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Semantics-Syntax Interface: Motivation

In recent years, there has been an increasing interest in the interface between (morpho-)syntax
and word meaning.

One of the main reasons for that is

— that generalizations over word classes have been proven to help linguistic theories -
especially the ones developed in the generative tradition - as well as implementations
of large-scale grammars of natural language overcome the natural limitations of syntax.
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Semantics-Syntax Interface and Lexicalist Theories

In lexicalist theories like Lexical-Functional Grammar (LFG) and Head-Driven Phrase Structure
Grammar (HPSG), as well as in the large-scale grammar implementations based on them

e the structure of the lexical knowledge plays a central role, and

e the interest in the interaction between (morpho-)syntax and word meaning has led to the

development of linking models like

1. the Lexical Mapping Theory (LMT) (see: http://www-Ifg.stanford.edu/Ifg/bresnan /Imtbib.html),

2. the “Optimal Linking” Theory of Butt, Dalrymple, and Frank (1997),

3. the Hierarchical Lexicon models (see Flickinger (1987), Wechsler (1995), Davis (1996),
Kordoni (1999), Kordoni (2001a), Kordoni (2001b)), and

4. Minimal Recursion Semantics (MRS) (see Copestake, Flickinger, Pollard, and Sag
(2006), Copestake, Lascarides, and Flickinger (2001), Copestake (2002), Kordoni (2003))
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Semantics-Syntax Interface and Lexicalist Theories: similarities and
differences

e Similarity:
1. the LFG and HPSG linking models have as a common starting point the recognition of the
importance of word classes for the interface between semantics and syntax

e Main difference:
1. they vary both ontologically and in the range of linguistic phenomena they attempt to
explain

= UNIVERSITAT
DES
SAARLANDES

Syntax-Semantics Integration in HPSG, ELSNET06, 3-14 July 2006, Hamburg 3



Phenomena

e Split Intransitivity phenomena (unaccusative vs. unergative verbs)

(1) The river froze. NP[yp V]
(2) Dora shouted. [yp V NP/CP]

e Agentivity vs. Causation

(3) John scared Mary.

o UNIVERSITAT

DES
SAARLANDES Syntax-Semantics Integration in HPSG, ELSNETO06, 3-14 July 2006, Hamburg




Phenomena (2)

e Verbal alternations, such as
1. the causative/inchoative alternation

(4) a.  The lion frightens the children.
b. The children frighten easily.

2. the locative (spray/load) alternation

(5)

John loaded the wagon with hay.
John loaded hay on the wagon.

(6)

The demonstrators sprayed the statue with paint.

o v T W

The demonstrators sprayed paint on the statue.
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Phenomena (2 cont )

3. the p alternation ()

(7) a. Kim hit the stick against the fench.
b. Kim hit the fench with the stick.

4. the r o alalternation ( p la pY)

(8) a.  John emptied the tank (of water).
b. John emptied the water from the tank.
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ven more henomena

e the optionality (or obligatoriness) of indirect arguments

(9) He piled the books.

He piled the books on the shelf.
He piled the shelf with books.
He talked.

He talked to John.

He talked about Mary.

d. He talked to John about Mary.

(10)

6 T v o U o

e the so-called psy olo alprd a s

(11) John loves Mary.
(12) John frightens Mary.
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onstr ctions

1. the ra S 0O ST 0

(13) a.  John gave the book to Mary.
b. John gave Mary the book.

2. the asd o o 0 ST 0

(14) They laughed the poor guy out of the room.
(15) Frank sneezed the tissue off the table.

(16) Mary urged Bill into the house.

(17) Sue let the water out of the bathtub.

(18) Sam helped him into the car.
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onstr ctions (2)

3. the s la 0 ST 0

(19) He r dhimself asl p.
(20) He al dhimself [ in the face.

