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ORIGINS OF PHRASE STRUCTURE

by

TIM STOWELL

Submitted tc the Departmant of Linguistics and Philosophy
on August 28, 1981, in partial fulfillment of the
requirements for the degree of Doctor of Philosophy

ABSTRACT

At a descriptive level, it is a trivial observation that each
speaker of a human language knows that words in sentences 2re organized
into classes of hierarchically-defined phrases, each with distinctive
clusters of properties pertaining to internal structure and external
distribution. The significant empirical question for the theory of
phrase structure concerns the form in which this knowledge is represented
in the mind.

Within the scientific tradition of generative grammar, it has
commonly been assumed that a large part of this knowledge is encoded into
the formulae of context-free rewrite rules belonging to the Categorial
component of the Base. These Categorial rules are supposed to define
the idiosyncratic properties ot the pkrases of each syntactic category:
noun phrases, verb phrases, adjective phrases, etc. Although this rule
system has proved to be a valuable heuristic tool for identifying and
formulating various properties of phrase structure that must be accounted
for by the theory of grammar, it suffers from serious problems of explana-
tory adequacy if it is understood as a hypothesis about the actual struc-
ture of linguistic knowledge in the mind.

The major claim of this thesis is that the compone.at of Categorial
rules does not exist, and that its major empirical effects can be deduced
from other components of grammar. In particular, the assignment or
syntactic Case is assumed to observe a strict condition of adjacency,
which plays an important role in determining the linear arrangement of
certain combinations of subcategorized complements. This condition inter-
acts with a principle that prevents certain syntactic categories from being
assigned Case to derive a number of complex properties associated with
a variety of clausal complement structures.

The elimination of the Categorial component and the adoption of the
adjacency condition on Case assignment forces quite radical departures
from previous assumptions about several syntactic constructions. In some
cases, it is necessary to reinterpret certain constituents that have
traditionally been analyzed as independent phrases as actually being




incorporated within the structure of a lexical head by rules of
word-formation. This has interesting consequences for the theory
of the interaction between the word-formation component of the
grammar and the hierarchical phrase structure configurations
defined by the category-neutral X-bar system. In addition, the
extended component of werd-formation forms the basis for an account
of the distribution of certain marked constructions involving
Reanalysis rules in various languages.

The principles of phrase structure and Case assignment also
interact in complex ways with the assignment of thematic roles to
arguments. A formalization of thematic role assignment is developed,
providing the basis for a possible explanation for the apparent gram-
matical equivalence of superficially distinct structures of proper
government of empty categories. The theory of thematic structure
proposed here allows for a restrictive theory of the encoding of
strict subcategorization requirements, and leads to a revision in
the syntactic analysis of the categorial identity and X-bar structure
of various types of clauses.

Thesis Supervisor: Noam Chomsky

Title: Institute Professor
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CHAPTER ONE: THE CATEGORIAL COMPONENT

1. The Aspects Theory

1.1 Within the scientific tradition of generative grammar, the structural
and distributional properties of syntactic phrases have usually been
assumed to be determined by the categorial component of the base. As a
point of departure, lefr us consider the formal nature of the Fase rules

in the "Standard Theory", as set forth in Chomsky (1965), henceforth
Aspects. According to this theory, the categorial component consisted

of a set of context-free rewrite rules, each conforming to the scheme

in (1):
(1) X— ...Y...

In (1), X is a single term designating a nonterminal element (i.e. a
phrasal constituent). The material on the right side of the arrow is
the expansion of the rule; it consists of a string of at lz2ast one non-
null element.

The categorial rule-system defined both hierarchical structure and
linear order. Each rule accounted (partially) for the ex:ternal distribution
of the terms appearing in the expansion and defined the internal structure
of the term appearing to the left of the arrow. Consider, for instance,

the fragment of the categorial component proposed by Chomsky in Aspects:l

2) i. S — NP - Predicate Phrase

ii. Pred. Phrase — Aux - VP - (Place) (Time)
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iii. ( Copula ~ Predicate
((NP) (Prep-Phrase) (Prep-Phrase) (Manner) f
VP oy o gt "
kPredicate {
|
Adjective ;
iv. Predicate —

l(liRE) Predicate-Nominal

vii. NP — (Det) N (S') |

xvi. Aux —-Tense (M) (Aspect)

In (2), the external distribution of NP is accounted for by rules (i) /
and (iii): (i) states that NP appears as the first term in the expansion
of S, and (iii) states that NP appears optionally as the second term in
one of the expaansions of VP. The internal structure of NP is accounted
for by rule (vii).
Among the elements appearing on the right-hand side of the rules
in (2) are preterminal elements which correspond to lexical categories:
for instance, in (vii), N corresponds to the lexical category of nouns.
In the Aspects theory, the base contained another set of rules, called
strict subcategorization rules, which replaced the preterminal symbols

designating lexical categories with complex symbols consisting of matrices

of syntactic features.2 By convention, the local syntactic environmeﬁt

of the lexical symbol was encoded into the complex symbol in the following

way: given a categorial rule of the form X + WYZ , a strict subcatgéoriza—
j

tion rule applying to ¥ would create a complex symbol containing thé

environment ¥ — Zz; given a rule of the form X + Y (Z), the compléx

symbol replacing Y would be either — 2 or — @, depending upon thé option

j

exercised in the previous application of the categorial rule. I

/



s . 11

The third rule system of the base component was that of lexical
insertion. The set of lexical entries for each syntactic category (verbs,

nouns, adjectives, etc.) were divided into subcategories, each of which

corresponded to a complex symbcl introduced by the strict subcategorization
rules. Lexical insertion depended upon a match between the subcategorial
features of the verb and those of the complex symbol it replaced. Thus
transitive verbs had the subcategorial feature [ —NP ](among others);
this allowed them to be inserted in place of a complex symbol containing
this feature.

Thus the representations of sentences which were generated by the
base were derived by (i) the phrase-structure rules of the categorial
component, (ii) the strict subcategorization rules, and (iii) lexical

insertion.3

1.2 In addition, two other rule systems played a part in determining
properties of phrase structure. The first of these was the set of lexical
redundancy rules which operated on strict subcategorization frames. These
rules accounted for generalizations about subcategorization which could
not be stated by the rules of the categorial component. We will not
consider these rules in detail here, although w2 will discuss them briefly
later on.

The other rule system was the set of transformations, which mapped

the output of the base component into surface structure representations.
In the Standard Theory, the expressive power of these rules was very
rich; they took as their input strings of terminals, nonterminals, and
labelled brackets, and effected structural changes in the form of

substitutions. deletions, and adjunctions.
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The rich expressive powver of the transformational component,
combined with the expressive yower of the categorial rules of the base,
allcwed for many possible formal accounts of phrase structure. To take
one example, consider the fact that adjectives appear in prenominal

position in a noun phrase:

3) a. [the old man], [several beautiful children]

b. *[the man o0ld], *[several chillren beautiful]

One possible representation of this fact would be in the form of a base

rule such as (4):
(4) NP_*OQQA_N..I

But, given the existence of a transformational component, the prenominal
position of adjectives could be due to a transformational rule; in other
words, the base rule might actually be (5), if there were a transformational

rule such as (6):

(5) NP — ... N-A ...

(6) X-N-A-Y
1 2 3 4 SC: 1-3+¥2 -9 -4

Rule (6) takes the output of (5) as its structural analysis; it changes

this by adjoining the third term (the adjective) to the left of the
second term (the noun). The string (i.e. the linear arrangement of
constituents) produced by (5) and (6) combined is equivalent to that
produced by (4) alone.

In choosing between two hypotheses about a particular construction,
the overall complexity of the grammar would be taken into account.

Although (4) in itself is simpler than (5) and (6) combined, other aspects
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of the structure of the grammar might be invoked to justify the
transformational solution. It is worth considering what kind of evidence
could be brought to bear on an issue of this sort.

Suppose that linguistic theory allows for two accounts of a
particular property of grammar, given an accidentally-determined corpus
of data. Further evidence choosing between the accounts may be divided
into two classes: (i) evidence which the child makes use of in the
development of his/her grammar, and (ii) evidence which the child does
not have access to -- or at least does not necessarily make use of --
but which nevertheless chooses between the two accounts. Although it is
very common in the literature for the distinction between these two classes
of evidence to be overlooked, perhaps because it is not always obvious
what a child does make use of during the period of acquisition, it is
important to keep the two notions distinct.4 Only evidence of type (i)
plays a direct role in acquisition; this is the crucial contribution of
the environment which combines with the predetermined structure of the
language faculty in the development of the mature (adult) grammar. The
significance of evidence of type (ii) for the scientific study of grammar
is that in choosing between two hypotheses, it shows that some innate
property of the mind (presumably a principle of the language faculty), or
else some piece of evidence of type (i), must be leading the child to
develop the grammar consistent with this evidence.

Consider now the choice between the two analyses of the placement
of adjectival modifiers in prenominal position, in the context of the
preceding discussion. (Recall that both of these are consistent with the
overall structure of the Aspects theory.) Suppose that the child, in

developing a subpart of the grammar to account for the position of nominal



modifiers, takes into account evidence such as (7) as well as that of (3):

(7) a. [the man [angry at his brother] ]

b. [several houses [whiter than snow] ]}
On the basis of (7), the child presumably develops a rule such as (8):
(8) NP— ... N - (AP) ...
In other environments, A and AP have the same external distribution:

(9) a. John seems [(very) angry (at me)]
b. This potion will make you [ (even) smarter (than Einstein)]

So there would be independent motivation for a categorial rule such as (10):
(10) AP'—' ( LR ) ) A. ( s 0 )

Now there was an implicit assumption in evaluation metric of the Standard
Theory that the language faculy places a higher cost on additional base rules
than it does on additional transformational rules. Therefore if simple ad-
jectives were derived by the categorial rule expanding AP (10), then it
followed that either (4) or (8) could be eliminated, while a tranformational
rule would be added -- either a simple adjective preposing rule (6), cr a rule
postposing complex APs. At this point, evidence from (11) comes into play:
(11) a. [the book [with a green cover] ]

b. [some chairs [needing a point job] [

C. [the boy [I met in Kansas] ]
Exposure to data like (11) would lead to the developement of base rules for
these types of modifying phrases, which never appear prenominally:
(12) a. NP—'* oo.N- (PP) o0 0

b. NP — ... N - (Participial Phrase) ...
C. NP_'*--.N-(S) e o0
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The Standard Theory also had a quite explicit assumption that the
evaluation metric favored collapsing rules by means of braces, where
the terms in the braces were expanded disjunctively. Now (12a-c)

couid be collapsed into a single rule which could also subsume (8):5

PP
(13) NI’-.*.QON- PrtP

S

AP
But (4) could not be collapsed with this rule, since the adjective
appears to the left of the head noun; therefore the analysis assuming a
single base rule for nominal modifiers (13) and a transformational rule
(6) would be preferred.

Actually, another consideration would have led the child to the

same conclusion, according to the Aspects theory. Recall that the rules

of semantic interpretation (the projection rules, in the terminology of

the Standard Theory) were assumed to operate on deep structure reprcsen-
tations. Now many of the arguments for transformational rules rested on
the assumption that markedness theory attaches a high cost to duplication
of projection rules in deriving a given semantic representation from
multiple syntactic representations. Applying this style of argument to
nominal modifiers, it could be argued that a single projection rule could
apply to all nominal modifiers if they consistently appear in postnominal
position at Deep structure, whereas at least two such rules would be
required if simple adjectives appear in prenominal position in the base.6
Hence the theory containing the transformational rule (6) would again be

preferred.

1.3 To what extent could it be said that it was the categorial component
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which determined the structurai organization of phrases in the Aspects
theory? Strictly speaking, this is accurate, inasmuch as it was the rules
of this component that formed the generative core of the grammar; they
derived the set of Deep Structure configurations which -- mediated by

the transformational component -- were mapped into Surfuce Structure
representations of phrases.

