of phenomena
sensitive to extraction paths and do so without the intrtdonof otherwise unmotivated entities
like intermediate traces.

A fourth benefit of the constraint-based analysigefconstructions is that the relevant con-
straints need not specify total identity between filler ang.gAs emphasized by Bresnan (2001),
this provides the basis for an account of category discir@parof the sort noted in (55) above.
Movement-based accounts, by contrast, leave us wondehggwovement of a CP leaves an NP
trace®®

Finally, the constraint-based analysisr® constructions presented here makes no appeal to
phonetically unrealized elements in the position of the Jdqugh the existence ofh+traces con-
tinues to be taken for granted in textbook after textbookrandformational grammar (including
GB andMP, e.g. Radford 2004: 191-192 and Carnie 2007: 324), the &awains that there is no
independent motivation for the existencevdttraces, not fromWwannacontraction” (see Postal
& Pullum 1982, Sag & Fodor 1994 and Pullum 1997), not from Bamxi contraction (see Pullum
& Zwicky 1997) not from “floated” quantifiers (see Sag & Fod&94, Sag 2000), and not from

3%For a discussion of the three-dimensional proposals pth fyy Goodall (1987) and Moltmann (1992), see Mil-
ward 1994, Sag 2000, and the references cited there.

40This also raises the larger, unresolved problem of infoionat discrepancies in movement theories. A-Movement
treats locally a-bound traces as4NA], though their a-binders are typically-pNA]. Similarly, if wh-traces are to be
treated asr-expression’s(Chomsky 1981), then they must again have propertiesistrom those of their binders,
which are free to vary in referential type. It has never bdwws, to my knowledge, how movement-based analyses
can be reconciled with discrepancies of this kind, since enmnt preserves (i.e. induces filler-gap identity for) all
other properties, e.g. lexicality, bar-level, and catggor



weak crossover phenomena (see Dalryngtlal. 2001). In addition, from a traceless account of
FG constructions it also follows (since only signs can be cowigd), that examples like (60) are
ill-formed:

(60) a.*Who did you compare and__?

b.*Who did you compare_and a picture of ?

These examples comply with Ross’s across-the-board ctioweibut their deviance remains un-
explained in the transformational literatufe.

5 The FG Construction Family

Constructional gap-binding comes about via constructibasdefine the various subtypesfidf
hd-cxt We will now examine these constructions in turn.

5.1 Topicalized Clauses

The simplest filler-head construction is the TopicalizeduSk Construction formulated in (61):

(61) Topicalized Clause Construction:

[fill-hd-cxt & decl-cl

SYN [cAT [iIc +]]
MTR SEM  AX[Y](2)
GAP ()

DTRS ([sEM Z] ,H)

INV —
CAT )
SYN [VFORM fm]

HD-DTR H: VAL ()

top-cl =

SEM Y
|GAP ([SEM X 1)

The specificationIE +] ensures that all clauses licensed by this constructioriralependent
clauses. This correctly permits topicalized clauses totfan as root clauses and also allows them
to appear in embedded environments where main clause plesagithose specified ag[+]) are
licensed:

41See Sag (2000) for a discussion of the inadequacy of pregitalyses of data like (60), in particular the proposals
made by Goodall (1987).



(62) a. They argued convincingly that [problems of this sag would never be able to solve

]

b. Nothing made things clearer than the fact that [the pefspha her district, no one had
issued an invitation to_].

The construction in (61) further requires that the head Hergoe an S (a valence-saturated
phrase of categoryerh rather tharcomplementiz@r Similarly, the [NV —] restriction excludes
head daughters that are auxiliary-initial (see footnotg }owever, certain properties of topi-
calized clauses need not be stipulated in (61). For exartipefact that the head daughter must
contain exactly one gap follows from the interaction of tlsa ( )] constraint in (61) and the
constraint orGAP values in the filler-head construction (58). The second dirgn (61) must be
the head daughter (as required by the Head-Filler Congin)¢in addition, the semantics of the
clause must baustinean(as guaranteed by the Declarative Clause Constructionppidlized
clause thus simultaneously satisfies many constructi@amaitcaints, some very specific, some very
general, and some of intermediate grain.

Figure 7 illustrates a topicalized clause construct whessdhdaughter is the mother of the
incomplete derivation tree in Figure 6 above. Note that tivéable used to construct theabstract
in the mother’'s semantics is tlseM value of the gap (the single element of the head daughter’s
GAP list). This \-abstract takes the filler daughter’s semantics as its azgunas indicated in
Figure 7, thus providing a simple propositional semanticsdpicalized clause®. Finally, both
daughters in a topicalized clause must bei[{ }] and [REL { }], because this is required by the
Declarative Clause Construction and all topicalized @awse declarative clauses. This constraint,
taken together with a theory of pied piping (e.g. thagsfo0 or Van Eynde’s (2004)), ensures that
the filler daughter contains no interrogative, exclamatreelativewh-word.

[FIGURE 7 ABOUT HERE]

In the absence of further constraints, the filler daughtartwpicalized construct may be of any
syntactic category:

(63) a. Bagels, I like_. (NP)
b. Onto the table, they managed to throw seven book$PP)
c. Happy, I'm not_ . (AP)
d. Carefully, she rotated the timing device. (AdvP)

e. Go to the store, he wouldn't. (VP)

42This is true if we make the standard assumptions about ggas@ of expressions underconversion §-
reduction). No doubt the construction in (61) should impssme kind of “topic-comment” condition (making the
filler daughter’s semantics the topic) in the mother’s seimanHowever, in the absence of a generally accepted theory
of “information structure”, | will not speculate about thetdils of such a treatment. See Prince 1998 for some relevant
discussion. Since signs also specify contextual inforomatihey provide a natural home for the kind of contextual
constraints that are associated with particular constnstaccording to Prince, Lambrecht (1994) and many other
researchers.



In all likelihood, there are further syntactic restrictsoon topicalized fillers, and some of the ex-
amples in (63) may instantiate constructions distinct fipicalization. But the present approach
can be modified in minor ways to accommodate the full rangeofwh fronting constructions in
English.

Note further that (61) requires the head daughter to be fioaeectly ruling out examples like
(64):

(64) *Bagels, ((for) Kim) to like.

But like thespg the head daughter in a topicalized construct may be sutiyenc

(65) a. We suggest that [[proposals of this kind], shetaké advantage of .]
b. [Proposals of this kind], nobodye taken in by !

This is an interesting difference between topicalized s#guand the other kinds of filler-head
constructions considered below. For more on the semaettnrent of subjunctives as outcomes
(the same semantic type as imperatives),c&e0, Ch. 2.

Note that the head daughter of a topicalized clause mustAe [ )]. This means that VPs
cannot head a topicalized clause, ruling out a “spuriousdisd analysis for a subject-head clause
like (66):

(66) Proposals of this kind bother me.

In addition, the AP ( )] requirement on (the mother of) a topicalized clause matiaseéxtraction
island#3

(67) *[How many of the visitors]did he say that [[bagels]he would give , to__,]?

And finally, because the filler daughter is also specifiedzas°[ ( )], no further FG dependency
can penetrate the filler daughter, correctly ruling out exiaslike (68):

(68) *[How many of the visitors]did he say that [[pictures of ,],, he would give_; to the
newspapaper]?

Absolute extraction islands can thus be treated in termssahale constraint requiring that a
certain construction (or one of its daughters) be# ( )]. By contrast, “weak” islands — those out
of which some, but not all extractions are grammatically@ded — can be accommodated by plac-
ing restrictions on th&AP value within a given type of construct. The restricti@np list(NP)],
for example, ensures that a given phrasei® value either be the empty list, or else a list all of
whose members are of category NP. If this constraint is dexuin a given construction, then the
only FG-dependencies that can permeate the constructs it defingtsimaalve an NP gap. This
method of analysis provides a natural way of accommodakiadact that island constraints (as-
suming they are part of grammar) are more constructiondfspeéican standardly assumed (see
Postal 1998, 2001).