(21)  Paulo, who had roar d himself oars , was very willing to be silent . (  : Mrs.
adcliff, Italian vii (1797))

(22) lhad rs dmyhair rys oo . (Ch. Bronte, a yr (1847))
4. the ay o sr o

(23) Frank dug his way out of the prison.
(24) Frank found his way to New ork.
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The aim of the co rse

1. to present and explore approaches on empirical and computational issues related to the
morphosyntax-semantics interface in HPSG,

2. to focus on semantics in real life, with emphasis on CS components of large-scale, large-

coverage HPSG grammars and Computational Semantics (CS) for hybrid (deep and shallow)
natural language processing.
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The str ct re of the co rse

Day 1: a brief introduction to Head-Driven Phrase Structure Grammar (HPSG Pollard and
Sag (1994)) and to Syntax-Semantics Integration (SSI) in general
Day 2: Syntax-Semantics Integration (SSI) in HPSG (Part I):

1. Wechsler (1995)
2. Davis (1996)

Day 3: Syntax-Semantics Integration (SSI) in HPSG (Part II):

1. Minimal ecursion Semantics (Copestake, Flickinger, Pollard, and Sag (2006), Copestake,
Lascarides, and Flickinger (2001))

Day 4: SSI and recent developments in Computational Semantics (CS)

Day 5: CS components of large-scale, large-coverage HPSG grammars and Computational
Semantics (CS) for hybrid (deep and shallow) natural language processing.
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hat is Lexical Semantics

Lexical Semantics is the umbrella term used to refer to word meaning.

More speci cally: the hypothesis that the syntactic properties of verbs (mostly) are determined
by their meaning has long intrigued researchers in linguistics and related elds.

The most striking illustration of the role of meaning in the determination of syntax is the
tendency for arguments bearing certain semantic roles to be associated with particular syntactic
expressions and syntactic positions.

In other words: (Mostly) verbs subcategorize syntactically for complements and express
semantically relations having argument slots to be lled by the interpretation of these
complements.
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The Semantics-Syntax Interface (Lin in )

e The regularities in the association of arguments bearing certain semantic roles to particular

syntactic expressions are called [ r  lar s, and the rules that effect such associations
[ rl s

e To the extent that the semantic role of an argument is determined by the meaning of the verb
selecting it, the existence of linking regularities supports the idea that verb meaning indeed
in determining the syntactic structure of sentences.

e Moreover, the striking similarities in the linking regularities across languages strongly suggest
that they are part of the architecture of language.
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Iss es of oncern

1. The rst important issue concerns the nature of the lexical semantic representation, since the
linking rules are formulated in terms of elements in this representation.

2. The second issue concerns the nature of the universal and language-speci ¢ semantic
constraints on the lexical semantic representation (commonly referred to in the literature
as ar st  r (cf., Bresnan and Kanerva (1989), Grimshaw (1990), among others)).

3. The third concern is [ ory, which deals with the universal and language-speci ¢
constraints on possible mappings between argument structures and subcategorization lists.
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Traditional r ment Str ct re Theories

e traditional Argument Structure theories have tended to stress the syntactic side of the
Syntax-Semantics Interface

e they also vary considerably in how explicit and detailed an account of lexical semantics they
include

e traditionally, the main frameworks for studying the issues related to the Semantics-Syntax
Interface cross-linguistically have mainly been the following two:

1. the a rol approaches, which assume a universal set of discrete thematic role types
like _ _ , and so forth, and
2. thel ald o pos o approaches, which include a universal set of functions like |,
, and

e there have also been theories, though, like the one proposed by Foley and Van Valin (1984),
which combine both the a rol andthel ald o pos o frameworks.
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The Thematic ole roaches

e the theoretical backbone of the so called a 1ol approaches to the Semantics-Syntax
Interface is that they classify the arguments of the ver according to the thematic
role hich the participants corresponding to these arguments play in the situation
descri ed y the given ver
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The Thematic ole roaches: n xam le

for example, in a sentence like:

(25) John gave his dog a bone.

—t

John s classi ed as playing the gent role, since he brings about the event

2. hisdog isclassi ed as playing the Recipient role, since it receives something (a bone)
in virtue of the action

3. a bone is typically classi ed as a Theme, the classi cation given to participants which
undergo a change of possession, location, etc.

4. thus, the three argument slots of the verb are classi ed into the e uivalence classes

gent Recipient and Theme

once classi ed in this manner, rules or constraints are given for mapping these argument
slots onto the syntax (basically onto grammatical functions like and (or

features thereof as in Bresnan and Kanerva (1989)), or onto positions in d-structure (as in
Baker (1988)))
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The Thematic ole roaches: ims and asic Str ct re

e the main aim of all thematic theories is to de ne a mapping between the argument slots
of a verb, as classi ed into thematic role types, and the morphosyntactic labels for the
complements lling these slots within the clause semantically headed by the verb

e typically, this mapping is de ned in some combination of absolute and relativistic terms:

1. absolute rules are taking the form of
Agents cannot be mapped to syntactic ob ects , or,
Agents cannot be mapped to s dominated by at -structure
Such rules have been proposed both within the framework of Lexical Mapping Theory
( cf. Bresnan and Kanerva (1989)), and the framework of Government and Binding
( cf. Chomsky (1981)), in which certain roles (roughly the gents) are said to be
r al ar s (Williams (1981)), which appear external to the maximal pro ection of
the verb () at d-structure
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The Thematic ole roaches: ims and asic Str ct re (cont)

2. for relativistic rules such theories invoke a thematic hierarchy like the following
Agent Instrument  ecipient/Experiencer Theme Location

which determines the argument selection (Jackendoff (1987), Jackendoff (1990), Bresnan
and Kanerva (1989), Foley and Van Valin (1984)).

Thus, for the set of thematic roles assigned by any given predicator, the highest ( leftmost)
role in the thematic hierarchy is mapped onto the sub ect grammatical function. So in an
argument set containing an gent and a Theme, the gent is mapped onto the sub ect
and the Theme to the ob ect, because gent is higher than Theme on this hierarchy

e thematic role theories address differently issues such as what the proper set of thematic roles
might be (some thematic role theories, for instance, distinguish between the atient and the
Theme roles), what the precise ordering of the thematic hierarchy should be (some thematic
role theories, for instance, place Location above Theme, and so forth).
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The Semantics of iscrete Thematic oles

e Some open uestions related to the Thematic ole Approaches include the following:
1. How do we know when a given argument of a verb belongs to a particular thematic role

class
2. That is, how do we know an gent (Theme, etc.) when we see one
What sort of semantic criteria should we apply
4. How strictly should they be applied

w

Syntax-Semantics Integration in HPSG, ELSNET06, 3-14 July 2006, Hamburg 20



The Semantics of iscrete Thematic oles (cont )

e Dowty (1986) tries to give an answer to this: he re ects the assumption that thematic roles
can be identi ed and ultimately de ned in terms of lexical entailments. He claims that it
simply does not seem possible, or plausible, to specify sets of entailments which pick out the
desired notion of gent, Theme, and so forth

e according to Dowty (1986), it is also di cult, and probably impossible, to establish a set of
criteria, or a set of entailments, even for relatively clear semantic notions such as the notion
of Agenthood. He advocates that once the semantic notion of volition is considered and
excluded, it becomes unclear that one can identify an individual ob ect asa a s rof an event

e for example, in a sentence like:
(26) The rain rusted the abandoned car over the years.

the cause of the event described is not the rain alone, but a repetitive event involving the rain
and the metal part of the car coming to contact over a speci ¢ amount of time
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The Semantics of iscrete Thematic oles (cont )

e so Dowty (1986) concludes that thematic role types such as gent, atient, and so forth, do
not exist. Moreover, he notes that:

...there is surprisingly little consensus on what the set of linguistically signi cant role types
is (Dowty (1986, pp. 28-29)).

® moreover, with respect to syntactic phenomena supposedly dependent on thematic role types,
such as gent, and atient, the roles tend to fragment into distinct closely-related types.
One construction may re uire a ol o al Agent:

(27) John murdered her.
while another re uires an a Agent:

(28) John rolled the ball down the hill.

e nally, Dowty (1986) argues that although the possibility of a thematic role type system has
never been demonstrated even for a single thematic role type, it would be di cult to prove
the non-existence of thematic role types, as de ned by clusters of entailments, in principle
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The alternatives to the Thematic ole roaches

e the main line of the lexical semantic theories developed as alternative to the Thematic ole
Approaches proposals is that arguments fall into syntactic classes, and then semantic notions
are associated with these classes in a many-to-one fashion

e there are two versions of this idea:

1. the rst involves the so-called 710 0 ol s (Dowty (1991), aenen (1993))
2. the second involves associating argument classes with positionsin [ ald o pos o s
( logical form , logical structure , etc. Foley and Van Valin (1984)).
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The Proto- ole y othesis

the idea behind the Proto- ole approach is that argument selection principles should not be
described in terms of discrete roles

that is, Dowty (1991) argues persuasively against diacritic conceptions of thematic roles, which
posit a small, universal set of discrete roles

what he proposes instead is
1. that role types are simply not discrete categories at all, but rather are cluster concepts ,

