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Abstract

THE STATUS OF CHOMSKY'S THEORY
OF TRAMSFORMATIONAL GENERATIVE GRAMMAR
AS A MENTALIST THEORY OF LANGUAGE
by
John S. Ritter

Adviser: Professor D. Terence Langendoen

This study examines the merits of Chomsky's claim that linguis-
tics should be a mentalistic science and the merits of his claim that
Transformational Generative Grammar is the called-for mentalist theory
of Tanguage and language acquisition. Chapter 1 considers recent argu-
ments that have been advanced in favor of an autonomous non-mentalistic
Tinguisticsand finds them ~ accurate and unconvincing and concludes that
the twin goals of providi.; grammars that are psychologically real and a
general Tinguistic theory that can double as a model of the child's lan-
guage acquisition device are both legitimate and desirable. Chomsky's
claim, however, that the grammars that speakers internalize are trans-
formational grammars is found incompatible with evidence from both psy-
cholinguisticsand automata theory. Chapters 2, 3, and 4 consider
Chomsky's Language Acquisition Device. Chapter 2 concludes that the

linguist's choice of a general linguistic theory is hopelessly
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underdetermined by the available linauistic evidence. Chapter 3 con-
cludes that the Tinguist Tacks the evidence necessary to construct an
evaluation measure and thatnotation-based evaluationmeasures make highly
counter-intuitive claims about the set of possible human grammars

Chapter 4 concludes that even if we had ar accurate enumeration of the
set of possible human grammars and an evaiuation measure, the Language
Acquisition Device cannot be an explanatory model of language acquisi-
tien since it cannot, in principle, be speeded up to the point where it
can operate in real time. Chapter 4 concludes that if we wish to develop
an explanatory model of language acquisition we must seek an algorithm
capable of directly constructing grammars for a language on the basis of
the data. The claim that there is a single "correct" or "simplest" gram-
mar which all speakers internalize and the language acquisition device
must output is viewed not oniy as being false but as placing an unreason-

able burden on a grammar construction algorithm.
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This dissertation examines the merits of Chomsky's claim that
Tinguistics should be a mentalistic science whose grammars are psycho-
logically real and whose general theory can also serve as a model of the
speaker's language acquisition device. It also seeks to determine
whether Chomsky is correct in claiming that the grammars speakers inter-
nalize are transformational grammars or correct in claiming that Trans-
formational Generative Grammar is a model of the child's language acqui-
sition device.

The dissertation consists of four main chapters and a conclusion.
Chapter 1 discusses whether or not Tinguistics should be a mentalistic
science. Two major types of challenge to Chomsky's position wi
considered: (1) recent attacks on Chomsky's claim that linguistics should
be a mentalistic science by linguists who do not view Tinguistics as a
subdiscipline of psychology and (2) recent attacks on Chomsky's claim
that transformational generative grammar is a mentalistic science by
Tinguists who feel that 1inguistics should be a subdiscipline of psycho-
Togy but isn't. Chapters 2 through 4 examine the adequacy and testabi-
Tity of Chomsky's Language Acquisition Device (L.A.D.). Chapter 2 ex-
amines the testability of hypotheses concerning the form of Universal
Grammar. Chapter 3 examines the adequacy and testability of claims made
about the form and functioning of the evaluation measure. And Chapter 4

examines the operation of the Language Acquisition Device as a whole to
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determine whether or not it is a realistic and explanatory model of lan-
guage acquisition. Chapter 5 presents the conclusions of this study.

Since Chomsky's views have, in the past, been seriously misrep-
resented by some critics, the study makes every effort to present a com-
prehensive and accurate statement of his views--particularly those that
will be called into question. The reader is thus in a position to eval-
uate fully any criticisms that are made and additionally in a position
to uncover any inadequacies in Chomsky's pn<itinn that may have haen

overlooked or ignored in this study.
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CHAPTER 1

SHOULD LINGUISTICS BE A MENTALISTIC SCIENCE
AND IS TRANSFORMATIONAL GENERATIVE GRAMMAR
A MENTALISTIC SCIENCE OF LINGUISTICS?

Tinguistics should be a mentalistic science and his claim that Transfor-
mational Generative Grammar (T.G.G.) is the desired mentalistic theory of
language are considered: (1) recent attacks on Chomsky's claim that lin-
guistics should be a mentalistic science by scholars who do not feel that
Tinguistics is best viewed as a subdiscipline of psychology and (2) re-
cent attacks on Chomsky's claim that transformational generative grammar
is a mentalistic science by scholars who feel that linguistics should be,
but isn't, a subdiscipline of psychology. The chapter consists of three
sections. Section 1 presents Chomsky's arguments (a) for the claim that
Tinguistics should be a mentalistic science and (b) for the form such
theory should take. Section 2 examines the attacks that have been made
on the claim that Tinguistics should be a mentalistic science. Section 3
considers the attacks that have been made on the claim that Chomsky's

T.G.G. is a mentalistic theory of language

1.1 Chomsky's Conception of Linguistics as a Mentalistic Science

This section traces the evolution of Chomsky's theorizing about
the goal of making linguistics a mentalistic science. It consists of

three parts. Subsection 1.1.1reconstructs the steps taken by Chomsky
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in advancing the claim that the grammars linguists write should be psycho-
logically real (i.e., isomorphic with a subpart of the grammatical system
internalized and used by the speakers of a language) and describes the
model of the speaker's hearer's Tinguistic abilities that was developed
by Chomsky amd Miller. Subsection 1.1.2nresents Chomsky's claims concern-
ing the implications of his research for psychology. Subsection 1.1.3de-
scribes the evolution of Chomsky's thinking about the form and operation
of the language acquisition device (a topic which will be discussed in

greater detail in subsequent chapters).

1.1.1 On_the Goal of Providing Grammars That Are Psychologically Real

The task of reconstrcting the chain of reasoning behind Chomsky's
claim that the goal of linguistics should be to provide grammers that are
psychologically real and behind his claims concerning the actual struc-
ture of a model of the speaker-hearer's Tinguistic abilities is compli-
cated by the fact that these goals underlay, but were neither described
nor justified in two of Chomsky's earliest major works: The Logical
Structure of Linguistic Theory (1955) and Syntactic Structures (1957).
Chomsky explains his reluctance, in those works, to explicitly state

these goals in his 1975 introduction to The Logical Structure of Lin-

guistic Theory (LSLT): "In LSLT the 'psychological analogue' to the meth-
odological problem of constructing linguistic theory is not discussed,
but it lay in the immediate background of my own thinking. To raise the
issue seemed to me, at the time, too audacious" (Chomsky 1955/75 p.35).1
The "psychological analogue" to the 1inguist's construction of a
grammar that Chomsky had in mind was, of course, the child's acquisition

of a grammar. The Tinguist has a corpus of data for which he is trying
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to formulate a set of rules (i.e., a grammar) which the Tinguist must
select on a principled basis from among a set of competing grammatical
descriptions. The Tlinguist's counterpart--the child--has a corpus of
utterances which the child has heard and which must be explained by a
grammar which the child selects from among a set of competing grammati-
cal descriptions on some principled basis. If the linguist and the child
select their grammar from the same pool using the same principle(s), both
the task and the result will be strictly analogous (i.e., the child and
the Tinguist will both arrive at the same grammar in the same manner).
The general linguistic theory in this case becomes simultaneously an ac-
count of linguistic principles and methodology and an account of the
principles and procedures the child has available innately to bring to
bear in Tanguage acquisition.

Chomsky claims in his 1975 introduction to LSLT that it was an
unstated assumption of LSLT that the Tinguist's results were the same as
the child's:

The ‘realist interpretation' of linguistic theory is assumed through-
out and it is argued that the competence attained by the normal
speaker-hearer is represented by a transformational generative gram-
mar, which determines the representation of each sentence in the
Tevels of phrase structure and transformational structure (inter
alia}. These representations are then employed in the use and under-
standing of language. and provide the basis for the more general
theory of language that will be concerned with meaning and refer-
ence, the conditions of appropriate use of language, how sentences
are understood, performance in concrete social situations, and in
general, the exercise of linguistic_competence in thought and com-
munication [Chomsky 1955/75 p. 45].

Whatever the underlying assumptions of Chomsky's earlier writings
may have been, his first published discussion of the goal of providing a
linguistic model of the speaker-hearer's linguistic abilities appears in

his 1958 paper "Linguistcs, Logic, Psychology and Computers." In this
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work, Chomsky describes three abilities that the Tinguistic model must
replicate: (1) the speaker's ability to distinguish sentences from non-
sentences, (2) the speaker's ability (in most instances) to understand
new sentences immediately and automatically, and (3) the speaker's abi-
1ity to instantaneously produce desired sentences which may he entirely
new to the speaker. To duplicate tiese abilities, we must construct the
following three devices: (1) a grammar, (2) a device for determining
uniquely and uniformly a structural description for each sentence (a
speech recognition device),3 and {3) a device that accounts for the
speaker's ability to select a particular sentence (a speech production
device). Chomsky maintains in this paper that in learning the language
the child develops "something 1ike a rather abstract theory to account
for specific subject matter (observations of particular sentences)"
(p. 433). The adult who recognizes and understands a sentence has "suc-
ceeded in determining that this sentence is 'predicted' (generated) by
this theory, and in determining how it is generated" (p. 433). In speech
production, the speaker "on the basis of inputs about which we know too
little even to speculate . . . selects a set of 'choices' which, taken
as inputs to the grammar, determine a particular generated sentence"
(p. 431).4

It is, however, important to recall that while Chomsky views the
grammar as playing a crucial role in speech production and recognition,
he also warns the reader not to confuse the grammar with a production or
recognition device. Even in Syntactic Structures (which did not so much
as allude to the possibility of a mentalistic science of linguistics),
Chomsky was careful to warn the reader against jumping to such a false

conclusion:
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We have described these grammars as devices for generating sentences.
This formulation has occasionally led to the idea that there is a
certain asymmetry in grammatical theory in the sense that grammar is
taking the point of view of the speaker rather than the hearer; that
it is concerned with the process of producing utterances rather than
the 'inverse' process of analyzing and reconstructing the structure
of given utterances. Actually, grammars of the form that we have
been discussing are quite neutral as between speaker and hearer, be-
tween synthesis and analysis of utterances. A grammar does not tell
us how to synthesize a specific utterance; it does not tell us how to
analyze a particular given utterance. In fact, these two tasks which
the speaker must perform are essentially the same and are both out-
side the scope of grammars of the form (35). Each such grammar is
simply a description of a certain set of utterances, namely, those
which it generates [Chomsky 1975 p. 481.

The description of the speech production and recognition devices
becomes a bit more detailed in Tater papers but the descriptions always
remain highly general and programiatic at best and Chomsky continually
advises the reader that "it seems to me very likely that attempts to con-
struct a model forthe speaker or hearer are quite premature at this
point, since we can hardly claim to have an adequate characterization of
the form of the grammars that provide the devices that are employed, in
some way, in the production and understanding of speech" (Chomsky 1961a
p. 127).

The most detailed account of the sentence recognition device ap-
pears in Chomsky and Miller's 1963 paper "Finitary Models of Language
Users":

Instead of a relatively passive process of acoustic analysis fol-
Towed by identification and symbolic representation, we imagined . . .
an active device that recognizes its input by discovering what must
be done in order to generate a signal (in some possibly derived

form) to match it. At the heart of this active device, of course,

is a component M that contains rules for generating a matching sig-
nal. Associated with M would be components to analyze and (tempo-
rarily) to sture tue input, components that reflect various semantic
and situational ¢o .traints suggested by the context of the sentence,
a heuristic comporent that could make a good first guess, a component

to make the compariscn of theinput and the internaily generated sig-
rals, and perhaps others, On the basis of an initial guess, the
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device generates an internal s1gna1 according to the rules stored in
M and tests its guess against the input signal. If them
satisfactory, the discrepancy is used to make a better guess.
this manner the device proceeds to modify its own internal signal
until the match is judged satisfactory or the input is dismissed as
uninteiligible. The program for generating the matching signal can
be taken as the symbolic representation of the input (Mﬂler and
Chomsky 1963 p. 465).

Chomsky and Miller consider the grammatical subcomponent (M) of

the speech recognition device and the heuristic subcomponent (that gener-
ates the reasonable first guess) to be the most important. They feel,
however, that we stand a good chance of making progress in our descrip-
tion of the grammatical subcomponent M. The grammatical subcomponent M
is a device which "takes as its input a string x of symbols and attempts
to understand it; that is to say, M tries to assign to x a certain struc-
tural description F(x) or a set {Fy(x), ... , Fm(x)} of structural de-
scriptions in the case of a sentence x that is structurally ambiguous in
m different ways" (p.466). No provision was made in this paper for sup-
plying a semantic interpretation of these structural descriptions since
semantic theory was not sufficiently well developed at the time this
paper was written (cf. p.466).

Chomsky and Miller propose that we divide the grammatical sub-
component M inte two further subcomponents M1 and Mp. My utilizes short
term memory to perform computations on the input string as it is re-
ceived symbol by symbol. Tiis "superficial" analysis is transmitted to
My which contains a transformational grammar stcred in long-term memory.
My utilizes the full resources of the transformational grammar to deter-
mine the deep structure on the basis of the information provided by M1.6

Chomsky and Miller suggest the following test of the psychologi-

cal reality of their model:
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The psychological plausibility of a transformational model of the
Tanguage user would be strengthened, of course, if it could be shown
that our performance on tasks requiring an appreciation of the struc-
ture of transformed sentences is some function of the nature, number,
and complexity of the grammatical transformations involved [Miller
and Chomsky 1963 p.481].

A topic of grave concern to Chomsky and Miller is the question of
whether or not human memory limitations should be incorporated into the
form of their theory. The problem they are confronting is that

. . . natural languages are not adequately charact
Tinear grammars (finite automata), vot we know th
and heard by devices with bounded memory. . . . No automaton with
bounded memory can produce all and only the grammatica1 sentences of
natural language; every such device, man presumably included, will
exhibit certain Timitations [Miller and Chomsky 1963 p.421).

Chomsky and Miller are aware that many people will see a paradox in the
fact that the human cognitive capacity is that of a finite state grammar,
yet the grammars that Chomsky and Miller are postulating as part of tiw
recognition device greatly exceed that in power (and may in fact corrcs-
pond to the most powerful of the automata--the Turing machine). Chomsky
and Miller feel, however, that the paradox is not real and there is no
real need to incorporate human memory limitations into the form of human
grammars. They claim (cf.p. 427) that while the device M may very weli
turn out to have insufficient computational space (i.e.,memory) to permit
it to understand all of the sentences predicted by the grammar to be
grammat®cal, this turn of events has no greater significance for the
form of our grammatical theory than the similar discovery that there are
numerous mathematical calculations that humans cannot perform has for
the form in which we write up our mathematical algorithms. In both cases
the addition of memory aids (such as paper and a pencil) expands the

class of calculations that humans can perform accurately. The fact that
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the class of possible computations is expandable in this manner suggests
that the memory Timitations are not incorporated in the mathematical and
grammatical algorithms themselves but rather are strictly a function of
the amount of computational space humans have available for the use of
these algorithms.

The existence of instances where humans fail to be able to recog-

nize (or produce) sentences that are predicted by the grammar to be gram-

recognition (or production) device will "breakdown" (i.e., fail to recog-
nize or produce a sentence) do not correspond to where linguistic per-
formance actually breaks down. In other words, we have a problem when
we predict on the basis of our knowledge of the computational space re-
quired by the grammar and the amount of memory we know humans to have
available that a speaker will be unable to recognize a sentence (or pro-
duce it) and speakers do, in fact, recognize (or produce) the sentence
in question, or when we predict that the speaker should be able to recog-
nize (or produce) a sentence and speakers cannot. It is unfortunate
thatpsycholinguists have contented themselves with checking to see if
the familiar instances of human performance failures (e.g., with multiply
embedded sentences) can be explained away in terms of the interaction of
human memory timitations with the grammar. It may very well be the case
that there are instances where we should expect a performance failure
and no such failure occurs. If this were the case we would have to con-
clude that speakers are not performing their calculations with a device
requiring expanded memory for its computations.7

Virtually nothing of substance has been added by Chomsky to
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expand the description of the performance model since his 1963 paper
with Miller. Chomsky did, however, clarify the distinction between com-
petenceand performance that was implicit in the 1963 paper. The classic
description of the competence/performance distinction is, of course,

Chomsky's Aspects discussion:

Linguistic theory is concerned primarily with an ideal speaker-
listener in a completely homogeneous speech-community, who knows its
Tanguage perfectly and is unaffected by such grammatically irrele-
vant conditions as memory Timitations, distractions, shifts of atten-
tion and interests, and errors (random or characteristic) in applying
his knowledge of the language in actual performance. . . . To study
actual Tlinguistic performance, we must consider the interaction of a
variety of factors, of which the underlying competence of the
speaker-hearer is only one. . . . We thus make a fundamental distinc-
tion between competence (the speaker-hearer's knowledge of his lan-
guage) and performance (the actual use of language in concrete situa-
tions) [Chomsky 1965 pp.3-4].

1.1.2 Implications for Psychology

Chomsky's first detailed discussion of the implications of his
research for theoretical psychology appeared in his 1959 review of
B. F. Skinner's Verbal Behavior. In this review, Chomsky maintains that
Tanguage acquisition involves internalizing a highly complex and abstract
formal grammatical system. This system is not Tearned primarily through
instruction and careful differential reinforcement, but rather, much
more casually and with remarkable rapidity. Chomsky reminds us of the
common observation that the children of immigrants often learn their sec-
ond language in the streets from other children with amazing rapidity.
The speech of these children is, typically, completely fluent and cor-
rect to the last allophone; while their parents, no matter how high their
motivation may be and how much instruction they may have received, seem
completely to miss subtleties that have Tong since become "second nature"

to their children. (cf. p.42).
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Chomsky also rejected the assumption that the new sentences
which we produce and understand are related to sentences we have previ-
ousTy used or encountered by any simple notion of formal, semantic, or
statistical similarity or identity of grammatical frame. Chomsky charges
that "talk of generalization in this case is entirely pointless and
empty"” (p.56). We produce and recognize new sentences because they are
generated by the grammar we internalize and because we are capable of

seiitences are derived in the gram-

de

mar. Chomsky doesrn't claim, however, that reinforcement and instruction
play no role whatscever in language acquisition. He maintains that:

As far as acquisition of language is concerned, it seems clear that
reinforcement, casual observation, and natural inquisitiveness
(coupled with a strong tendency to imitate) are important factors,
as is the remarkable capacity of the child to generalize, hypothe-
size, and 'process information' in a variety of very special and
apparently highly complex ways which we cannot yet describe or begin
to understand, and which may be largely innate, or may develop
through some sort of Tearning or through maturation of the nervous
system. The manner in which such factors operate and interact in
language acquisition is completely unknown. It is clear that what
is necessary in such a case is research, not dogmatic and perfectly
arbitrary claims, based on analogies to that small part of the ex-
perimental Tliterature in which one happensto be interested. The
pointlessness of these claims becomes clear when we consider the
well-known difficulties in determining to what extent inborn struc-
ture, maturation, and learning are responsible for the particular
form of a skilled or complex performance . . . [Chomsky 1959 p.43].

1.1.3 The Language Acquisition Device
Chomsky's first reference in print to the goal of providing a
language acquisition device appears in his 1958 papers "Linguistics, Logic,
Psychology and Computers." The details concerning the internal structure
of this device were skimpy, but Chomsky was convinced that
. . . the device . . . will have complex properties beyond the abil-

ity to match, generalize, abstract and categorize items in the simple
ways that are usually considered to be available to the organisms.
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In other words, the particular direction that language learning fol-
Tows may turn out to be determined by genetically determined matura-
tion of complex "information-processing" abilities, to an extent
that has not, in the past, been considered at all Tikely [Chomsky
1958 p.433].

The internal structure of the device is described in greater de-
tail in "Explanatory Models in Linguistics" (1962a). Grammars are ac-
quired by means of a language acquisition device which essentially in-
corporates the general theory of linguistic structure. In other words,
it has available to it an advance specification of the form 2 grommar
can take (i.e., an enumeration of the class of possible sentences, struc-
tural descriptions, and grammars, a method for determining the structural
description of an arbitrary sentence for any of the permitted grammars,
and an evaluation procedure). The goal of the language acquisition de-
vice is to select the most highly valued grammar that is compatible with
the data.

Chomsky explains how the device operates in Aspects of the Theory
of Syntax (1965). The language acquisition device has available to it a
set of primary linguistic da’ca‘8 The device then searches through a set
of possible hypotheses Gys Gps ..t (which are available through the algo-
rithm that enumerates the set of possible human grammars) and selects
those grammars that are compatible with the primary linguistic data
(which is done by using the function that assigns a structural descrip-
tion to any arbitrary sentence to determine whether the grammar is com-
patible with the data). The device then selects the most highly valued
grammar of this set using the evaluation measure.