43Here | am making the cautious assumption that sentencegdiKecannot adequately be explained in terms
of processing factors alone. If this caution turns out to heéuly pessimistic (the processing-based account would of
course be preferable, since it is grounded in independebdgrvable, extra-grammatical factors), then the Tojzied!
Clause Construction can be simplified by removing theH ( )] requirement.




5.2 WhExclamatives

As noted earliercs-00 introduce the semantic tygact (as distinct frompropositior) as the con-
tent of an exclamative clause. Th&s argue, provides an account of the possibility of exclaneativ
complements of factive verbs and the impossibility of usmglamatives assertorically. In addi-
tion, the fact-based analysis of exclamatives providesaityais of a number of further semantic
observations involving entailment and argument validityglialogues with copular sentences, for
example the following:

(69) a. Merle is struck by how incredibly well Bo did in the efiens.

b. Hence, Merle is struck by the fact that Bo did very well ia tlections.

(70) a. Bo told us a fact, which was that Micky did very badlytba exam.

b. Hence, Bo told us just how badly Micky did on the exam.

Exclamativevh-words are lexically specified with a nonempty value for that@irewH. In fact
the distinctive exclamativerH-value, shown in (71) contains the exclamative quantifidriciv |
will simply abbreviate aswhat!,,”: 44

[FOrRM  ( whata) ]
SYN |CAT det
SELECT CNP[SEM R
71) [ ]
SEM ¥
WH {what!,.(R)}
REL {}

The truth conditions fowhat! quantification are to be defined in terms of a contextuallyade
property of “unusualness”. This is meant to capture theitiotuof Gs-00's “there is an unusual
2" quantification as well as the ideas of Michaelis and Lambt¢t996), who appeal to a notion
of “higher on a scale than expected”. TWei specification shown in (71) is passed up to the filler
daughter of avh-exclamative construction, where it is “retrieved” andegptated into the clausal
exclamative semantics, as shown in (72):

““Here | follow Van Eynde (1998), who builds directly on All@griza 1998, in replacing the featunesd andsPEC
of Pollard & Sag 1994 by the single featl8eLECT(SEL), which allows the featurePRto be eliminated, as well. The
values ofSEL indicate properties of the phrasal head that are selecteddgdyen modifier or specifier. See also Van
Eynde 2006, 2007 and Allegranza 2007. CNP abbreviates a ocomun phrase, which may consist of a common
noun and appropriate modifiers.

45 have not attempted to accommodate the full range of dataissed by Michaelis and Lambrecht. Notice that
this analysis is sufficiently modular that if one chose tdaep the semantics sketched here with some other, say, that
of Zanuttini & Portner (2003), the revision would be quiteagghtforward.



(72)  WhExclamative Clause Construction:

[fill-hd-cxt & excl-cl
MTR [SEM fact(Q()\X[Y](Z)))}

INV —
wh-excl-cl= car nonvrbll |syn |S [VFORM fin]
DTRS <SEM Z , VAL () >
wH  {Q} SEM Y
GAP ([SEMX])

This construction interacts with the constraints on fihead clauses introduced in (58) above to
license constructs like the one shown in Figure 8.

[FIGURE 8 ABOUT HERE]

ThewH specification in Figure 8 is inherited in accordance withegahconstraints similar to
those governing AP-specifications® As a result, the filler daughter in (72) includes a non-empty
specification fowH precisely because it contains an exclamateexpression, which is the only
way such a specification could ari§eThe reduced semantics for the clause illustrated in Figure 8
can be loosely paraphrased as “The play that | saw was realisual!”.

The constraints in (72) allow for exclamatives to appeamdgpendent and non-independent
clauses (thec value is unconstrained), but the head daughter must alweapsth uninverted and
finite. The following observations are thus correctly potel:

(73) a. It's amazing [what a nice person Sandy i&is Sandy__].
b. What a nice person Sandy is/*is Sandy__!
c.*It's amazing [what a nice person (for) Sandy to_bé.

In addition, the yAL ( )] condition on the head daughter in (72) predicts that sulgedamative
clauses, like subject topicalizations, are impossiblarfany speaker&

(74) a. %lt's amazing [what a nice person just walked in].

b. %What a nice person is talking to Sandy.

48In particular, these specifications are also threaded tfirdbe heads of complexh-phrases, predicting the
possibility of a language where the head of such a phrasesgvith thewh-element within that phrase. Polinsky
(2007) discusses what appears to be a case of exactly this.

4"The variableQ ranges over generalized quantifiers, rather than parasnete¢he sort used in the analysis of
whrinterrogatives described in the next section.

48A minimally different formulation of (72), one lacking the4L ()] specification, would license these examples
as well.



Because a fact is constructed from a proposition (see G%003), the only phrases that
can serve as the head daughter eftaexclamative clause are those whasav value is of type
proposition This provides a principled semantic explanation for thaalece of examples like the
following, where the head daughter’s semantics fails tisfsethis condition:

(75) a.*What a nice person [be sure to visif!
b.*It's amazing what a nice person [they be considering
c.*What a nice person [will you visit_]!/?

d.*What a nice person [am | fond of ]!

And the [cAaP ()] condition correctly guarantees (in the absence of a psicgdased explana-
tion) thatwh-exclamatives, like topicalized clauses, are islands twppses of FG constructions:

(76) *This is [the personjthat it's amazing [[what a nice presenthey gave ;to_ ,.]

Similarly, the filler daughter in avh-exclamative construct must begL { }] due to a general
constraint on exclamative clauses. Hence no relative wancappear within the filler:

(77)*It's amazing [what a nice picture @hom] she painted.

Finally, it appears that the filler daughter innd-exclamative construct may be an NP, AP,
AdvP, or (gradable) PP, but not a VP:

(78) a. What an interesting person Kim wrote about
b. How happy Kimis !
c. How quickly they forget !
d. How under the weather she appears to e
e.*Go to what a fine store he would!

f.*Go to the store how often he would !

The restriction €AT nonvrbll imposed on the filler daughter in (72) is the first approximato an
analysis of the data in (78).

5.3 WhInterrogatives

Interrogativewh-words, like exclamativevh-words, bear non-empty specifications for the feature
WH.*® Unlike exclamativevh-words, thewH-value of an interrogativash-word can be the empty
sef® or it can be a singleton set containing a parameter (ratlaer atquantifier):

49gs allow thewH-value of an interrogativash-expression to be either empty or as shown in (79). They tse th
distinction to considerable advantage:va{{ }] wh-word must be in situ, while a§H {param}] wh-word must be
part of the filler daughter in @h-interrogative construct. This follows from their theorfypied piping, taken together
with independently motivated requirements of the varioag-ginding constructions. The differingH values also
play a critical role inGSs comprehensive account of in situ interrogatives (incigdreprise uses), multiple/h-
interrogatives, and so-called “aggressively non-D-litikexpressionstbe hell in the world etc.).

50This difference is part o6S's explanation for why interrogatives, but not exclamagivean appear in situ.




FORM {(who

(who)
[ [noun 4]
SYN CAT
(79) SELECT nhon
SEM  z*
wH  {([z, person(z)] )}
REL {}

The interrogativevh-word illustrated here also differs from the exclamatieword in (71) above
in that it is a pronoun, rather than a determiner. But theressef the analysis is the same: the
wH-value of thewh-word is inherited (again, thinking “bottom-up”), subjeotdiverse constraints
on pied-piping, up to the filler daughter ofadrinterrogative clause.