2. that arguments may have different d r s o rs pin a role type , and

3. nally that we really need only two role types to describe argument selection e ciently,
namely the , and the role types (Dowty (1991, pp.571-
572)).
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The Proto- ole y othesis: Proto- ents and Proto-Patients

e these are the only thematic categories on which linking principles are stated, bearing according
to Dowty (1991, p.572) the following speci c properties:

Contributing properties of the Agent Proto- ole:
volition

sentience (and/or perception)

causes event

movement

(referent exists independent of action of verb)
mo:ﬁ:gﬁ_:m properties of the Patient Proto- ole:
1. change of state (including coming-to-being, going-out-of-being)
2. incremental theme

3. causally affected by the event

4

5

oA W

stationary (relative to movement of Proto-Agent)
(referent may not exist independent of action of verb, or may not exist at all)
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The Proto- ole y othesis: Proto- ents and Proto-Patients (cont )

e these two clusters of Proto- ole properties provide a basis for a classi cation of arguments as
roto- gents or roto- atients. These concepts are roughly e uivalent to the macroroles
and of Foley and Van Valin (1984). Since it is not certain that the
(non)-existence entailments in both the above presented clusters of Proto- ole properties are
involved in determining proto-roles, Dowty (1991) places them in parentheses

e the idea here is that the Proto- oles act as semantic defaults in the ac uisition of lexical
meaning, bearing prototypical properties, so that no single property is essential for either role
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The Proto- ole y othesis: r ment Selection Princi le

e Dowty (1991), therefore, proposes the following principle, which is taking care of argument
selection:
rgument Selection rinciple: The argument of a predicate having the greatest
number of Proto-Agent properties entailed by the meaning of a predicate will, all else
being e ual, be lexicalized as the sub ect of the predicate, the argument having the
greatest number of Proto-Patient properties will, all else being e ual, be lexicalized as
the direct ob ect of the predicate (Dowty (1991, p. 576)).
e what the Argument Selection Principle makes clear is that for Dowty (1991) the Proto-Agent
and Proto-Patient oles are higher order generalizations about meanings, which map directly
onto the syntax
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The Proto- ole y othesis: The orollaries

e Dowty also adds corollaries to the effect that in cases of near ties between two arguments in
numbers of proto-agent or proto-patient entailments, either one may be lexicalized as sub ect
or direct ob ect, as is shown in the following:

1.

If two arguments of a relation have (approximately) e ual numbers of
Proto-Agent and Proto-Patient properties, then either of both may be lexicalized as the
sub ect (and similarly for ob ects).

: With a three-place predicate, the nonsub ect argument having the greater
number of entailed Proto-Patient properties will be lexicalized as the direct ob ect and the
nonsub ect argument having fewer entailed Proto-Patient properties will be lexicalized as
an obli ue or prepositional ob ect (and if two nonsub ect arguments have approximately
e ual numbers of entailed Proto-Patient properties, either or both may be lexicalized as
direct ob ect).

. Proto- oles, obviously, do not classify arguments exhaustively (some
arguments have neither role) or uni uely (some arguments may share the same role) or
discretely (some arguments could ualify partially but e ually for both proto-roles).
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The Proto- ole y othesis in the Lexical Ma in Theory (LMT) of
Lexical nctional rammar (L )

e aenen (1993) is an adaptation of the Proto- ole Hypothesis to Lexical Mapping Theory
( Bresnan and Kanerva (1989))

® aenen s analysis is interesting for several reasons, one being that it helps to clarify the status
of thematic role labels like gent and Theme as used in

e the Lexical Mapping Theory (LMT) (Bresnan and Kanerva (1989)) provides for two binary

features, namely r(estricted), and o(b ective), which cross-classify the grammatical functions
SUBJ(ect), OBJ(ect), OBJ (restricted ob ect), and OBL(i ue) as in the following:

SUBJ:  [-r, -0]

OBJ: [-r, 0]
OBJ: [ r, o
OBL: [ r, -0]
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The Proto- ole y othesis in the Lexical Ma in Theory (LMT) of
Lexical nctional rammar (L ) (cont)

each argument of each predicate appears with a thematic role type classi cation

the particular universal set of thematic role types, and the hierarchy assumed are the following:

Agent Bene ciary Experiencer/Goal Instrument Patient/Theme Locative

these roles are mapped onto intrinsic classi cations by the features [ /-o], or [ /-r] following
certain typological generalizations, such as that patientlike roles may alternate between
sub ect and ob ect, while other roles such as gent, and Locatives, for instance, alternate
between the non-ob ect functions (Bresnan and aenen (1990, p.50))

so, for example, patients will always be intrinsically classi ed as [-r]
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The Proto- ole y othesis in the Lexical Ma in Theory (LMT) of
Lexical nctional rammar (L ) (cont)

e thus, the predicate together with the thematic roles of its arguments and their intrinsic
classi cation features is called a(rgument)-structure, the idea being that
The a-structures of words contain the minimal lexical information needed for the

pro ection of semantic roles onto surface syntactic structures (Bresnan and aenen
(1990, p.50)).

e nally, a robust, monotonic linking theory takes care of the mapping of such underspeci ed
roles onto grammatical functions, such as , and , by lling in these features
not provided by the intrinsic classi cation, much like the theory of feature underspeci cation
in phonology

Syntax-Semantics Integration in HPSG, ELSNET06, 3-14 July 2006, Hamburg 31



So hat et another theory here thematic roles are resent

suppose it is true cross-linguistically that Patients are intrinsically classi ed as [-r], i.e., they
are sub ects or ob ects, not restricted ob ects , or obli ues
recall that the a-structure includes both the thematic role classi cation and the intrinsic
classi cation
if the mechanism for mapping from a-structures to grammatical functions (f-structures) is
sensitive to the thematic role classi cation (here, atient), only to the intrinsic
classi cation (here, -r ), then the uestion arises as to why thematic role classi cations should
be needed at all
the fact is that some analyses assume that this mapping is sensitive to thematic role
classi cations an example of such a case is the rule of Theme Suppression in Bresnan and
Moshi (1990, p. 170)
trying to avoid thematic role classi cations altogether, aenen (1993) associates directly
with the intrinsic classi cation features whatever semantic characterization would otherwise
be associated with the thematic role types
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So hat et another theory here thematic roles are resent

7. in particular, she associates Dowty s Proto-Agent, and Proto-Patient cluster properties with
the features [-o], and [-r], respectively

8. in aenens proposal, Dowty s Argument Selection Principle is applied to an argument to
derive the intrinsic classi cations: a role with more Proto-Agent than Proto-Patient properties
is classi ed [-o], while a role with more Proto-Patient than Proto-Agent properties is classi ed
&

9. therefore, one could safely draw the conclusion that both in Dowtys, and in aenens
proposals there is not one-to-one mappings between the syntactic, and the semantic classes,
but many-to-one

10. thus, there is no semantic feature, or set of features, common to all (intrinsically) [-0]
arguments, or all (intrinsically) [-r] arguments, but some procedure like Dowty s Argument
Selection Principle is speci ed.
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Lexical ecom osition roaches

e Lexical Decomposition theories claim that they offer the kind of elaborated semantics which
thematic role theories of the sort we have seen so far do not

e our starting point in lexical decomposition theories will be the study of ktionsarten or
Lexical spect

e ktionsarten categories are generally differentiated along the two dimensions of temporal
criteria and agency.

Syntax-Semantics Integration in HPSG, ELSNET06, 3-14 July 2006, Hamburg 34



o ty

Dowty (1979) proposes a lexical aspect (Aktionsart) system with four temporal categories:

1. states,

2. activities,

3. single changes of state, and

4. complex changes of state

all these four temporal categories are further distinguished into agentive/non-agentive
predicates

according to Dowty (1979), the most important temporal criterion is the notion of temporal
change, which differentiates states, which do not involve change, from the other three
categories, namely the activities, which denote inde nite change of state, as well as the single
changes of state, and the complex changes of state, which denote de nite change

Dowty s activities and single/complex changes of state correspond to Vendler s activity and
accomplishment predicates, respectively

examples of the former are the predicates » or p s a ar, which lack de nite criteria for
completion examples of the latterare Ilda o s orpa a a r, which have such criteria
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o ty (cont )

the central idea of Dowty s theory is the following:

...the different aspectual properties of the various kinds of verbs can be explained by
postulating a single homogeneous class of predicates - stative predicates - plus three or
four sentential operators and connectives (Dowty (1979, p.71)).

two of Dowty s most important operators, which along with the connectives are treated as
logical constants, are , and

the operator, which expresses the notion of causation, takes two propositions as
arguments, and is used in order to de ne accomplishments

the operator takes a single state as its scope, and it is interpreted in such a way so
that (p) is true at time , if pis true ust prior to , and p is true ust after . The

operator is introduced by accomplishment verbs, and the state p corresponds to the
result state of the accomplishment