This model is not, however, claimed to be totally realistic.
Chomsky and Miller point out in their 1963 paper "Introduction to the

Formal Analysis of Natural Languages" that
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Of course, we would have to supply the language-learning device with
some sort of heuristic principles that would enable it, given its
input data and a range of possible grammars, to make a rapid selec-
tion of a few promising alternatives, which could then be submitted
to a process of evaluation, or that would enable it to evaluate cer-
tain characteristics of the grammar before others. The necessary
heuristic procedures could be simplified. however, by providing in
advance a narrower specification of the class of potential grammars.
The proper division of Tlabor between heuristic methods and specifi-
cation of form remains to be decided, of course, but too much faith
should not be put in the powers of induction, even when aided by in-
telligent heuristics, to discover the right grammar. After all,
stupid people Tearn to talk, but even the brightest apes do not
[Chomsky and Miller 1963 p.277].

Chomsky (1965) suggests thatone possible heuristic strategy might
be to consider only grammars that have better than a certain value. In
addition he notes that

What is required of a significant linguistic theory, then, is that
given primary linguistic data D, the class of grammars compatible
with D be sufficiently scattered, in terms of value, so that the
intersection of the class of grammars compatible with D and the

class of grammars which are highly valued be reasonably small. Only
then can language learning actually take place [Chomsky 1965 p.203,

fn.22].
One last idealization should be noted. Chomsky is describing
"an idealization in which only the moment of acquisition of the correct
grammar is considered" (Chomsky 1965 p.202, fn.19). A realistic model
would have to account for the construction and abandonment of a succes-

sion of grammars of increasing sophistication, simplicity and accuracy

by the child.

1.2 The Case for an Autonomous Linguistics

In the last five years, a small but growing number of scholars
within the transformational school (as well as a larger number of schol-
ars from without) have challenged Chomsky's mentalist conception of lin-

guistics and called for a return to an autonomous ("unpsychologized")
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11'ngu1'st1’c5.9 Their arguments on behalf of this position will be pre-
sented and evaluated here. Unfortunately, several of the strongest and
most carefully developed arguments against the mentalist conception of
Tinguistics exist only in first draft form and cannot be attributed to
their authors--who still have the option of revising or even abandoning
them. To get around this difficulty I will present a composite picture
of the anti-mentalist arguments that could potentially be made without

"~ OF auinors. None of the arguments

will be of my own devising, so in no instance will we be evaluating a
straw man. In fairness to the scholars who have advanced the autonomous
Tinguistics position, it should be noted that no single scholar has made
or endorsed the entire slate of anti-nentalist arguments presented here.
It is, in fact, 1ikely that each would find at least one argument that
he wouldn't care to endorse.

The autonomists maintain that the proper subject matter for 1in-
guistic investigation is language--not knowledge of language. They ask
why Tinguists should concern themselves with how humans acquire knowl-
edge of their Tanguage or with the specific form in which such knowledge
is represented when such disciplines as mathematics, physics, and econo-
mics are perfectly content to Teave research into these topics in the
hands of psychologists. They question whether Chomsky's enlarged domain
of linguistic inquiry is any more efficient, productive or "natural"
than the traditional division of labor between linguistics and psycho-
Togy. Several of the autonomists suggest that if linguistics is to be
incorporated into another discipline, it should be mathematics, not psy-

chology.
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The analogy with mathematics has inspired many of the anti-
mentalist arguments that have been advanced. Several of the autonomists
have claimed that arguments against an autonomous Tinguistics should be
translatable, by parity of reasoning, into arguments against an autono-
mous mathematics. They conjecture that no mathematician could be con-
vinced that the proper goal of that discipline is to replicate the ideal
human mathematician's knowledge of a number system and explain how humans
acquire such knowledge.

One of the autonomists maintains that the mentalist/autonomist
controversy in linguistics can be clarified and possibly resolved if we
re-examine the Nominalist/Conceptualist/Platonist debate that took place
in mathematics. The Nominalist view of mathematics (propounded by
J. S. Mi11) is that mathematical propositions represent truths about how
collections of discrete physical objects can be separated and rearranged.
We know, for instance, that 1 + 1 = 2 because our manipulation of physi-
cal objects reveals this to be the case. Arithmetic and geometric pro-
positions are, thus, inductive generalizations about facts observed in
nature (i.e., they are empirical propositions iike those we are familiar
with in physics, chemistry, etc., except that they are so confirmed by
experience that we view these propositions as having certainty).

The Conceptualist view (espoused by Brentano, Erdmann and
others) is that arithmetical and geometrical propositions represent psy-
chological Taws about human mathematical reasoning. The equation
1+ 1 =21s true because that is the s:Zution supplied by the operation
of our mental mathematical faculty. The goal of mathematics, according to
this viewpoint, is to produce an axiomatization or human mathematical

reasoning.
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The Platonist view of arithmetic (endorsed by Frege and many
other mathematicians) is that the subject matter of mathematics is not
arrangements of physical objects or psychological Taws of mathematical
reasoning but rather numbers with are abstract objects.

The Nominalist view is described as having the following three
problems: (1) according to this view it is, in principle, possible for
empirical counterexamples to refute standard mathematical truths, yet
the fact is that no one would accept such a refutation. (2) we view all
mathematical truths as having the same degree of certainty even though
we have not actually encountered any empirical support in the real world
for most of these mathematical truths, and (3) it is impossible to sup-
ply a physical interpretation for numbers like V=T .

The Conceptualist view also allows for the possibility that
standard mathematical truths may be empirically disconfirmed, say, if
psychological testing reveals that humans add 88 and 8 and get 97 as a
sclution. Frege, a particularly insightful critic of both the Nominal-
ist and Conceptualist views of mathematics, is quoted on the defects of
the Conceptualist view:

. . . it is impossible to ascribe to every person his own number
one; for in that case we should first have to investigate the extent
to which the properties of these ones agreed, and if one person said
‘one times one is one' and the next said 'one times one is two', we
would only register the difference and say your one has one property,
mine has another. There could be no question of any argument as to
who was right, or of any attempt to correct anyone; for they would
not be speaking of the same object. Obviously, this is totally con-
trary to the sense of the word 'one' and the sense of the sentence
'one times one is one'. Since the number one, being the same for
everyone, stands apart from everyone in the same way, it can no more
be researched by making psychological observations than can the moon.
Whatever ideas there may be of the number one in individual souls,

they are still to be carefully distinguished from the number one, as
ideas of the moon are to be from the mcon itself [Frege 1967 p.16].
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The Tinguistic analogues to these views are as follows: occupying
the Nominalist position in linguistics is "taxonomic" structuralist lin-
guistics which concerned itself with making inductive generalizations
about the segmentation and distribution of physically objective linguis-
tic units. Linguistics has two variants of the Conceptualist position
which are called "Competencism" and "Performancism." Both views concern
themselves with the speaker-hearer's knowledge of the language. The com-
petencists (e.g., Chomsky) demand that the arammar be psycholegically
real only in the sense that it represents all and only the knowledge
speaker-hearers have of their language and that the general theory be
psychologically real only in the sense that it represents all and only
the knowledge that children have initially about the possible form of
grammars and the procedure for selecting one. The Performancists (e.g.,
Derwing, Watt, and in their recent writings Wayne Garrett, Janet Fodor
and Jerry Fodor) make the stronger demand that grammars be considered
psychologically real only if the rules and distinctions of the grammar
play a role in the explanation of the on-line Tinguistic computations
connected with speech production and perception and that general linguis-
tic theory be considered psychologically real only if the distinctions,
etc., it incorporates play a rc'e in the explanation of the on-line com-
putations taking place in language acquisition.

The Platonist (or autonomist) view of linguistics is that Tin-
guistics is not concerned with the knowledge speakers have of either
their language or the general form of language, but rather, with the lan-
guage and the Tinguistic universals themselves. Linguistic theories are,

thus, concerned with abstract objects whose reality exists independent
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of individual speakers. The goal of the linguist is to produce the opti-
mai formai system which predicts and explains every property and relation
of every sentence. These theories reproduce speaker intuitions but are
not vulnerable to psychological or neurological disconfirmation.

The author of this very extended analogy accepts Chomsky's attack
on the Nominalist position in Tlinguistics and concentrates on arguing
against the Conceptualist position. Two major arguments are invoked
against (both variants of) the Conceptualist position. The first argu-
ment alleges that the Conceptualist position makes counter-intuitive
claims about what constitutes being a speaker of a natural language.
Consider a situation in which we are visited by aliens who are able to
communicate fluently with us in English. We would naturally want to
claim that these aliens are speakers of English. But suppose, as would
be 1ikely, a psychological or neurological examination of the aliens'
brains revealed that they have a vastly different brain structure from
our own and that the language processing mechanisms that they are using
to communicate with us are completely different from our own except they
agree with respect to the structural descriptions they assign to sen-
tences. The grammar that is psychologically real for them is not the
grammar that is psychologically real for us. Given such a situation, it
is claimed in this argument that the conceptualist would be forced to
claim, contrary to our intuitions, that the aliens are not speakers of
English. Moreover, it is claimed that if the human speakers of Engiish
underwent some dramatic overnight change intheir neurological structure
while continuing to assign the same structural descriptions to sentences,
the conceptualist would, nonetheless, be forced to claim that these

people no longer speak English.
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The second argument claims that grammatical rules are no more sub-
ject to psychological or neurological disconfirmation than are mathemati-
cal truths since they are both properly construed as being concerned
with abstract objects. The 1inguist iieedi’' L abandon any of the rules of
his/her optimal grammar just because psychological testing reveals that
speakers do not have such a rule. The goal of the 1linguist should be to
capture and explain the facts about language, not to duplicate speakers'
possibly non-optimal accounts of these facts.

The Platonist approachis said to free the 1inguist from the Nomi-
nalist and Conceptualist constraints on the form of grammars that overly
restrict their abstractness and prevent the linguist from writing optimal
explanatory grammars. The removal of these restrictions, and the adop-
tion of the Platonist approach in general, are said to cost us none of
the advantages of the Conceptualist approach (e.g., its use of genera-
tive grammars, its use of multipie levels, and its ability to express
abstract Tinguistic universals, etc.).

Anucher of the autonomists has drawn on mathematics for the fol-
Towing analogy: It is claimed that humans perform their mas hematical
calculations using an algorithm but lack an axiomatization of the mathe-
matical principles that underlie and explain the effectiveness of these
algorithms. The mathematician's concern is said to be with axiomatiza-
tions and the psychologist's with the algorithms. By analogy, linguists
are concerned with axiomatizations and psychologists with the algorithms
speakers use to encode and decode their language.

Chomsky has not responded to any of the anti-mentalist arguments

Jjust presented. This is not surprising since they have all arisen within
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the last five years and, as indicated earlier. several of the papers in
which these arguments are presented are presently in first draft form
only and have not been widely circulated. Chomsky has, in fact, pre-
sented 1ittle in the way of justificatory arguments for his claims that
Tinguistics should be a mentalistic science. Chomsky's major justifica-
tion for adopting the mentalist approach is that if we focus attention
on grammars that are psychologically real and attempt to specify a set
of universals which define the terms "possihle human grammar" and "noc-
sible human language" we will be in a position to draw highly signifi-
cant conclusions about the nature and functioning of human intelligence
and about how humans learn. At the same time, we would be significantly
advancing our understanding of human Tanguage. Chomsky adopts, at cer-
tain points, a laissez-faire attitude with respect to studies that focus
on other questions about language or its use and even with respect to
studies that wish to make no claims about psychological reality. Thus,

in his 1975 introduction to The Logical Structure of Linguistic Theory,

Chomsky indicates that

. . . there is no question of 'right or wrong'. It is merely a
question of where one's interests 1ie. If someone prefers not to
adopt a 'realist interpretation' of linguistic theory, and thus to
make no claim for the empirical validity of the theoretical prin-
ciples he adopts, I see no argument that could demonstrate to him
that this conception must be abandoned. Or conversely [Chomsky
1955/75 p.39].

Chomsky's laissez faire attitude is obviously not shared by the
autonomists--many of whom maintain that the shift to a mentalistic con-
ception of linguistics entails a conceptual confusion of knowledge and
T

the object of that knowledge and entails a Toss of explanatory power. I

believe, however, that Chomsky's view of the issue is substantially
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correct and that the anti-mentalist arguments miss their mark. I will
begin my evaluation of these arguments with a consideration of the auto-
nomist and mentalist divisions of linguistic labor.

The autonomist division of Tabor sees the work of the psycholo-
gist, linguist and mathematician as being proper subsets of each other.
The psychologist is concerned with the set of possible human grammars
for the set of possible human languages, the autonomist Tinguist is con-
cerned with the set of all possible grammars (including arammars that
could not be internalized or used by humans) for the set of all possible
human Tanguages. The mathematician is presumably free to range over the
entire set of grammars (human and nonhuman) for the entire set of lan-
guages (natural and artificial). The mathematician would no more accert
being confined to considering artificial languages and their grammars
than the autonomist Tinguist would accept being confined to working on
psychologically unreal (i.e., nonhuman) grammars for human languages.
The mentalist division of Tabor envisions the linguist and the psycholo-
gist as jointly investigating the set of possible human Tanguages and
the set of possible human grammars for them. The mathematician remains
free to range.

We arenow in a position to ask what there is about the mental-
ist's division of linguistic labor that forces the mentalist to claim
that aliens who converse with us in English are not speakers of English
while the autonomist linguist is free with his division of linguistic
labor to claim that these aliens are, in fact, speakers of English. Ac-
tually there doesn't seem to be anything in either division of labor

that would force the linguist to claim that the aliens are not speakers
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of English. The mentalist is perfectly free to claim that anyone who
possesses an adequate grammar of English (human or nonhuman) i< a speaker
of English. The mentalist both can, and would want to, define the Eng-
1ish language as the set of sentences (and their structural descriptions)
English is standardly considered to be comprised of and the mentalist
both can, and would want to, define a speaker of English as any entity

that has an internalized grammatical device which can produce and recog-

=

nize all and only the set of
descriptions). No harm emanates from there being nonhuman speakers of a
natural language. Thementalist is not concerned as a professional with
them nor with their grammars of natural languages. As to the speakers

of English who might undergo a sudden massive neurological change, the
proper mentalist response is not that these individuals are no Tonger
speakers of English but rather that the class of possible human grammars
has changed.

Some autonomists might also be expected to be disturbed by the
fact that the mentalist is countenancing two different grammatical de-
scriptions for the same language. If there is a single optimal ("true")
grammar for any language, then, it would mean that at Teast one of the
species has a nonoptimal (“"false") theory of the English language. The
autonomist who wants to interpret this fact as having adverse conse-
quences for the mentalist approach must first demonstrate that there is
at most a single optimal ("true") grammatical description for every natu-
ral language. As we will see in Chapter 3, this is a highly implausible
claim. One would also Tike to see the term "optimal" defined in terms

of a set of nonconflicting criteria that the linguistic community can
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agree on. Thus far, the adjective "optimal" has been bandied about with-
out any attempt at definition whatsoever,

The claim that it is conceptually confusing for the 1inguist to
study knowledge of Tanguage rather than language is, itself, confused.
The Tinguist is studying both language and the speaker-hearer's knowl-
edge of that language. Surely it is possible for the same person to
study an object and knowledge of that object without any inherent confu-
sion. The search for a psychologically real grammar i5 & 3ea
knowledge of the object language as well as a search for knowledge about
the speakers' knowledge of their Tanguage as long as the speakers' gram-
mar represents an accurate account of the language they speak. The
claim that speakers have accurate knowledge of the structure of their
language does not seem particularly bold--despite the attempt of at
least one autonomist to convince us that speakers have knowledge of how
to manipulate their language but not knowledge about the language itself.

The claim that there is a wide chasm between the concerns of
Tinguists and those of psychologists, because 1inguists are (or should
be) concerned with axiomatizations (which reveal underlying principles)
while psychologists are concerned with algorithms (which purportedly get
the job done but without revealing the underlying principles that make
the algorithm work), is highly problematical. Theproblem is that the
distinction being promulgated between axiomatizations and algorithms is
artificial. While it is true that specific algorithms may not be reveal-
ing, there is notking that in principle prevents algorithms from reveal-
ing underlying principles. In fact, that is the goal of virtually every-

one who writes algorithms for anything but the most trivial purpose. On
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the other hand, there is no guarantee that an axiomatization will reveal
the relevant underlying principles. Actually, there is nothing that can
be captured (or revealed) by an axiomatization that is in principle un-
capturable in the form of an algorithm and vice versa.11 Any distinc-
tion drawn between the subject mattersof Tinguistics and psychology on
the basis of a claim that speakers are saddled with unrevealing algo-
rithms is false. In addition, no evidence has been provided to support

P
the ¢

aim that speakers constiuct unrevealiinyg accounis of their language
whether in the form of algorithms or axiomatizations--providing such
evidence is clearly the first step to be taken in advancing a distinc-
tion ¢f this sort.

The argument that linguistic rules are no more disconfirmable by
psychological or neurological testing than mathematical propositions are,
also fails. The conceptualists in mathematics claim that mathematical
propositions are about human mathematical reasoning. The conceptualists
in linguistics claim that1linguistic rules are about language. The con-
ceptuaiist linguist who Tearns that some rule is not psychologically
real or for that matter learns that an entire grammar is not psychologi-
cally rea! is not forced to claim that the rule or the grammar is an in-
accurate or false account of the language the way that the conceptualist
mathematician would be forced to conclude that a psychologically discon-
firmed mathematical proposition is false, A1l the conceptualist 1in-
guist is forced to conclude is that the rule or grammar in question is
not thz 7urm in which speakers represent their knowledge of their lan-
guage. Psycholinguistic tests are viewed by the conceptualist linguist

as rev:=2ling something about speakers' knowledge of language, not
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something about language. There is no fallacy, and nothing counter-
intuitive, in claiming that psycholinguistic testing can disconfirm
claims about the specific form of human Knowledge.

Still another dubious claim is the claim that "Platonic" lin-
guistic theories remove Timitations on abstractness that prevent lia-
guists from producing the optimal (or "true") grammar of the language,

a grammar whose optimaiity the grammars of humans can only approximate.
There are iiany iinguists who wonder if there are grammars outside the
class of possible human grammars that are, in any significant sense,
more optimal than those within. Certainly, this has yet to be demon-
strated. Just how important are the differences between grammars that
assign the same structural descriptions if we are not adopting a "real-
ist interpretation" of the status of these grammars? If we have, for
example, a larga set of clocks--all agreeing on the time but differing
in their internal structure--can we seriously claim that one clock (or
even a small subset of the clocks) is providing the most revealing and
true account of the time while the others are not? We can admittedly
find other grounds for preferring one clock over another (e.g., for aes-
thetic reasons, because the clock has a long-lasting battery, because
the clock is electric, etc.), but will there be a clock (or even a small
set of clocks) that 1is optimal under every conceivable criterion or
will there be conflicting criteria?!?

The Tinguistic evidence suggests that we do not require any fur-
ther Joosening of our restrictions on Tinguistic descriptions to account
for the facts of language. We would require the full power of unre-

stricted rewriting systems if human Tanguages are strictly recursively
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enumerable sets.13 If a language is strictly recursively enumerable, we
will be able to identify a string as being grammatical in a finite num-
ber of steps but there will be some strings (in fact, an infinite number
of then) which we +i11 be unable to identify as ungrammatical in a fi-
nite number r7 -teps. But no evidence has ever been advanced to the
effect that tiicre are any ungrammatical strings which speakers are in
principle incapable of identifying as such. In fact. while there have
heen gquitc 2 few claims that theve are properties of natural Tanyuayes
that cannot be handled by context-free grammars, no one has ever claimed
to have found some property of natural Tanguage which cannot be handled
by context-sensitive grammars(which can at most generate recursive sets).
While it is true that transformational grammars (of the Aspects type and
all subsequent versions) are equivalent in power to unrestricted rewrit-
ing systems (or Turing machines), none of the grammars linguists have
written has made crucial use of this power. Stan Peters has pointed out
in several places that the grammars linguists have written have exponen-
tially bounded cycling functions and are therefore generating recursive
sets. Until autonomists find some property of natural language that re-
quires the power of an unrestricted rewriting system, we have no reason
to use such systems and every reason not to, since there are grammars in
that class that cannot, even in principle, be learned by an a1gor'fthm.14
If a grammar cannot in principle be Tearned by any algorithm, then that
grammar is not a possible human grammar. If all the grammars for a lan-
guage are unlearnable (and there are many instances where this is the
case), then that language is unlearnable and cannot be considered a pos-
sible human language. Even the autonomists are claiming to be restrict-

ing their attention to the set of possible human languages.
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Finally, it is not clear that the move to an autonomous ("Platon-
ist") linguistics does not cost us some of the advantages of the mental-
ist ("Conceptualist”) approach. For instance, the ccnceptualist approach
defines the set of possible human Tanguages in terms of the set of pos-
sible human grammars (the set of possible human languages is the set of
Tanguages generated by the set of possible 'man grammars--which is it-
self generated by algorithm). The autonomist is presumably not concerned
with defining the set of possibie nwitan yramnars. Ii remains to be seen,
then, how the autonomist is going to be able to decide on the precise
contents of the set of possible human Tanguages without determining the
set of possible human grammars (i.e., without reintroducing the goal
that they want to ship back to psychology). The autonomous linguist is
sure to find numerous instances where there is disagreement about whether
or not some set of sentences is a possible human language. In a case
like this, the conceptualist can hope to resolve the conflict by bring-
ing to bear evidence from psycholinguistics about the possible form of
a human grammar. If the language in question cannot be generated by a
grammar of the specified form, then it is not a natural language. But
where does the autonomous linguist go for additional evidence that can
resolve the dispute?