GS-00 (Ch. 6) draw a distinction between subject and nonsubyenterrogatives. Instances
of the former type occur in both matrix and embedded enviremisy as shown in (80):

(80) a. What fell?

b. I wonder [what fell].

The SubjectWhInterrogative Construction (see Appendix 2) thus invelvery local extraction

— thewh-expression is both the filler and the highest subject. Thergial semantic difficulties

of quantifying into questions are avoideddis-00 by treating questions as propositional abstracts
(functions from sets to propositiond)/h-questions are individuated in terms of a non-empty set of
“parameters” and an open proposition. Accordingly,sBe value of both (80a) and the embedded
clause in (80b) is written as in (81), where the abstractedrpater set is singleton:

81) M fall(x)]

Let us first consider the geneMlhInterrogative Clause Construction, which licenses filler
head structures like those we have already seen, excepghthat value of the filler contains a
parameterx), rather than a quantifie€)). This parameter must be included in the set of parameters
abstracted over in the mother’'s semantics:

(82)  WhInterrogative Clause Construction:

[int-cl & fill-hd-cxt
MTR  [SEM A, .. . }AX[YI(2)]]

wh-int-cl = SYN [CAT nonvrbl
SEM Y
DTRS SEM Z ,
GAP ([SEM X1)
WH {7}

Here we will confine our discussion to nonsubjedtinterrogatives, as these provide the most
interesting comparison with othet constructions.

The NonsubjecWhInterrogative Clause Construction places the followingdition on the
constructs that it licenses:



(83)  NonsubjectWhInterrogative Clause Construction:

' wh-int-cl
MTR  [VvAL ()]

ns-wh-int-cl = INV W
CAT
DTRS <X,SYN ic W >
VAL ()

(83) interacts with our earlier constraints governing legbconstructs and filler-head constructs in
a now familiar way, licensing constructs like the one in FeQ.

[FIGURE 9 ABOUT HERE]

In fact, the constraint interaction is quite subtle herehasinterrogative Clause Construction
plays an important rolé*

(84) Interrogative Clause Construction:

SEM A 17
TR 1[proposition]
_ STORE Xy = Y
int-cl = :

DTRS list((REL { }])

HD-DTR [STORE Y, ]

According to (83), the variabl& in the filler daughter'svH value must be included in the set of
variables that is abstracted over to form the mother’s séiogrAnd because of (84), this variable
is also part of the head daughtessoRE value, but not the mother’s. That is (thinking in terms
of a “bottom-up” derivation)} and possibly some other parameters are retrieved from t he
daughter'ssTORE value and the remaining parameters are passed up to comshiimother’s
STORE value. This is a general property of interrogative claubesh here and ir6s-00. The
inheritance of stored parameters is depicted in Figure he.daughterskeL values are here also
required to be empty.

[FIGURE 10 ABOUT HERE]

Since other parameters may be retrieved from the head dagyditoRE value, we obtain a
proper account of the multiple readings of multiple-interrogative sentences like (85a), discussed
by C. L. Baker (1970), and by many others sifi¢e:

51«7 is a “contained” set difference operation whose resultidefined if the second set is not a subset of the first.

52pgain, note the modularity of the proposed analysis. Simee garameters associated with appropriske
expressions are available at each clausal level, it woulstiaéghtforward to provide an alternative semantics, say,
one based on sets of propositions in the fashion of Groejkefidstokhof 1997 or any of the alternatives found in
Aloni et al. 2006.



(85)  Who remembers where we bought what?

a. Who remembers the answer to the question ‘Where did we bayav
M.}z remembers A{r,, 7, }[we bought z at y]]

b. For which pairs, z, doesz remember where we bough?
M., 7, } [z remembers A\{m, }[we bought z at y]]

Let us now consider the interaction of the various constsaircluded within the Nonsubject
WhInterrogative Construction in (83). First, the head daagisem value must be a proposition,
as nothing else is semantically compatible (questions amggsitional abstracts). This provides a
semantic account of the impossibility wh-interrogatives formed from imperatives, exclamatives,
other interrogatives, and subjunctives:

(86) a.*Who [(everybody/you) visit ]!/?
b.*I wonder who [what a nice book you gave to __].
c.*l wonder when [whattoread _ ]?
d.*I wonder [what you be upset about].

Second, in constructs defined by (83), the mother and thedwaghter must include matching
specifications for the features andiNv. This ensures (for nonsubjeetrinterrogatives) that an
aux-initial head daughter is possible just in case the coaisis an independent clause:

(87) a. Who will you visit__?
b.*Who you will visit __ ?
c. They don’t know who you will visit_ .
d.*They don’t know who will you visit_ .

In English, this effect is restricted wwh-interrogatives; in other Germanic languages it applies
more broadly, defining the properties of independent ckiusgeneral. What is analyzed in trans-
formational frameworks in terms of head movement, and tegaction with a considerable number
of attendant theory-internal assumptions, is here theemprence of a simple identity constraint.

Third, the mother of a construct licensed by (83) need notMae [( )]; nor need it be finite
(though all core clauses are required to be finite or infialjiv However, when theaL list is
nonempty, it must contain a covert element — an instance at Wilmore (1986a) calléree null
instantiation(fni). Covert signs can only appear on a valence list, never asightler of any
construction. Afni element receives a free indefinite or contextually anchorestpretation, and
hence can be used to analyze so-call@d™ interpretations of unexpressed elements. Since these
elements are accusative in English, this constructionmsaugctions interrogatives like (80) above,
where the finite VP requires a nominative subject. Howeweinénitival head daughter like the
one in (88) is licensed:

(88) I wondered who [to visit_].



And since infinitiveto is a nonfinite verbal element specified a8{ —] and Ic —], such clauses

must be embedded.
Fourth, the range of filler constituentswirinterrogatives parallels that of topicalization. NP,

PP, AP, and AdvP fillers are possible, subject to constrgiongrning pied-piping#
(89) a. Who did you see ?

b. To whom did you send the letter?

c. How happy are they ?

d. How quickly do you think you can do that ?
VP fillers are correctly excluded by the4T nonvrbl condition in (83)°

(90) *Go to which store would they not ?

Finally, observe that the grammar sketched here does radtiteinterrogative clauses as ex-
traction islands. That is, the constraints formulated B) @low for extractions like the following:

(91)a. They are [the kind of relativethat | never know [[what sort of presentp give_ ;to__
il-
b. ?They are [the kind of relativefhat | never know [[what sort of present]should give
to_ ]
7 — 1

c.*?These are [the relativeshat | don’t know [[what presentsihey gave ;to ;).

Here, as elsewhere, the finite verb with specific time refedrings degraded acceptability in

(91c) > with cases like (91b) being intermediate. Graded data likeé can be better explained in

terms of processing complexity, rather than via grammbtigastraints, along the lines suggested
by Kluender (1992, 1998) and Hofmeister and Sag (to appéar).

53Note that since there are no declarative clauses like [Kigofobecause of the finiteness constraint included in
the SPC; see (42) above), there are no interrogative cldikeds:

(i)*I wonder [who [Sandy to visit_]].

54 have not taken a position on the analysis of examples likevfiich may involve bare QPs or a restricted kind
of NP, parallel taa lot (of money)

(i) How much does it cost ?

SSExamples like (90) are independently accounted for by thé piping theory 06s-00and hence may not bear on
the question of which constraints the Nonsubjatttinterrogative Construction should impose on its filler glater.

%6See Kluender (1992) and Gibson (1998, 2000) for discussion.

5"Note that here again, the role of processing in explainimgehcontrasts could be curtailed by adding further

constraints at some grain of construction, as appropriate.