In certain respects, however, this was not really accurate. For
one thing, actual Surface Structure representations were profoundly
affected -- and to a large extent determined -- by the transformational
rules. It was characteristic of Standard Theory analyses to attribute
virtually all of the complex structural properties of a given construction
to specific terms or conditions of a particular transformation. Subse-
quently, the Generative Semantics tradition pursued this style of analysis
to the point where the categorial component accounted for virtually
nothing.

Second, the very existence of projection rules called into question
the need to use phrase structure rules to account for constituent order
in many cases. Consider, for instance, the question of the base order
of adjectival modifiers in NP. Suppose that the categorial component
allowed for APs and other modifiers to appear anywhere in NP. If the
projection rule for restrictive modifiers required the restricting phrase
to appear in postnominal position, then this rule would serve a filtering
function which would render the base rule superfluous: only those
derivations with the modifier in postnominal position at deep structure
would yield a coherent logical representation. In this sense, the
categorial component would generate the phrase structures in questicsn,

without actually "accounting for" them. Thus even in the Aspects model,
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the seeds of a modular account of phrase structure lay hidden.

2. X-Bar Theory and the Lexicon

2.1 One rather serious gap in the Standard Theory was its lack of a
theory of redundancy rules for the categorial component, apart from the
formal abbreviatory conventions for collapsing rules mentioned above. The
base component was incapable of accounting for internal structural
properties that are shared by two or more phrases of distinct categories
(eg. NP and VP). Cross-categorial generalizations could only be captured
by attributing shared properties to a single Deep Structure representation
from which the distinct phrases would be derived. Any structural differences
distinguishing the phrases at Surface Structure had to be attributed to
the effects of transformational rules.

The classic example of a cross-categorial structural parallel
involves action~denoting NPs, headed by nouns that are morphologically
related to semantically parallel verbs:

(14) a. The enemy destroyed the city

b. The city was destroyed (by the enemy)
(15) a. [the enemy's destruction of the city]

b. [the city's destruction (by the enemy) ]
Although (l4a,b) are sentences, while (15a,b) are noun phrases, they share
a number of properties. In each case, the agent noun phrase appears in
"subject'" position in the active phrase, and in the by-phrase in the
passive counterpart. In each case, the patient noun phrase appears as a
subcategorized object in the active phrase, and as a "subject" in the
passive counterpart. All four phrases refer to the same action, and the
selectional restrictions of destroy and destruction are identical. 1In
the theory of transformational grammar, this could only mean one thing.

Markedness thenry would force the child to relate (14) and (15) trans-
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formationally, presumably by deriving (15) from (14) by a Nominalization
transformation, as proposed by Lees (1960).7

Structural parallelisms of this sort are in fact quite pervasive,
and not limited to action nominalizations of this sort. The same sort
of phenomenon appears with agent nominals (16), modal nominals (17) and

adjective-based nominals (18):

(16) a. Someone killed his brother
His brothe: was killed

b. [ the killer of his brother ]
[ his brother's killer |

(17) a. Someone can read this book
This book can be read

b. [ the readability of this book ]
[ this book's readability ]

(18) a. It is likely that Jim will come
Joe got angry with me

b. [ the likelihood that Jim will come ]
[ Joe's anger at me ]

Once again, the Standard Theory took the full sentences in (16-18a) as the
Deep Structure representations of (16-18b), since the only possible
account of the structural parallels holding between them was in terms of
transformational derivations from a common source.

However, Chomsky (1970) showed that this paradigm of explanation
was ultimately bankrupt. Chomsky pointed out that the transformational
rules invoked in these accounts were notoriously unproductive, and that
their phonological and semantic effects were entirely unpredictable.
Moreover, alongside the derived nominals in (15-18), there are nominals
with exactly parallel internal structure for which no plausible non-
nominal Deep Structure source can be posited:8

(19) a. [ John's habit of interrupting ]
b. [ the author of the book ]



c. [the prowess of the athletes]

d. [Joe's antipathy toward me]

The special significance of the cases in (19) is that they show that any
attempt to capture the cross-categorial parallelisms of {(15-18) in
transformational terms comes at the cost of losing any acconunt of structural

regularities holding across noun phrases.

2.2 Chomsky solved this dilemma by introducing what amounted to a theory
of redundancy rules operating in the categorial component of the base,
together with a refinement of the theory of the lexicon. The categorial
redundancy rules took the form of the X-bar convention, which provided

a means of expressing significant generalizations about phrase_sffucture
which cut across categorial distinctions. Specifically, Choméky's
suggestion was that there were general rules accounting for a large part

of the phrase structure of all lexical categories, as in (20):

(20) a. x — [Spec, X1 %

o
1

> X e

In (20a), X refers to a complete categorial phrase, such as NP, VP,
or AP, which are now interpreted as y, Vv, and 2, respectively.9 The
crucial insight behind this innovation was that the categorial identity
of a given phrase could be characterized independent of its hierarchical
status. By using a categorial variable (x) it was possible to express
the fact that all major categorial phrases consisted of a specifier
phrase and another constituent comprising the rest of the material in it.
Chomsky suggested that there were separate fules determining the structure
of SPEC for each category: for ﬁ, the determiner system; for V, the

auxiliary system; and for 5, the system of preadjectival modifiers.
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Similarly, the subject of a sentence could be characterized as an NP
specifier of S, while the genitive subject of a noun phrase was simply a
specifier of NP.

Rule (20b) defines the internal structure of the rest of the phrase
-~ X, 1In each case, X represents the lexical head of the phrase, and "..."
is an abbreviation for the set of complement frames which may appear after
the head. Thus the NP followiné a transitive verb and the of-NP following
a derived nominal could both be defined as the ocbject of the head X.

The second innovation which "Remarks" introduced was:z refinement
of the conception of the lexicon'. Specifically, Chomsky suggested that
derived nominals such as decisio;, destruction, criticism, etc. be listed
in the lexicon, where their idio;yncratic phonological and semantic
properties could be specified, c;se by case. However, to express the fact
that derived nominals usually shgre the strict subcategorization and
selectional features of the relaéed verbs, Chomsky proposed that each verb-
noun pair forms a single lexical%entry, unspecified in terms of syntactic
category. By convention, lexicai insertion would choose the nominal
form to f£fill the N position in aéﬁoun phrase, while the verbal form of
the entry would be inserted inti@ahead position of V. Thus the properties
of strict subcategorization and s?lection, which referred to structural
positions such as ''subject'" and ";bject" (which, under the X-bar theory
of the base, were now defined in ;erms which abstracted away from syntactic
categories) were properties of th? lexical entry as a whole.10

Consider again (14,15). Ig the "Remarks'" theory, both destroy
and destruction would constitute h gsingle lexical entry. The entry had

the subcategorization feature { — NP ], which is realized in both (14a)

and (15a). Selectional features requiring that the object be [-ABSTRACT]
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would be stated once, on the shared subcategorization frame.ll Finaliy,
the passive transformation would be formulated in X-bar terms, so that
(15b) would be derived directly from (15a), just as (1l4b) is from (lé4a).
An analogous story applied to (16-18); in each case, cross-categorial
parallels were captured in terms of X-bar theory and the revised theory
of the lexicon, while differences between S and NP were attributed to

idiosyncratic differences in the categorial rules deriving them.

3. Categorial Distinctive Features

3.1 A third innovation of '"Remarks" was to reintefpret categories in
terms of syntactic features, rather than as names for classes. Recast
in these terms, the categories '"might be a reflection of a deeper feature
structure, each being a combination of ieatures of a more abstract set.
In this way, the various relations among these categories might be
expressible."12 In later work, Chomsky (1974) proposed an explicit theory
of syntactic features from which the major lexical categories could be
derived. This system is summarized in (21):
(21) [+N] (nouns, adjectives)

[-N] (verbs, prepositions)

[+V] (verbs, adjectives)

[-V] (prepositions, nouns)

Thus the lexical categories are redefined as follows:

@2 N =|:_V] A= [ﬁ}
"<l ki

Combined with the hierarchical innovation of the X-bar system, this led
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to a redefinition of the major categorial phrases in terms of (23).
(Note that the feature system naturally leads to the inclusion of PP into

the X-bar system.)

[+N] +N]|
_[-N] _[-¥]
M ] FF '|_-V_

This revision made it possible for syntactic rules to refer to natural
classes of categories, just as feature notation allows in the case of
phonological rules. Moreover, the choice of a particular feature system
has an empirical effect: it defines certain natural classes of categories,
and excludes others. Chomsky's feature system predicts that the syntactic
natural classes are those of (21); it excludes as "unnatural" the

following:13

(24) a. ( [+N, -V], [-N, +V] ) (nouns, verbs)

b. ( [HN, +V], [-N, -V]) (adjectives, prepositions)

To the extent that the rules of syntax and morphology make use of the
natural classes of categories in (21), and ignore the "unnatural' classes

in (24), the hypothesized feature system derives empirical support.

3.2 In fact, there is consideratle evidence to support this theory's
classification of the lexical categories. In gemeral, the evidence
takes the form of specific rules of grammar which do not apply to all
the categories, but rather to subsets of the categories in question.
Consider first the natural class defined by [+N], which includes
nouns and adjectives. As noted by Chomsky (1974) and Jackendoff (1977),

NP and AP are the only categorial phrases in which the rule of of-Insertion
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applies:

(25) a. The enemy destroyed the city
There ar:ived three men

b. [the enewny's destruction of the city]
[the arrival of three men]
(26) a. John fears ieights
b. [John's fear of heights]
c. John is [fearful of heights]

(27) a. John is careful to consider his neighbors
b. [John's consideration of his neighbors]

c. John is [considerate of his neighbors]

(We return to a more detailed discussion of this rule in Chapter 3.14)
The class of lexical categories defined by [-N] is the class of
Case-assigners, as observed by Vergnaud, Chomsky, and others. Suppose,
following Chomsky (1981), that all lexical NPs must be assigned Case
when they function as arguments.l5 This accounts for the fact that only
[-N] categories take bare NP objects, while the objects of adjectives

and nouns are preceded by a preposition:

.

(28) a. The batallion is [VP nearing the fortress ] now
b. The batallion is [PP down [PP near the fortress ] ] now
c. The batallion is [AP very near to the fortress ] now

[

NP the batallion's nearness to the fortress ]

(29) a. This chair is [PP worth a lot of money ]
b. This article is [AP worthy of your attention ]
c. *This article is [AP worthy your consideration ]

Although there are one or two apparent exceptions to this pattern, (28)
and (29) illustrate the general rule.16
The feature value [+V] defines the set of phrasal categories which

appear as prenominal modifiers in German, as noted by Van Riemsdijk (1980):
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/
/
(30) a. [ der [seiner Freundin ueberdruessige [ Student ]
the of his girlfriend weary student
'the student weary of his girlfriend'

b. [ ein [ sein Studium seit langem hassender ] Student ]
a his studies since long  hating student
'a student hating his studies for a long time'

c. [ die [ mit ewigem Schnee bedeckten ] Berge |
the with eternal snow covered mountains
' the mountains eternally covered with snow'

Certain rules of English word-formation also refer to this feature value,
as we shall see later on.17

Finally, the class of categories defined by [-V] correponds at
the X level to the set of phrases which may be focussed in cleft
constructions, as observed by Jackendoff (1977) and others:

(31) a. It was [NP your book about the double helix ] that I wanted

b. It was [_.. under the chair ] that I think I left my coat

PP
c. *It was [VP go home early ] that John did

*It was [AP very angry at me ] that John was

Note that the ungrammaticality of (31c,d cannot be attributed to any
general semantic or pragmatic prohibition against focussing predicate
phrases, since the near-synonymous pseudo-cleft construction are fine:
(32) a. What I wanted was [NP your book about the double helix ]

b. Where I think I left my coat was [PP under the chair ]

¢. What John did was [VP go home early ]

d. What John was was (AP very angry at me ]
Clearly it is some syntactic property shared by the [-V] categories which
allows them to be clefted in (31), and it is probable that the ultimate
explanation for the contrast in (31) will come from the referential

18

properties of the [-V] categories.