None of the anti-mentalist arguments that has been considered
here establishes that the idea of a "mentalist linguistics" is concep-
tually confused. Nor do there seem to be any strong arguments for seek-
ing more powerful, less restrictive grammars. There is no reason, then,
why Tinguists should not attempt to develop "psychologically real" gram-

mars or a "psychologically real" general linguistic theory which explains

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.




29

how speakers acquire these "psychologically real" grammars.

There are, in fact, some linguists who claim that the only worth-
while goal for Tinguists is the goal of providing "psychologically real"
grammars and a "psychologically real" general linguistic theory. Derwing
(1973) is particularly vehement on the subject:

Unless some rational basis can be established for making us think
that some very close relation holds between the linguist's (ultimate)
grammar of any language L and the native speaker's own internalized
'mental' grammar for this same L, all the Tinguist's grammar-writing
activity must surely degenerate into a kind of highly inteilectual-
ized and complex game, the results of which can seemingly have no
relevance to anything in the real world and hence can be of no inter-
est to anyone (except, perhaps, to that special type of individual
who is simply drawn by natural inclination to crosswords, crypto-
grams, chess and other such intellectual puzzles for the pleasure of
the mental stimulation which they afford) [Derwing 1973 p.47].

Derwing's disdain for research on nonhuman grammars for human
languages seems excessive. It seems reasonable, though, to assume that
the majority of linguists will prefer to direct their research toward
making a contribution to our understanding of thenature of the human
mind and its linguistic capabilities if this goal is &% all achievable.
Surely "a," if not "the," primary reason for studying human languages is
to learn about the humans who are the source of our ozie ¢ 27 inquiry.
But, as Chomsky admits, it is a question of interests and research prior-

ities, not cone of "right or wrong."

1.3 On Chomsky's Claim that Transformational Generative Grammar is a
Mentalistic Theory of Language

The second 1ine of attack directed against Chomsky's Transforma-
tional Generative Grammar (T.G.G.) takes umbrage not with the claim that
Tinguistics should be a mentalistic science but rather with the claim

that T.G.G. represents a mentalistic science of language. To see why
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the charge has been leveled that T.G.G., despite its mentalist rhetoric
and ideology, is not a mentalistic theory, it is necessary to consider
the performance model developed by Chomsky and Miller. The production
device, as described in Chomsky's 1958 paper, "Linguistics, Logic, Psy-
chology and Computers," consists of two components: (1) a component
which takes a set of inputs ("about which we know too Tittle even to
speculate" [p.431]) and selects a set of "choices" (i.e., a particular
sentence to be prodiced) and (2) a transformational agrammar which oper-
ates on the output of the first component producing as itsoutput its
particular desired sentence. The recognition device recognizes a sen-
tonce by “determining that this sentence is 'predicted' (generated) by
this theory [i.e., the transformational grammar] and in determining how
it is generated" (p.433). Chomsky and Miller (1963) describe the recog-
nition devices as having two major components: (1) a set of heuristics
which, using short-term memory, produce a reasonable first guess at the
structure of the input string and (2) a component containing the trans-
formational grammar in long-term memory which recognizes the input
string by discovering whether and how it can be generated by the grammar.
Chomsky and Miller suggest that the plausibility of this model could be
tested by checking to determine if "our performance on tasks requiring
an appreciation of the structure of transformed sentences is some func-
tion of the nature, number, and complexity of the grammatical transfor-
mations involved" (p.481). Despite the fact that se i of the compo-
nents of the performance model which perform critica. stions were
described in only the vaguest terms and in advance of the psychological

tests they advocated, Chomsky and Miller claim that any satisfactory

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



31

model of performance will incorporate a transformational grammar as a
vital component.15

Psycholinguists seeking to determine whether or not transforma-
tional grammars play any direct role in speech recognition have consid-
ered two ways in which the rules of a transformational grammar could be
utilized. The most commonly considered method is called analysis by
synthesis, It is the method most similar to the one described by Chomsky
and Miller. Analysis by synthesis involves searching through the ontnut
of the transformational grammar to determine whether or not the grammar
generates a particular input string. To keep the search from being im-
possibly lengthy a powerful set of heuristics is needed to cut down dras-
tically the size of the search. They are said to accomplish this by pro-
viding a pre-analysis of the input string which defines a set of proper-
ties to be searched for and excludes a set of properties that need not
be searched for. The second model which makes direct use of the trans-
formational grammar is called analysis by analysis. It calls for pro-
viding a derivation by having bi-directional rules.(something not easily
definable for transformational rules) that permit us to run the grammar
backwards, producing all the intermediate derivational stages until we
return to the start symbol S. This approach also requires some sort of
pre-analysis of the input string (i.e., an initial guess as to the sur-
face structure of the string) to have the vaguest semblance of plausi-
bility. No serious attempt has been made to provide a working model of
either of these two types. Attempts have been made, however, tc test
both models. The reason that is considered feasible despite the lack of

the heuristic "pre-analysis" components both models require, is that
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both models predict thatour performance on tasks requiring an apprecia-
tion of the structure of transformed sentences will be some function of
the "nature, number, and complexity" of the grammatical transformations
involved. This prediction is called the Derivational Theory of Com-
plexity.

There have been numerous tests of the Derivational Theory cf Com-
plexity. The results of these tests are surveyed in Fodor and Garrett
(1966), Bever (1968}, Watt (1970). and Fodor. Bever. and Garrett (1974).
The results of the experimental tests fail to support the claim that
transformational derivations play any role whatsoever in actual sentence
recognition. These results are accepted by virtually all psycholin-
guists--including those who had a vested interest in confirming that
transformations are employed directly in the process cf sentence recog-
nition. There has been very 1ittle work done on the sentence production
version of the Derivational Theory of Complexity but no one seems to be
holding out much hope that the results will be any different in that
quarter.

There is, of course, one form of challenge to which these experi-
ments are all vulnerable--they are all based on specific theories of
transformational grammar and within those theories based on specific for-
mulations of rules. Anyone who has followed Chomsky's rapid passage
through a succession of significantly different variants of T.G.G. real-
izes what a fast-moving target he represents for those who are intent on
empiricz1ly testing the claims he has made. What we need, then, &rz re-
sults that are generalizable to all forms of transformational grammar.

Fortunately, there are results from automata theory that may allow us to
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make generalized claims about the plausibility of the analysis by synthe-
sis and analysis by analysis models.

The results that I refer to have a bearing on the "heuristic"
components that are needed to speed up the searches that are performed
in the analysis by synthesis and analysis by analysis models of sentence
recognition and are needed to speed up the techniques for "homing in" on
the specific sentence we want our random sentence generating transforma-
tional grammars to produce. The search process for both recognition and
production will be hopelessly inefficient and time consuming unless a
set of "heuristics" exists which can speed up the process remarkably.

The first problem to be confronted in providing a set of heuris-
tics to speed up the search activities of the recognition and production
devices is a terminological one. Luchins and Luchins (1965) point out
that "a heuristic procedure may be contrasted with an algorithm in the
sense that the Tatter, if used correctly, invariably leads to solution,
whereas a heuristic is not yuaranteed to lead to solution but may help;
it is used for its suggestive value" (p.136). Clearly what we need in
connection with speech production and reccagnition is an algorithm, not
a set of heuristics. Chomsky's claim is that speakers can, in principle,
produce and recognize every sentence of their language, In other words,
if temporal and memory limitations and other factors such as disinterest,
etc., were removed, there would be no sentence that speakers could fail
to be able to produce or recognize. If, however, we were talking about
a situation in which heuristics were employed in sentence production and
recognition, there would be soine sentences of the language which could

never be produced or recognized. This claim has never been made in
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connection with these devices. We are searching, therefore, for an al-
gorithm, not a set of heuristics. It is important to clear up this con-
fusion because many psycholinguists have been misled into thinking they
are searching for a loosely interrelated patchwork of heuristics that
allows the linguist to get a job done in a quick and inelegant manner
that could be accomplished in a more tedious and more revealing manner
without such heuristics.

Once we have agreed that we are searching for an algorithm to
speed up the arrival at a derivation for an input string or a desired
output string, we are in a position to apply some results from automata
theory. E. M. Gold (1967) has shownl6 that there is no algorithm that
can consistently arrive at a target grammar, derivation, etc., faster
than the enumeration algorithm. In other words, while another algorithm
may arrive at some specific target grammars, derivations, etc., faster
then the enumeration algorithm, it is not universally faster, so there
must be some (possibl; an astronomical number of) target grammars, deri-
vations, etc., that are reached only after the (astronomical) amounts
of time typically consumed by the enumeration algorithm. Miller (1965),
for instance, estimated that the enumeration needed to recognize any
given twenty-word string would require as much time to enumerate as the
universe is currently estimated to have been in existence. It follows,
then, thatChomsky's production and perceptionmodels cannot have a "heu-
ristic" component that will make use of a transformational grammar in an
efficient and realistic manner. Whatever the production and recognition
devices are that are employed by humans, they cannot make direct use of

a transformational grammar in their operation.
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How, then, do we interpret the results of the psychological
tests and the findings in automata theory? Fodor and Garrett (1966)
proposed that "an acceptable theory of the relation between competence
and performance models will have to represent that relation as abstract,
the degree of abstractness being proportional to the failure of formal
features of derivations to correspond to performance variables" (p.152).
Fodor, Bever, and Garrett (1974, pp.369-71) present five possible re-
sponses to the fact that the grammar is not concretely realized in the
perceptual model (i.e., the decoding processes compute the same struc-
tural descriptions as the grammar but the information they use in their
computations is not represented in the same form as that in which it is
represented in the grammar).

The Tirst possible response to the question of what possible sta-
tus the grammar and linguistic universals can have if they are not part
of the production-recognition system is, of course, to deny that the evi-
dence is strong enough to support such a conclusion. The evidence is,
as we noted, not totally unassailable. Most psycholinguists (including
Fodor, Bever, and Garrett) feel that the evidence is not about to be set
aside. The independent evidence from automata theory which has yet to
be considered by psychicling:ists makes the conclusion quite convincing.

The second response Fodor, Bever and Garrett discuss concerns
the status of Tinguistic universals. There are several pcssible inter-
pretations for the facts here. We can claim that linguists were wrong
about their proposed universals, or claim that they should be reinter-
preted as properties of structural descriptions,or claim that the uni-
versals describe the production or recognition systems. The empirical

status of Tinguistic universals will be considered in the next chapter
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The third possibility the authors discuss is that the universals
don't apply to the recognition device. This device contains heuristics
which do not always assign correct structural descriptions, and when
this happens a "brute-force" analysis by synthesis routine actually uti-
lizing the transformational grammar is used. The grammar is thus psycho-
logically real even though it doesn't typicaily play a role in the lan-
guage-processing system. It is difficult to envision how this is to
work. Apparently the houris y faii (as by definition
they should) and the "brute force" response to the situation is to em-
pioy a technique that is hopelessly impractical. But if this were the
case, conversaticn would be punctuated with pauses the length of the
existence of the universe and this is just not the case.

The fourth possibility is that

Everyone is right. In this view, both the grammar and the
processing heuristics are psychologically real. The function of
the grammar is to provide a 'library' of information about the struc-
ture in a language, and the functioning of (some of the) heuristics
is to access the grammar, i.e., to ask what the grammar says about
the structure of the particular string of morphemes to which the
hearer is attending. Such a relation between the grammar and the
perception system is compatible with the negative evidence on DTC
so Tong as the heuristics access the grsmmar by some means other
than using it to actually run through grammatical derivations. If,
in fact, there is an objection to this approach, it is only that
there is, at present, no positive reason for believing it is true,
and such sentence-processing heuristics as are supported by the
available data are not of this kind {p.3i].

Fodor, Bever and Garrett are, however, overlooking the fact
that there is no method of access to the grammar faster than the enumera-
tion technique. There is just no point in positing a library whose in-
formation cannot be had in a humanly relevant timespan.

The final possibility they suggest is that recognition proce-

dures may only be constructable by an algorithm operating on grammars
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that correspond to the standard linguistic universals in format. The
child first learns a grammar of this sort and thenconstructs the recog-
nition device. There is no evidence that this is the case. The burden
of proof rests on the holder of such a position to demonstrate first
that there are recognition procedures that cannot be devised directly
but only via a transformational grammar of whatever sort Chomsky is
presently advocating and second that humans use such a recognition pro-

urres that produce recognition

algorithms directly).

The position I prefer is that of Steinberg (1970):

If a person is presumed to have one order of competence rules for
production and another for understanding, why would he still need
another order, that of Chomsky's model of cowns’ence. The postula-
tion of the existence of an organization of *a
as Chomsky's is theoretically superfluous [$

When evaluating the need for a "competence" grammar, we should

keep i mind the fact that the production and recognition devices are

highiy s'stract algorithms (not "heuristics") on the same order of
"complexity," "systematicity," "formalness," etc., as Chomsky's "compe-
tence" trancformational grammars (which are also algorithms). We should
also keep in mind that if we do decide to concern ourselves exclusively
with production and recognition devices, %e are not conmitting the fai-
lacy of dealing with Tinguistic performance rather than competence. Re-
call Chomsky's Aspects definition of the competence/performance distinc-
tion:

Linguistic theory is concerned primarily with an ideal speaker-

Tistener in a completely homogeneous speech community, who knows

its language perfectly and is unaffected by such grammatically ir-

relevant conditions as memory limitations, distraction, shifts of
attention and interest, and errors (random or characteristic) in
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applying his knowledge of the language in actual performance. . . .
We thus make a fundamental distinction between competence (the
speaker-hearer's knowledge of his language) and performance (the
actual use of language in concrete situations [Chomsky 1965 pp.3-4].
The production and recognition devices are just as much an idealization
as the so-called "competence" grammars. These devices are not concerned
with individual speakers and they are rot concerned with actual Tinguis-
tic performance. They are concerned with the knowledge speakers have of
their language which is represented in the form of a production and a
recognition device. The Tinguist who is interested in constructing the
production and recognition devices is not going to be any more inter-
ested in such “irrelevant conditions as memory limitations, distractions,
shifts of attention, and errors (random or characteristics) in applying
his knowledge of the language in actual performance" than Chomsky is
when writing a transformational grammar. Performance errors will be ex-
plained away in terms of factors outside of the purview of the produc-
tion and recognition devices. The term "competence" should never have
wee1 misleadingly restricted to applying to the component of the "per-
formance" model consisting of the transformational grammar. The entire
"performance" model can he called the "competence" mede! since no com-
ponent of the model is any more concerned with actual performance or
any less idealized than the transformational grammar.

One can conclude, then, that the burden of proof is on the lin-
guist who wishes to maintain that the recognition and production devices
are derived by algorithm from a transformational grammar or who wishes
to maintain that the production and recognition algorithms so abysmally
fail to explain the facts of language that we must assume that speakers

construct an additional algorithm (the transformational grammar) to
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rectify this inadequacy. Until we see concrete evidence that either of
these situations obtains, we have no reason to maintain that transforma-
tional grammars are in any sense "psychologically real,"and it would be
dogmatism (of the type Chomsky attributes to Skinner) to claim otherwise.

I have yet to present Chomsky's response to the negative results
of the psycholinguistic tests. Chomsky has not endorsed Fodor, Bever

and Garrett's efforts to salvage the claim that transformational gram-

aire in some seise "psychoiogicaiiy reai." In his 1576 paper, “On

the Biological Basis of Language Capacities," Chomsky claims that if "we
establish the reliability of the judgments and give substantial indepen-
dent evidence Tor the theoretical constructions, showing that the postu-
lated principles explain many other facts of a similar nature. withstand
empirical test in English and other Tanguages etc." (p.11), this is suf-
ficient grounds for claiming that the grammar is psychologically real.
He rejects the claim thatpsychological testing is required before we can
attribute "psychological reality" to our hypothetical grammatical con-
structs. 17 Chomsky maintains that his views correpond to standard scien-
tific practice which he illustrates with the following account of how
astronomers normally conduct their scientific inquiries:
Consider the problem of determining the nature of the thermonuclear
reactions that take place in the interior of the sun. Suppose that
available technique only permits astronomers to study the Tight
emitted at the outermost layers of the sun. On the basis of the
information thereby attained, they construct a thecry of the hidden
thermonuclear reactions, postulating that 1ight elements are fused
into heavier ones, converting mass into energy, thus producing the
sun's heat. Suppose that an astronomer presents such a theory, cit-
ing the evidence that supports it. Suppose now that someone were
to approach this astronomer with the following contention: True, you
have presented a theory that explains the available evidence, but

how do you know that the constructions of your theory have physical
reality-~in short, how do you know that your theory is true? The
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astronomer could only respond by repeating what he has already pre-
sented. Here is the evidence available and here is the theory that
I offer to explain it. The evidence derives from investigation of
light emitted at the periphery. We might want to place a laboratory
inside the sun to obtain more direct evidence, but being unable to
do so, we must test and confirm our theory indirectly. One might
argue that the evidence is inconclusive or that the thecry is objec-
tionable on some physical (or, conceivably, methodological) grounds.
But it is senseless to ask for some other kind of justification for
attributing 'physical reality' to the constructions of the theory,
apart from considerations of their adequacy in explaining the evi-
dence and their conformity to the body of natural science, as cur-
rently understood. There can be no other grounds for attributing
physical reality to the scientist's constructions [Chomsky 1976a
bp.4-5].

Chomsky admits that new and more direct methods of studying
events taking place inside the sun may be devised but denies that any
empirical evidence wiil ever be totally conclusive. The skeptics will
still be in a position to insist on additional evidence before they will
accept the astronomer's claim of physical reality. This infinite re-

gression is also possible in Tinguistics:

. . . like the astronomer dissatisfied with study of 1ight emissions
from the periphery of the sun, we can search for more conclusive evi--
dence, always aware that in empirical inquiry we can at best support
a theory against substantive alternatives and empirical challenge,
not prove it to be true. It would be quite reasonable to argue
against a claim for psychological reality--i.e., truth of a certain
theory--on the grounds that the evidence is weak and susceptible to
explanation in different terms; neediess to say, the evidence that
supports the Tinguist's constructions is incomparably less satisfy-
ing than that available to the physicist [Chomsky 1976 pp.5-6].

One can readily agree with Chomsky that an astronomer who has
considered all the available evidence and is not confronted with a set
of competing theories (all in accord with the facts) is free to place a
‘realist interpretation' on his theory. One cannot agree, however, that
this is the situation thatobtains at the moment in Tinguistics. One of
the more critical problems confronting the linguist at this time is the

fact that the standard categories of linguistic data grossly
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underdetermine 1inguistic hypotheses. For every set of linguistic data
there is a superabundance of grammars that accurately predict the data.
As discussed in Chapter 3, there is no principled basis for selecting
one of these grammars over all the others as the "psychologically real”
grammar.