5.4 WhRelatives

Relativewh-words are distinguished (following Pollard and Sag 1984¢rms of non-empty spec-
ifications for the featur@EL, as shown in (9258

[FORM  (who)
det
SYN [CAT [SELECT noneﬂ
(92)
SEM T*
WH {}
REL { [z, person(z)] } |

The parameter’s restriction represents a presuppositairvalues ofr must satisfy. The presence
of a wh-relative word like the one described in (92) triggers thieeitance of a nonemptyEL
specification up through the filler daughter of/k-relative clause, in the same way (modulo differ-
ences in pied-piping) thatH specifications are inherited imh-exclamative anavh-interrogative
clauses.

TheWhRelative Clause Construction interacts with the geneedéf’e Clause Construction,
as indicated in (93)—(94):

(93) WhRelative Clause Construction:
[fill-hd-cxt & rel-cl |
MTR  [SEM APAz[AG[XI(Y) A P(x)] |
wh-rel-cl = SYN
VAL O Teen x
DTRS SEM Y loap ([sEMp])
REL {[z,R]} Y
(94) Relative Clause Construction:
[clause |
INV  —
rel-cl = |[MTR SYN |CAT [IC  —
SEL CNP
IDTRs list(fwH { }]) |

8Interrogative and exclamativeh-words are thus a natural class that excludes relative (@mdlative) words. The

morphology of languages like Modern German supports thaissification.



According to (93)wh-relative clauses receive a standard modifying semantisstoucted by ab-
stracting over the indext] of the parameter in the filler daughter€L set. Whrelatives also
conform to the more general properties of relative clausewn in (94), and hence they must not
be independent clauses, must not be aux-initial, and muspéeified so as to modify a common
noun phrase (CNP). The daughters must in addition have atyempvalue.

Following Sag 1997, a distinction is drawn between fimiterelative clauses and their infiniti-
val counterparts. This distinction corresponds to two s ofwh-rel-cl. The FiniteWhRelative
Construction imposes the minimal further requirementstti@constructs it licenses be finite and
include a filler daughter, whose syntactic categormpasn (nomina) — an intermediate category
type that must resolve to eitheounor prep

(95) Finite WhRelative Clause Construction:

'wh-rel-cl
MTR  [SYN [CAT [VFORM fin]]]

CAT nom
DTRS SYN , X
VA

L ()
Thus only NP and PP fillers are allowed in constructs licerisethis construction, as noted in
(24) above.

The HFP ensures that the head daughter fofi-avh-rel-cl construct is also finite and the se-
mantic rule in (93), which specifies a conjunction of progoss (rather than outcomes) within
the body of the\-expression, ensures that the head daughter will be indécats well. Here too,
we obtain a natural semantic account of why many kinds ofgghcannot head a relative clause,
including the following, where the head daughter’s “clatygge/meaning-type” is as indicated:

fin-wh-rel-cl =

(96) a.*[the people] [wha@am | sick of __]... (*exclamative/fact)
b.*[the people] [whadid they visit __ ]... (*interrogative/question)

c.*the books [whicthe have read _ by tomorrow]... (*subjunctive/outcome)

Through interaction with the superordinate constructjosssketched, the Finité&/h-Relative
Clause Construction licenses constructs like the one sloWwigure 11. In addition, since naAL
value is specified for the head daughter in (95), nothingsraleéwh-relatives like (97), where the
italicized head daughter is a finite VP:

(97) the woman [[whose friendikes Kini]. . .
[FIGURE 11 ABOUT HERE]

Relative clauses combine with a nominal expression, a ColRyrin a larger CNP in ac-
cordance with a head-functor construction. This gives tesbead-functor constructs like the
one sketched in Figure 12, where the head daughs@tsvalue is identified with the nominal
head daughter, as indicated by the tHg This construction can apply recursively, giving rise to
“stacked” relative clauses of the sort shown in (98):



(98) a. [[My uncle who lives in Oregon] whose friend Kim liKes ..

b. [[Any person whose work Kim likes] who you failed to invite the party]. . ..
[FIGURE 12 ABOUT HERE]

As noted in section 2.1, finite and infinitivah-relatives have distinct properties. An infinitival
wh-relative requires that the filler daughter be a PP:

(99) a. people [with whom [to confer ]]... (PP)
b.*people [who(m) [to confer with_]]... (NP)
c.*the degree [how happy [to remain]]... (AP)
d.*the degree [how happily [to agree]]... (AdvP)
e.*the people [talk to whom [to dare to]]... (VP)

These contrasts suggest a separate construction for iwdlnith-relatives, which can be formu-
lated as in (100%?

(100) Infinitival WhRelative Clause Construction:

wh-rel-cl
inf-wh-rel-cl = |MTR [SYN [CAT [VFORM inf]]]
DTRS ([SYN [CAT preg], [SYN[VAL (fni)]])

(100) requires that the head daughter be specifiedsas {fni)], where the unexpressed subject of
this phrase is a kind of null argument, as discussed in seéti® above. The constructs licensed
by (100) will thus all be subjectless infinitival VPs (not Ss@Ps) with either an indefinite or
definite reference. This correctly predicts contrasts (l&la,b), while freely allowing examples
like (102):

(101) a. The person [[in whom] to place your trust] is our pest.
b.*The person [[in whom] for you to place your trust] is ouepident.

(102) Rather, there, it seems a more reasonable hypothasisreud chose another, more obvious
Jewish personage [[with whom to identify himself]], ... f8i, D.S. (1988).The Develop-
ment of the Hero: Sigmund Freud and the Reformation of thésbetvadition]

59 leave unsolved here the semantic problem of how to distgilgtmodal” infinitival uses like (i) from their
nonmodal counterparts like (ii):

(i) The personin whom to place your trustas fhe person who you should trust...]

(i) We believed him to be incompetent:[we believed that he was incompetent].



5.5 TheClauses

The grammar of the Comparative Correlative (also known@$Nfore-the-Merrier” or the “Com-
parative Conditional”) construction) has been discussealimnerous researchers over the last few
decade$? Here, | follow Borsley (2004) and Abeillé and Borsley (20@6viewing sentences like
(103a) in terms of a paratactic construction related toehiestantiated in (103b—€}:

(103) a. The more you read, the more you understand.
b. If you read, (then) you’ll understand.

c. Asyou read, (so) you'll understand.

These are related to an historically well attested Indosgean pattern, traditionally referred to
as the Relative-Correlative Construction. Borsley makesreasonable assumption that there is
a syntactic feature that identifies the component clausgsptirticipate in such parataxes. | will
follow him in this, positing a feature ORRELATIVE (CREL) whose values arthe, if, as then

SO, ... andnone This enables the analysis of comparative correlativesdoged in terms of the
construction in (10452

(104) Comparative Correlative Clause Construction:

[ SYN [CREL nong
MTR
SEM

comp-corr-cl =
p SRS <[st [CREL thq]’ H_[SYN [CREL thq]>

SEM ¢ ISEM

|[HD-DTR H |

| base my semantic treatment on that of Brasoveanu (200&) bwhds on previous semantic
work on correlatives, e.g. that of Beck (1997). Brasoveagues that the semantic essence of this
construction is a relation of correpondence that is preedaf the differentials constructed from
the twothe-clauses. On this view, the meaning of (105) is as sketch&tlé):

(105) The more books you read, the smarter you get.

(106) As the number of books you read increases, your dedremartness increases. That is,
there’s a systematic (monotonic) relation (caRitbetween two differences (differentials):

80See Ross 1967, Fillmore 1986b, Fillmatal. 1988, McCawley 1988b, Kay & Fillmore 1999, Culicover and
Jackendoff 1999, 2005 (Ch. 13), Borsley 2004, den Dikkerb28beille et al. 2006.