We have seen that various syntactic rules apply to certain lexical
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categories but not others. These facts are significant, because it is
robabla that the abstract principles that determine grammatical know-
ledge are not formulated in terms of disjunctive sets -- at least this
has been a very important and fundamental assumption underlying the most
explanatory and successful work in linguistic theory. From this it
follows that the existence of rules which appear to pick out specific
pairs of categories (and not others) constitutes evidence for a feature
system which derives the relevant classes, just as the existence of
phonological rules applying to a certain natural class of segments
constitutes evidence for the phonological features which define the class
of segments involved. To the extent that the rules of syntax pick out
the pairs of categories defined as natural classes by the theory .of syntactic

features exemplified in (21), that theory derives empirical support.

3.3 Quite apart from the formal properties of specific syntactic rules,
the feature system of (21) can be motivated on the basis of the fact that
the pairs of categories which it defines as natural classes are often
collapsed into single categories in languages other than English. For
instance, in some languages there is no lexical or morphological distinction
between adjectives and nouns, and so there is just one [+N] categorial
phrase-type. In other languages, the categorial distinction between NP

and PP is eliminated, and the function served by prepositions is taken

over by nominal Case affixes. Moreover it is not unheard of for the
categorial distinction between adjectives and verbs to be neutralized,

so that a single syntactic category of predicates results. (The categorial
distinction between adjectives and verbs 1is often unstable in languages

which have rich systems of participial affixes.) All of these categorial
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neutralizations are just what Qe should expect, given the natural classes
of categories defined in (21),19 In each instance, the collapsing of
two categories into one cun be captured formally in terms of a lexical
redundancy rule which sets a feature value for [+N] or (+V], given a
particular value for the other feature. It may be that in some cases
the value determined by the redundancy rule is unspecified, in effect
creating the equivaleut of a third.feature value. For instance, in a
language which collapses NP and PP into a single lexical category, it
could be a redundant property of all lexical feature matrices.specified
‘as [-V] that they are left unspecified for [+N]. Alternatively, tbe lexical
redundancy rule might state that all [-V] matrices are [+N] -- or perhaps
[-N]. Significant consequences would follow from either choice, partic-
ularly for the rules of Case assigument, as we shall see in later chapters.zo
To my knowledge, it is never the case that such phenomena apply to
the classes of categories in (24), which are excluded as "unnatural® by
the feature system of (21). That is, there does not app=2ar to be any
language which had collapsed adjectives and prepositions into a single
category, nor is theré a language which combines nouns and verbs into a
single lexical class, to the exclusion of other lexical entries.21 So
it seems that the categorial sistem defined on the features [+¥] and [+v]
leads to a natural typology of languages, given the possibility of
neutralized feature-values. Moreover, the specific range of typological
variation follows as a necessary consequence of the formal theory, rather
than as an accidental collection of unrelated observed tendencies.
There 1s another possible justification of the [tN] and [jV]
features, of a more conceptual nature. Specifically, the natural classes

of categories in (21) reveal reguiarities of meaning which suggest that

Y
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the two features which underlie them may actually represent a kind of
grammatical encgding of general cognitive distinctions, recalling Fodor's
(1979) notion oé a translation relation holding between the language
faculty and the%"language" of thought -- "mentalese'.

The [+N]'categories usually denote some entity, either concrete
or abstract. Nouns and noun phrases tend to be names for individuals or
classes (types) of entities sharing some essential defining properties,
while adjectives are used attributively of entities instantiating some
property or quality, essential or accidental. On the other hand, the [+V]
categories usually serve as function-names, in the terminology of Reichenbach
(1947). Verbs normally have the meaning of a type of action or event,
while adjectives refer to a given property or state. The relationship of
attribution holding between an argument and a modifying AP is closely
parallel to the predication relation holding between a subject and VP.

These correspondences between syntactic categories and meaning-
classes are not absolute, of course. There are countless individual
exceptions, such as the preposition worth and the PP idiom out to lunch,
both vf which have an adjectival sense. But the general correlation is
significant, and probably plays a role in the theory of markedness. For
instan;e, if the language faculty finds it easier, by virtue of markedness
theory, to use a verb rather than a noun to describe a given type of actionm,
then this could explain why action nominals are almost all derived from
verbs, and not vice-versa.

It is intriguing to speculate on the development of the categorial

system in terms of the evolution of the language faculty, given the

close correlation with the logical notions discussed above. Various
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functional motivations for categoriai distinctions come to mind: for
instance, the distinct morphological and syntactic properties of indivi-
dual categories might serve a role in the acquisition of vocabulary by
providing clues about the meanings of new words. Alternatively, the
categorial feature system may simply represent a specific grammatical
formalization of the related logical notions, made necessary by the obvious

fact that grammar is used to express thought.

3.4 The categorial features introduced so far define four syntactic
categories of lexical entries. Nevertheless, some elaboration is
required in order to extend the theory to account for the complex
distinctions.among various clausal and participial phrases. Before
proceeding, however, it is perhaps worth while comparing the feature
system of (21) with the other major theory of syntactic features, namely
that of Jackendoff (1977).

The major innovation proposed by Jackendoff -- and the only one
which I will consider here -~ is the elimination of the [+N] and [tV]
features in favor of two new features, [+OBJ] and [4+SUBJ]. (Henceforth,
I will abbreviate these as [+0] and [+S], respectively.)

The feature [+0] makes the same categorial cut as the feature
[+N], i.e. nouns and adjectives vs. verbs and preposiiions. The [+0]
categories are defined as those 'whose complements may include a surfa:e
NP direct object", i.e. V and P. Clearly, there is no empirical
difference between the two systems with respect to this feature, save
for the fact that the ability to assign Case is cast in terms of a
defining property of taking a bare NP object at Surface Structure.
(Jackendoff assumes a rule of of-Insertion, so all major categories

are alike in this respect at Deep Structure.
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The genuine empirical distinction between the theories emerges
with Jackendoff's feature [+S], which replaces [+V]. The [+S] categories
are those whose phrasal projections contain a syntactic subject position,
which Jackendoff claims the [-S] categories lack. Nouns and verbs are
[+S],‘while adjectives and prepositions are [-S].

There is a clear distinction between the feature [+V] and
Jackendoff's substitute [iS] in terms of the categorial classes that they
define. The two classes of phrases defined by [+V] — .NP and AP vs.

VP and PP -- are excluded as unnatural by Jackendoff's feature systenm,
while the classes defined by [jS] are precisely those of (24), which are
defined as unnatural in the system based on [+N] and [+V]. The two
theories can be distinguished empirically in terms of the classes of
categories that are referred to by specific rules of grammar. As we
have seen, there is considerable evidence for the [+V] feature from
various rules of syntax and morphology (cf. fn 20), and from observed
categorial neutralizations in variouc languages. It is only fair, however,
to see if there are some rules of grammar which pick out either of the
classes defined by the [fS] feature, both of which are excluded as un-
natural by the system in (21).

Significantly, it seems that this is not the case. First of all,
with respect to the class defined by [-S] -- i.e. P and A, or PP and AP --
it seems that there is no rule of grammar which makes exclusive reference
to this class. Although Jackendoff remarks that A and P are "ofteu
thought of as 'modifiers'," this is about the only respect in which the
categories are similar; moreover, it is not at alil obvious that this
characterization excludes other modifiers such as relative clauses of
various types.

It is the class of categorial phrases defined by [+S] that constitutes
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Jackendoff's major motivation for his propesed innovation; he claims

that '"there are many rules which generalize across supercategories of

N and V, and this is not expected in a feature system like [21]." (p. 31)
Jackendoff's claim rests crucially on his assumption that S and S are-
projections of the category V, since virtually all of his arguments are
based on parallels betwcen NP and S (with respect to internal structure)
or NP and S (with respect to external distritwution). About the only

case where the lexical heads N and V even appear to function as a natural
class is with respect to the Gapping construction, where either N or V
can be gapped, as Jackendoff notes (p. 43):

(33) a. Max plays saxophone, and Medusa — sarussophone

b. [ Max's recording of Klemperer, and Medusa's — of Bernstein ]

But adjectives can also be gapped, suggesting that the class [N,V] is

not crucial in the formulation of the rule:22

(34) a. This made John angry at Susan, and Bill — at Mary

b. I consider apples superior to pears, and carrots — to cucumbers

Apart from the case of Gapping, all arguments for [+S] depend

upon parallelisms between NP and S or S. Consider first the NP/S parallels.
All of these crucially involve subject position, which Jackendoff assumes
to be (i) limited in its distribution to S and NP, and (ii) exactly
parallel (structurally) in each case. I will argue in detail against
the first assumption in Chapter 4, where I will show that the base must
allow for all major lexical categories to have subjects.23 In this
respect, tt.ere is nothing special about the subject position of NP, as
distinct from AP, VP, or PP. As for the claim that there is an exact

structural parallel hetween the subject positions in the NP and S with
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respect to X-bar theory, it seems that in fact the opposite is true.

First of all, it appears that there is some universal principle
of phrase structure which requires that S always contain a structural
subject position, even when no thematic role is assigned to this position.24
This principle is inoperative with respect to the subject position of
NP, as the contrast between (35) and (36) shows:
(35) a. It appears that John is lying

b. *Appears that John is lying

c. Someone at:empted to jump the fence

d. *Attempted to jump the fence

(36) a. [ Appearances ] can be deceiving
b. [ Attempts to jump the fence ] will be discouraged

A second difference between the subject positions of S and NP

relates to the fact that PRO can appear in the former but not the latter:

(37) a. [SPROi reading those books ] amused John
b. [PRO to err ] is human

c. Josephinei intends [PROi

reading of those books ] amused Johni

to come along for the ride]

(38) a. *[NPPROi
b. *[PRO killing of the geese ] is forbidden

c. *Josephine, is planning [PRO, destruction of the tree-forth ]

i i
The theory of binding proposed by Chomsky (1981) derives as a theorem
the fact that PRO may never appear in a governed position. A position
is governed if it is dominated by some X-bar projection of a lexical
head; thus the subcategorized complements in VP are all governed by V.
Now although PRO does not appear in VP, it does appear in the subject

position of S, as in (37); this follows from the definition of government,

given the binding theory -~ provided that S is not a projection of V.
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The fact that PRO does not appear as the subject of NP follows from
the fact that NP is a projection of N, as observed by Aoun and Sportiche
(forthcoming).25

A third difference between the subject positions of S and NP is
that the subject of an embedded S can in some cases be properly governed
by a matrix verb, allowing trace to appear there; this is never possible
with the subject of an embedded NP:
(39) a. Who, do you believe [s[e]i to have claimed that John is smart]?

b. Which boy, do you expect [S[e]i to win the race]?
(40) a. *Who(se)i do you believe [NP[e]i claim that John is smart]?
b. *Who(se)i did not expect [NP[e] winning of the racel?

The ungrammaticality of the sentences in (40) can plausibly be attributed
to the fact that the empty category (trace) in the subject position of
NP is not properly governed, resulting in a violaticn of Chomsky's (1981)
Empty Category Principle(ECP).26 Now according to the standard definitions
of government, no category can govern across the boundary defined by a
maximal projection. Then the violations in (40) follow if NP is a maximal
projection -- hardly a controversial assumption. But then the grammat-
icality of (39) can only be accounted for if it is assumed that S is not
a maximal projection, again implying that the subject position in S is
not precisely parallel in X-bar terms to the subject position in NP.