It is also not the case that the Tlinguist, 1ike the astronomer,
has considered all available categories of data. It may be the case that
the diehard skeplic can aiways insisi on additional evidence betore he/
she will accept a "realist interpretation," but this does not excuse the
Tinguist from the responsibility of considering all available forms of
data relevant to a claim before advancing the claim that the hypothesis
is true of the real world. It seems to me that it is the duty of the
scientist to make a sincere effort to consider ail relevant categories
of data. If we don't insist that scientists have this duty, scientists
will be free to consider whatever subpart of the data they find conve-
nient. It is unfortunately the case thatmany scientists would find it
convenient not to consider any evidence which places their theory in
jeopardy. It seems foolhardy to permit an astronomer to advance a claim
about the nature of the sun solely on the basis of indirect evidence if
there is more direct evidence available or to permit a geologist to ad-
vance claims about the geomorphology of Mars solely on the basis of evi-
dence available from earthbound observations when the Mariner probe pro-
vides us with new and more direct data. If we insist that scientists
confront as much of the available data as is possible, we can cut down
on the number of false theories which are proposed. "Science does not
advance very quickly if scientists waste their time refuting theories

that should never have been advanced in the first place.
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The primary reason the scientist cannot ignore whatever evidence
he pleases to, of course, is that the evidence he chooses to ignore may
contain counterexamples to the theory that is is proposing. Presumably,
scientists are interested not only in making Tinguistic theories test-
able but also in testing them. There is just no scientific justification
for attempting to ignore new types of potentially disconfirming evidence.
No matter what discipline the evidence is exiled to, there is still a
scientific requiremeni uf youdness of Tit between reiated scien-
tific domains. Chomsky must therefcre confront the negative results
from both psycholinguistics and automata theory and either explain these
results away or abandon his claim that transformational grammars are psy-
chelogically real. Meanwhile, the rest of us can rejoice in the prospect
that evidence from psycholinguistics, etc., may be able to help us reduce

our superabundance of grammatical hypotheses to a more manageable Tevel.

1.4 Conclusions

In this chapter we have been evaluating whether or not linguis-
tics should be a mentalistic science and whether or not transformational
grammars of the types that have been proposed in the literature are in
any sense "psychologically real” (i.e., in any sense part of an adequate
mentalist general linguistic theory). Chomsky's claim that 1inguistics
should be a mentalistic science whose goal is to explain linguistic com-
petence and its acquisition has recently been challenged by a number of
critics (1) on the grounds that the proper subject matter for linguistic
investigation is language, not knowledge of language, (2) on the grounds
that Chomsky's enlarged domain of inquiry has yet to be shown more effi-

cient, productive or natural than the traditional domain of linguistic
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inquiry, (3) on the grounds that the mentalist (or conceptualist) ap-
proach makes counter-intuitive claims about what constitutes a speaker
of a natural language, (4) on the grounds that the mentalists falsely
claim that grammatical rules are subject to falsification via psycholo-
gical or neurological testing when in fact grammatical rules are no more
subject to psychological disconfirmation than are mathematical truths,
(5) on the grounds that linguistics should be concerned with axiomatiza-
tions while psycholinguistics shanld he concerned with algorithms for
language use, and (6) on the grounds that mentalist restrictions on the
form of grammars force us to provide nonoptimal, "untrue" accounts of
human Tanguages.

It has been argued here that there is no reason that the lin-
guist cannot be concerned with both Tanguage and knowledge of language,
since no conceptual confusion necessarily ensues from dealing with both
topics. In order to deal adequately with the question of what is the
precise nature of human 1inguistic competence, researchers will have to
be familiar with the structure of language as well as techniques for de-
termining the precise contents of human knowledge. There is no reason
why it should be the psychologist and not thelinguist who investigates
this enlarged domain. Thementalist approach does not entail any counter-
intuitive claims about what constitutes a speaker of a Tanguage, and the
mentalist does not claim thatpsychlinguistic or neurclinguistic tests
can disprove grammatical rules. What the mentalist claims is that psy-
cholinguistic and neurolinguistic tests can disprove claims that these
rules are part of the grammar internalized and used by speakers of the

language. The rules in question fayvery well be part of another grammar
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of the language which is not internalized by speakers of the language.
The distinction drawn between axiomatizationsand algorithms on the basis
of "revealingness" is contrived and false. In any case, no one has dem-
onstrated that speakers manipulate their language with a set of unreveal-
ing rules of any type. Nor has anyone demonstrated that we need any ad-
ditional loosening of grammatical restrictions to come up with optional

"true" grammars. If anything, the evidence shows that we need more re-

much headway with the claim that mentalists do not have the optimal

"true" grammar of the Tlanguage until an acceptable definition of "opti-
mal" is provided along with evidence that suggests that only a single
grammar will meet its criteria and that that grammar is outside the
class of possible human grammars. It's also not clear how one of the
set of grammars that accurately predict the linguistic data is the
“true" grammar while other grammars are "false." It is not self-evident
that the notion of truth applies here at all. A1l ve seem to need is
the distinction is/is not a grammar of the Tanguage. Since none of the
criticisms of the mentalist approach has been valid, it seems reasonable
to conclude that the linguist is free to develop a mentalist linguistics.
The research goals of the mentalist are unquestionably worthwhile,
Agreement with Chomsky's goals is, of course, not agreement with
Chomsky's claim that he has made significant progress toward attaining
those goals. Psycholinguistic tests reveal that no version of transfor-
mational grammar tested to date plays an active role in language use.
Results from automata theory reveal that no model of the speaker-hearer's

competence that incorporates a grammar functioning as a random generating
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device (whatever the power of that grammar may be) will be an adequate
model of the speaker-hearer's competence because there is no way of ac-
cessing the output of that device in real time. Analysis of alternati-e
roles for transformational grammars to play in connection with Tinguis-
tic competence reveals thatnone of these roles is viable. It is the
conclusion of this chapter that Tinguists must turn their attention to
developing & functioning performance model. This model cannot be a
Toose patchwork of "heuristics" but rather must be a full-fledaed algo-
rithm. There is no reason to believe that the Tinguist will have to
provide anything more than this to meet the mentalist goals. As we
noted in this chapter, this "performance" model is as abstract and ideal-
ized as anything Chomsky has ever proposed as a "competence" model and
it doesn't seem to require supplementation by any other sort of grammar.
Studies of learnability by automata theorists and the linguist's own
best estimates of how much power our grammars will need suggest that the
power of the human grammatical systems must be no greater than that of

a primitive recursive automata.
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Footnotes

TThe reader should not be misled into thinking that LSLT is to-
tally devoid of references to speakers' linguistic abilities (sée pp.
113-114). On the other hand, the reader should also be warned that
there are quite a few scholars who will take Chomsky's claims of an im-
plicit "psychological analogue" with a grain cf salt because of some ex-
tremely strong anti-mentalist sentiments that were expressed in LSLT
(some of which were toned down for the 1975 edition).

2Despite the use of the term "competence" in this passage, the
terms "competence" and "performance" are not used in either LSLT or
Syntactic Structures. Chomsky maintains, however, that the distinction
is clear throughout (see p. 7 of the 1975 introduction to LSLT).

VAt the point when this paper was written, Chomsky's Tinguistic
theory did not include a semantic component, so the closest he could
come to providing a semantic interpretation was to recover the underly-
ing structural description.

4The discussion section of "The Logical Basis of Linguistic
Theory" (1964b) contains @ lucid explanation of the difference between
the recognition procedure and the grammar (cf. p. 996).

5This warning was reissued many times. Perhaps the most impor-
tant subsequent discussion of the difference between the grammar and
the production and recognition devices it is incorporated into appears
in "Deep Structure, Surface Structure and Semantic Interpretation" (1970)
where Chomsky discusses the proper interpretation of directionality
(see pp. 70-71).

6Chomsky, on occasion, speculates that transformations may serve
to get around memory 1imitations (see p. 156 of "The Formal Nature of
Language" [1967]).

7Chomsky periodically claims that there should not be separate
grammars for production and perception (see, for example. p. 45 of
Chomsky's 1964c discussion of Miller and Ervin).

8Chcmsky (1958) indicates th: . the child internalizes a grammar:
". . .on the basis of observations of a certain set of sentences and
non-sentences (corrections by the verbal community)--it is generally
assumed that these play an important role in language Tearning, but
there is 1ittle evidence for this, and no indication that the task
of constructing a device of the type (4) is simplified if they are
admitted as available inputs" (p.431).

9The autonomists include Fred Dretske, Esa Itkenen, Michael Kac,
Jerrold Katz, Gerald Sanders, and Scott Soames.
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100p 4 particularly clear statement of Chomsky's views on why
Tinguistics should be amentalistic science see pp. 3-5 of Reflections on

Language (1975).

Msee Minsky (1967) on the relation between axiomatizations and
algorithms.

121¢ should be noted that the point of this example was to ques-
tion whether we would ever have a sufficient number of valid criteria to
select only one of the set of devices which make correct predictions
about the facts as the optimal account of those facts as the "optimal"
device. I am obviously not claiming that the Platonist account of time
would be in the form of a physical clock. It might be worth noting, how-
ever, that, in the case of a Platonist theory of language, the Platonist
must select one of the set of possible grammatical descriptions as the
optimal or true theory of the language. The grammars in the set of pos-
sible human grammars are all abstract objects. The Platonist cannot
have an abstract grammatical account of the language that is not a mem-
ber of the set of abstract possibie grammatical descriptions. Any ab-
stract grammatical account of the Tanguage, including the Platonist's,
must by definition be a member of the set of abstract grammatical de-
scriptions.

138 set is "strictly recursively enumerable" if it is recursively
enumerable but not recursive. A language is recursive if both it and
its complement (the set of strings that are not part of the language)
are recursively enumerable. A set is recursively enumerable if there
is an effective procedure (a prccedure guaranteed to halt in a finite
number of steps) for enumerating each of the members of the set.

T4ct. E. Gold (1967) “Language Identification in the Limit."

]5It is difficult to see how Chomsky can make claims about the
"psychological reality" of his approach (which contains components whose
contents and manner of operation are unknown) and at the same time feel
free to accuse Skinner of dogmatism.

T6go1d's 1967 results are not widely known or appreciatiad by lin-
guists, I learned of the existence of these resuits from Constantine
Kaniklidis, who is a cornucopia of information about obscure but inter-
esting results in automata theory.

]7Chomsky points out (p. 6) that

"The literature takes a rather different view. Certain types of evi-
dence are held to relate to psychological reality, specifically, evi-
dence deriving from studies of reaction time, recognition, recall,
etc. Other kinds of evidence are held to be of an entirely different
nature, specifically evidence deriving from informant judgments as to
what sentences mean, whether they are well formed, and so on. Theo-
retical explanations advanced to explain evidence of the latter sort,

it is commonly argued, have no claim to psychological reality, no

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



48

matter how far-reaching, extensive. or persuasive the explanations
may be, and no matter how firmly founded the observations offered
as evidence, to merit the attribution of 'psychological reality,"
the entities, rules, processes, components, etc., postulated in
these explanatory theories must be confronted with evidence of the
former category" (Chomsky 1976a p.6).
Chomsky, however, argued on page 12 that
"Some evidence may bear on process models that incorporate
a characterization of 1inguistic competence, while other evidence
seems to bear on competence more directly, in abstraction from con-
ditions of Tlanguage use. And, of course, one can try to use data in
other ways. But just as a body of data does not come bearing its
explanation on its sleeve, so it does not come marked 'for confirm-
ing theories' or 'for establi hing reality'" (Chomsky 1976a p. 12)
Chomeky is correct in ¢l + & bearing
on the quest1on of psychological rea11ty He is not, however, correct
in assuming that this fact rescues him from all possible objections to
his approach. There are numerous competing grammatical descriptions for
each language that accurately predict the data. To select one of these
and claim that it, rather than the others, is psychologically real, we
need supporting evidence from psycholinguistics. If there was only one
grammatical description in the set of possible grammatical descriptions
that was compatible with the data, we would be free to advance a claim
of psychological reality without further psycholinguistic evidence--al-
though it seems reasonable to assume that, even under these circum-
stances, the scientist would be pleased to have a second check on the
validity of his argumentation and the exhaustiveness of his seach and
gould, therefore, want to examine the available psycholinguistic evi-
ence.
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CHAPTER 2

ON SPECIFYING THE SET OF LINGUISTIC UNIVERSALS

The Language Acquisition Device (L.A.D.) is usually divided into
two major subcomponents: (1) the set of linguistic universals and (2) the
evaiualion measure. Tnis chapter is concerned with the set ot Iinguistic
universals which define the notion, possible human grammar. We will be
seeking to determine whether or not the Tlinguist has sufficient empiri-
cal evidence to be able to determine with some significant measure of
certainty the precise set of lTinguistic universals which correctly char-
acterizes the set of possible human grammars. Chamsky, as we noted in
Chapter 1, maintains that the claims hemakes about the existence of
specific linguistic universals are empirical in nature. The question of
whether or not the existence of an innately specified set of linguistic
universals can help to explain how children acquire language is deferred
to Chapter 4 (where weexamine the adequacy of the entire Language Acqui-
sition Device as an explanatory model of the acquisition of language.)
Our analysis of this chapter begins with a presentation of Chomsky's
view on universal grammar and then examines the testability of claims

about the existence of specific linguistic universals.

2.1 Chomsky's Conception of Universal Grammar

The set of linguistic universals defines such notions as pos-
sible sentence, possible structural description and possible human gram-

mar and, in addition, provides us with algorithms for enumerating the
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set of possible sentences, the set of possible structural descriptions
and the set of possible human grammars. Linguistic universals are usu-
ally divided into two major types--formal universals and substantive
universals. Formal universais specify the form of the Tinguistic rules
contained in the various subcomponents of the grammar (e.g., the rules
may be said to be structure preserving, or obey the A over A constraint,
or not permit certain kinds of deletions, etc.). Substantive universals
ible conteni of Tinguisiic ruies--the theoretical vocabu-
Tary that can be drawn upon (e.g., the phonetic features, syntactic cate-
gories, semantic markers, etc., that are referred to in Tinguistic rules).
Some scholars distinguish a third type of linguistic universal (usually
called an organizational universal) which describes the subcomponents
of the grammar and their interaction and within the subcomponents de-
scribes the interaction of the rules (e.g., the rules might be said to
apply cyclically, etc.). Some universals may be universals in the
strong sense that every language contains or conforms to them; or they
are universals in the weaker sense that every language may, but need
not, utilize them (e.g., languages are free to utilize any of the pho-
netic features but no language exists that makes distinctive use of all
of them). The goal of the iinguist is to uncover the "true universal"--
whichChomsky defines in his 1977 paper "Filters and Control" as follows:
By a 'true universal' we mean a principle that holds as a matter of
biological necessity and therefore belongs to UG, as contrasted with
a principle that holds generally as a matter of historical accident
in attested languages. The distinction may be difficult to estab-
Tish, but it is fundamental [Chomsky 1977 p.437].
While Chomsky may not have always claimed that the general Tin-

guistic theory can do double duty as a theory of language acquisition,
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he has always claimed that the principles of general linguistic theory
are empirical hypotheses that are all too easily disconfirmed by Tinguis-

tic data. Chomsky claimed in The Logical Structure of Linquistic_Theory

(1955/75) that the fact that certain clear linguistic cases must be ade-
quately and simply cescribed across numerous languages places a very
heavy empirical check on the general linguistic theory:

The general theory must meet the condition that all grammars to
which it leads must satisfy whatever external criteria of adequacy
we can estabiish. . . . It is important to recognize that even weak
conditions of adequacy may impose severe restrictions on the choice
of grammars for a given 1anguage L,. While many grammars of Ly may
meet these conditions when Ly is cans1dered in isolation, it may be
the case that very few of these grammars follow from some general
theory that leads to grammars of the languages Ly, L3, 'Il f
which meet these ccnditions of adequacy [Chomsky 1955/75 p 81]

The external criteria of adequacy that the grammars defined by
the general linguistic theory must meet are, of course, the linguistic
intuitions of native speakers. The predictions these grammars make must
correspond to the speakers' intuitions of grammaticality, ambiguity,
synonymy. etc.:

. . . we pointed out that if Tinguistic research is to have content,
there must be certain criteria of adequacy for each grammar, outside
of those internal to Tinguistic theory. But we have said very Tittle
about what these criteria may be. Actually, there seems to be very
little to say about this that is not uncomfortably vague. Clearly
the sequence generated by the grammar as grammatical sentences must
be acceptable, in some sense, to the native speaker, and the proc-
esses described must conform somehow to his'habits.' Above . . .

we construed the Tinguist's task as one of reconstructing in some
systematic and inspectable way the speaker's 'lTinguistic intui-
tion.' . . . The speaker's intuition about form . . . poses, for
each language, conditions that must be met by linguistic theory
[Chomsky 1955/75 p.101].

In addition to providing grammars which accurately predict speakers' Tin-
guistic intuitions, the grammars provided by the theory must be simple

and revealing.
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The question naturally arises as to the best research strategy
for investigating Tinguistic universals. In his 1966 paper "Linguistic
Theory," Chomsky points out that there are two distinct approaches to
uncovering linguistic universals:

One way is by an investigation of a wide range languages. Any hypo-
thesis as to the nature of Tinguistic universals must meet the empi-
rical condition that it is not falsified by any natural language. . . .
But there is also another and, for the time being, somewhat more
promising way of studying the problem of universals. This is by

deep 1nvest1gat10n of a part1cu1ar 1anguage, 1nvestwgat1on directed

n A meoad
of great

a’l;;a‘act;ess 1'1 th1s 1anguage [Chomsky 1966 pp 57 58].

Chomsky maintains that when we investigatelinguistic universals
by conducting a deep analysis of a single language, one particularly im-
portant clue that a principle used in a linguistic description isuniver-
sal rather than language-specific is the difficulty we would have in ex-~
plaining how such a principle couid have been learned by the child. If
it seems unlearnable, we hypothesize that the principle is an innately
specified 1inguistic universal. This argument form is schematized in
Chomsky's 1976 paper "On the Nature of Language":

Suppose we find that a particular language has the property P: that
is, speakers' judgments and other behavior conform to P where clear
and reliable, constructions violating P are rejected, and so on.
Suppose, furthermore, that P is suff1c1ent1y abstract and evidence
bearing on its sufficiently sparse and contrived so that it is im-
piausibie to suppose that all speakers, or perhaps any speakers,
might have been trained or taught to observe P or might have con-
structed grammars satisfying P by induction from experience. Then
it is plausible to postulate that P is a property of the language
faculty, that languages conform to P as a matter of biological
necessity [Chomsky 1976b p.47].

The classic examples of unlearnable principles are the cycle in syntax
and phonology and the principle that Tinguistic rules are structure de-
pendent. If a principle is innately specified it, of course, doesn't

have to be Tearned. Chomsky indicates that when we postulate that the
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general linguistic theory is also a model of the innately specified
language acquisition device, we are claiming that the child cannot learn
any grammar or language that doesn't correspond to the innately speci-
fied form in the manner in which language is normally learned--although
we might be able to Tearn a nonhuman grammar or language in the same
way that we can learn any scientific theory. The tests that are sug-
gested by this claim cannot, of course, be conducted using children.
Chomsky suggests that it i3 e &5 maiy 1it-
guistic universals as possible--not just because in so doing we shed
new Tight on what it means for something to be a human language or gram-
mar and shed new 1ight on human cognitive abilities, but because he as-
sumes that the fewer potential grammatical hypotheses that the child has
available (i.e., the fewer grammars there are in the set of possible hu-
man grammars), the more plausible a model of language acquisition which
requires the child to search through this set of possible human grammars
in order to find the correct grammar becomes. Any universal which is
compatible with the linguistic evidence is to be embraced as a partial
solution to the problem of whittling down the class of possible human
grammars to manageable proportions. Chomsky also maintains that the

more restrictive we make the specification of the class of possible human

grammars the more falsifiable it becomes.

2.2 The Testability of Hypotheses Concerning Linguistic Universals

As noted in Chapter 1, the goal of the mentalist linguist is to
narrow the set of ail possible grammatical descriptions of human lan-
guages to the set of all humanly possible grammatical descriptions of

possible human languages. In the 1950s, Chomsky assumed without evidence
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that while there might be a superabundance of grammars from a bewilder-
ing variety of Tinguistic models which are capable of accurately describ-
ing any one particular natural language (i.e., capable of accurately pre-
dicting speakers' intuitions of grammaticality, ambiguity, synonymy,
etc.), the fact that such general linguistic theorieswere required to
provide grammars of comparable descriptive accuracy for the entire range
of possible human languages would place such a severe empirical con-
straini on the general iinguistic theories that we will be able to se-
Tect a single general linguistic theory.