61Den Dikken’s (2005) proposes to reconcile the cross-lisiiuivariation of comparative correlatives with a
parameter-based version of UG. On this proposal, see Al&iBorsley 2008.

62The semantic analysis, discussed only informally in th fexncluded in Appendix 2. In a more comprehensive
treatment, some of the constraints discussed here wouddimé part of a superordinate construction, so as to express
a generalization over a larger class of constructs. Foudon of variant realizations, see Fillmore 1985 and Byrsl
2004.



1. the difference between the number of books you've read gimean occasion and the
number you read on a previdisccasion, and

2. the difference between your degree of smartness on #redatasion and your degree
of smartness at the previous one.

As Brasoveanu points out, the relation in question variesstinguistically. In Romanian, for
example, the relevant relation is simple identity. As a teslwough a sentence like (107) is true in
English, its Romanian analog is false:

(107) The greater a natural number is, the greater its saglare

A detailed analysis of comparative correlatives is beydradcope of this paper, but the begin-
nings of such an analysis are easy enough to sketch. The catiwpaspecifietthe semantically
introduces a degree parameter within each clause, thidteifinctions as a degree specifier like
muchor three feein three feet/much taller than Sandy is

| will assume that the singleton set containing a degreenpetier|[d, deg(d)] is both therREL
value and thesTOREVvalue of the degree specifidre These are inherited as thR€L andSTORE
values of phrases containitigg, in accordance with the general theory of pied piping anadhtifier-
parameter storage discussed earlier. Thus, phrases kkiollowing are all specified as both
[REL {[d, deg(d)]}] and [STORE{[d, deg(d)]}]:

(108) the morethe taller, the taller a manthe more customerthe more customers’ accounts

These assumptions allow an accounttefclauses that is parallel to the other kinds of filler-
head constructs discussed above. | posit the construgti¢hO9) to license constructs of type
the-clause

(109) TheClause:

fill-hd-cxt & decl-cl

SYN [CREL the]
MIR . lsem AvVIXI(Y)

the-cl =
SYN
VAL ()

DTRS <
SEM Y

REL {[d, deg(d)]}

SEM X
GAP ([SEMV])

;

CAT nonvrbi

53'm simplifying by talking in terms of “earlier” and “latertimes. The relevant relation that must hold between
the varying occasions (or “cases”) must be more generakdardo allow for sentences likEhe more aggressive a
lawyer is, the more successful (s)he is



As before,nonvrblis an intermediate-level category type that must resolveaien adjective
adverh or prep requiring the filler daughter within the-clause to be an NP, AP, AdvP, or PP.
Since the filler daughter is specified &E[ {[d, deg(d)]} ], it must contain an occurrence of the
degree specifighe Since therEL value is also part of the filler daughteesORESet, this element
will be identified with that of the gap and hence percolatedhupugh thethe-clause, following
the same pattern gfTorREinheritance illustrated in Figure 10 above for interrogaparameters.

A well-formed construct of typéhe-clis illustrated in Figure 13, and a comparative correlative
construct in Figure 14.

[FIGURE 13 ABOUT HERE]

[FIGURE 14 ABOUT HERE]

6 Residual Matters

6.1 More Filler-Gap Constructions

As noted above, there are other filler gap patterns that rmwetsmes been discussed in terms of
particular transformations:

(110) a. As happy as they appear to be. [“AsFronting”]
b. Happy though they might appear to be.. [*ThoughFronting”]
c. Never have | seen such a beautiful tapestry[“Negative Adverb Preposing”]
d. Tomorrow, they thought they might go to the beach[*Adverb Preposing”]

e. ...and go to the store they did. [“VP-Fronting”]

Each of these examples could correspond to a constructiarfime grain analysis. However, in
the present treatment, (110d,e) are instances of the Ta@idaClause Construction (see section
5.1), leaving the others to independent treatment.

6.2 Lexical Gap-Binding

Certain lexical entries, e.g. one among the various erfioiethe adjectivegasy tough or ready;
require an infinitival complement that contains an NP gap & complement specified asoRM inf]
and [cAapP (NP)]) that is coindexed with the adjective’s subject. A lexigap-binder thus has a lex-
ical entry like (111) (ignoring the option&br-phrase argument):



[adj-Ixm
FORM ( tough)

SYN [CAT [VFORM inf]]
SEM X >

<[SYN NP[acd; >69 I

SEM (9

(1112) SYN VAL <NPZ- ,
GAP

SEM  AX[Agi[tough(Ap2[X](p1))]]
GAP L

Lexical items licensed by this entry interact with tBapP-based analysis of gaps discussed in
section 4.2 above. Note that a word licensed by (111) willéneyal be gapless@hp ( )]), since
L in (111) will in general be the empty list. Because of thig @&np value of the AP projected
by a lexical gap-binder is in general the empty list. Howewdrentoughs infinitival complement
contains a second gap (whénis singleton), the projected AP will have a singlet®ap value,
providing an account of multiple filler-gap examples lik8¢% aboveé?

The gap-binding int-clefts like (112) is also lexical in nature:

(112) It was Sandy that Kim thought Bo wanted to visit

This is accounted for by positingNP, XP, SGEAP (XP)]) as one of the/aL values allowed by the
copula. The copula then functions as the head daughter cdré¢@mplement construct in which
two complement daughters are realized.

6.3 Constructional Gap-Binding

English comparatives, free relatives, and constructiomsrezan “extraposed” clause is associated
with too or enoughinvolve structures where a construct-initial daughtertaoring an appropriate
element combines with an appropriate phrase containingaldas is illustrated for free relatives
and comparatives in (113):

FORM ( whoever’s, toes, huit FORM ( more, food, than, |, atg
(113) a. |sYN [INP; b. SYN [NP
GAP () GAP ()
FORM ( whoever's, toes FORM ( hurt) FORM ( than, |, ate)
FORM ( more, food)
SYN [1NP SYN S SYN CP
SYN [INP
WH {m;} GAP ([SYN[NP]) GAP ([SYNINP])

54For more detailed proposals for lexical gap-binding, sekaRb& Sag 1994, Boumat al. 2001, and Levine &
Hukari 2006.



Note that the mother in (113a) allows a singular interpretaand agreement, as determined by
thewh-expression, rather than the first daughter, which is noh#zal (see Pollard and Sag 1994,
Ch. 2). For broadly compatible treatments of some of thesmpmena, see Gazdar 1980, 1981,
Klein 1981, Jacobson 1995, Lev 2005b, 2005a, and Kay & Sapgpea.

There are various other clausal modifiers where gap-bindikes place. These include finite
relative clauses like (114), infinitival relatives like @)1 and purpose clauses like (116):

(114) a. (the persorihey (said they) liked best ...
b. (the persondhat they (said they) liked best__ ...

(115) a. (the thingjo (tell them you're going to) do__ ...
b. (the person) to do the job...

(116) a. (They bought itio put the computer on__ ...
b.?(They bought itjo try to put the computer on __ ...

These have two possible analyses in the present framewarkn® approach, the modifier clause
has its familiar structure (finite S/CP in (114); infinitivdP or S in (115)—(116)), but is built in
terms of a special construction. For example, tia-less relative in (114a) could be licensed,
following Sag (1997), via a construction admitting constsuthat are both eel-cl and asubj-hd-
cxt, as shown in (117a):

FORM ( they, liked, bes} 'FORM ( they, liked, bes} |
(117) a SYN S[SEL CNP] b. SYN S[SELCNP]
GAP () GAP ()
FORM ( they) FORM ( liked, best) [FORM ( they, liked, beslz_
SYN [INP; SYN VP SYN S
wH {} GAP ([SYN[INP;]) GAP ([SYNNP;])

The alternative, shown in (117b), is to introduce a unaryn{hmanching) construction that builds a
modifier from a clause containing a gap. | will not attempthioase between these two alternatives
here.