In several respects, then, there turn out to be various subtle
pieces of evidence suggesting that the subject positions of S and NP
are structurally distinct, even in the category-neutral terms of X-bar
theory. In fact, there are only two respects in which the two positions

are really alike: (i) they both count as a "subject'" position for the
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purposes of thematic role assignment of the '"'subject argument' in the
terms of Williams (1980c), and (i1) they are both subject to Move a, as
in passive constructions and subject postposing constructions. However,
I will argue in Chapter 4 that both of these properties are not limited
to the subject position in $§ and NP, but rather are properties of a
structural position which actually occurs in the phrasal projections of
all lexical categories.

It therefore seems reasnnable to conclude that S and NP are not
entirely parallel with respect to the structural subject position, which
is governed by the head noun in NP, but not by the verb in S. But if
S is not a projection of V, then there is no further motivation for
assuming that N and V (or NP and VP) form a natural class, as the theory

of syntactic features in (21) correctly predicts.

4. Extending the Feature System

4.1 There is one important respect in which NP and S show a strong
parallelism in behavior, and this relates to strict subcategorization.
Specifically, it is very, very, common for these two categories to appear
as disjunctive terms in strict subcategorization frames:

(41) a. Jim reported [ his brother's disappearance ] to the police

b. The prisoner requested [ an early release ]

c¢c. Does Janice know [ the rules of the game ] ?

(42)

[\

Jim reported to the police [ that his brother had disappeared ]
The prisoner requested [ to be released early ]

c. Does Janice know [ how to play the game ] ?
Clearly, the NP complements in (41) correspond directly to the S complements
in (42); both of them are direct objects, in some sense. The basis of this

iatuition is that the governing verbs assign precisely the same 6-role of
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"object” or "theme" to the NPs in (41) as they assign to the S complements
in (42). | '

In order to recognize the significance of this fact for the theory
of syntactic features, it is first necessary to understand the relation-
ship between strict subcategorization and thematic role assignment. The
notion of a thematic role, or 8-role, is related to the argument structure
of a logical predicate; specifically, a function-name assigns a 6-role to
each of its arguments. Suppose that every lexical entry for a verb contains
an explicit representation of all of the 6-roles that it assigns to its
complements; (Presumably this is also true for function-names such as

adjectives and derived nominals.) Let us call this internal representation

of the verb's argument structure its thematic grid, or 6-grid. Each

position in the thematic grid of ajverb will correspond, at the level
of Logical Form, to an argument position in any phrase structure config-
uration where it appears. (This one-to-one correspondence between 8-roles
and arguments is required by Chomsky's (1981) 6-criterion; see Chapter 3
for a fuller discussion.) Since each 8-role must be assigned to a
corresponding argument, the 6-grid of a given verb can be thought of as
a code for the set of argument positions which may appear as its comple-
ments., To view the 6-grid as a lexical code for a structural skeleton
of argument positions is essentially equivalent to viewing the complement
structure as a projection of the argument structure of the governing
head.27

For each of the positions in the 6-grid, the lexical entry for a
verb may stipulate thaézany argument that is linked to this position in

\
Logical Form must denote a specific type of argument, such as an individual,

a proposition, a location or direction, an abstract property, or whatever.
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Let us now consider the notion of a strict subcategorization frame.
We have already discussed the formal status of strict subcategorization
rules as they were defined in Aspects. It is obvious that the strict
subcategorization features of lexical entries are closely analogous to
the 6-grids introduced here. Whereas the 6-grid encodes the configurations
of argument positions which a lexical entry requires at LF, the strict
subcategorization frame encodes the syntactic configurations of complements
that the lexical entry requires. Just as the 6-grid may stipulate that
a given complement must denote a specific type of argument, so a strict
subcategorization frame specifies a particular matrix of categorial
distinctive features for each complement.

The correlation between strict subcategorization frames and 6-grids
goes much deeper than this, however. It turns out that every complement
position in the 6-grid corresponds directly to a complement position in
the strict subcategorization frame, with the exception of the '"subject"
argument, which is never strictly subcategorized, as discovered by
Chomsky (1965).28 Apart from the subject argument, however, strict sub-
categorization frames overlap perfectly with 6-grids, and each sub-
categorized complement is assigned a 8-role by the governing head. This
suggests that the two complementation frames are one and the same;

It can be shown that the one~to-one correspondence between
subcategorized positions and 6-positions follows as a necessary consequence
of the Projection Principle, proposed by Chomsky (1981l). This principle

is restated here in simplified form as (43):

(43) The Projection Principle

If o« has the lexical property of requiring B as a complement,

then a selects B at every grammatical level.
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The grammatical levels referred to in (43) are the levels of

Logical Form, D-structure, and S-structure. (D-structure roughly
corresponds to Deep Structure, while S-structure is an enriched and slightly
more abstract version of surface structure.) Suppose now that a verb, a,
has a strict subcategorization frame which includes a complement, B8, of

a given category. Clearly strict subcategorization must be satisfied at
some level of representation; for the sake of discussion, assume the
relevant level to be D-structure. Thus a has the lexical property of
requiring B at D-structure. It then follows from (43) that a must also
select B at the level of Logical Form. Let us assume that a verb assigns
a 6~role to each of its complements at LF. Then every subcategorized
positim will correspond to an argument position projected from the 6-grid,
and the verb will assign a 6-role to each and every subcategorized
complement.

The one-to-one correspondence between subcategorized complements
and 6-roles suggests that the strict subcategorization frame for a lexical
entry 1is directly dependent upon its S—grid. More precisely, we can
think of strict subcategorization features as being linked to specific
positions in 6-grids. Take the 6-grid to be the basic code for the lexical
héad's complement structure. Every complement position corresponding to
a position in the 6-grid is selected as a lexical property, so by virtue
of (43) it must appear at every grammatical level. Then just as the
argument status of each complement may be specified in the 8§-grid, so may
its categorial status be specified. This, in effect, is strict subcate-
gorization.

This interpretation has the interesting effect of deriving a

principled distinction between action nominals and other derived nominals
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with respect to strict subcategorization. Intuitively, the meaning of

an action nominal is "closer" to that of the verb on which it is based

than, for instance, agent nominals are. The formal content of this
intuition can be captured by assuming that action nominals have the same
thematic structure (i.e. the same 8-grid) as the verbs from which they

are derived. But if strict subcategorization features are simply annotations
to 6-grids, it follows that derived nominals will also share the subcate-
gorization features of the verbs that they correspond to. (Moreover, the
selectional restrictions would also be shared, if these are also based on
p-grids, as seems likely.) This is precisely the result that Chomsky's
(1970) revision of the lexicon was primarily intended to derive. Thus the
"Remarks" version of a complex lexical entry with a single subcategorization
frame may follow from the formal representation of the approximate synonymy
holding between the verb-nominal pairs.

It is possible that certain properties which are specified in the
8-grid need not be satisfied at every grammatical level. For instance, it
may be that the referential properties of a given complement —-- whether
it denotes an event, an entity, or whatever -- are only checked at the level
of Logical Form. Certain NP complements may have D-structure representations
identical to referring names, while having the representation of a
proposition or question at the level of Logical Form which is "concealed"
at D-structure; cf. Grimshaw (1977) for a discussion of examples like he
asked me the time. On the other hand, it may be that syntactic categorial
requirements are only relevant at either D-structure or S-structure, being
irrelevant at LF; we will return to this issue in some detail in later
chapters.

Given our conception of the relationship between strict subcate-
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gorization and 6-role agsignment, it is impossible for a verb to have
a diverse collection of unrelated strict subcategorization frames, if each
of these is linked to the same set of 8-roles. Each position in every
subcategorization frame must be linked directly to a given position in a
8-grid. The thematic structure of the verb thus has the potential to
impose strong constraints on the possibilities for strict subcategorization.
Suppose that each position in a 6-grid may only be associated with a
single matrix of categorial strict subcategorization features. This would
mean that a complement position associated with a given 6-role could never
have conflicting feature values selected as a lexical property by a verb.
Thus it would never be possible to strictly subcategorize for a disjunctive
set of categories with conflicting categorial feature values, such as NP
and VP, or AP and PP. In other words, strict subcategorization would be
limited to selection for natural classes of categories. This represents
a very significant constraint on strict subcategorization -- but also a
very natural one, with the potential of leading to an interesting theory
of the écquisition of subcategorizztion frames.29

Within the context of these proposals, let us now return to consider
the status of the "disjunctive" subcategorizations for NP and S, exemplified
in (41 - 42). Recall that the subcategorized NP complements in (41) are
assigned the same 6-roles as the corresponding S complements in (42).
In our terms, this means that the subcategorization requirements for NP
and S must be stated within a single matrix of categorial features associated
with the "object" position in the 8-grids of these verbs. This in turn
implies that NP and Smust form a natural class of syntactic categories,
suggesting that S, like NP, bears the categorial features [+N, -V].

Clearly, however, NP and S are distinct categories, with very

different grammatical properties. Most strikingly, they differ in terms
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of internal structure in several respects. First of all, S is always
characterized by a subject-predicate configuration, even when no subject
8-role is assigned; cf. Emonds (1976) and Chomsky (1981). But this is
never required in NP, as shown trivially by the existence of NPs such

as John, water, a nice book, etc., and more significantly by the NPs in
(36). A second difference is that S contains a COMP position, which
functions as a possible landing site for WH-Movement; this position is

never available within NP:30

(44) a. I remembered [ that Jim had visited France ]
b. I remembered [ PRO to visit France ]
c. I remembered [ Jim's visit to France ]

(45) a. I remembered [ where Jim had visited ]

b. I remembered [ where to visit ]

c. *I remembered [ where (Jim's) visit (to) ]
The COMP position in S is also the site where the complementizers appear.
As is well known, the choice of the complementizer is directly linked to
the status of the clause with respect to tense and agreement. A tensed
clause always requires a complementizer -- either that or [e].31 An
infinitival clause may select a complementizer for 1if it has a lexical
subject. But NPs never contain a complementizer -- as might be expected,
given the lack of tense or aspectual distinctions among NPs.

We can relate these cbservations in the following way. Suppose that
the COMP position is where the tense operator appears, at some level of
representation. Perhaps, following Den Besten (1978), the tense operator
appears in COMP at D-structure; alternatively, it may only be required

in COMP at the level of Logical Form, so as to c-command its clausal

operand. Then the inclusion of the COMP position in S will follow from
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the fact that the clause contains a tense operator. Suppose further that
all tense operators require a full propocsition, i.e. a subject-predicate
configuration as an operand. It will then follow that any phrase
containing a tense operator will also have a complete subject-predicate
structure as a structural complement to the operator position (COMP).
Thus CCMP serves as an operator position of a sort, regardless of whether
WH-movement applies. Tense emerges as a propositional operator, similar
to negation, as opposed to an operator such as WH, which must bind a
variable.

In these terms, the tense operator can be construed as the crucial
underlying difference between NP and S. This can be formalized in terms
of the feature system by assigning the feature [+Tense] to S and [-Terse]
to NP. The [fTense] feature must be distinguished from the [iPast] feature
that is morphologically realized in finite clauses, since the characteristic
properties of S -- an obligatory subject-predicate structure and a clause-
internal COMP position -- are shared by to-Infinitives, as shown by
Chomsky (1981) and Koster and May (1981). In short, by our criteria,
to-Infinitives must be [+Tense].