It is clear that the condition that descriptive accuracy must be
achieved for all languages is strong enough to rule out numerous Tinguis-
tic universals and general linguistic theories (i.e., it is obviously
going to be possible in principle to devise general linguistic theories
which partition the set of possible grammatical descriptions in such a
fashion that the proposed set of possible human grammars does not con-
tain an accurate grammatical description for some particular natural
language). There have, in fact, been a number of proposed linguistic
universals that have been convincingly refuted when they were subjected
to cross-language testing. But a demonstration that some Tinguistic
universals will be vulnerable to empirical disconfirmation is rot a dem-
onstration that they are all empirically testable (or even a demonstra-
tion that the majority of them will be falsifiable). The evidence sug-
gests that the external conditions of adequacy are a much weaker empiri-
cal constraint than Chomsky imagined. There seem to be numerous univer-
sals that are not vulnerable to falsification on the basis of standard
Tinguistic data. The paradigmatic case of this sort is, of course, the

Universal Base Hypothesis.
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In the late 1960s some Tinguists suggested the possibility that
there might be a single universal base component for all human grammars.
The existence of a universai base component would ease the task of learn-
ing language since there would be one less grammatical component for the
child to Tearn. It was thus quite disturbing when the strong claim that
speakers have the same universal base component (from which the surface
structures for all natural languages are transformationally derived) was
shown to be unfaisifiabie. This resuit was proven in Peters and
Ritchie's 1969 paper, "A Note on the Universal Base Hypothesis" and
Peters' 1970 paper, "Why There are Many 'Universal Bases.'" Peters and
Ritchie show that, given the power of standard transformational grammars
(which are equivalent in power to unrestricted rewriting systems or
Turing machines), it is a foregone conclusion that universal bases exist
from which we will be able to derive accurately the correct predictions
of the speakers' grammaticality, ambiguity, and paraphrase judgments,
and this will be the case even if we reduce the power of the base to
that of a context-free grammar or even if we reduce the power of the
base still further to that of a finite state grammar. Given the power
of transformations to alter the structures provided by the base compo-
nent, there will, in fact, be an infinite number of universal bases from
which we can successfully derive the correct surface structures for
every natural language. There is, then, no evidence internal to lin-
guistics that would disconfirm the hypothesis that speakers have a
single universal base component and there is no evidence that would lead
us to prefer one universal base over its infinite number of brethren.

Chomsky, of course, never claimed that there is a universal base
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component. But this does not mean that Peters and Ritchie's results do
not apply to the claims that Chomsky has made about the form of the base
component. If anything, it would be more difficult to falsify a theory
that just states the form of the rules in the component and not their
substance. It is guaranteed that whatever Chomsky has said or will say
about the.form of the base component will not be falsifiable as Tong as
the transformational component has the power of an unrestricted rewrit-
ing system. If the transformational component has the power of an unre-
stricted rewriting system there areguaranteed to be base components of
the proper form for every language from which some transformational com-
penent(s) can generate the proper predictions.

The significance of Peters and Ritchie's results is not Timited
to questions concerning the form of the base component. There are, for
instance, an astronomical number of distinct general Tinguistic theories
which are equivalent in power to an unrestricted rewriting system.

Since unrestricted rewriting systems can output (predict) the proper re-
sults for any system that is well defined (i.e., denumerable), it fol-
Tows that our standard Tinguistic intuitions will not provide any evi-
dence for choosing among general Tinguistic theories of such power. Na-
tive speakers (and Tinguists) unfortunately have no valid intuitions
concerning the form of the grammars they have internalized, only intui-
tions about its predictions. The existence of multiple general linguis-
tic theories that are compatible with the data is, of course, not en-
tirely a byproduct of the excessive power of these models, The problem
is that at every level of power there will be numerous alternative gram-

matical devices which are capable of generating the same sets of possible
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humanianguages. There will thus be numerous general linguistic theories
incorporating these different devices which cannot be empirically dis-
tinguished on the basis of the standard Tinguistic data. If we wish to
be able to determine which of these general linguistic theories corre-
sponds to the child's language acquisition device, we must bring data to
bear from psycholinguistics. Chomsky's claim that we can dispense with

such data is, as we noted in Chapter 1, in error. The Tinguist's ordi-

nary range of data groesly
Tinguistic theory and specific Tinguistic universals.

Adding to the linguist's problems with "testability" is the fact
that linguistic theory provides the linguist with numerous devices which
can serve to protect false hypotheses. Even if these devices can be in-
dependently motivated, they nonetheless provide the linguist with the
undesirable power to save hypotheses which should be discarded. Obvious

examples of such devices are: (1) the distinction be” . .« ERREE )

and a counterexample and (2) the distinction between Loave
acceptable but ungrammatical and strings that are : - “ qram-
matical. The first distinction permits the Tinguisi = . 5. ‘2t a

counterexample is just an exceptionto be handled by labeling the offend-
ing Tinguistic unit with an exception feature and the second device per-
mits the Tinguist to claim that some counterexample a critic brought up
is actually ungrammatical and need not be accounted for despite its ac-
ceptability or that some case of overgeneration is not a case of over-
generation but rather a case of an unacceptable but grammatical sentence.
The problem arises from the fact that there are insufficient constraints

on the linguist's use of these distinctions. The claim, for example,
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that some acceptable sentence is ungrammaticai should flow from an inde-
pendently motivated theory of the psychological factors that can inter-
fere with judgments of grammaticality. Without such a constraint, a
counterexample to a proposed universal can be ignored for the small
price of a claim that when we do have an independently motivated theory
of the psychological factors that interfere with linguistic judgments,
this theory will explain why speakers find ungrammatical strings Tike
thé Suggesied counterexampie acceptable. IT is possible to provide in-
dependent evidence for claims of this sort (as Langendoen and Bever have
shown in several papers). We must insist that such evidence be provided.
Indeterminacy and unfalsifiability are not the only probiems
with Chomsky's approach to universal grammar. Let's start with Chomsky's
methodslogical claim that if we cannot explain how some feature or prin-
ciple postulated in our grammatical description can possibie be learned,
we should further postulate that the feature or principle in question is
a part of universal grammar. If we know for a fact that speakers have
internalized the grammar we are postulating, and we know that no learning
theory is in principle capable of learning certain principles embodied
in the grammar, and we know that a grammar of this sort can be acquired
by a language acquisition device of the type Chomsky is envisioning if
the requisite principles are built into the innate specification of the
form of the grammar, then we can reasonably claim that the principle(s)
in question are part of universal grammar. But we don't know what gram-
mar the child has acquired (that is the goal, not the given, of our
study). Our knowledge of learning procedures is not at all highly de-

veloped. And, as I argue in Chapter 4, no model of language acquisition
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which involves a search through the set of possible human grammars can
explain actual language acquisition since the procedure, in principle,
cannot operate in real time. To decide that some principle is a lin-
guistic universal, we must have evidence that the grammars speakers are
capable of internalizing actually conform to this principle. This evi-
dence must come from psycholinguistics since linguistics is confronted
with a multiplicity of general Tinguistic theories which embody differ-
ent universal principies and yet are all capable of accurately describ-
ing the entire range of Tinguistic facts.

Another problematical assumption that Chomsky makes is the as-
sumption that placing additional constraints on the form of grammars
automatically narrows down the size of the set of possible human gram-
mars from which the child gets a grammatical description and, therefore,
makes the task of language learning more reasonable. Paradoxical as it
may seem, these constraints do not decrease the size of the set of pos-
sible human grammars. Many intuitively satisfying assumptions fall by
the wayside when one deals with infinite sets. The set of natural num-
bers (i.e., the set of positive whole integers) is the same size as the
set of positive even numbers and the same size as the set of positive
odd integers. All three sets are of cardinality 1 (the first order of
infinity). The linguistic constraints that have been proposed narrow
down the set of possible human grammars from a denumerably infinite set
of the first order of infinity to a denumerably infinite set of precisely
the same cardinality. In both cases the child is confronted with a de-
numerably infinite set of grammars to search through, A Tlinguistic con-

straint would, however, make a significant difference if it narrowed
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down the class of possible human grammars from a nondenumerably infinite
set to a denumerably infinite set or a denumerably infinite set to a
finite set.

Chomsky also claims that when we constrain our specification of
the possible form of grammars, we not only ease the task of language
Tearning but also make our theory more falsifiable. This view was
clearly expressed in some of Chomsky's comments on Postal's theory:

postal argues that the more homogeneous theory that he pro-
poses is a 'better theory', on the grounds that it contains fewer
devices, is simpler, and so on. I argue that it is a 'worse theory'
on the grounds that it is less falsifiable and permits a far wider
range of grammars than the alternatives considered. . . . Given two
theories T and T', we will be concerned not merely with their sim-
plicity and homogeneity, but also with the restrictiveness. If T
and T' both meet the condition of descriptive adequacy, but T per-
mits only a proper subset of the grammars permitted by T', then we
may well prefer T to T', even if it is more complex, Tess homo-
geneous. . . . Postal's homogeneous theory H is, as he says, sim-
pler than the 'extended' standard theory, ST. It is also less re-
strictive and less falsifiable, and thus less capable of dealing
with the projectionproblem and theissues raised at the Tevel of ex-
planatory adequacy [Chomsky 1974 pp. 47-48].

It is not clear, however, why Chomsky feels that the claims his
theory makes are more restrictive or falsifiable than those made by
Postal's theory (or any other theory capable of describing human Tan-
guages). Both theories divide the set of possible grammatical descrip-
tions of possibie human Tanguages into two sets: (1) the set of possible
human grammars and (2) a set of grammars which describe human languages
but are not possible human grammars. Since both theories make a predic-
tion about which set each grammar in the set of possible grammatical de-
scriptions belongs to, they make the same number of predictions. They
differ, however, on the predictions they make as to the contents of the

two sets. In order for Chomsky's theory to be more falsifiable than
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Postal's there must be some prediction it makes that can be tested while
the equivalent prediction from Postal's theory cannot. But there are
only two choices we can make--a grammar is either in the set of possible
human grammars or it is not. It is, therefore, impossible to make a de-
termination of the correctness of a prediction made by Chomsky's theory
about some grammar without simultaneously ascertaining the correctness
of the prediction Postal's theory makes about that grammar. Al1 general
Tinguistic theories that make precise claims will be equally falsifiable
in this sense. Any claim about the status of some grammar that is test-
able for one will be testable for them all.

The Tast problem with Chomsky's approach to linguistic universals
that will be raised here concerns a methodological principle that Chomsky
invokes when debating with other linguists about the status of proposed
universals. Ordinarily, the scientist who is confronted with a set of
competing hypotheses of comparable simplicity and predictive accuracy
has no principled justification for designating one of these hypotheses
as the correct or true hypothesis concerning the data. If, however,
there is only one theory under consideration which accounts for the
facts, the scientist would accept that theory and many scientists would
place what Chomsky calls a "realist interpretation" on the theory (i.e.,
they would claim that the theory is in some sense true of the world).
Now, what happens when we subsequently develop an alternative theory
which is of comparable simplicity and predictive power to our original
theory? Chomsky claims that we should continue to maintain that the
first theory proposed is the correct or true one until it is actually

refuted.
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If this principle is accepted, then the first linguist to pro-
pose a linguistic universal capable of explaining some set of facts
stands an extremely good chance of having his/her claimviewed as the truth
for the foreseeable future given the invulnerability of most of these
claims to disconfirmation from the Tinguistic data. The claim would
stand forever if we accept Chomsky's self-serving arguments against the
use of data from psycholinguistics. But what justification is there
for confiating historicail precedence with logical or scientific prece-
dence? The historical accident that a theory or hypothesis was advanced
at a time when no other alternative theories were available supplies us
with no grounds for designating one of a set of equally simple and pre-
dictively accurate descriptions as the true description. Linguistics is
not a card game where the house has the edge and must be beaten in order
to be dethroned. To select a hypothesis on the basis of the temporal
order in which it was proposed is to invoke a criterion that is as ir-
relevant as selecting a theory on the basis of the age, nationality, sex,
religion, etc., of its author. Recent claims by Chomsky and others that
a counterexample is uninteresting unless accompanied by an adequate re-
analysis of the facts represent a further weakening of the falsifiability
of linguistic theories. It should be rejected. If a theory has been ra-
futed what conceivable justification can there be for continuing to work
within such a framework? It may be a sociological fact that scientists
will continue to werk in a refuted paradigm until a new one comes along,
but this is a regrettable sociological fact, not a valid methodological

principle.
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2.3 Conclusions

In this chapter we have been attempting to assess what success
linguists have had in "homing in" on a specification of the form of pos-
sible human grammars. We have discovered that Chomsky's assumption that
the external criteria of adequacy (the speaker-hearers' Tinguistic in-
tuitions) would provide a strong test of the adequacy of our general

Tinguistic theory has proven false. Any linguistic theory that has the

ing any well-defined set of Tinguistic data. There are a staggering num-
ber of general linguistic theories of this power (including Chomsky's
"Standard Theory"). At every level of power, if there is one general
Tinguistic theory that is capable of providing grammars which account
for the facts of language there will be many. It is not particularly
surprising, then, that linguists have not been able to settle on a
single general linguistic theory of the possible form of human grammars
solely on the basis of the linguistic evidence. I can't see any way
that we will ever be able to settle conclusively on a single general
Tinguistic theory without conclusive evidence from psycholinguistics
concerning the principles that the child has available for acquiring a
Tanguage. Since no one seriously anticipates conclusive evidence from
psycholinguistics on this matter for the foreseeable future, the Tin-
guist will have to become inured to the fact that there will be numerous
competing general linguistic theories that cannot be distinguished em-
pirically. I don't feel, however, that we should become inured to any
of the present set of competing theories (standard theory, trace theory,

case grammar, generative semantics, relational grammar, Montague grammar,
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dependency theory, etc., etc., etc.) that have been shown to be equiva-
Tent in power to unrestricted rewriting systems., If there is one thing
that the Tearnability studies of automata theorists have demonstrated,
it is that if we want our grammars to be Tearnable they should be no
greater in power than primitive recursive automata.

Linguistics is, of course, not unique in having an indeterminacy
problem. The theories of every empiricai science are underdetermined by
the data. It would have been very surprising, then, i7 the Tinguist had
come up with something definitive to say about the speaker's linguistic
competence and its acquisition (especially after only two decades of
study). The proper conclusion to draw from the fact that linguistics is
afflicted with a serious indeterminacy problem is not that linguistics
should be abandoned as a scientific pursuit but rather that Tinguists
should refrain from making premature claims about the "psychological
reality" of their Tinguistic theories and concentrate their attention on
finding additional sources of evidence that would help reduce the inde-
terminacy problem.

If Tinguists are to have any serious hope of Tearning anything
definite about the possible form of human grammars, they must make every
effort to guarantee that their theories are both testable and tested.
There are no categories of data or types of test we can afford to eschew
if we wish to reduce our indeterminacy problem and make a genuine con-
tribution to our understanding of the human mind and its capacity for
language Tlearning and use. Nor can we afford to take advantage of the
hypothesis-protecting devices our theory makes available or afford to

utilize the fallacious arguments that were uncovered in this chapter
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that Tinguists have used to “falsely inflate the status of their pet
theories. Linguists must also show a greater commitment to reducing the
pewer of general linguistic theories than they have thus far demon-
strated. General Tinguistic theories seem to be proliferating without
much consideration on the part of linguists of the need to provide theo-
ries that are not equivalent in power to unrestricted rewriting systems.
In addition to assessing whether or not Tinguists are in a posi-

€ form of human grain-

mars that is not hopelessly abstract and insubstantial, we have been
trying to assess what kind of contribution Tinguistic constraints make
toward explaining language acquisition. Chomsky has repeatedly stated
that linguistic universals play a crucial role in explaining language
acquisition in that they narrow do&n the set of possible linguistic
hypotheses that the child must consider. It is not clear, however, that
the Tinguistic universals ease the burden of language acquisition, since
they narrow down a denumerably infinite set (cardinality 1) to a denumer-
ably infinite set (cardinality 1). None of the constraints that have
been proposed in the literature reduces the size of the set of possible
human grammars below the first order of infinity and most linguists do
not, in fact, want to claim that there are only a finite number of pos-

sible human grammars.
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Footnotes

Tsee p. 14 of Syntactic Structures for another statement of this
claim.

2Chcrnsky was, however, a bit uneasy at the time about using "in-
tuitions" as data: "But intuition, of course, is an extremely weak sup-
port. The program of linguistic research would be a much clearer one if
we could show experimentally that these intuitions have distinct beha-
vioral correlates" (Chomsky 1955/75 p. 101).
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CHAPTER 3
THE EVALUATION MEASURE

In this chanter I will examine the history, formulation, motiva-

tion, function, and adequacy of Chomsky and Halle's conception of an

i

8
7
d

torical account of the evolution of the concept of the evaluation measure
in Chomsky and Halle's writings, (2) an examination of the motivation
Chomsky supplies for adopting the evaiuation measure as part of linguis-
tic theory and as part of the language acquisition device, (3) an attempt
to delineatewhat Chomsky and Halle envision the evaluation measure as
measuring and an examination of the substantiveprogress that has been
made to date toward providing an accurate, functioning evaluation meas-
ure, and (4) conclusions about the merits of past research on the evalu-

ation measure and the proper direction for future research.

3.1 Chomsky's Conception of the Evaluation Measure

In this section Chomsky and Halle's views on the evaluation meas-
ure are presented in almost strict historical sequence from The Morpho-

phonemics of Modern Hebrew (1951) through The Sound Pattern of English

(1968). This will provide the background essential to any in-depth
examination of the evaluation measure. The theory of markedness and
subsequent changes in Chomsky and Halle's thinking on the evaluation
measure will be presented as they arise naturally in the context of the

critical discussion of the evaluation measure and the criticismsthat
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have been Teveledagainst it. The historical presentation is not totally
devoid of criticism--as the reader will notice almost immediately. I
have attempted, however, to 1limit critical comments in this section to
taking a stance on issues of textual interpretation and to pointing out
certain lacunae in Chomsky and Halle's argumentation.

The goal of devising an evaluation (or "simplicity") metric that
can be used to choose between competing grammatical descriptions (gram-
mars) of a language was first anunciated in Chomeky's 1951 Mactere the-

sis, The Morphophonemics of Modern Hebrew. Chomsky's initial conception

of the evaluation measure (as presented in his Masters thesis and his
1955 work, The Logical Structure of Linguistic Theory, which contained
his dissertation and formed the basis for Syntactic Structures) differed

from his later conceptions in several important respects: (1) Chomsky

seems to utilize the term "simplicity" in its traditional philosophy of
science sense in these works, and (2) he had not yet considered (at
Teast in print) the question of whether or not the evaluation measure
played any role in language acquisition. Chomsky was convinced that all
grammars must meet requirements of simplicity not for esthetic reasons
but because "the motives behind the demand for economy are in many ways
the same as those behind the demand that there be a system at aii®* (Chom-
sky 1951 p. 1). While considerations of simplicity play a role in the
discovery or construction of tentative grammars, Chomsky felt that it
was useful to consider the processes of discovery and description sepa-
rately and concentrate on determining the effect of considerations of
simplicity on the formulation of grammars.1

From the very beginning Chomsky sought to devise a set of
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notational conventions which correlated Tength of grammatical descrip-
tion with deeper cognitive aspects of simplicity:
. . we want the reduction of the number of elements and statements,
any generalization, and, to generalize the notion of generalization
itself, any similarity in the form of non-identical statements, to
increase the total simplicity of the grammar. As a first approxima-
tion to the notion of simplicity, we will here consider shortness of
grammar as a measure of siipiicity, and wili use such notations as
will permit similar statements to be coalesced. To keep this notion
of simplicity from reducing to an absurdity, the notations must be
fixed in advance, and must be chosen to be neutral to any particu-
lar grammar except with respect to the considerations they are cho-
sen to reflect [Chomsky 1951 p. 51.
In his Masters thesis Chomsky set up a hierarchy of simplicity: the gram-
mar with the fewest number of rules was simplestbut among grammars with
an equal number of rules the simplest grammar was judged to be that in
which the average length of statement was shortest, The weakest require-
ment of simplicity called for the "reduction of the length of deriva-
tions" (see Chomsky 1951 p. 41).
Chomsky made his first serious attempt to define an evaluation

(simplicity) metric in The Logical Structure of Linguistic Theory, which

was completed in 1955 (but remained unpublished until 1975), In this
work Chomsky elaborates a 1ittle further on why it is desirable to try
to devise a notational system which converts considerations of simplicity
into considerations of length, points out some of the requirements that
must be met for a notational definition of simplicity to have any valid-
ity, and makes some recommendations as to appropriate notational conven-
tions.

The temptation to devise a notational system which permits us to
measure simplicity in terms of notational brevity apparently arises from

Chomsky's observation that
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In constructing a grammar, we try to set up elements having regular,
similarly patterned, and easily statable distributions, and which
are subject to similar variations under similar conditions: in other
words elements abaiit which a good deal of generalization is possible
and few special v strictions need be stated. It is interesting to
note that any simplification along these lines is immediately re-
flected in the Tength of the grammar [Chomsky 1955/75 p. 117, empha-

sis added].

Chomsky is not claiming thatall aspects of cognitive simpiicity are natu-
rally (or iconically) reflected in the degree of notational brevityz--he
is merely noting a tendency in linguistics for increases in simplicity
(or generality) to be correlated with increases in notational brevity
and on the basis of this moderate encouragement is willing to undertake
the complex, arduous and possibly futile program of devising a set of
notational conventions which can accurately convert all deeper considera-
tions of grammatical simplicity into consideraticns of notational brev-
ity.