7 Conclusion

In this paper, | have examined the often subtle grammatméis@mantic factors that distinguish
the various kinds ofG clauses in English, including topicalized clauses;interrogativeswh-
exclamativeswhrelatives, andheclauses of the sort that appear within the Comparative Cor-
relative construction. Thea constructions exhibit both commonalities and idiosynessThe



observed similarities are explained via a hierarchicahoization of the constructs they license in
terms of common supertypes that codify the properties shatreliverse grains. Constructional
idiosyncrasy is accommodated by means of constructiooHgpeonstraints that must be satisfied
together with the more general requirements of the supeailtypes.

| have provided a detailed, surface-oriented syntacticsamdantic analyses of these clauses
in a framework where constructions are taken as basic. Ea¢ntent | have sketched is detailed,
precisely formalized, and internally consistent. Moreotlee constraint-based analysis of extrac-
tion | have presented is independently motivated by thetexé® of numerous languages where
words and constructions are sensitive to the presence enebsf a filler-gap dependency at inter-
mediate levels along the extraction p&thMy analysis provides a uniform account of the general
properties of extraction dependencies within a given lagguas well as a basis for the treatment
of cross-linguistic generalizations.

As shown here in detail, particul&G constructions exhibit idiosyncrasies that an adequate
grammar must account for if it is to begin to approximate aveaspeaker's knowledge of this
theoretically critical domain. The variation analyzedégrcludes:

e whether the head daughter can or must be inverted,
e What constraints are imposed on the grammatical categahedtfller daughter,

e the presence of a particular kind wh-word (interrogative, exclamative, or relative) within
the filler vs. the absence of amh-word,

e whether the head daughter can be subjectless or not,
e whether the clause can or must be be a main (independensgeglau
¢ whether the head daughter must be finite or infinitival, and

e the semantic properties of the construction.

| have also shown how the grammar of filler-gap constructialisnalyzed in terms of instances
of a single abstract typdil{er-head construgt is related to other means of gap-binding in En-
glish including lexical gap-binding and binding wh-less relative clauses. In addition, | have
examined the relation between filler-gap constructs andrdteaded structures, including various
aux-initial, subject-predicate, and head-complement#ires that instantiate a small inventory of
superordinate construct-types.
The account | have presented is surface-oriented, modeldhic®® and strongly lexicalist.

It thus embodies the design properties argued by Kaplan aeshBn (1982), Jackendoff (1997,
2002), Culicover & Jackendoff (2005), and Sag & Wasow (irspygo be most compatible with
what modern psycholinguistics tells us that competencegrars should look like. Despite a half

%5For further discussion of these issues, see Hukari & Lev®5]1Boumaet al. 2001, and Levine & Hukari 2006.

%6 mean this in the sense of Pullum & Scholz (2001): a grammandslel-theoretic if it is formulated as a set
of constraints that grammatical objects must simultangaetisfy. That is, it involves no operations that destruc-
tively modify grammatical objects and the determinatiomefl-formedness involves no appeal to comparison of one
grammatical object with other competitors.



century of intense investigation by thousands of reseaschestill remains unknown whether anal-
yses of comparable coverage, precision, and psycholitigpiausibility can be developed within
any framework that employs grammatical transformatioesalone one that seeks to employ a
restricted subset of the transformational operationshhe¢ been discussed in the literature, e.g.
the “Minimalist Program” articulated by Chomsky (1995) ayaf the variants of Minimalism de-
lineated in widely read generative-transformationalliexks. Far from being the epiphenomena
disparaged by Chomsky in pronouncements that have beesteglmuntless times by generations
of transformational grammarians, the notion of “grammationstruction” is more likely to be the
cornerstone of explanatory adequacy in a linguistic thétoay enables the development of precise
analyses of scal¥.

Appendix 1. Grammar Signature

Type Partitions:

Partition ofling(uistic)-obj(ect) list(c), se{o) sign construct(cxt, phon(ological)-obj(ect)
syn(tactic)-obj(ect)sem(antic)-obj(ject)context-object (ctxt-ohjrat(egory) bool(ean) expr-
or-none vform case. ..

Partition oflist(c): nonempty-ligr), empty-list(( )).
Partition ofse{o): nonempty-sét), empty-sef{ }).
Partition ofsign lex(ical)-sign expr(ession)

Partition ofexpr. word, phrase

Partition ofexpr-or-none expr, none

Partition oflex-sign word, lex(eme)

Partition ofcat(egory) nonverba) verbal . ..

Partition ofnonv(e)rb(a)l nom(inal) adj(ective) adv(erb)
Partition ofnom prep(osition) noun

Partition ofverbat comp(lementizeyyerb

Partition ofsem(antic)-obj(ect)scope-obj(ect)messagendex

67In addition, the general framework illustrated here hagibtential to explain further properties of constructions.
As argued by Prince (1996), constructions may involve eabjitform-function associations: a single function can be
associated with many forms and a single syntactic form magsseciated with multiple constructions. The former
case arises when two distinct constructions require idalgEMm value or identical contextual information; the latter
when two sister types inherit identical formal constraifst require distinct meanings (e.g. two of the aux-initial
constructions discussed in section 3 above).



Partition ofscope-obj(ect)gen(eralized)-quan(tifieyparam(eter)
Partition ofmessageaustineanprop(ositionally)-constr(ucted)
Partition ofaustineanaus: proposition(p), outcome

Partition ofprop-constr question fact

Partition ofconstruct (cxt) phr(asal)-cxt lex(ical)-cxt

Partition ofphr-cxt h(eade)d-cxandnonh(eade)d-cxt

Partition ofphr-cxt cl(ause)andnon-cl(ause)

Partition of hd-cxt aux-initial-cxt (ai-cxt) hd-comp(lement)-cxsubj(ect)-hd-cxtfill(er)-
hd-cxt comp-corr-cl . .

Partition ofsubj(ect)-hd-cxtsubj-pred(icate)-clause. .

Partition ofnon-headed-cxtcoordinate-cxt. . .

Partition ofclause core-cl noncore-cl

Partition ofcore-ct decl-cl int(errogative)-c| imp(erative)-c] excl(amative)-gl . .
Partition ofnoncore-ci rel(ative)-cl comp-corr-c| . ..

Partition ofdecl-ct subj-pred-c]top(icalized)-c]. ..

Partition ofint-cl: pol-int-cl, wh-int-c|, . . .

Partition ofwh-int-cl: subj-wh-int-c| ns-wh-int-cl

Partition ofexcl-ct ai-excl-cl wh-excl-c] . ..

Partition ofrel-cl: wh-rel-cl, . ..

Partition ofwh-rel-cl: fin-wh-rel-cl, inf-wh-rel-cl

Partition offill-hd-cl: top-cl, wh-int-cl, wh-excl-c|] wh-rel-cl, the-cl . . .
Partition ofbool: plus(+), minus(—)

Partition ofvform fin-or-inf, pres(ent)-part(iciple)perf(ect)-part(iciple) pass(ive)-part(iciple)
base ger(und)

Partition offin-or-inf:, fin(ite), inf(initive)
Partition ofcase, nom(inative) acc(usative)

Feature Declarations:



'PHON  phon-obj
FORM list(formative
SYN syn-obj

SEM sem-obj

sign |CTXT  ctxt-obj

GAP list(sign)

WH se{scope-ob)
REL se{param
STORE selscope-ob)

lex-sign [ARG-ST  list(expy)]

construct .
DTRS list(expn

MTR  sign ]

hd-cxt [HD-DTR sign}
CAT cat
syn-obj (VAL  list(expn)

CREL the if, ... non

cat [SEL expr-or-non%

vibl: [VFORM fin, mf,...]