This claim runs counter to the traditional assumption that all
infinitives are [-Tense]. But a careful consideration of the meaning of
these clauses shows that this assumption is incorrect. English to~-Infinitives
lack the morphological feature [+Past], but this does not mean that they
have no abstract tense operator. Rather, their status as being neither
present nor past has the effect of specifying that the time-frame of the
clause is unrealized with respect to the tense of the matrix within which
the infinitival appears, In other words the tense of a to~Infinitive is

roughly that of possible future, recalling Bresnan's (1972, 86)
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observation that an infinitival complement "may describe something
hypothetical or unrealized", although the complement has an implied tense
"when the predicate [containing it] is 'dated' of fixed in present or
past time." This unrealized tense is illustrated in the contrast between
(46) and (47):

(46) a. Jenny remembered [Si PRO to lock the car ]

b. Jim tried {S PRO to persuade Brian [S PRO to come ] ]
i ]

(47) a. Jenny remembered [Si PRO locking the car ]

b. Jim tried [S- PRO persuading Brian [S PRO to come ] ]

1 J

In (46) the tense of Si is specified as being unrealized with respect to
the tense of the matrix. Thus in (46a) for example, Jenny has not yet
locked the car when she remembers to do so; similarly for both embedded
clauses in (46b). This is not true for the embedded gerunds in (47),
which have an unspecified tense; the interpretation of the tense setting
of these clauses is heavily dependent upon the semantics of the governing
verb. Thus in (47a), the implication is that Jenny's locking the car
occurred in the past, if her memory is correct; but in (47b) the time of
Jim's persuading Brian may be either present or unréalized with respect to

the reference point of the matrix tense, as illustrated in (48):

(48) a. Jim tried persuading Brian to come, but he didn't succeed.
(unrealized)

b. Jim tried persuading Brian to come, but even though he succeeded,
it didn't do us any good, because Brian's mother wouldn't let
him leave the house. (present)

The contrast between the unambiguous unrealized tense of the infinitival
complements and the ambiguous tense of the gerunds can be attributed to
the abstract tense operator of the to-Infinitive. By conceiving of the -

Tense feature in this way, abstracting away from the [fPast]feature,
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we return to an approximation of the traditional grammarians' notion of
"mood"; in these terms, it is reasonable to consider to-Infinitives as
[+Tense].32
Despite the fact that tensed clauses and to-Infinitives share the

[+Tense] feature, there appear to be significant differences which follow
from whether the [+Tense] feature is accompanied by the morphological
feature [+Past]. Specifically, the [+Tense, *+Past] head of a finite
clause assigns ncminative Case to the subject position which it governs.
The subject position of an iafinitival clause is neither governed by the
head of the clause nor assigned “ase by it. (Recall that PRO may not
appear in a governed position, and thus serves as a diagnostic for
government: we return to this issue briefly in Chapter 3.) Only if the
complementizer for appears is the subject position governed and assigned
Case, by virtue of the [-N] feature of the complemen.izer:
(49) a. This 1is the chair [ on which PRO to sit -- ]

b. *This is the chair [ on which he to sit —- ]

(50) a. This is the chair [ on which he should sit -- ]
b. *This is the chair [ on which PRO should sit -- ]

(51) a. This is the chair [ for him to sit on =- ]

b. *This is the chair [ for PRO to sit on -- ]
In (49), the subject position is ungoverned; in (50) it is governed by
[+Tense, -Past] head, which assigns nominative; in (51) it is governed by
for, which assigns objective.

Why does the subject position remained ungoverned in (49), despite
the presence of the [+Tense] feature? It seems that this feature must
co-occur with [+Past] in order to govern. Perhaps this means that the

head position of infinitival clause is actually zn empty element, if we
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interpret the Tense feature as a categorial feature; we might then
interpvet [fPast] as a feature which gives this position lexical content.
Then only a head position which has lexical content would be eligible
to govern.33 (I have avoided being specific about what the head position
of S actually is; I will return to this briefly in Chapter 2, and in
greater detail in Chapter 6.)

Gerunds have a curious status with respect to the categorial
distinctions between NP and S/S that we have considered so far. Like
tensed and infinitival clauses, gerunds always have a propositional {subject-
predicate) structure, and a determiner may not substitute for a pnrase-
internal subject, as is possible in NP:

(52) a. *I disapproved of [ the killing the geese ]

b. I disapprcved of [ John's killing the geese ]

c. I disapproved of [ PRO killing the geese ]
Moreover, like a bare infinitive, but unlike a noun phrase, a gerund has
an ungoverned subject position, as observed above (cf. 52c, 37a vs. 38a).
On the other hand, gerunds, like NPs, do not have a COMP position:
(53) a. *This is the chair [ on which (his) sitting —— ] (cf. 49)

b. I remembered [ (his) visiting France ]

¢. *I remembered [ where (his) visiting ] (cf. 45)
Finally, - has often been observed that gerunds share the external
distributional properties of NP, a fact which I will discuss in some detail
in Chapter 3.

It seems, then, that the gerund is a cross between NP and s/s,
sharing properties of both. This implies that it is a neutralized category,
as suggested by Van Riemsdijk (1980). More specifically, if NP and S/S

are distinguished by virtue of the feature [+Tense], then gerunds must be
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unspecified for this feature. Whereas NP is [+N, ~V, -Tense], and S is

[+N, -V, +Tensel, the gerund must be simply [+N, -V]; it is analogous to

the neutralized categories alluded to in our discussion of cross-linguistic
variation above. This hypothesis may provide an explanation for the
phenomenon observed in (47 - 48) where the tense of the gerund is unspecified
clause-internally, and can only be interpreted on the basis of semantic
properties of the governing verb.

Let us assume, then, that the [tTense] feature is simply unspecified
for gerunds. We can now derive their lack of a COMP position, if we
assume that the possibility of having a base-generated COMP is directly
dependent upon the existence of a clause-internal tense operator. This
would also explain the ungoverned status of the subject position of gerunds,
since they -~ like to-infinitives -~ lack the [iPast] feature.34 More-
over, if the limited distributicn of true S clauses can be attributed to
the effects of the [+Tense] feature in some way, then it would follow that
gerunds would behave like NP rather than S in this respect. (I return
to this in Chapter 3.)

Given the theory of strict subcategorization for natural classes
outlined above, the analysis of gerunds as a neutralized category has a
clear empirical consequence: it should be impossible for a verb to
subcategorize for a complement which is either S or NP, but not a gerund.
Recall that a given argument position in a 6-grid may be associated
with any of the categorial matrices in (54a-c), but never with a dis-
junction of matrices, as in (54d):

(54) a. [+N, -V, +Tensel]
b. [+N, -V, -Tense]

c. [N, -V]

+Tense
d. [+N, -V, {-Tense} ]
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The matrix in (54a) represents subcategorization for S; that in (54b)
represents subcategorization for NP; the matrix in (54c) is the unmarked
case of subcategorization for the natural class comprising both NP and S.
But gerunds are a neutralized category, exhaustively characterized by the
matrix in (54c), so subcategorization for the natural class of NP and S
will necessarily include gerunds. This prediction seems to be quite
generally correct.

Thus the introduction of the [+Tense] feature into the categorial
system provides a natural means of distinguishing the categories NP and
S, while still characterizing them as a natural class. Moreover, the
tense operator provides a plausible basis for an explanation of the various
structural differences between NP and the S-system, while also allowing
for an account of the neutralized category of gerunds. Although many
problems remain to be worked out in detail, this seems to be a promising

general line of recearch.

4.2 In addition to the various clausal complements characterized by
the [iTense] feature, English also has two types of participial phrases,
exemplified in (55) and (56):
(55) a. Jim was [ playing the guitar ]

b. I heard Jim [ playing the guitar ]
(56) a. The city was [ believed to have been destroyed ]

b. I want the fugitives [ captured by sundown ]

c. The warden had the fugitives [ captured by six o'clock ]
Let us first consider the status of the active participle in (55).
Virtually all of the data concerning this participle are greatly confused
by the fact that it is phomnologically identical to the verb in a gerund

clause. In some cases, however, it is possible to distinguish them. The
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participle in (55) is usually described as a "progressive" participle,
and it cannot be used with durative verbs such as "own" or 'resemble"
without forcing an unnatural distortion of their ncrmal meanings:

(57) a. ? Harvard University is owning a lot of land
b. ? I saw Jim resembling his brother very closely

This is not true for the homophonous gerunds:

(58) a. I disapproved of [ Harvard's owing so much land ] »

b. I was unaware of [ Jim's resembling his brother so closely ]
It is plausible to suppose that progressive participles, like simple verbs,
bear the feature [-N], since they assign objective case, as shown by (55).
Moreover, a large class of perception verbs subcategorize for a natural
class of bare VP complements, where the verbal head may be either a
regular verb or a progressive participle:
(59) a. I heard Jim play/playing the guitar

b. I watched the soldiers play/playing cards

c. I falt the snow melt/melting on my hands
So it is likely that these participles are [-N, +V], like other verbs.
Still, some feature must distinguish them from nonprogressive verbs,
since they are not mutually interchangeable:
(60) a. John should leave/*leaving

b. Jim was playing/*play the guitar
Perhaps the two types of verbs should be distinguished in terms of an
aspectual feature relating to perfectivity, which we could call [iP].
Progressive verbs would be [-P], and regular verbs describing a single
complete action would be [+P].

There are certain problems with this approach, however; specifically,
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it fails to explain why the progressive participle should have such a
limited distribution. Virtually all instances of morphological V+ing

have the properties of gerunds -- apart from those following perception
verbs and progressive be. It is conceivable that all instances of V+ing
are really gerund clauses after all, in which case the progressive sense

of the "participle" would have to be attributed to the semantic properties
of the governing vorb. This might explain why gerund V+ing and progressive
V+ing are both subject to Ross's celebrated Doubl-Ing filter (cf. Ross
1972). On the other hand, this approach has the drawback of not being

able to treat the subcategorization frames of the perception verbs in (59)
as a natural class; nor does it provide a straightforward account of the
morphological derivation of V+ing adjectives. I will not attempt to
resolve this issue here; the alternatives seem to be fairly clear, within
the general framework of the theory of categorial features.

Consider now the passive participles in (56). These share a number
of properties of both verbs and adjectives. For instance, passive participles
can appear as prenominal modifiers, a fact which has often been taken to
justify a morphological rule converting passive participles into adjectives.36
Similarly, passive participles ~- like adjectives -- are unable to assign ob-
jective Case, suggesting that they lack the [-N] feature of verbs. On the
other hand, Chomsky (1981) observes that the rule of of-Insertion does
not apply within a participial phrase, suggesting that the passive participles
heading‘such phrases lack the [+N] feature. This is illustrated in (61):

(61) a. Everyone is [ fearful of [ these snakes ] ]
b. [ These snakes ]i were [ feared [e]i (by everyone) ]
c. *Everyone was [ feared (of) [ these snakes ] ]

d. *There was [ feared (of) [ these snakes ] ]

e. *It was [ feared (of) [ these snakes ] ]
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Moreover, passive pa¥ticiples do not necessarily satisfy subcategorization
requirements for an AP complement:
(62) a. John seems stupid/tired/unhappy
b. *John seems shot by the soldiers

cf. c¢. John seems to have been shot by the soldiers
A reasonable conclusion to draw is that passive participles are another
instance of a neutralized category, being unspecified for the feature [+N],
which normaily distinguishes adjectives from verbs. Since passive‘participles
lack the [+N] feature, they do not trigger of-Insertion; but they also
lack the [-N] feature, so they are unable to assign objective Case.

There is an interestingcorrelation between English passive participles
and German adjectives with respect to Case assignment. Van Riemsdijk (1980)
suggests that German adjectives are unspecified with respect to [+N]. He
proposes that this property explains why these adjectives may assign
oblique Case to an NP complement; the idea is that while objective Case
may only be assigned by [-N] categories, oblique Case may be assigned by
categories which are nondistinct from [-N]. If this idea is correct, then
it provides an explanation for the ability of English dative passives to
take an object NP, under the assumption that the NP is assigned oblique
Case:
(63) a. Paul was given a coffee grinder by his parents

b. Neil's parents were sent a wedding announcement
This is not true for English adjectives, as observed above; cf. (28 - 29)
and fn. 16.