Chomsky realizes that, since it is possible to construct ex-
tremely complicated notational schemas which create grammars of almost
any shortness we wish (particularly if we are permitted to define nota-
tions afresh for every grammar we write), we must, for his approach to
have any significance, develop a fixed set of notationsand a fixed for-
mat for grammars. The simplest grammar will be selected from grammars
of the appropriate form and the definition of these notations will con-
stitute the basic part of the definition of simplicity (see Chomsky
1955/75 pp. 66-67, 118). As Chomsky sees it:

The problem of choosing the correct notations is much like that of
evaluating a physical constant. Given criteria of adequacy for gram-
mars of certain languages, we can arrive empirically at notations
with the property that the grammars meeting the criteria of adequacy

are in fact the shortest, given these notations. In other words, we
define simplicity so that in certain cases, the simplest grammars
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are in fact the correct ones. As Tong as we do not take simplicity
to be an absolute ideal, thoroughly understood and specified in ad-
vance of theory construction, this procedure is no stranger than
attempting to define 'morpheme' in such a way that what we know to
be morphemes in some language turn out to be morphemes when we apply
the theory to a corpus of utterances in this language [Chomsky
1955/75 p. 118].

The fact that the notations must give the intuitively correct results

for the grammars of all possible human languages provides what Chomsky

considers a very strong empirical test of the adequacy of the notations.

Chomsky Teit that we can provide notational conventions which
convert considerations of simplicity into considerations of length by
devising notational conventions which permit the coalescence of similar
grammatical statements. This favors grammars containing generalizations
("We have a generalization when we can replace a set of statements, each
about one element, by a single statement about the whole set of elements.
More generaliy, we have a partial generalization when we have a set of
similar (not identical) statements about distinct elements" [Chomsky
1955/75 p. 671). Once we have devised notations that permit the coales-
cence of similar statements, Chomsky feels we will be able to determine
the amount of generalization present by merely examining the notational
Tength (i.e., the number of symbols) of the grammar ("Other features of
simplicity can also be measured in a natural way in terms of Tength"
[Chiomsky 1955/75 p. 67]).

There has been considerable controversy concerning Chomsky's use
of the term simplicity in the early writings which I have been discuss-
ing. The naive reader who encounters these early remarks on simplicity
would assume that Chomsky was using the term simplicity as it is gener-

ally used and understood in both common parlance and the philosophy of
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science. It comes as something of a surprise when the reader learns
that in Tater writings Chomsky and Halle warn the reader not to confuse
the "simplicity" metric with a measure of simplicity in its traditional

philosophy of science sense, They even go so far as to claim that,while

the evaluation measure has been referred to as the "simplicity" or "eco-

nomy" criterion,

- . it has never been proposed or intended that the condi-
tion defines 'simplicity' or 'economy' in the very general (and
still poorly understood) sense in whichthese terms usuaHy appear
in writings on the philosophy of science. The only claim that is
being made here is the purely empirical cne that under certain well-
defined notational transformations, the number of symbels in a rule
is inversely related to the degree of linguistically significant
generalization achieved in the rule [Chomsky and Halle 1968 pp. 334-
3

Chomsky and Halle's disclaimer is not quite believable. There
are numerous instances in Chomsky's early writings where his use of the
term simplicity cannot be interpreted in any way other than its philo-
sophy of science sense.3 Consider the following statement:

It is important to recognize that we are not interested in reduction
of the length of grammar for its own sake. Our aim is rather to
permit just those reductmm in length which reflect real simplicity,
that is, which will turn simpler grammars (in some partially under-
stood, presystematic sense of this notion) into shorter grammars
[Chomsky 1955/75 p. 118, emphasis added].

The language of the two quotations is remarkably similar--the only dif-
ference being that inthe later passage Chomsky and Halle are denying
that they ever wanted to capture the very thing that Chomsky in 1955
claimed we are primarily interested in capturing with the "simplicity"
metric. It is also difficult to see how Chomsky, if he truly had a
unique conception of simplicity in mind, could have been advising the
readers of The Morphophonemics of Modern Hebrew and The Logical Struc-
ture of Linguistic Theory to read Goodman and Quine's philosophy of
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science accounts of simplicity without warning readers that he was using
the term in some entirely different and novel sense and without explicat-
ing the difference between the two usages.®

Syntactic Structures contains Chomsky's celebrated discussion of
the goals of linguistic theory in which he distinguishes three possible
goals for Tinguistic theory: the discovery procedure, the decision pro-
cedure, and the evaluation proceclure.6 In this discussion Chomsky
ciaimed that the goal of providing a mechanical discovery procedure for
grammars (i.e., "a practical and mechanical method for actually con-
strucing the grammar given a corpus of utterances" [Chomsky 1957 pp. 50-
51]) was too strong for linguistic theory. Chomsky's evidence forthis
claim, however, was not particularly strong. He could, for instance,
offer no proof that it was in principle impossible to develop a step-by-
step mechanical procedure for constructing the best grammar. He did,
however, advance his claim only after conducting a thorough study of the
numerous procedures that had been devised in this area to that date.” It
is important to note that Chomsky rejected the goal of providing a dis-
covery procedure not because it wasn't an important or desirable goal,
but because he felt it was not an achievable goal. Chomsky felt that
the development of even a partially adequate discovery procedure would
be useful in that such a procedure might provide valuable clues for the
analyst or lead to a smaller class of grammars to be evaluated (see
Chomsky 1957 p. 55).

Chomsky also rejected the "weaker" goal of providing a practical
mechanical procedure for determining whether or not a grammar proposed

for a given corpus (however it might have been arrived at) is the best
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grammar for the language the corpus was drawn from (i.e., the decision
procedure) as being too strong a goal for linguistic theory. No evi-
dence was provided in support of this claim.

Chomsky felt that any attempt to provide anything more than an
evaluation procedure (a practical and mechanical procedure for determin-
ing which of any two proposed grammars for a language is better) would
"lead into a maze of more and more elaborate and complex analytic pro-
cedures that will fail to provide answers for many important questions
about the nature of linguistic structures," while, in contrast, "by
Towering our sights to the more modest goal of developing an evaluation
procedure for grammars we can focus attention more clearly on really
crucial problems of linguistic structures and we can arrive at more
satisfying answers to them" (Chomsky 1957 p. 53). But while we may have
been forced to lower our sights, Chomsky feels we can take solace in the
fact that the goal of providing an evaluation procedure "is still strong
enough to guarantee significance for a theory that meets it. There are
few areas of science in which one would seriously consider the possibil-
ity of developing a general, practical, mechanical method for choosing
among several theories, each compatible with the available data" (p. 53).
Chomsky provides no evidence to support his claim that the goal of de-
veleping a mechanical evaluation procedure is a weaker and more feasible
goal than the others. In fact, he gives us no reasonto believe that the
goal, as he conceives it, is feasible at all. The proof is apparently
to be in the pudding--Chomsky informs us that all his claims will be
borne out when we actually develop and utilize the evaluation measure.

The actual task of providing a formal definition of simplicity
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is not undertaken in Syntactic Structures. The Logical Structure of

Linguistic Theory, however, does contain an extended discussion of
Tinguistic simplcity and makes numerous concrete proposals concerning
the notational conventions to be used in conjunction with the evaluation
measure.8 Syntactic Structures is also devoid of any reference to the
"psychological analogue" of formal linguistic evaluation. Chomsky, in
his 1975 introduction to The Logical Structure of Linguistic Theory,

claims that,while the "psychological analogue" was not explicitly dis-

cussed either in that work or in Syntactic Structures, the possibility
of such an analogue lay in the immediate background of his thinking dur-
ing this period and was in some sense implicit in both works. The psy-
chological analogue of the linguist's methodological problem was ex-

plained as follows:

. . . we have two variants of the fundamental problem of 1linguis-
tics . . . :under the methodological interpretation, the problem is
taken to be the justification of grammars, under the psychological
interpretation, the problem is to account for language acquisition.
A Tinguistic theory, under either conception, is explanatory in a
proper and appropria‘e sense. Given such a theory and certain
‘boundary conditions' fixed by a corpus of data with a preiiminary
analysis determined by the application of the primitivesof the
theory, a grammar is selected. Underthe methodological interpreta-
tion, it is the speaker-hearer's grammar, chosen by the evaluation
procedure from among the potential grammars permitted by the theory
and compatible with the data as represented in terms of the prelimi-
nary analysis. In either case, the grammar determines a range of
Tinguistic facts relating to the structure of sentences. The
speaker-nearer's judgments that the facts are as determined by the
grammar are thus explained by the Tinguistic theory; correspondingly,
the theory is refuted if the judgments are not in accord with the
predictions of the grammar [Chomsky 1955/75 p. 36].

Chomsky's first published reference to the possibility of a psychological
anaiogue to the Tinguist's methodological problems seems to occur in his

1958 paper, "Linguistics, Logic, Psychology and Computers." The analogy
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wasn't fully worked out, however, until his 1962 paper, "Explanatory
Models in Linguistics," appeared.

In Current Issues in Linguistic Theory (1964a), Chomsky described
three levels of adequacy that Tinguistic thecries can attain: the obser-
vational, descriptive, and explanatory levels of adequacy. Since the
evaluation measure is said to play a critical role in determining whether
or not the highest level of adequacy (the level of explanatory adequacy)
is attained by a linguistic theory, I will describe the levels of ade-
quacy in some detail. Chomsky indicates (on pp. 28-29) that the Tevel
of observational adequacy is attained by a grammar if it correctly pre-
sents the observed primary data (i.e., if it gives an account of the pri-
mary data [the corpus] that is the input to the acquisition device).

The Tevel of descriptive adequacy (the second and higher level of suc-
cess) is attained "when the grammar gives a correct account of the Tin-
guistic intuition of the native speaker, and specifies the observed data
(in particular) in terms of significant generalizations that express
underlying regularities in the language" (p. 28). The grammar is, in
other words, concerned with giving a correct account of the output of
the Tanguage acquisition device. The third, and highest, level of ade-
quacy (the level of explanatory adequacy) is attained "when the asso-
ciated theory provides a general basis for selecting a grammar that
achieves the second Tevel of success over other grammars consistent with
the relevant data that do not achieve this level of success." The gen-
eral basis for selecting a grammar is, of course, the evaluation measure.
We may say that "a linguistic theory that aims for explanatory adequacy
is concerned with the internal structure of the device . . . , that is,

it aims to provide a principled basis, independent of any particular
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descriptively adequate grammar of

Tanguage, for the selection of
each janguage” (p. 29). Chomsky contends “hat 2n explanatoriiy adequate
Tinguistic theory "suggests an explanation for the linguistic intuition
of the native speaker" and "can be interpreted as asserting that data of
the observed kind will enable a speaker whose intrinsic capacities are
as represented in this general theory to construct foi himself a grammar
that characterizes exactly this Tinguistic intuition" (p. 28).

¥5is of ihe jeveis oT adequacy was refined still fur-

ther in Aspects of the Theory of Syntax (1965). General linguistic

theories can now be spoken of as either meeting or not meeting the level
of descriptive adequacy. Prior to Aspects, the only level of adequacy
relevant to general linguistic theories was the Tevel of explanatory
adequacy. To meet the level of descriptive adequacy a linguistic theory
must provide (1) an enumeration of the class S1s S25 ... of possible
sentences, (2) an enumeration of the class SDy, SDZ' ... of possible
structurai descriptions, (3) an enumeration of the class Gy, Gy, 117 of
possible generative grammars, and (4) a specification of a function F

such that SD F(i,j) is the structural description assigned to sentence

cr

S
i

scriptively adequate if it makes a dezcriptively adequate grammar avail-

- PR . .
y gramar G; for arbitrary i,j.° In other words, a theory is de-

able for each natural Tanguage. Tie general linguistic theory achieves
the Tevel of explanatory adequacy by siroviding, in addition to the four
items Tisted above, (5) a specification of a function m such that m(i)
is an finteger associated with the grammar Gy as its value (with Tower
value being indicated by higher number")‘10 In other words, it meets the

Tevel of explanatory adequacy by providing an evaluation measure.
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The goal of providing an evaluation measure will not be an easy
goal to attain. For one thing "a theory may be descriptively adequate,
in the sense just defined, and yet prcvide such a wide range of poten-
tial grammars that there is no possibility of discovering a formal prop-
erty distinguishing the descriptively adequate grammars, in general,
from among the mass of grammars compatible with whatever data are avail-
able (p. 35). The methodological problem (and the problem for construct-
iig a reasonabie acquisition mudei) is to reduce the range of possibie
hypotheses (the class of attainable grammars) compatible with given pri-
mary data to the point where selection among them can be made by a for-
mal evaluation measure. The way to do this is by adding further struc-
ture to the notion "generative grammar" on a principled basis. The
principled basis for adding additional structure comes from a determina-
tion of the extent to which descriptively adequate grammars have fea-
tures which can be reduced to universal properties of language: "Real
progress in linguistics consists in the discovery that certain features
of given languages can be reduced to universal properties of tanguage,
and explained in terms of these deeper aspects of linguistic form"
(Aspects p. 35). These universals can be incorporated into the defini-
tion of "generative grammar" and if the restricticns are significant we
will have a reduction in the class of possible hypotheses (grammars).

It is conceivable that the class of potential grammars could be so nar-
rowly defined that there will be no more than one grammar compatible
with the data for each Tanguage and there will be no need for an evalua-
tion measure. But Chomsky considers this extremely unlikely since "all

concrete attempts to formulate an empirically adequate linguistic theory
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certainly leave ample room for mutually inconsistent grammars, all com-
patible with primary data of any conceivable sort" (Aspects p. 37). It
is also conceivable that we will not be able to make sufficient "prin-
cipled" restrictions on the class of grammars to be able to construct or
choose an evaluation measure on a principled rather than an arbitrary
basis. Chomsky provides no evidence for the belief that we can formu-
Tate the requisite numbers and kinds of universals needed and all con-
creie atieipis Lu formuiate an empiricaiiy edeyuaie iinyuistic theory to
date define too large a class of possible grammars for us to construct
or choose on aprincipled basis an evaluation measure. Chomsky fails to
comment on the prospects for this remaining to be the case and fails to
spell out the repercussions of such an eventuality for linguistic theory.
Chomsky also has language-specific problems which stand in the
way of the principled construction or choice of an evaluation measure:

The major problem in constructing an evaluation measure for grammars
is that of determining which generalizatiors about a language are
significant ones, an evaluation measure must be selected in such a
way as to favor these. We have a generalization when a set of rules
about distinct items can be replaced by a single rule (or, more
generally, partially identical rules) about the whole set, or when
it can be shown that a 'natural class' of items undergoes a certain
process or set of similar processes. Thus choice of an evaiuation
measure constitutes a decision as to what ave ‘similar processes’
and ‘natural classes'--in short what are significant generalizations.
The probiem is to devise a procedure that will assign a numerical
measure of valuation to a grammar in terms of the degree of linguis-
tically significant generalization that this grammar achieves. The
obvious numerical measure to be applied to a grammar is length in
terms of number of symbols. But if this is to be a meaningful meas-
ure, it is necessary to devise notations and to restrict the form of
rules in such a way that significant considerations of complexity
and generality are converted into considerations of length, so that
real generalizations shorten the grammar and spurious ones do not.
Thus it is the notational conventions used in presenting a grammar
that define 'significant generalizations,' if the evaluation measure
is taken as length [Chomsky 1965 p. 42].
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There is a remarkable similarity between Chomsky's 1955 and 1965
statements. The only difference of note between the two passages is
that Chomsky has replaced the term "simplicity" with the terms "natural-
ness" and "linguistically significant generalization" to avoid "confu-
sion" with the philosophy of science sense of simplicity. There is pre-

sumably some significant conflict between the predictions that are made

on the basis of the philosophy of science notion of simplicity and the

significant generalization" {i.e., in at least one instance the simplest
generalization mustn't be the most natural or linguistically significant
generalization). Chomsky, however, fails to specify what the cognitive
differences are between these three notions and fails to point out a
single specific instance where simplicity judgments conflict with judg-
ments of naturalness or degree of Tinguistically significant generaliza-
tion. Chomsky's only efforts to define the notions of naturalness and
linguistically significant generalization are phrased in terms of the
brevity of symbols. This provides no clue whatsoever as to the cogni-
tive content of these notions, since there is no natural relationship
ity--oniy a relationship
Chomsky hopes to induce artificially through the judicious selection of
notational conventions.

While we may not be clear on what the evaluation measure is sup-
posed to be measuring, we are, nonetheless, constantly being reassured
by Chomsky that the choice of an evaluation measure is an empirical de-
termination. Our choice of an evaluation measure can be falsified by

showing that it fails to provide a descriptively adequate grammar (see
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Chomsky 1965 pp. 25-26). Of course, while in principle this may be pos-
sible, in practice it may prove quite difficult since Chomsky has given
no independent cognitive characterization of descriptive adequacy. It
is tough to come up witha counterexample of a descriptively adequate
grammar that is not chosen by an evaluation measure when the only means
you have of identifying descriptively adequate grammars is to count sym-
bols using the correct evaluation measure (i.e., the evaluation measure
we are attempting to construct),

The Tast. thing I want to point out about Chomsky's discussion
of the evaluation measure in Aspects is the role Chomsky assigns the
evaluation measure in language acquisition. Chomsky feels that a 1ir-
guistic theory that satisfies conditions (1)-(5) above provides a lan-
guage acquisition device:

This device must search through the set of possible hypotheses

G1, Gp, ..., which are available to it by virtue of condition (iii),
and must select grammars that are compatible with the primary lin-
guistic data, represented in terms of (i) and (ii). It is possible
to test compatibility by virtue of the fact that the device meets
condition (iv). The device would then select one of these poten-
tial grammars by the evaluation measure generated by (v) [Chomsky
1965 p. 32].

Chomsky and Halle's The Sound Patternof English (1968) adds a
few more refinements and embellishments to their conception of the eval-
uation measure. The "value" of a rule, sequence of rules, or grammar
is now to be the reciprocal of the number of symbols in its minimal
representation ("We take the value to be 1/n, where n is the number of
symbols, so that the phrase 'higher valued' will have its natural intui-
tive and numerical meaning” [p. 334]). The notations used for collaps-

ing rules are not counted by the evaluation measure. Chomsky and Halle

apparently believe that this is obvious to the point of being self
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evident:

Under any reasonable evaluation measure . . . the notations used in
abbreviatory rules do not count in determining the value of the sys-
tem of rules. . . . These notational transformatjons are part of

the definition of simplicity, and therefore it would be senseless to
‘count them' in some way in measuring simplicity [Chomsky 1965 p. 147].

We should note that there is no choice involved in using abbreviatory
conventions if we want the evaluation measure to work:
To say that rules may be given in a simpler form implies that they
must be given in that form. More preciseiy, the notations that we
use define a certain valuation for grammars, the value of a graiiiiar

is determined by the number of symbols that appear in it when nota-
tions are used in thecptional fashion [Chomsky 1965 p. 71 fn.].

Chomsky and Halle point out that, while the notations permit us to make
statements about a Tanguage which are "true and significant" and provide
a basis for distinguishing these from other generalizations which are
"true and not significant,” the notational conventions do not prevent

or protect us from making incorrect statements!

In The Sound Pattern of English Chomsky and Halle make the
highly significant observation that

The entire discussion of phonology in this book suffers
from a fundamental theoretical inadequacy. Although we do not know
how to remedy it fully, we feel that the outlines of a solution can
be sketched, at least in part. The problem is that our approach to
features, to rules, and to evaluation has been overly formal. Sup-
pose, for example, that we were systematically to interchange fea-
tures or to replace F by -F (where =+, and F is a feature) through-
out our description of English structure. There is nothing in our
account of linguistic theory to indicate that the result would be
the description of a system that violates certain principles govern-
ing human languages. To the extent that this is true, we have failed
to formulate the principles of linguistic theory, of universal gram-
mar, in a satisfactory manner. In particular, we havenut made any
use of the fact that the features have intrinsic content. By taking
this intrinsic content into account, we can, so it appears, achieve
2 deeper and more satisfying solution to some of the problems of
Texical redundancyas well as to many other problems that we have
skirted in the exposition [Chomsky and Halle 1968 p. 400].
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These remarks bring to a close the classic, and more halcyon,
period of work on the evaluation measure. They also bring to a close,
for the moment, my presentation of Chomsky and Halle's views on the
evaluation msasure.” The theory of markedness (which was developed to
address some of the problemsChomsky and Haiie allude to in the remarks
I just quoted) and other subsequent changes in their thinking will be
evaluated as they arise in the context of my critical evaluation of the
ive and the criticism directed ayainst it.