IC bool

AUX bool
verh

[INV bool]

noun [CASE case}



Appendix 2: Some Grammatical Constructions of English

Headed Construction (Head Feature Principle):

MTR SYN [caT X
hd-cxt = [ [ I
HD-DTR [SYN [CAT X ]]
Head-Complement Construction:
'hd-cxt
SYN [VvAL (Z) ]
MTR
SEM FR(Np7p> (X(), R ,Xn)
hd-comp-cxt= |DTRS (H, Yy [SEMX1], ..., Y [SEM X,,])
word
HD-DTR H:[SYN [VAL (Z Yi,...Y,)]
SEM X,

Subject-Head Construction:

hd-cxt
| MTR [SYN [vAL ()]]
subj-hd-cxt=- DTRS (X, Hi[vaL (X))
HD-DTR H

Clause Construction:

I cxt
CaUSE= 1 Hb-DTR [SYN [VAL ( (sign))]]

Core Clause Construction:

clause

SEL hone
core-cl = SYN |CAT ) )
MTR VEORM fin-or-inf
SEM message



Declarative Clause Construction:

[core-cl
MTR [SEM austineah

DTRS Iist([\g;_ H])

decl-cl =

Subject-Predicate Construction:

[ subj-hd-cxt & decl-cl

VFORM fin
_ SYN |CAT
subj-pred-cl= |MTR INV —

SEM FR(oq,09)

DTRS <[SEM o1], [SEM 02]>

Aux-Initial Construction:

[hd-cxt
MTR [SYN [vaL ()]]
DTRS ( Xoy X1y .- Xp)
ai-cxt = word
HD-DTR Xg : N [CAT [INV +]
VAL (X1, Xp )

Interrogative Clause Construction:

MTR

. STORE >y = Y
int-cl =

SEM )\Zl[pmposition]]
DTRS list((REL { }])
HD-DTR [STORE X, ]

Exclamative Clause Construction:

core-cl
MTR [SEM faci]

DTRS |iSt([REL {}})

Polar Interrogative Clause Construction:

excl-cl =




ai-cxt & int-cl

SYN [cAT [iIc +]]
SEM M HFR, (X1, ..., X,)]

DTRS ([SEM X{], ..., [SEM X,])

pol-int-cxt = |[MTR

Inverted Propositional Clause Construction:

[ai-cxt & decl-cl

SYN [CAT [iIc +]]
inv-prop-cl = [MTR  |GAP nelist
SEM FR,(Xi,..., X,)

DTRS ([SEM X, ..., [SEM X,])

Inverted Exclamative Clause:

SYN [CAT [IC + ]]

inv-excl-cl = SEM fact(FR, (X1, ... ,Xn))]

DTRS ([SEM X1], ..., [SEM X,])
Filler-Head Construction
'hd-cxt

MTR

[st [vAL L, ]]

GAP L,
SYN X
DTRS <[ , H >

STORE X
fill-hd-cxt = _
phrase
[CAT verbaﬂ
SYN
HD-DTR H: VAL Ly

STORE X

<[st X
GAP

e




Topicalized Clause Construction:

MTR

DTRS

(

top-cl =

HD-DTR H:

SYN
SEM  AX[Y](2)
GAP

[fill-hd-cxt & decl-cl

[cAT [IC +]]

()

SEM Z
wH {}|,H
REL {}

;

INV

VAL

()

SEM Y
GAP

Wh-Exclamative Clause Construction:

[fill-hd-cx
MTR

wh-excl-cl=

DTRS <

t & excl-cl

([sEM X1])

CAT
SYN VFORM

2

[SEM fact(Q,(AX[Y](Z)))]

INV
CAT nonvrbl CAT[
SYN VEORM
SEM Z
wH {Q.) vAL ()
REL {} SEM Y
GAP ([SEM X])

WhInterrogative Clause Construction:

[int-cl & fil

wh-int-cl =

DTRS <

I-hd-cxt

SYN [CAT nonvrbl
SEM Z
WH {7}

MTR  [SEM A{r, .. }AX[YN(2)]]

e

MY
GAP

([SEM X ])

|

;




NonsubjectWhInterrogative Clause Construction:

ns-wh-int-cl =

'wh-int-cl
MTR  [vAL ()]

CAT INV W
DTRS <X,SYN ic W >
VAL ()

Subject WhInterrogative Clause Construction:

subj-wh-int-cl =

[wh-int-cl & subj-hd-cxt
MTR  [VAL ()]

VEORM fin
CAT

o |

DTRS <X , ISYN
VAL ()

Relative Clause Construction:

rel-cl = |MTR SYN |CAT |IC —

[clause

IDTRS list(fwH { }])

INV  —

SEL CNP

WhRelative Clause Construction:

wh-rel-cl =

[fill-hd-cxt & rel-cl

MTR  [SEM  APAz[A[X](Y) A R(z) A P(x)] ]

SYN [VAL ()]
DTRS <SEM Y :
REL {[z,R]}

SEM X
GAP <[SEMgo])>




Finite Wh-Relative Clause Construction:

MTR
fin-wh-rel-cl =
DTRS

Infinitival Wh-Relative Clause Construction:

'wh-rel-cl
[SYN [CAT [VFORM fin]]]

<[

wh-rel-cl
[SYN [CAT [VFORM inf]]]
([SYN [CAT pred], [SYN[VAL (fni)]] )

inf-wh-rel-cl = |MTR

DTRS
TheClause:
[st
MTR
SEM
the-cl-cxt = SYN
DTRS <SE|\/| Y
wH {}
REL {A}

CAT no

[CREL the]
(LA [ANV.X](Y))

CAT adjectiva
VAL ()

CAT [VFORM fin]
SEM X
GAP ([SEMV])




Comparative Correlative Clause:

CREL non
SYN
VAL () j
SEM thwg,tl < tQVA HA >0&
MTR A = (MAX{d : [att,]X} —
{d:[at;]X})] = IA[A'>0&
A= (mMax{d : [att]Y} —
comp-corr-cl = MAX{d’ : [att;]Y}) & R(A, A)]]
STORE {} ]
CREL the CREL the
SYN VAL () VAL ()
DTRS < , H: >
SEM X SEM Y
STORE {[d,deg(d)} STORE {[d’,deg(d")]}
|HD-DTR H |

Appendix 3: Feature Abbreviations

ARG-ST(ARGUMENT-STRUCTURBE, AUX(AUXILIARY ), CAT (CATEGORY), CNTXT (CONTEXT),
CREL (CORRELATIVE), DTRS (DAUGHTERS), HD-DTR (HEAD-DAUGHTER), IC (INDEPENDENT
CLAUSE), INV (INVERTED), MTR (MOTHER), PHON (PHONOLOGY), REL (RELATIVE), SEL (SE-
LECT), SEM (SEMANTICS), SYN (SYNTAX), VAL (VALENCE), VFORM (VERB-FORM)
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WH-Word Interrogative| Exclamative| Relative| Example
who (Noun) + — + who
whoséDet) + - + whose book
whaiNoun) + % - what
whaiDet,;,,) + — — what book
whaiDet,;) + + — what stories
whaiDegree word) + + — what fun
which(Noun) — — + which
which(Det) + - + which book
hOV\(Adeanner) + - %0 how
how(Adj) + — — how
how(Degree word) + + — how tall
wher(Advy;,..) + — + when
wherdAdv,qc.) + — + where
Why(AdVreason) + — + Why

Figure 1: ‘WH-Words and their Functions

Exclamatives:

“Blessings, Curses, . ."