Once again, the neutralization hypothesis has a direct empirical
consequence with respect to strict subcategorization: it should be

impossible for a verb to strictly subcategorize for a complement that
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is headed by either A or V but not by a passive participle. In order to
allow the features for AP or VP to satisfy étrict subcategorization
requirements for a given argument position, the verb must simply associate
the [+V] feature with the relevant position in the 6-grid, leaving it
unspecified for [+N]. Therefore it should be impossible for a verb to
strictly subcategorize for a complement that is either AP or VP, but not
a passive participial phrase. This seems to be correct, as illustrated
by the complementation paradigms for see, watch, and consider, whose
respective subcategorization frames involve the matrices [+V], [+V, -N],
and [+V, +N]:

(64) a. I saw him drunk

b. I saw him walking home
c. I saw him shot by the soldiers

(65) a. *I watched him drunk
b. I watched him walking home
c. *I watched him shot by the soldiers

(66) a. I consider him stupid -
b. *I consider him judged unfairly
c. *I consider him being judged unfairly
cf. d. I consider him to have been judged unfairly
So it seems that the neutralized status of the passive participle with

respect to the categorial feature [+N] constitutes the basis for a viable

explanation of the particular cluster of properties that it displays.

4.3 This concludes our discussion of categorial features within the
framework of the theory of phrase structure which grew out of Aspects
and "Remarks". To summarize, we have seen that the two features proposed

by Chomsky -- [fN] and [+V] -- appear to define the correct natural
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classes of the major lexical categories N, A, V, and P. Nevertheless,

a categorial system defined on just two features is intrinsically incapable
of making the finer distinctions necessary to distinguish various classes
of clausal and participial phrases. The [+Tense] feature, which seems to
be linked closely with the INFL (AUX) position within S, and also to the
COMP position in §, provides a natural basis for a categorial distinction
between NP and the S/S system, from which their various distinctive properties
can be derived. It is plausible to assume that the [tTense] feature, like
the other categorial features, is projected from the head position of the
phrase. This raises interesting questions about the status of S and S

with respect to the X-bar system. I will touch on this very briefly in
Chapter 2, returning to.it in greater detail in Chapter 6.

We have also seen that the possibility of leaving certain categorial
feature values unspecified for a class of lexical entries ressults in the
neutralization of the distinctions defined by these features. This
provides the basis for a well-defined set of parameters within which
individual languages may vary slightly in how they instantiate the universal
set of categorial features in terms of distinct lexical classes, leading
to a natural typology of known categorial systems in various languages.
Moreover, this kind of approach can be extended to account for the dis-
tinctive cluster of properties displayed by English gerund clauses and
passive participles, along the lines suggested by Van Riemsdijk (1980)
in his analysis of German adjectives.

In the following chapters, I will build on the theoretical
foundations sketched out in the preceding discussion. Chapter 2 provides

a critical evaluation of the system of phrase structure rules within the

categorial component. It is argued that the theory of phrase structure
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implicit in this rule system is largely redundant, offers no real depth

of explanation, and provides little more than an arbitrary collection of
observed generalizations about each phrasal category. Based on the general
methodological assumption that a theory with these characteristics is no
real theory at all, it is suggested that the categorial component does

not exist. Subsequent chapters are devoted toward working out in some
detail how the theory of grammar can be enriched so that the constellation
of phenomena traditionally associated with language-specific phrase
structure rules can be deduced from the interaction of general priaciples
of the language faculty with specific options left open for parametric

variation at certain points in the structure of the grammar.
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FOOTNOTES: CHAPTER 1

1. These rules appear in Aspects (p. 107) in this form. At the point where
the rules are presented, S' is conceived of as a dummy eliment holding the

place of a sentence which is inserted by a Generalized Transformation. In

a later section, Generalized Transformations are eliminated, and S' is replaced

by S, which can be expanded by recursive application of (2i).

2. Although strict subcategorization features have been retained in one
form or another in most subsequent work, the actual mechanism of the strict
subcategorization rules deriving complex symbols has been largely ignored.
Later in this chapter, I shalil link the strict subcategorization features
directly to the verb's thematic structure; see also Chapter 3, Section 6 for

some related discussion.

3. This discussion ignores the selectional rules, which differ in
certain respects from the rules of strict subcategorization. The subcate-
gorization rules have a strictly local domain (in the case of V, within VP),
and refer only to categorial features. The selectional rules apply to all
arguments -- including the subject, which appears outside of VP; moreover,
these rules refer to sepantic properties. Chomsky's observation that strict
subcategorization rules are limited in their domain of application to the
terms introduced by the categorial rule which immediately dominates the
lexical category itself actually anticipates the recent notion of government

(stated in terms of an X-bar domain).

4. It is reasonable to suppose that the only kind of evidence that is
eligible for inclusion in Type (i) is positive evidence that appears in

relatively simple sentences. Evidence of Type (ii) is exemplified by the
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negative (and positive) evidence associated with syntactic islands, filters,
and so on. The interest which the Type (ii) evidence has elicited in most
recent research derives from the fact that it reflects knowledge which cannot
plausibly be attributed to the environment in any direct way. Rather,
evidence of Tvpe (ii) suggests the need for a linguistic theory with rich
deductive structure, wherein the environment provides the language learner
with evidence of Type (i), which is then used by the language acquisition
device (UG) to derive a grammar of the steady state from which the complex

knowledge of Type (ii) follows.

5. The formulation of (13) ignores the issue of whether '"reduced"
modifiers are all derived transformationally from full sentential relative
clauses with an internal copular structure, as was commonly assumed in
Standard Theory accounts. See Williams (1975) for cogent arguments against

this assumption, as well as Chapter 4 below for realated discussion.

6. Interestingly, there is some evidence that two distinct projection

rules really are involved here, after all. See Chapter 4 for discussion.

7. The motivation for the transformational rule was not based solely
upon the structural parallels of the sort evident in (14) and (15); another
major motivation was the morphological relatedness (ultimately, phonological
relatedness) holding between the noun/verb pairs. There was no morphological
component of the grammar in the Standard Theory, so all affixes had to be
adjoined to stems transformationally. Perhaps the paradigmatic analysis of
transformational affixation was Chomsky's (1957) account of the English

verbal complex.

8. To be more precise: the nominals in (19) have no plausible non-
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nominal Deep Structure source within the framework of a theory that does

not encompass 'positive absolute exceptions" of the sort proposed by Lakoff
(1971). Only rule features of this sort, which make nominalization obligatory
for every noun that has no corresponding verb, could incorporate the parallelism

of structure in (19) into a transformational theory of nominalization.

9. In later work (e.g. Chomsky 1974 and Jackendoff 1977) prepositions
and PPs were incorporated into the X-bar system. See Section 3.1 for further

discussion.

10. Jackendoff (1975) proposes an alternative account of derived nominals,
according to which the nominal-verb pairs do not constitute a single lexical
entry. Instead, each category has a separate entry, but entries can be
related to each other by lexical redundancy rules. A possible argument in
favor of the "Remarks" theory of the lexicon is the fact that the existence
of one nominal form in a complex lexical entry often excludes the possibility
of another. This is the phenomenon of "blocking" discussed in Aronoff (1976).
If there is just one slot in a lexical entry for a word of a given category,
the phenomenon of blocking is explained. Another argument for the ''Remarks"
theory is the fact that derived "action" nominals almost always share the
abstract category-neutral properties of the verbs upon which they are based:
in particular, the strict subcategorization features and the [+R]’feature
discussed in Chapter 3, Section 7.2. On the other hand, certain derived
nominals -- in particular, agentive nominals which do not share strict
subcategorization features with their related verbs -- may be amenable to a
theory along the lines proposed by Jackendoff. In subsequent discussion,

I will continue to assume that the '"Remarks' theory is essentially correct,

at least for true action nominals.
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11. Selectional restrictions were eventually abandoned to a large extent
in the framework of the Extended Standard Theory. Perhaps such restrictions
play a limited role in specifying properties of the arguments that may be
associated with specific thematic roles assigned by a given verb; but their
status is suspect, given recent assumptions that the scope of grammatical
theory should be narrowed so as to exclude general cognitive knowledge about

the world from the formal grammar.

12. Although Chomsky suggested this possibility in "Remarks", he was
apparently reluctant to pursue it at that point, concluding that the proposal

was 'hardly clear enough even to be a speculation”.. (p. 199)

13. Van Riemsdijk (1978b) voices some healthy skepticism about the
natural classes defined by the categorial system. In particular, he points
out that the system implicitly assumes that no rule of grammar should be able
to refer to a class of three of the major categories to the exclusion of a
fourth. He then argues that there is a rule in the grammar of Dutch which
incorporates adjectives, nouns, and prepositions into the verbal complex,
although it does not apply to verbs themselves.

One must be careful in evaluating this objection. It is unclear
from Van Riemsdijk's discussion that the phenomenon in question really involves
a single incorporation rule that has substantially the same properties for
each of the categories affected. If this turns out not to be the case, then
the Dutch facts would be nonproblematic, since more than one rule might be
involved. At a more fundamental level, it is not even clear that rules
which affect three categories -- to the exclusior of a fourth -- necessarily
count as counterevidence to the-categorial feature theory even if it turns

out that a single rule is involved. The exclusion of the fourth category
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could be due to some general principle of grammar which makes the category

in question incompatible with some property of the rule. True counterevidence
to the feature theory must consist of a rule which applies to one of two-
member "unnatural" classes in (24), so that even the categories excluded

from the domain of the rule cannot be captured in terms of a natural class.

14. I have excluded from consideration those cases where of-Insertion
appears to apply in VP, as in (i-ii):
(i) I convinced John of my good intentions

(i1) I told Bill of his father's crimes

Quite apart from the fact that it is not clear that these occurrences of

of really represent insertion of a dummy preposition -- as opposed to selection
of a true preposition by the governing verb -- it is clear that the appearance
of of in this context is lexically determined, since the rule cannot apply
blindly in VP.

Actually, it must be admitted that of-Insertion applies much more
freely in NP than it does in AP, and it is conceivable that it is lexically
triggered in AP too. On the other hand, the cases where the rule fails to
apply in AP usually involve some other lexically -selected preposition which
takes the place of of, so the failure of the rule's application in these
contexts may be due to suppletion, analogous to cases discussed by Kiparsky

(forthcoming).

15. In Chapter 3, this principle is extended to cover all arguments,
including clausal complements. Note that PRO is excluded from the domain

of this constraint.

16. These exceptions are discussed in Chapter 5, Section 6.3. See
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also Maling (1980).

17. For instance, the rule of un-prefixation applies to the [+V]

categories to the exclusion of the other twe.

18. We might attribute this asymmetry to the fact that PPs and NPs have
referring properties that verbs and adjectives lack. We could then assume
that only referring phrases may head a reliative clause that is introduced
by the restrictive complementizers that or [e]. Of course these remarks
are purely suggestive and do not constitute a real explanation for the

phenomenon under discussion.

19. It has come to my attention that Y. Aoun has pursued a similar line

of inquiry into categorial neutralizations in unpublished work.

20. In Chapter 3, I will propose that Case may never be assigned to [-N]

categories. This would mean that if NP and PP were neutralized in the direction

of PP it would be impossible for a verb to assign Case to the neutralized
category. Bill Poser has suggested (personal communication) that Japanese

may be an example of this type.

21. Obviously, if some hypothetical language were to collapse all of the
categories into a single neutralized supercategory, then the theory of
categorial features would not be falsified. I know of no language that fits

this description, however.