3.2 Motivation for Adopting the Evaluation Measure as a Goal of
Linguistic_Theory

An obvious place to begin a critical examination of Chomsky and

Halle's evaluation measure is with Chomsky's Syntactic Structures dis-

cussion of why the goal of providing a practical, mechanical evaluation

procedure is a more reasonable--albeit weaker and less desirable--goal
for 1inguists to pursue than the goal of providing a practical, mechani-
cal discovery or decision procedure. There has been a good deal of dis-
satisfaction in certain quarters with Chomsky's claims about the singu-
lar reasonableness and appropriateness of the goal of providing a practi-
cal, mechanical evaluation procedure from the moment they were advanced.
It is hardly surprising, of course, that scholars who had invested their
energies toward constructing a discovery procedure (or some reasonable
facsimile thereof) would not accept with equanimity Chomsky's characteri-
zation of this goal as unreasonable, unilluminating, and chimerical--
particularly since Chomsky could offer no formal proof that this highly
desirable goal was in principle impossible to attain. It is somewhat

suprising, however, given the depth of dissatisfaction with Chomsky's
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conclusinns {and the radical changes in focus and methodology they en-
tail), that there have been very few substantive attacks on the logical
structure of Chomsky's argumentation in support of the evaluation meas-
ure as a goal of linguistic theory.

To recapitulate, Chomsky's argument in Syntactic Structures
against the goal of providing a discovery or decision procedure and in
favor of the evaluation measure consists of the following series of
opinions: (1) he maintains that it is unreasonable to demand that Tin-
guistic theory provide anything stronger than a practical mechanical
evaluation procedure, (2) he maintains that it is very questionable
whether the goal of providing a discovery procedure can be attained
in an interesting way (in fact, he feels thatany attempt to provide a
discovery procedure will lead to a maze of more and more elaborate and
complex analytic procedures that Teave unanswered many important ques-
tions about the nature of linguistic structures), (3) he maintains that
in contradistinction to the goal of providing a discovery procedure, we
can, by lowering our sights to the more modest goal of providing a prac-
tical evaluation procedure, focus our attention more clearly on the
really crucial problems of linguistic theory and arrive at more satis-
fying answers to them, and (4) he maintains that the goal of providing
an evaluation measure, while more modest than that of providing a dis-
covery or decision procedure, is still a significant goal to attain
(witness the fact that no other science can boast of having such a pro-
cedure in its arsenal). Doubters are assured by Chomsky that the truth
of these pronouncements can be verified by the development and compari-
son of theories propounding the two competing goals (that of providing

a discovery procedure and that of providing an evaluation measure).
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Since Chomsky's 1ine of argumentation reduces to a series of
opinions without supporting evidence, it is not surprising that there
have been expressions of outrage in response to Chomsky's proposed change
in direction for linguistic theory. One of the few extensive examina-
tions of Chomsky's discussion of the gcals of Tinguistic theory appears
in Sanders (1977). Sanders takes issue with Chomsky's discussicn on
several counts: (1) Sanders (p. 158) notes that Chomsky "presents no
evidence in support of this point of view, and no reason at all for sup-
posing that a demand for an evaluation procedure is any less unreason-
able than a demand for a discovery procedure or decision procedure,"

(2) he finds Chomsky's references to "elaborateness," "complexity,"
"uninterestingness," "weakness," etc., to be beside the point since,

for Sanders, the only reasonable standard for a practical procedure is
whether or not it gets the job done, (3) he feels that the way to answer
questions about the nature of Tinguistic structure is to construct a
theory of natural language, "not a procedure for anything," (4) he finds
Chomsky's attempt to establish the evaluation procedure as a goal for
Tinguistic theory by disestablishing the discovery procedure to be a mis-
leading and forceless substitute for arguméntation, and (5) he makes the
counterclaim that “"the fact of the matter is that discovery procedures
and evaluation procedures are evidently precisely equivalent both as to
relative strength or difficulty of achievement and in their lack of em-
pirical significance" (p. 158).

Sanders is, of course, correct in noting that there is a lack of
evidence for Chomsky's claims and his warning that an argument against

the validity of "reasonableness" of the discovery procedures as a goal
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for linguistic theory is not an argument for the reasonableness and
validity of the evaluation measure as a goal is salutary, but it would
have been better if he had given us some evidence of the unachievability
of the evaluation procedure rather than merely advancing a counterclaim.
While the use of metacriteria such as simplicity has yet to be justified
to everyone's satisfaction in the philosophy of science, Sanders' claim
that the only reasonable standard for a procedure is whether or not it
cets the job done is not going to receive wide support. Sanders may not
believe that linguistic theory should try to explain language acquisi-
tion, but he should admit that it is not sufficient for whoever does
have to provide such an explanation to come up with a procedure that
does the job (i.e., terminates in a finite amount of time rather than
runs on into infinity). The procedure must also "do the job" in "real
time." Sanders' rejection of the claim that linguists must provide a
model of how children acquire a grammar of their language accounts for
his insistence that linguistics need not provide a "procedure for any-
thing." The fact that children invariably succeed in coming up with the
highly complex grammars they need to have a command of their language
suggests that children are employing an effective procedure of some sort
and not relying on luck and imagination.

A somewhat more inventive attack on Chomsky's discussion of the
goals of linguistic theory is made by Bruce Derwing in his book, Trans-

formational Grammar as a Theory of Language Acquisition (1973). Derwing

argues that Chomsky's attack on the goal of providing a practical, me-
chanical, discovery procedure is totally vacuous since Chomsky himself

sets what is in effect the same goal for linguistic theory by insisting
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that linguistic theory provide a language acquisition device (L.A.D.).
Derwing asks us to note the fact that the output of both the discovery
procedure and the L.A.D. is the one correct grammar of the 1anguage.12
According to Derwing,
. the attempt to specify both an evaluation procedure and the
qu set of linguistic universals in this way constwtutes as much
an attempt to provide a 'd1scovery procedure for grammar' as did
any of the earlier more 'mechanical’ approaches of the structural-
ist era. The only differences, clearly, Tie in the number (two
versus one) and the nature (content versus process) of the comno-
nents utilized in the attack on the problem, whereas what makes a
discovery procedure (in Chomsky's own terms) is not the kind or
number of prongs which are used but s1mp1y whether or not the
ultimate goal is to achieve uniqueness in linguistic description
[Derwing 1973 pp. 62-63].

Derwing claims that Chomsky is trying to resolve the content (or
Rationalist) vs. process (or Empiricist) debate by falsely claiming that
the Rationalist goal is weaker and more reasonable when in fact both
have the same goal of providing a method of arriving at the one correct
grammar of a language.

Derwing assumes that Chomsky failed to recognize that iterative
application of the evaluation measure can, in a finite number of steps,w
locate the correct (or "simplest") grammar of the language from which
the primary linguistic data was drawn just as inevitably and unfailingly
as the discovery procedure would. 1% The discovery procedure and the
L.A.D. (in which the evaluation procedure is applied iteratively) will
both have the correct grammar for the language as their output and,
therefore, have and attain the same goal. But Chomsky was aware that
the evaluation measure could be applied iteratively to Tocate the cor-

rect grammar and he discusses this possibility in the same chapter of

Syntactic Structures that Derwing is criticizing:
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Suppose, for example, that we were to evaluate grammar by measuring
some such simple property as iength. Then it would be correct to
say that we have a practical evaluation procedure for a grammar,
since we could count the number of symbols they contain; and it
would be Titerally correct to say that we have a discovery procedure,
since we can order all sequences of the finite number of symbols
from which grammars are constructed in terms of Tength, and we can
test each of these sequences to see if it is a grammar being sure
that after some finite amount of time we shall find the shortest
sequence that qualifies. But this is not the type of discovery pro-
cedure that is contemplated by those who are attempting to meet the
strong requirement discussed above [Chomsky 1957 p. 53].15
Unless Chomsky was self-destructing the distinction he wac at areat
pains to make, it would appear fromthis quotation that the critical dis-
tinguishing feature among the procedures is not their output but their
manner of operation. Derwing himself admits that it is possible to dis-
tinguish cognitively the approaches on the basis of their manner of
operation when he diagnoses the evaluation procedure/discovery procedure
debate as being a debate between content and process approaches.

Derwing is correct, however, in ciaiming that Chomsky's discus-
sion of the discovery, deci-ion, and evaluation procedures was mislead-
ing. Chomsky tries to create the impression that he is using the terms
"strong" and "weak" as they are used in the philosophy of science, where
a hypothesis or theory is considered stronger than another if it makes
more predictions about the domain it is describing (cf. Goodman's
"Safety, Strength, Simplicity"). His diagrams represent a single appli-
cation of the procedures so that the unwary are led to the conclusion
that the discovery procedure is stronger than the decision procedure and
decision procedure stronger than the evaluation procedure becausewe know
more after a single application of the discovery procedure than we do
after most single applications of the decision procedures, and we know

more after a single application of the decision procedure than we know
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after a single application of the evaluation measure. A single applica-
tion of the discovery procedure, by definition, yieldsthe correct gram-
mar, so we can make defirite predictions as tc what is and what isn't
the correct grammar of the language. A single operation of the decision
procedure will permit us correctly to partition the set of possibie
human grammars into the correct grammar for this language and all the
incorrect (or not as simple) grammars only if the first grammar it exam-
ines happens, by extraordinary coincidence, to be the correct grammar.
If not, we can place one grammar in the bucket for incorrect grammars
and predict that the correct grammar is one of the remaining grammars.

A single application of the evaluation measure will not even permit us
to predict whether we have the correct grammar or it remains to be lo-
cated. UHe can, of course, throw one of the two grammars compared in
the incorrect bucket. But it is not fair to ingore the possibility of
constantly reapplying both the decision and evaluation procedures--es-
pecially when the L.A.D. is going to rely critically on the iterative
application of the evaluation measure. We must look, instead, for some
other sense in which the discovery procedure is a stronger procedire
than the decision procedure and the decision procedure a stronger proce-
dure than the evaluation measure--some sense of "stronger" related to
the manner in which the three procedures operate.

It seems reasonable to call a procedure "stronger" than another
if it operates more efficiently (i.e., yields a solution in fewer steps
and in a significantly shorter block of time). Such a criterion would
be of obvious relevance in the context of language acquisition. While

no positive proof can be had at the moment in the absence of a working
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discovery procedure, most Tinguists would be quite willing to grant
that a discovery procedure (if one exists) would operate far more effi-
ciently than either a decision or an evaluation procedure since the dis-
covery procedure constructs the grammar directly on the basis of the
data while the decision and evaluation procedures must, perforce, wade
through a grossly swollen sea of possible human grammars in search of the
singie optimal grammar. This may, in fact, have heen what Chomsky had
in mind when he made his “strength" designations, sincehe commented at
several points in his earlier writings on the impracticality of the
evaluation measure as a discovery procedure.

There are, however, two potential problems with the above ac-
count. First, it's not clear on first inspection that the evaluation
procedure, when applied itératively with a mind to ultimately locating
the correct grammar, is an effective procedure, Second, it's not clear
that the decisionprocedure is, in fact, a stronger procedure than the
evaluation procedure in terms of efficiency of operation. Let's start
with the problem we encounter when we try to apply the evaluation meas-
ure iteratively as an effective procedure for Tlocating the correct gram-
mar. The only means Chomsky has ever suggested for guaranteeing that
the set of hypotheses (grammars) the child entertains will include the
correct grammar of the language is to enumerate the entire set of pos-
sible human grammars. We must, therefore, apply the evaluation measure
to this set of grammars, one after another, until we locate the correct
grammar. If these grammars are enumerated randomly, we will never be
sure at any given point in the iterated evaluation process that a more

highly valued grammar won't be awaiting us just a bit further on in the
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enumeration. We, therefore, cannot stop the iterated evaluationprocess
until we have exhausted the entire set of grammars (something which we
cannot do since the set is infinite). What we need, then, is some way
of guaranteeing that there will not be a simpler grammar further on in
the enumeration. One solution would be to enumerate the set of grammars
in descending order of simplicity so that the first grammar that we en-
counter that is compatible with the data is the correct grammar of the
language. This is easier said than done. Since simplicity is a complex
notion, it is hard, if not impossible, to find some property that we can
use to enumerate the set in descending order of simplicity. But what is
true of scientific hypotheses in general is not true of linguistic hypo-
theses if Chomsky can devise a set of notationswhose brevity faithfully
reflects all aspects of simplicity. If this is the case, Chomsky can
generate the set of grammars in descending order of simplicity if he can
generate them in increasing order of notational complexity. If the gram-
mars are generated in descending order of simplicity, the correct gram-
mar will appear after a finite number of steps if the set of possible
human grammars is denumerably infinite.

The problem with demonstrating that the decisionprocedure is a
stronger, more efficient procedure than the evaluation measure emanates
from the fact that we are generating the class of possible human grammars
in descending order of simplicity. If this is the case both procedures
will be equally efficient in that they will both arrive at the correct
grammar at exactly the same time since they will simultaneously select
the first grammar that turns up in the ordering that is compatible with

the data as the correct glrammar.]6
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Faced with a situation where the decision and evaluation proce-
dures are obviously equaily strong goals, I think that Chomsky would
probably decide that the decision procedure is dispensable. I, fzr one,
would welcome this since I have never been able to visualize how the de-
cisionprocedure is supposed to operate. Just how does the decision pro-
cedure recognize the "correct" grammar without berefit of information
about how the grammar compares to other grammars in terms of "simplicity"
or information about how and on what basis the grammar wac conctructed?
No discussion of the goals of linguistic theory has ever, to my knowl-
edge, presented us with the sTightest hint as to what property of a
grammar could invariably and unmistakably flag it as the correct grammar.

Let us assume for purposes of argument that we have validated
Chomsky's claim that the discovery procedure is "stronger" than the eval-
uation procedure. We may now ask if it follows from this that the dis-
covery procedure is a "less reasonable" (i.e., more difficult to attain)
goal than the evaluationprocedure. It is clearly not always the case
that the more efficient or otherwise optimal a device is, the more dif-
ficult it is to devise. MNor is it the case that the more inefficient,
Tabyrinthian and otherwise nonoptimal a device is, the easier it is to
construct. A ranking of devices in terms of optimality (or desirability
or efficiency) is in no sense a ranking of these devices in terms of
their "reasonableness" (or attainability). This must be determined case
by case and will probably vary from individual to individual and orn the
existence of other knowledge. Ve cannot say, then, in advance of a
careful examination of these two procedures which is likely to be the

more reasonable (attainable) goal. In any case, as long as we have not
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shown a procedure to be in principle unachievable, we cannot gainsay any
scholar who wants to devote his/her time to devising either type of pro-
cedure.

In this section, then, we have examined Chomsky's claim that the
discovery procedure is stronger than the decision procedure and that the
decisionprocedure is stronger than the evaluation procedure. We have

also examined Chomsky's claim that the evaluation procedure is a more

on nmscadins o PR
proceaure and tne

reasonahle acal for Tinguistic theory than the decis
decisionprocedure a more reasonable goal than the discovery procedure.
We have discovered that if we view the decision and evaluation procedures
as applying iteratively until they locate the "correct" grammar, these
two procedures will be equally efficient. In order for the iterative
application of the evaluation procedure to be an effective procedure for
Tocating the “correct" grammar of the language, the set of possible
human grammars must be generated in descending order of simplicity or
"value." We can do this if we can devise a set of notational conven-
tions that convert considerations of simplicity or value into considera-
tions of notational length and if we can devise an algorithm which enu-
merates all and only the set of possible human grammars in ascending
order of notational complexity (which is equivalent to descending order
of simplicity). But if we enumerate our set of hypothesesin descending
order of simplicity or value, the first grammar in the enumeration that
is compatible with the data will be the correct grammar and this grammar
will be immediately (i.e., simultaneously) selected by both the decision
and evaluation procedures as the "correct" grammar of thelanguage. Both

procedures will thus locate the desired grammar at the same time in all

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



94

instances and will be equally efficient at this task. But does this
mean that we must now view the two procedures as equally reascnable
goals for linguistic theory? It is argued in this section that there is
no automatic and invariant correlation between the strength or effi-
ciency of a procedure and its reasonableness or attainability as a goal.
We can thus make no judgments about the reasonableness of a procedure as
a goal solely on the basis of the strength or efficiency of a procedure.
The claim that one procedure will be 2 more reasona
must be supported by independent argumentation that refers to the proper-
ties of the device rather than to its strength and takes into account

the knowledge that is available. Chomsky's claims about the relative
reasonableness of the three procedures as goals for Tinguistic theory
were not accompanied by the requisite independent argumentation. We
should keep in mind, however, that a goal doesn't have to be demonstrated
to be attainabie before we work on it. We should also keep in mind that
we don't always have to choose the most reasonable of a set of goals

If Chomsky felt that a discovery procedure was attainable (although with
somewhat greater difficulty than the evaluation procedure), he would

have worked toward that goal. Chomsky has made it clear at several

points that he feels the discovery procedure is a more desirable goal.

3.3 The Evaluation Measure: How It Operates and What It Measures

Chomsky's description of the discovery, decision, and evaluation
procedures includes the stipulation that they be practical, effective,
mechanical procedures. A procedure is mechanical if it consists of a
set of completely explicit steps which can be performed without use of

creative, intuitive, intelligent outside intervention. A procedure
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is effective if it is guaranteed to terminate in a solution (if there

actually is a solution) after a finite number of mechanical steps. The
requirement of practicality pertains to the time taken to arrive at a

solution. The demands of practicality will vary depending on the func-
tion served and the technology available. For instance, a procedure may
be practical for the linguist but not the child, since the Tinguist can
make use of ultra-high speed computers and the child cannot. These re-

nd suie 7inguisis nhave asked wny we shouid

]
@
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@
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put ourselves through the paces. As Matthews puts it:
. . . the real factors are so diverse and numerous (ranging from
generality on one side to substantial naturalness on the other) that
it is hard to imagine how they might all be captured. . . . Solution
a is better than solution b, we are agreed, on the balancing of sun-
dry factors: hence, according te a widespread proposal, we must in-
troduce notations, etc. by wnich a is ‘deemed to be the shorter.'
But what purpose does this fiction serve if the real factors can be
directly evaluated? [Matthews 1972 p. 391].
While Chomsky has never responded to this particular question directly,
it seems reasonable to suppose that Chomsky insisted that these proce-
dures be practical, mechanical and effective for the same reason that he
insisted that grammars be practical, mechanical and effective procedures.
Chomsky's main complaint about traditional grammar was that its
grammatical descriptions required supplementation by the very linguistic
abilities that they were purportedly describing and explaining--in some
cases only native speakers could use the grammars without error. If we
impose the requirement that grammars consist of formally explicit rules
which can be applied in step-by-step mechanical fashion to enumerate all
and only the sentences of thelanguage, we can guarantee that we explain
rather than utiiize the linguistic abilities of native speakers, We will

also be clear on what predictions do and do not follow from the
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grammatical description. Chomsky points out some of the other virtues of

precise formulation in his preface to Syntactic Structures:

The search for rigorous formulationinlinguistics has a much
more serious motivation than mere concern for logical niceties or
the desire to purify well-established methods of linguistic analysis.
Precisely constructed models for Tinguistic structures can play an
important role, both negative and positive, in the process of dis-
covery itself. By pursuing a precise but inadequate formulation to
an unacceptable conclusion, we can often expose the exact source of
this inadeguacy and, consequently, gain a deeper understanding of
the Tinguistic data. More positively a formalized theory may auto-
m; t'ca11y prov1de solution for many problems other than those for
v I il was expiicitiy designed. Obscure and intuition-bound no-
tions can neither Tead to absurd conclusions nor provide new and cor-
rect ones, and hence they fail to be useful in two important re-
spects. I think that some of those Tinguists whe have questioned
the value of precise and technical development of linguistic theory
may have faiied to recognize the productive potential in the method
of rigorously stating a proposed theory and applying it strictly to
Tinguistic material with no attempt to avoid unacceptable conclu-
sions by ad hoc adjustments or loose formulations [Chomsky 1957
preface].

It seems reasonable, then, to conclude that Cliomsky feels that
the evaluation measure should bea formal, practical, mechanical effec~
tive procedure because this guarantees that the predictions it makes
are explicit and, thus, potentially testable. We will also be able to
determine whether or not theevaluation measure is comprehensive (i.e.,
renders a judgment for all cases). In addition, the existence of a de-
vice making such precise and minute discriminations in value will create
a pressure to make finer and more accurate judgments and to resolve any
inadequacies of formuIation.17

After hearing this catalogue of the virtues of practical, mechan-
ical, effective procedures, one wonders why no other science is presently
working on an evaluation procedure of this sort. The obvious explanation
for this is that very severe conditions must be met before such a proce-

dure can be developed. We must have clear judgments of value in all
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cases and these judgments must be both empirically supported and nota-
tionally mirrorable. And even if we meet these conditions, the evalua-
tion procedure may not totally resolve our indeterminacy problem since
there may still be a farge number of equally highly valued hypothesesfor
the data. We will find numerous reasonsin this section to believe that
Tinguists have insufficient evidence for the selection of an evaluation
measure and to believe that the evaluationmeasure, if it existed, would
not totally resoive our indeterminacy problem.