Dowty s proposal does not re uire that there be a uni ue translation of each linguistic
expression into intensional logic, only that there be at least one translation
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o ty (cont )

e in principle it is possible to adopt the mechanisms of Dowty s system and then proceed to
de ne a linguistic level representing lexical decomposition. Two examples of research along
those lines are the ole and eference Grammar ( ) developed by Foley and Van Valin
(1984), and recent work by Bierwisch (1988).
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oley and van alin

Foley and Van Valin, making use of Dowty s system, developed a theory of logical structures,
were thematic roles are de ned according to the position of a variable in these logical structures
by means of a table of universal correspondences (Foley and Van Valin (1984, ff. 47))

For example, a sentence like the following:
(29) The book is on the shelf.

has the logical structure e-at (the book, the shelf)

a table of universal correspondences between positions in logical structures and thematic roles
indicates that oo is a Theme and s [ is a locative

then a thematic hierarchy maps these thematic roles onto the so-called Macro-Roles ,
and , and these roles in turn are mapped onto the morphosyntax of the sentence

from this point of view, their theory should be viewed as lying somewhere in between the
thematic role theories and the lexical decomposition approaches.
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ler isch

Bierwisch s (1988) semantic form () contains operators from a nite universal list such as
: , etc.

Bierwisch hypothesizes that the tendency for mapping to grammatical functions to follow
a thematic hierarchy follows from a universal embeddedness principle which says that
arguments are ordered according to the level of embeddedness in

arguments corresponding to variables which are less embedded precede arguments
corresponding to variables which are more embedded

this ordering determines the mapping to morphosyntax and to grammatical relations

Syntax-Semantics Integration in HPSG, ELSNET06, 3-14 July 2006, Hamburg 3



ier isch (cont )

e for example, in a logical form like (30) below
(30) y x[ DO[[... ...]CAUSE[BECOME[accomplishment-verb(y)]]]]

the variable would precede g, since y is more deeply embedded because of the ordering on
morphosyntactic features, will be the grammatical sub ect (linked by agreement) and y the
grammatical ob ect (linked by ad acency)

e thus, with respect to linking this universal embeddedness principle serves the same function
that a thematic hierarchy serves for thematic-role based theories

e like Foley and Van Valin s, Bierwisch s approach relies on the assumption that each clause can
be mapped to a uni ue , or at least that all s associated with a given clause have the
same relative embedding of variables.
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The ro lem of semantic rimitives

1. What is the primitive semantics basis for thematic roles approaches in general
2. How do we know a semantic primitive when we encounter one

3. What sort of criteria should we impose
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ea nesses of thematic role ty es and lexical decom osition systems

e a general weakness of thematic role types, as well as lexical decomposition systems is that the
primitive thematic roles or relations are not independently re uired by the grammar

e even semantic tests such as adverbial modi cation do not seem to point to a uni ed notion of
gent, due to the fragmentation problem Dowty (1986) pointed out: that is, some adverbs
diagnose the presence of a volitional agent, some an initiative agent, and so forth

e cover terms, like gent, and Theme do not seem to be independently motivated
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ns ers to these ro lems

e one answer to this problem which has been advanced is that thematic roles are o p al
primitives which are in principle independent of language and exist external to language
knowledge

e according to one version of this idea, thematic roles must meet a condition of epistemological
priority allowing them to form the basis for language a uisition (cf., Chomsky (1981, p. 10))

e in a similar way, Jackendoff (1983) usti es semantic primitives by bringing information to
bear from different cognitive domains, under the assumption of his onceptual Structure
Hypothesis (cf., Jackendoff (1983, p. 17)):

Thereisas [ level of mental representation, o p alsr r, at which linguistic,
sensory, and motor information are compatible.

e concerning his o o s ra ,which holds that this neutral level of conceptual structure
is re uired, Jackendoff admits that it is di cult to see how to apply it usefully. Our notions
of the information conveyed by nonlinguistic peripheral systems are if anything feebler than
our understanding of linguistic information (cf., Jackendoff (1983, p. 18))
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ns ers to these ro lems (cont )

e at this stage it seems that the study of cognition is not capable of providing independent
evidence for or against particular grammatical analyses, and as a result there is very little
support given for the speci ¢ conceptual structures which are claimed to be associated with
sentences. Like the epistemological criterion, the Cognitive Constraint is an interesting
hypothesis but di cult to con rm or falsify, or even to apply usefully on the assumption of its
validity.
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