22. See also Stowell (to appear), Manzini (1980), and Chomsky (1981).

24, Ch .msky (1981) proposes that the universal formula for the structure

of Sis [ NP - INFL - VP ]. I will suggest further below that the
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requirement for an obligatory subject in S may follow from a requirement of
the Tense operator that it be accompanied by a complete propositional operand
at LF. For an alternative view of the status of the subject position of S

in UG, see Borer (1979).

25. The definition of government assumed here is adapted from Aoun and
Sportiche (forthcoming). A formalized definition of government is provided

in Chapter 3, Section 1. See also Chapter 6 below and Chomsky (1981).

26. I will assume here that proper government is a special case of
government, as defined in Chapter 3. Specifically, proper govermment holds
when the governing element shares a referential index with the category

that it governs. The basic property of proper governmeni is that it derives
a principled asymmetry between the subject position and the subcategorized
object position. The exact formulation of proper government is worked out
in some detail in Chapter 6 below; see also Chomsky (1981), Kayne (1981),

and Belletti and Rizzi (1980) for alternmative proposals.

27. This is a variant of an idea of Chomsky's (1980) with respect to

the status of D-structure.

28. It seems that the subject 6-role also has a special status, insofar
as it is derived compositionally by the entire predicate, rather than from

the verb itself. For some discussion, see Aoun and Sportiche (forthcoming).

29. The apparently arbitrary information associated with strict

subcategorization frames represents a vast repository of information that
must be acquired somehow during the acquisition process. If the child is
guided in this domain by the assumption that subcategorization is limited

to natural classes, then a significant simplification of the task of
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vocabulary acquisition results.

30. Actually there is one counstruction which appears to instantiate

some sort of analogue to the COMP position within NP:
(1) [How big & house] do you want to live in?

We might interpret the prenominal WH-phrase as a QP in the specifier pcsition;
this would imply that the article is adjoined to the noun, if the specifier

position is occupied by QP. See Chapter 4 for related discussion.

31. There is evidence that a complementizer is present structurally
in all tensed clauses. The relevant evidence concerns effects of the Empty

Category Principle proposed by Chomsky (1981); see Chapter 6 for discussion.

32. The tense feature in the English infinitive seems to be analogous
at some level to the Optative mood in Sanskrit, which occurs in substantially

the same range of complement structures, and with a similar meaning.

33. This may be related to Kayne's (1980) observation that extraction
from subject position is only possible when there is a Case-marked trace in
COMP. Reformulating this in terms of government, we might assume that the
Case features assigned to the trace in COMP give it lexical content, enabling
it to govern the clausal subject position. See Chapter 6 for further

discussion of this point.

34. For a discussion of the related "ACC-ing" construction, see Reuland
(1980), who proposes that the head of a gerund may in some cases govern

the subject position.

35. Actually, this is also true of the progressive participles when they

do not assign Case, suggesting that they too may have a neutralized (quasi-
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adjectival) status in some contexts. Note, incidentally, that the rule of
un-prefixation mentioned in fn. 17 applies freely to both classes of

participles.
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CHAPTER TWO: A REVISED THEORY OF PHRASE STRUCTURE

In the previous chapter we reviewed the historical development of
the base component, and considered in some detail a number of possible
revisions of the theory of categorial features., Our primary concern was
in arriving at a feature system that made the correct distinctions so as
to achieve some degree of descriptive adequacy in terms of the empirical
coverage of the grammar. We will now shift our perspective somewhat,
and evaluate the formal properties of the categorial rule system with
respect to the criterion of explanatory adequacy.

We shali see that the descriptive power of individual categorial rules
is so strong that the theory as a whole is unable to provide genuine
explanations of the phenomena that it has traditionally been supposed to
account for, Moreover, in some domains, the categorial formulae turn
out to be largely redundant within the overall structure of the grammar.
Finally, for some languages, it seems that there are serious problems
in explaining how the categorial rules are induced from the primary
linguistic data —— even given the constraints on X=-bar theory.

In response to these objections, I will propouse that the categorial
component does not in fact exist, apart from the general category-neutral
principles of X-bar theory. Certain revisions and ex:. .usions of the X-bar
system will also be considered, within the framework of the theory of

the base advocated here,

1, On Predetermined Structure

1.1 The standard theory of transformational grammar provided an ex-

plicit account of the idealized speaker-hearer's tacit knowledge of the
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syntactic structure of his or her native language, represented in terms
of the formal rule systems outlined in the previous chapter. But the
theory had very little to say at a specific level about how these rules
are actually learned during the period of acquisition.

As Chomsky (1965) cogently observed, children somehow manage to
develop a richly structured grammatical knowledge =— in a surprisingly
short time, and on the basis of a severely impoverished stimulus, No
normal child is ever presented with an orderly sample of all the relevant
grammatical evidence that would be required to rule out all the logically
possible but incorrect grammars that are consistent with most of the
sentences ocurring in the speech environment, The evidence which in=-
forms the child of the specific properties of the langauge being learned
is never neatly arranged in lists of appropriately labelled grammatical
and ungrammatical senterces. Rather, the primary linguistic data are
arranged in accidental and haphazard ways, differing in countless idio-
syncratic respects with the experience of each speaker. But adult members
of a given speech community display an impressive regularity of acquired
knowledge, and this can't plausibly be attributed to a general theory
of "learning'", given the fundamental fact of the poverty and variability
of the stimulus.

These facts suggest that the human mind must have a largely
predetermined program for the form of the grammar that is ultimately
developed, If such a "genetic program'" exists, then it ought to be
possible to discern its effects, in the form of'specific formal proper-
ties of rules of various human grammars which should be essentially in-
variant from one language to the next, The discovery of the nature of

this program constitutes the first step towards developing an explanatory
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theory of acquisition, by identifying the aspects of grammatical knowledge
that arise from the nature of the language faculty itself and therefore
need not be derived from experience, thus isolating the information that
the child is presumed to absorb on the basis of exposure to the stimulus.
Unfortunately, however, the theory of acquisition has had to wait
several years before such goals came close to being within reach. The
historical reason. for this are fairly clear., At an observational level,
it had become evident by *+he late Sixties that the formal rules required
to account for the syntactic compete...~ of any normal speaker of English
were on a level of complexity that had been undreamed of in previous
theories of linguistic ability., In developing precise formal grammars
of English and other languages, generative syntacticians worked toward
the development of accurate and complete accounts of grammatical knowledge,
and undoubtedly came far closer to descriptive adequacy than structuralist
analyses ever had; Moreover, in comparing aécounts of certain construc-
tions in English with analogous constructions in other languages,
syntacticians uncovered suggestive cross-linguistic parallels in asso-
ciation of form and function, But careful and precise formulations of
the rules that were required to account for the full range of known
facts associated with individual constructions invariably led to the
discovery of seemingly arbitrary stipulations and conditions, which often
appeared to be limited to specific constructions within one language —-
usually English,
The very complexity and variety of the transformational grammars
of individual 1languages frustrated attempts to develop explanatory
theories of language acquisition., Although there were some promising

possibilities of formal linguistic universals, most of the complexities
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in specific grammatical rules appeared to be tremendously idiosyncratic.
This was perhaps most obvious for the transformational rules, each of
which appeared to require an arbitrary collection of elementary operations
(deletions, permutations, adjunctions, and substitutions) and various
mysterious conditions preventing individual rules from applying in certain
environments, It was obvious, from the perspective of a reasonable thecry
of acquisition, that these complexities could not be directly learned
on the basis of experience, since the learning task would have to depend
on explicit negative evidence of a very obscure kind.l (See Baker, 1979,
for an insightful discussion of this problem.) On the other hand, very
few of the observed conditions could be deduced from known properties
of the langauge faculty, leading Chomsky (1965, p. 46) to remark that
"no present-day theory of language can hope to attain explanatory adequacy
beyond very restrictive domains." With respect to the transformational
component of the grammar, it was not until work within the Extended
Standard Theory had led to a drastic reduction in the expressive power
of individual rules that the goal of explanatory adequacy was close to
being realized.2

The status of categorial rules in the Aspects theory was slightly
less problematic, Primarily because of the theory's implicit evaluation
metric —— which almost always seemed to favor a tranformational account
of a given phenomenon -- the phrase structure rules of specific grammars
remained fairly simple, This tendency toward simplicity in the categorial
component was not due to an explicit theory of constraints on possible
phrase structure rules, however. In this domain, the Standard Theory
offered very little, apart from the general conditions on context-free

rewrite rules -— that there be at most one (nonterminal) symbol
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on the left side of the arrow, and at least one term (terminal or non-
terminal) in the expansion of the rule, Although there were some pro=-
posals formulated for a universal set of base rules, these did not find
their way into mainstream assumptions.,

Consequently the burden of accounting for the acquisition of
categorial rules fell almost entirely upon induction from the primary
linguistic data. Given the existence of the transformational component,
the Deep Structure representations which would have to form the basis
for such inductive procedures were themselves concealed from direct
observation, thus requiring a very sophisticated evaluation metric
to mediate between the primary data and the postulated rule systems, as

observed in the previous chapter.,

1.2, This situation changed significant:ly after the introduction of
X~bar theory by Chomsky (1970). Although the revisions in the theory
of the categorial component proposed in '"Remarks'" were primarily moti-
vated to account for parallels between verbs and derived nominals in
non-transformational terms, the introduction of X-bar theory was also the
first significant contribution toward a substantive theory of predeter=—
mined properties of categorial rules,

Recall tha basic format of the X-~bar schema proposed by Chomsky
(1970):
(1) a. X — [SPEC X] - X

b X — X - ...
As we have already seen, the use of the categorial variable X made it
possible for lexical entries and transformational rules to refer to

structural positions such as "subject" and "object", which held constant
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across distinct categorial phrases.

Beyond this, however, the rule format in (1) can also be taken as
a kind of predetermined set of skeletal phrase structure rules for each
hierarchical level, provided by the language faculty as a basis for every
rule of the categorial component in a given language., This would imply
that much of a speaker's tacit knowledge of phrase structure is not
directly induced from the stimulus after all; instead, the acquisition
of individual idiosyncrasies of phrases could be viewed as a number of
elaborations of (1a) or (1b) at specific points that are left open. A
slightly different interpretation of (1) is to view it as one particular
graphic instantiation, in the format of rewrite rules, of several more
abstract underlying principles, In other words, the status of X-bar
theory is not necessarily dependent upon the notation of the categorial
component, and could just as plausibly be conceived of as a set of well
formedness conditions on phrase structure configurations, rather than on
the ruleswhich allegedly derive them,

Since Chomsky's introduction of X-bar theory in "Remarks", there
have appeared in the literature numerous proposals for revisions of the
specific formulation in (1).3 Instead of considering all of these in
detail, we can concentrate our attention on the basic principles of the
theory, which are either explicitly or implicitly captured by most of the
specific versions of X-bar schemata,

The first of these principles concerns the fact that each expansion
contains a head term; X must appear within the expansion of i, and X must
appear in the expansion of X, If all categorial rules conform to this
pattern, then every phrase is endocentric; i.e., every phrase has a head.

Jackendoff (1977) and Koster (1978a) have observed that this rules out a




67

priori a number of otherwise possible phrase structure rules, many of
which might be superficially very plausible on the basis of external
distribution, A prime example is the categorial rule (2), which was
frequently invoked, e.g. by Rosenbaum (1967), in order to account for

parallels in the external distribution of S and NP:
(2) NP —+ §

Significantly, however, it has been convincingly shown -— largely on
the basis of negative evidence of which the child is presumably unaware —-—
that embedded clauses are not NPs, (I will consider this in some detail
in the next chapter.) To the extent that the language faculty resists
generalizing from the shared distributional properties to the formulation
in (2), the endocentric requirement derives empirical support.