Boy, was | stupid!
Wow, can she sing

May they live forever!
May all your teeth fall out!

Conditionals:

Interrogatives:

Were they here now we wouldn't...
Should there be a needwe could...

Were they involved?
We won't go,will we?

Declaratives:

Socanl| !

Neverwould | do such athing__.

Figure 2: Some Aux-Initial Constructs



phr-cxt

A

MTR

DTRS <

[FORM

SYN

SEM

[FORM

SYN

SEM

|
clause hd-cxt
| |
core-cl ai-cxt
T = &
int-cl -
pol-int-cl ai-excl-cl

Are they crazy? Are they crazy!

Figure 3: Two Types of Aux-Initial Clause

( did,Kim,get,the,job

verb

INV  +
CAT

AUX +

IC +
VAL ()

M }IPAST(get(the-job))(Kim)] |

(did)
verb
CAT |INV  +
AUX +
VAL (O, 2)
PAST ]

FORM

CAT nou

, [ SYN
VA

SEM

L ()

Kim

( Kim )

|2

2

[FORM  ( get,the,job) |

verb
INV
AUX

(NP)

CAT
SYN

VAL

|SEM  get(the-job)

Figure 4. A Construct Licensed by the Polar Interrogativeasiaiction




[FOrRM ( Kim, snored)

verb

CAT | VFORM fin
SYN
INV —

VAL ()
| SEM PAST(snore)(Kim) |

[FORM ( snored)

) verb
FORM ( Kim ) _
CAT |VFORM fin
SYN NP SYN
) INV —
SEM Kim
VAL (1)

| SEM  PAST(snore)

Figure 5: A Construct Licensed by the Subject-Predicates@aantion



FORM ( |, think, Kim, likes)

SYN S
GAP (NP)
FORM ( I) FORM ( think, Kim, likes)
SYN NP SYN VP
GAP () GAP (NP)
FORM ( think ) FORM ( Kim, likes )
SYN V SYN S
GAP (NP) GAP <NP>
FORM ( l0n1 FORM ( likes)
SYN NP SYN V
GAP GAP

Figure 6: An Incomplete Derivation Showing “Inheritancd”@anp-Specifications



[Form ( Dominique, 1, think, she, likes

verb
VFORM fin
CAT
SYN IC +
INV —
VAL ()

SEM Ag[think(like( p)(she))(D](Dominique)
= think(like(Dominique)(she))(l)
|GAP ()

[FORM (1, think, she, likes |
[ verb ]
VFORM fin
) ) CAT
FORM ( Dominique) SYN IC T
SYN NP INV o
SEM Dominique VAL () _
wH {} sem think(like( p)(she))(l)
(REL {} | <[st NP]>
GAP
SEM g
wH {}
|[REL {} |

Figure 7: A Construct Licensed by tAepicalized Claus€onstruction



ForRM ( what, a, play, |, saw

verb
VFORM fin
CAT
SYN IC +
INV —
VAL ()

SEM fact(what!;(play)(Ap[see(p)(I)](z")))
= fact(what!,(play)(see(z*)(I)))

|GAP () |
[FORM (1, saw) 1
[ [verb ]
oRM (what. a, play 7 AT VFORM fin
SYN NP SYN Ic 4
SEM z* NV —
wH  { what!,(play) } [ VAL () |
REL {} SEM see(p)(I)
<|:SYN NP]>
GAP
SEM p

Figure 8: A Construct Licensed by théh-Exclamative Claus€onstruction



Form ( who, do, you, like)

verb
VFORM fin
CAT
SYN IC +
INV —
VAL ()

sem  A{[z, person(z)]}\ollike (o) (youl(z*)]
= M|z, person(z)]}[like(z*)(you)]

|GAP () |
[FORM ( do, you, like) |
[ verb |
FORM (who) T CAT VFORM fin
sYN NP SYN IC +
SEM  z* INV +
WH  {[z,person(z)]} [VAL () |
REL {} SEM like(p)(you)
<[SYN NP}>
GAP
SEM p

Figure 9: A Construct Licensed by the NonsubjédtInterrogative Clause Construction



FORM ( who, Kim, gave, wha
SYN S
STORE{m,} or{ }

FORM K\

FORM ( Kim, gave, what

SYN NP

SYN S[GAP (NP)]
wH  {m,}

STORE{my, Ty }
STORE{m, }

FORM K/\

im
FORM ( gave, wha
VP[GAP (NP)]
STORE{ﬂx,ﬂ'y}

A}:ORM what

WH
STORE{ }

FORM ( gave)
SYN
SYN V[GAP (NP)]
WH {Wy}
STORE{m,, Ty}
STORE {7, }

Figure 10: Stored Parameters in a MultipléInterrogative



'FoRM ( whose, cat, Kim, likes

verb
VFORM fin
SYN INV -
SEL  CNP
VAL ()

SEM AP z[\p[like(p)(Kim)|(z's-cat) A P(x)]
= A\PAzx[like(z's-cat)(Kim) A P(z)]

[ForRM ( Kim, likes)

- . | verb ]

FORM ( whose, caj ,
VFORM fin

SYN NP CAT

SEM z's-cat SYN e
SEL  CNP

wH {}

REL {[z,person(z)|} | VAL ()

" |sEm like(p)(Kim)
| GAP ([SEM @] )

Figure 11: A Construct Licensed by the Finiiéh-Relative Clause Construction

FORM ( joker, whose, friend, Kim, like$

SYN CNP

SEM AP\zx[like(a’s-friend )(Kim) A P(z)](joker)
= A\z[like(z’s-friend )(Kim) A joker(z)]

FORM ( whose, friend, Kim, likes

FORM ( joker) ,
VFORM fin
SYN CNP SYN T
. SEL
SEM joker

SEM APAzx[like(z's-friend )(Kim) A P(z)]

Figure 12: A Nominal-Modifier Construct



[FORM ( the, more, books, you, read

verb
CAT |VFORM fin
SYN INV —

VAL ()
CREL the

SEM  \p[read(p)(you)](d-many-books
= read(d-many bookg(you)

GAP ()

STORE{[d,deg(d) }

[FOrRM (you, read)

verb
CAT |VFORM fin
FORM (the, more, book$ SYN INV  —
SYN [CAT NP] VAL ()
wH  {} CREL none

REL {[d,deg(d)}

| STORE{[d,deg(d) } SEM  read(p)(you)

<[SEM © }>
GAP
STORE{[d,deg(d)}

| STORE {[d,deg(d)}

Figure 13: ATheClause



[FORM ( the, more, books, you, read, the, more, you, understand |

verb
CAT VFORM fin
SYN INV —
VAL ()
| CORRELNONE

SEM Vi Vi, t; < VA [[A>0&
A = (MAax{d : [atto]read(d-many bookg(you)} —
MAX {d : [att;]read(d-many bookg(you)})] = JA'[A’ >0 &
A’ = (mAx {d’: [at tz]Junderstand(d’-much)(you)} —
MAX {d’ : [at t;]Junderstand(d’-much)(you)}) & R(A, A') 1]

|STORE{ }

[FoRM ( the, more, books, you, reaEi [FORM ( the, more, you, understar)E
verb verb
CAT VFORM fin CAT VFORM fin
SYN INV — SYN INV —
VAL () VAL ()
CORRELthe CORRELthe
SEM read(d-many bookg(you) SEM understand(d’-much)(you)
STORE{[d,deg(d) } STORE{[d,deg(d) }

Figure 14: AComparative-Correlativ€lause