Note that if this requirement applies to the internal structure
of S, then an interesting consequence results, Suppose that the major
constituents of S are (i) the subject NP, (ii) the INFL constituent (this
corresponds, roughly, to AUX in the Standard Theory), and (iii) the VP,
It then follows that either INFL or V is the head of S -~ assuming that
the subject is a specifier of some sort, as suggested by the parallelism
with the genitive subject of NP, Now if INFL is the head of S, and if -
S adheres to the general format in (1), then VP is the complement of INFL
and the X-level projection of INFL corresponds to the traditional pre-~

dicate phrase:
(3) I3 W [y INFL - VP ] ] (I - Pred Phrase; I = S)

On the other hand, if V were the head of S, as assumed by Jackendoff
(1977), then INFL would be a specifier of V, and the subject NP would be

a specifier of 7 or ?, depending on the number of bar=levels assumed by
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the theory. Since there is evidence that the subject position is not
dominated by any projection of V, as noted in Chapter 1, I will assume
(3) to be the correct structure, although this still leaves open the
status of CCMP, a matter to which we will return in Chapter 6.

A second claim implicit in (1) is that specifiers are generated
at the X level, while subcategorized complements appear at the X level.
Something like this appears to hold true in English, at least at the
level of D=-structure, despite the fact that the primary data are conta-
minated by stylistic rearrangements, parentheticals, and the like, This
suggests that the hierarchical distinction between complement positions
and specifier positions is something that the language faculty is tacitly
prepared to encounter,

Nevertheless, it seems that there is considerable cross—~linguistic
variation on this point. Hale (1980) and Farmer (1980) argue that
Japanese has just a single level of X-bar structure, within which both
complements and specifiers may fall, Similarly, Van Riemskijk (198C)
points out that specifiers in German must be assumed to fall within
the X level in some cases, since they must appear between the head and
its complements in some strucftures. (We return to this in Chapter 4.)

A third claim implicit in (1) is that the head term of the phrase
appears at the peripherycﬁfi. Although it is important to view the schema
in (1) as being unordered in universal grammar -~ as implied by the
fact that individual languages differ in the left-right orientation of
major constituents in fairly regular ways -- it does seem that subcatego-
rized complements always appear on just one side of the head, rather than

being split over both sides, with the head situated in the middle of X.
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From the perspective of acquisition, this restriction is important in
that it provides a straightforward means for (i) differentiating sub-
categorized complements in X from non-subcategorized specifiers, if the
latter appear on the cpposite side of the head from its complement, and
(ii) detecting the application of & movement rule, if a subcategorized
complement appears on the "wrong" side of the goveraing head at Surface
Structure,

A fourthclaim can be extracted from the schemata of (1) — with
gome added interpretation., Jackendoff (1977) proposes to extend the X-
bar schemata In "Remarks" so as to allow for a third bar-level, reserving
the upper two levels for specifiers. (The extra bar-level has some
plausibility, but it does not bear on the immediate discussion, and I
will postpone considering it until Chapter 4,) Now Jackendoff argues
that even in the three-level system, a basic property of the cwo-level
system =iiould be preserved, namely that every categorial rule have the

skeletal form of (4):
(4) xn"""*oo- Xn-l eoe

Jackendoff observes that this kind of restriction rules out in principle
the possibility of a given prnjection b dominating itself at the level
of Deep Structure, so that adjunction structures can only result from
the application of a transformational rule mapping from Deep Structure
to Surface Structure.5

The fifth claim implicit in (1) 1is that every lexical category
"projects" through the X--bar system into a set of categorial phrases,
That is, if a preliminary morphological analysis of the lerzicon provides

the language faculty with the knowledge that a certain number of lexical
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categories are differentiated, then the languége acquisition device is
tacitly prebared for the existence of a set of phrasal projections at
each bar-level corresponding to each category. In fact, this can be
strengthened to a necessity, given an additional principle proposed by
Jackendoff (1977), to the effect that every non~head term in the ex~-
pansion of a rule must itself be a maximal projection of some category.
This has the consequence that any non-maximal projection Xn-l may only
appear as the head term of the rule expanding Xn; thus N can only be
introduced as the head of ﬁ, and N can only be introduced as the head of
N, This restriction has desirable consequences with respect to strict
subcategorization: it implies that no verb can ever stipulate the hierar-
chical level of its complements; they must all be maximal projections,
Moreover, no rule of phrase structure may stipulate that a phrase o may
appear in a specifier position where o may not, This obviouély simpli-
fies the task of learning the specifier system and has a significant
consequence for the analysis of English prenominal adjectives, as we shall
see in Chapter 4;

So it seems that the X-bar schemata proposed in '"Remarks" lead to
a number of plausible and potentially very powerful restrictions on
possible phrase structure configurations at D-structure. These restric-
tions are summarized in (5):

(5) a. Every phrase i1s endocentric.

b. Specifiers appear at the X level; subcategorized complements
appear within X,

c. The head always appears adjacent to one boundary of X.

d. The head term is one bar-level lower than the immediately
dominating phrasal node.

e, Only maximal projections may appear as non-head terms within
a phrase,
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(From (d) and (e) it follows that for each lexical category that can
appear as a constituent of a phrase, there must be a set of corresponding
phrase structure rules for each bar-level,)

Note that if the principles of Z-bar theory outlined above are
indeed inherent to the language faculty, the task of acquisition is
limited to the development and elaboration of the categorial identity
and mutual ordering of the terms at each hierarchical level., It is

to this issue that we now turn our attention,

2, Inadequacies of the Categorial Component

2.1, Although the restrictions in (5) represent a tremendous advance
over the theory of phrase structure in the Aspects model, there is still a
lot of detailed and idiosyncratic information encoded into the fomulae

of individual categorial rules. Under standard assumptions, the theory
of syntax has very little to offer tc the theory of acquisition in the
way of a set of precdetermined hypctheses about what kind of detailed
information to expect. To see this, consider the following categorial
rules for V and V, drawn from Jackendoff (1977).6

Adv P

+Trans])*'- v - (FP)* - (8)

(6) v — (have~en) = (be=ing) =~ ([
- [+N] .3
(1) 7 —>v=(@®) = (@rt) = (; AdvP|)- (@)~ ( {3} )
| @
Both of these rules contain five unon-head terms, each term being a maximal
projection, in conformance with (5e). The categorial indentity and the
mutual ordering of these terms cannot be anticipated by the language

faculty on the basis of any explicit set cf principles of the theory

of phrase structure., It is not obviously implausible that language acqui-
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sition involves the task of constructing complex formulae such as (5)
and (6) on the basis of induction from the primary iinguistic data, but
the process of induction would not be trivial, given the degenerate data
base, as noted above; cf, Baker (1979).

The problem is magnified by the fact that the theory of gemerative

grammar has traditionally assumed that the evaluation metric discourages

the creation of numerous sets of similar categorial rules. Supposedly,
markedness theory requires that rules be collapsed wherever possible,

by means of abbreviatory conventions such as parentheses, asterisks,
distinctive features, etc, Jackendoff (1977) argues that this kind

of approach shouid be radically extended; given the existence of X-bar
theory; S0 &8 to capture all gignificant generalizations of phrase
structure holiing for natural classes of syntactic categories by col-
lapsing the categorial rules for the natural classes in question., In
taking this line of research to its logical conclusion; Jackendoff relies
upon many of the most powerful devices of classical generative phonology,
as developed by .Chomsky and Halle (1968); Specifically, in formulating
the language=-specific rules for English i; X and § structure, Jackendoff
resorts to using braces; parentheses; asterisks, angled brackets, and
other contextual conditions; thereby accounting for all the observed cross-
categorial generalizations,

Consider what this means from the perspective of acquisition, This
theory implicitly claims that from the perspective of acquisition, there
is no distinction between an accidental cross-categorial generalization
and one that springs from some deep principle of grammar. Rather,

the same markedness theory that requires simplification in (6) and (7)
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demands that every generalization that can be captured by the categorial
rules must be so captured. Given the accidental arrangement of the primary
linguistic data, this implies that virtually every categorial rule in the
core of the grammar must be in constant revision throughout the period
of acquisition, as the language faculty subconsciously reorders and col-
lapses terms, consistent with each new generalization as it appears in
the data. But if markedness theory operates in this way, then the acci~-
dental arrangement of the data ought to result in highly idiosyncratic
patterns of linguistic development, each pattern dictated by the order
in whizh the evidence is presented to a given speaker, with countless
aborted attempts at rule collapsing at almost every stage., This kind of
scenario is consistent with a view, once widely held, that the acquisition
process essentially consists of subconscious theory construction, with new
hypotheses continually being developed as previous hypotheses fail to
accord with the observed facts. But if the use of overt negative evidence
plays no significant role in first language acquisition, as the develop~-
mental data suggest, then this conception of the child-as—-unconscious-
scientist lacks plausibility, given the speed and uniformity of acquisition
in the environment of a heterogeneous speech community.7
A more plausible account of the acquisition process inveolves a
theory of a core grammatical structure, most of which holds constant across
all 1anguages; except for parameters with easily-identified empirical
effects. According to this view, the ways in which individual grammars
may differ are defined by the specific options that are left open at
various points in the deductive structure of the grammar, The language-
specific values for each of these parameters are presumably fixed, direct-

ly or indirectly, on the basis of straightforward overt evidence from the
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linguistic environment, In contrast to the traditional hypothesis—~testing
model of acquisition, this parameter=-setting theory allows us to view
the development of grammar as being essentially deterministic, In other
words, if the child's language faculty has predetermined expectations
about the types of language=specific variation that are possible — and
the type of evidence that is relevant for consideration in each case ——
then we might hypothesize that only in rare cases involving highly marked
constructions will the child ever be "deceived" by the accidental arrange-
ment of data into making a wrong guess about the grammatical structure
that is instantiated in the data under consideration.8

The principles of X-bar theory fit in rather neatly with this ge-
neral conception of acquisition because they identify specific points of
predetermined structure where it is plausible to suppose that parametric
variation is involved. An obvious example 1s the option of placing the head
term in X either to the left or to the right of its subcategorized comp-
lements, In these terms the theory of grammar can derive the distinction
between SOV languages and SVQ languages in terms of the two values allowed
for the head position within X. Whereas a verb-final language such as
Japanese defines the structure of VP by instantiating the unordered )4
schema as (8a), an SVO language like English instantiates the same
schema as (8b):

(8) a,
b,

—> eee v

<i <i

'__4.V

X-bar theory claims that the language faculty 1is prepared for either (8a)
or (8b), and does not have to consider other logical possibilities con-
sistent with a fixed class of data in order to learn the correct structur=z

for VP, This well-defined option for parametric variation follows naturally
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from the structure of X~-bar theory, and ought to serve as a paradigm

of the kind of contribution that the competence model can provide for

the theory of acquisition. Other aspects of grammar which are subject to
cross-linguistic variation should ultimately be accounted for in an analo-
gous fashion: by means of specific options left open in the structure of
the grammar, to be fixed on the basis of exposure to specific classes of
evidence.

Uafortunately, the theory of phrase structure makes no real pre-
dictions beyond the realm of X-bar theory. 'In particular, the categorial
identity and mutual ordering of complements and specifiers within each
level is left completely open to random cross-linguistic variation,
Virtually any string of phrases can appear in the expansion of any given
rule, so there is simply not enough predetermined organization of terms
for specific aspects of the rule expansions to be identified as isolated
points in the structure that serve as the variables left open for para-
metric variation. In other words, a parameter-setting model of acquisition
presupposes the existence of a highly articulated theory of invariant
structure, and there is no theory of phrase structure that accounts for

the distribution of non-head terms in this way,

2,2 Another problem is raised by the existence of non~configurational
languages., (Traditionally, these are referred to as "free-word-order"
languages, although "free-constituent-order'" would perhaps be a more
appropriate term.,) In languages such as French, English and Dutch, the
order of phrases is more or less fixed in most places, as the formalism
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