Chomsky's hopes of providing a mechanical evaluation procedure
apparently rested on the observation that simplifications (or generali-
zations) tend to result in rule and symbol reductions. Chomsky con-
cluded fromthis that it would be possible to devise a set of notational
conventions such that deeper aspects of simplicity, etc., are invariably
mirrored in the superficial surface property of notational 1ength.18
Chomsky felt that it would be acceptable to have some gaps in our judg-
ments of value. Chomsky proposes to cover gaps in our judgments of sim-
plicity or "degree of linguistically significant generalization," etc.,
by appealing to the clear cases principle. This principle was first
enunciated to handle situation where we have no firm judgments of gram-
maticality. The idea was that when in doubt we would Tet the grammar
decide for us. In other words, whatever the grammar chosen by the eval-
uation measure predicts about the grammaticality of dubious strings we
would accept. Any doubts we have about whether or not we have a natural
rule or linguistically significant generalization would be settled by the
evaluation measure. In both instances, however, we are assuming that we

have found the correct evaluation measure that will choose the correct
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grammar for us. Unfortunately, to choose among competing evaluation
measures (i.e., evaluation measures selecting different grammars as the
correct must highly valued grammar), we require a clear independent con-
cepticn of what the correct grammar is. Needless to say, since this is
the question we need the evaluationmeasure to solve, we havencthing of
the sort. Chomsky and Halle can, of course, always claim that we will
choose the simplest of the competing evaluation measures, and this is

that we wiil be abie

to use the clear case principle to cover lacunae in our simplicity judg-
ments. But after two steps into the quicksand there would be few schol-
ars willing to plod further on the assumption that the indeterminacy
that afflicts the first two levels will evaporate, leaving us with a
single simplest evaluation measure when an intuitive nonmechanical eval-
uation measure evaluates the purely linguistic evaluation measures.

Once we conclude that if there are unclear cases the 1linguist
will not only be unable to select grammar, but will be unable to select
an evaluation measure as well, we naturally want to assess just how
badly Tinguistics is afflicted with unclear cases. Fromkin in her paper,
"Simplicity is a Complicated Question," surveys some of the questions we
nave no clear decisions about:

Does, for example, a symbol stated in a rule condition cost the same
as, double, or half as much as a symbol in a rule? Is the cost of
violating the "invariance condition" simply the number of symbols in
the rules which convert it to its phonetic representation, or do we
count the number of rules which must apply? If the rules are inde-
pendently justified for other parts of the grammar should the cost
be equal to that of say one "simple" rule which applies only to one
segment (eg. converts an underlying 'unmarked" /t/ to a dental
click)? Is the cost of readjustment rules more or less, or equal to

regular P-rules? Do diacritic features cost more than distinctive
feature specifications? [Fromkin 1971 p. 831.
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To this we may add doubts about whether or not features inthe Texicon
cost the same as features in the redundancy rules that fill our lexical
items (as Chomsky and Halle assume), doubts about Chomsky and Halle's
assumption that the more closely related the input and the output of a
phonological process are, the greater the value of the rule (in other
words, the fewer features changed the more highly valued and natural

the rule), doubts as to whether one rule with X features is always equi-
vaieni in vaiue to two or more ruies containing X teatures, and doubts
about whether or not notational conventions should be costless. Chomsky
and Halle freely admit in The Sound Pattern of English (p. 331) that
they have no idea what the proper cost of a metathesis rule should be.
We must conclude, then, that the linguist is confronted with a signifi-
cant amount of indeterminacy which adversely affects tne Tinguist's
ability to select both a particular grammar for a language and an evalu-
ation measure. This problem can only be solved by finding additional
evidence, if it exists, that would give us further insight into what
grammar(s) the speakers have internalized.

The fact that the evaluation procedure and its associated nota-
tional conventions must be devised on the basis of conclusive empirical
evidence has important ramifications for the issue raised by Matthew's
query as to why we should bother devyising a notation-based mechanical
evaluation procedure when we can make all the judgments about generality,
naturalness, Tinguistic significance, etc., directly without appeaiing
to the mechanical evaluation measure. The freedom we have to design
notational conventions means that we can devise notational conventions

that will shrink grammars to whatever Tlength we deem appropriate (i.e.,
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if grammar A is determined to be simpler, etc., than grammar B, we de-
vise conventions permitting us to collapse grammar A to a length shorter
than that to which we can collapse grammar B; if they are found to be
equally simple, etc., they must collapse to exactly the same length,
etc.). The critical step in this process is the empirical determination
of which grammar we want our evaluation procedure to select {i.e., which
grammar we will devise our notations to make shortest). Without these
deierminaiions we wouid not be abie to choose between an evaluation
measure with notational conventions that select grammar A and one that
selects grammar B (i.e., makes it shortest). The question arises,

given the fact that the correlation between notational length and such
metacriteria as simplicity and naturainess, etc., is not natural and uni-
versal but rather artificially contrived through highly elaborate nota-
tional engineering, whether we could ever have confidence in the predic-
tions of the evaluationmeasure. In other words, could we ever be totally
confident that the next grammar won't contain a counterexample requiring
us to revise our notational conventions? 1 don't see how we could ever
be sure of this. What this means is that every time we evaluate a new
grammar we would have to verify the predictions of our evaluation meas-
ure by conducting an independent, empirically based evaluation. If this
iz the case, why would we also want to conduct an evaluation using our
notation-based evaluation measure? Whatever the virtues of formal me-
chanical procedures may be, they cannot justify the superfluous task of
devising a mechanical evaluation procedure to rubber stamp results we
must in every instance independently determine.

There is still another problem stemming from the fact that the
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correlation between notationai Tength and the judgments of our metacri-
teria is artifically contrived rather than natural and universal. Let
us suppose for sake of argument that the linguist has devised a procedure
which will enumerate the set of possible human grammars in ascending
order of notational complexity. Chomsky is correct in claiming that
there will be only a finite number of grammars of each value (where
‘value' is the number of symbols in the grammar--not including the no-
tationai conventions) since there are only a finite number of permutations
of the finite vocabulary whose symbols add up to the value (e.g., ignor-
ing notational conventions and pretending we could have grammars of
value 2 drawn from a nonterminal vocabulary of 2 symbols (a and b), then
the maximum number of grammars of value 2 would be 8--four 1-rule gram-
mars with each rule containing 2 symbols (aa; bb; ab; ba) and four 2-rule
grammars with each rule containing 1 symbol ([1] a, [2] a; [1] b, [2] b;
[1] a, [2] bs [1] b, [2] a). The maximum number of grammars of each
value is set by the maximum number of permutations of the finite nonter-
minal vocabulary that there are adding up to that value, The number of
possible grammars of each value increases as the value number goes up
(i.e., as the number of symbols goes up and the simplicity, etc., goes
down). Chomsky's enumeration will, of course, not include all permuta-
tions, since most of these permutations wili not be possible human gram-
mars but the number of grammars of each value will increase regularly
and dramatically as we ascend in notational complexity.

Let us go back again to the unmarked situation in which notational
complexity is not iconic with simplicity, naturalness, etc., and ask our-

selves some questions about the set of possible human grammars. How
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many simplest grammars are there? How many next to simplest, etc., gram-
mars are there? How do we know that there won't be more grammars of a
particular value than Chomsky has possible permutations (if this is the
case, then we could not shrink all the grammars of the same intrinsic
value to the same notational Tength)? How do we know that there will be
more gramnars of value 998 than 997 and more grammars of value 999 than
of value 9987 I don't see how we can make exact predictions as to how
many grammars there are of each value without any empirical investiga-
tion whatsoever and 1 don't see any reason to believe that in no instance
will there be more grammars of a particular value than there are permuta-
tions for that value. Of course, empirical investigation of the requi-
site sort may not he possihle, Unless we have, in advance, a simnlicity
(or "value") enumeration of the set of possible human grammars that is
not notation based, we could never collect a set of grammars of a parti-
cular value and be sure that there wasn't still another grammar of that
value further on in the enumeration until we have examined the entire in-
finite set of possibie human grammars--which is obviously not possible.
The claim that there will never be more grammars of a particular value
than we have permutations is disproven the moment we have assembled more
grammars of a particular degree of simplicity than Chomsky has permuta-
tions. This can, of course, occur after only a finite number of steps
into the enumeration. Suppose Chomsky's enumeration of the set of pos-
sible human grammars in ascending order of notational complexity allows
for only a thousand grammars of the greatest degree of simplicity. The
moment we collect 1001 grammars that we would independently consider to

be of the highest degree of simplicity, the claim that we can convert
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all considerations of simplicity into considerations of notational length
is disproven. Naturally no one is going to undertake such a program of
research. No one would have to, since the burden of proof is clearly on
Chomsky to provide some evidence that the set of possible human grammars
can be partitioned into an infinite number of finite sets such that the
first set which contains all the grammars of the highest level of sim-
plicity contains fewer grammars than the second set which contains all
ine yrammars oi iie secund Tevei of simpiicity, and the second set con-
tains fewer grammars than the third set which contains all the grammars
of the third level of simplicity. It seems implausible that a simplicity
partitioning of the set of possible human grammars would result in sets
of grammars which become regularly and exponentially larger as we de-
crease in simplicity if there is no automatic correlation between the
simplicity of a theory and its notational brevity.

There are two problems with Chomsky's approach to the evaluation
measure that have been incorporated without much comment into the discus-
sion of the evaluationmeasure in this chapter. The first problem is one
that the reader has probably already noted with a certain amount of an-
noyance. I have been talking about the evaluation measure measuring
simplicity, value, naturalness, and degree of linguistically significant
generalization without stating what these notions refer to. Actually,
there have been no statements in the Titerature of the cognitive content
of these notions. We are told that the simplest, most valuable, most
natural, most linguistically significant rule or generalization will
(when we perfect our notation-based evaluation measure) be that rule

which has the fewest symbols and that the simplest, most valuable
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descriptively adequate grammar will be that grammar of the language which
contains the fewest symbols. But these definitions tell us how we may
someday be able to determine how natural, simple, etc., our rule or gram-
mar is, but they do not tell us what we mean by naturalness, simplicity,
degree of linguistically significant generalizations. Without some in-
dependent characterization of these notions, how can we possibly deter-
mine whether a prediction about the value of some rule or grammar is

—

[ .
€ O not?

CoiTec
Let's see, then, if we can determine for ourselves what the evalua-
tion measure must be measuring or selecting. We are operating within a
mentalist framework so, assuming that speakers all internalize the same
grammav, the evaluation measure which is part of both linguistic theory
and the child's language acquisition device must seiect the grammar that
speakers of a language internalize. This grammar will be the most valu-
able and its rules must be the natural rules and linguistically signifi-
cant generalizations that Chomsky, etc., are constantly referring to in
their writings. The grammar and the rules it contains may not be the
simplest grammar and rules for the language since Chomsky, correctly,
hasn't wished to claim since the early 1960s that the speaker necessarily
comes up with the simplest grammar. It is difficult to advance our un-
derstanding of what is meant by a Tinguistically significant generaliza~-
tional, rnatural rule, etc., beyond this point. This is unfortunate
since these remarks give the Tinguist virtually nothing to work with,
We have noted that the Tinguist is cursed with an astronomical number of
grammars from a bewildering variety of general theoretical models which

correctly predict the Tinguistic intuitions of the native speaker. The
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Tinguist's task is to decide which grammar the child internalizes and
the Tinguist must do this despite the fact that neither child nor 1in-
guist is felt to have valid intuitions about the form of the internal-
ized grammar. There is nothing that we have said about the notions
natural rule, linguistically significant generalization, descriptively
adequate grammar, etc., that would help the Tinguist to recognize that
one grammar rather than another was the child's grammar and contained
the relevainl Tinyuisiicaily signiTicant generalizations, natural rules,
etc. The evaluation measure and its notational conventions cannot help
the Tinguist since we select as our evaluation measure an evaluation
measure which makes the correct predictions about degree of Tinguisti-
cally significant generalizations, etc., and, therefore, to select an
evaluation measure we must first have a clear understanding of what are
the Tinguistically significant generalizations, etc., we want it to
favor notationally.

If what has just been said is correct, we have to ask why it is
the case that Chomsky and many other linguists frequently claim that
some rule or another captures a linguistically significant generaliza-
tion, is a natural rule, etc., without providing any evidence that
speakers have internalized this rule. Unless Chomsky, et al., can show
some evidence that these rules are the rules that speakers internalize
or explain how linguists could have developed valid intuitions of what
rules the speakers have irternalized, these claims are totally unwar-
ranted.

It is clearly going to be difficult to develop new ways of test-

ing claims about what is and is not a Tinguistically significant
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generalization within the traditionai domai. ¥ linguistic theory. It
is not, however, impossible. Hurford {i57/., i~ instance, feels that
statistical analysis can provide us with new means to test claims that
have been made about the extent to which some rule makes a linguisti-
cally significant generalization. Hurford's strategy is to equate the
Tinguist's term "significant" with the notion "statistically signifi-
cant." As Hurford points out, Tinguists are constantly appealing to our
intuition that some Tinguistic state of affairs could not occur "acci-
dentally," "fortuitously," "by coincidence" or "by mere chance." The
problem with this is that our intuitions of “"likelihood" are often inac-
curate and there is no excuse for appealing to these intuitions when
statistical procedures are readily available. Hurford's paper demon-
strates the use of statistics to determine whether regularities in the
data have appeared by mere chance or are significant and in need of ex-
planation. In his paper, Hurford contends that statistical analysis
reveals that the correlation of active and passive selectional restric-
tions is highly significant and, therefore, must be explained while the
data traditionally cited as motivating the parenthesis and curly brace
notations was found to be nonsignificant.

While the use of statistical procedures seems promising, we
should be conscious of the Timitations of statistical analysis. The
statistical techniques Hurford employs, if valid, identify regularities
in the data that are not accidental and need explanation--ths y do not
reveal what the correct explanation for the facts is. How the regulari-
ties are to be explained will vary from model to model and within models

from Tinguist to Tinguist depending on the wealth of solutions the model

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



107

makes available. In other words, the use of statistical procedures will
narrow down the number of regularities that we have to account for, but
they will not narrow down the number of competing explanations (rule
systems) for the data that remain tc be explained. The indeterminacy
problems that have concerned us in this section will, therefore, still
plague us. Even with these limitations, Hurford's approach, if valid,
would represent an important contribution because we would have a clearer
idea oT what regularities in the data must be accounted for and what can
be ignored.

The second problem with Chomsky's conception of the evaluation
measure that has been incorporated into this chapter without comment is
the assumption that the evaluation measure selects a single grammar ag
the correct grammar. Chomsky assumes without argumentation that the
child cannot be satisfied with just any grammar in the set of possible
human grammars thatmakes the proper predictions, but rather uses the
evaluation measure to select a grammar that is in some sense special.
Looking at Chomsky's writing from the 1950s, we would probably have as-
sumed that the child was seeking the simplest grammar of the language--
possibly the grammar that maximizes ease of learnability, ease of pro~
duction, and ease of perception.w If we gave some thought to the ques-
tion of whether or nct there was for each languageone grammar in the set
of possible human grammars which maximized these three factors to a
degree that noother grammar did, we would have definitely said no. For
one thing, while the goals of Tearnability, producibility, and percepti-
bility are sometimes mutually reinforcing and sometimes independent,

they are also, in many instances, conflicting. There are, for example,
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many cases in historical Tinguistics where phonetic simplifications re-
sulted in the complication of the phonoiogical system. There is no
fixed point of optimal balance between these factors, so there is no
single optimal grammar for the language. We would also be unwilling to
believe that there is a single simplest grammar if we were talking about
objective rather than pragmatic simplicity. The set of possible human
grammars will always be too large for there to be a single simplest
grammar. Now that Chomsky is no Tonger claiming that the evaluation
measure is selecting the simplest grammar of the language, it is incum-
bent on him to explain in just what sense the grammar that is selected
is special. If the child is not searching for the simplest grammar (in
some sense of "simpiest"), why is the child searching? Any grammar in
the set thatmakes the appropriate predictions will permit accurate com-
munication with other speakers of the Tanguage.

In this section, then, I have tried to determine what the evalu-
ation measure is supposed to be measuring and to determine whether or
not we have sufficient empirical evidence to select an evaluation meas-
ure. The Tinguist is confronted with the problem of choosing among a
multiplicity of grammars all of which make the correct predictions about
the language and the speakers' Tinguistic intuitions. The evaluation
measure is supposed to help us select from this set of competing gram-
matical descriptions the single descriptively adequate grammar which is
internaiized by the speakers of the language. The problem with this
scenario is that we are faced with indeterminacy in the selection of an
evaluation measure as well as a grammar. We cannot choose the correct

evaluation measure unless we know what grammars we want our evaluation
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procedure to favor. We are thus back to square one trying to figure out
which of our set of grammars the child has internalized. If the evalua-
tion measure can tell us nothing we don't already know, the question
naturally arises as to why we should bother to construct a notation-
based evaluation measure.

Some linguists may be surprised to Tearn that the linguist is
confronted with the problem of selecting a correct evaluation measure.
In the 1950s it appeared as if Chomsky was designing the evaluation to
measure simplicivy in its traditional philosophical sense. If this were
the case the linguist's problem would not be the selection of an evalua-
tion measure per se but rather the selection of a set of notational con-
ventions which converted considerations of cognitive simplicity into
considerations of notational simplicity (i.e., considerations of symbol
length). Moreover we would have at Teast some Tegitimate intuitive judg-
ments of the property of grammars our evaluation neasure is to be measur-
ing. In cases where we had doubts about the proper judgment of simpli-
city we could hope for further clarification from the work of philoso-
phers of science on simplicity. It is unlikely that there would be a
singie simplest grammar for a language, but at least we could narrow
down the szt of grammatical descriptions of the language that the 1in-
guist is trying to choose among (assuming of course we weren't narrowing
down a set of grammars of cardinality one to another set of the same
cardinality).

Chomsky abandoned the claim that the evaluation measure was meas-
uring simplicity in its "i11 understood" philosophy of science senseof the

1960s. We now have no clear conception of what the evaluation measure
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is measuring and have a multiplicity of ways of measuring whatever it is
that we are measuring. The evaluation measure is supposed to be select-
ing the correct grammar which is the grammar the child internalizes and
which contains the full set of Tinguistically significant generalizations
about the language. Unfortunately, unlike the case where we were measur-
ing simplicity, the linguist has no legitimate intuitions about the gram-
mar he has internalized for his own language orthe grammarsother speakers
have internaiized for other languages. In this situation it is hard to
see how we can eliminate any of our hypotheseswithout psycholinguistic
evidence which provides us with some insight into the contents of the
internalized grammar. It is also hard to see why the child should be
searching for some special grammar from the set of predictively accurate
grammatical descriptions of the language unless we are told in what
sense the grammar is speciai and why no other grammar wouid serve the
child's purpose as well.

The fact that the evaluation measure is to be notation-based
creates a significant problem in and of itself. Whatever it is that the
evaluation measure is supposed to be measuring--whether it's simplicity
or some other notion of "value," it is unlikely that we can partition
the set of possible human grammars into subsets of grammars such that
the set of grammars of the highest level of simplicity or value con-
tains fewer grammars than the set of grammars of the second highest
value, etc., with each decrease in simplicity or value resulting in a
regular exponential leap in the number of grammars.

Yet this seems to be precisely what a notation-based evaluation

measure is predicting will be the case. There can be fewer possible
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grammars at the first level of simplicity or value than the second and
so on because the higher the value of the grammar the fewer the number
of symbols and the fewer the possible permutatiors (i.e., distinct gram-
mars) of that particular value. If in any instance there are more gram-
mars of a certain value than there are distinct grammars of a particular
value (i.e., permutations of that number of symbols) this approach is

disproven.

3.4 Conclusions

In the mid- and late 1950s, Chomsky advanced the claim that the
most reasonable goal for linguistic theory was to provide an evaluation
measure. He felt that linguistics, unlike the other sciences, could
iope to deveiop a generai, practicai, mechanical procedure for choosing
among competing grammatical descriptions all of which are compatible
with the Tinguistic data. Careful analysis of the passages in which
Chomsky makes this claim reveals no evidence or argumentation that could
justify such a claim. Naturally, any linguist is free to pursue what-
ever research goal seems worthwhile and there is no question that the
goal of providing an evaluation measure, if attainable, is a worthwhile
goal to pursue--particularly if no stronger goal is attainable. In any
case, whatever themerits or attainability of the goal may be, we have
been vigorously pursuing it for twenty years and are now in a good posi-
tion to evaluate just how reasonable the goal of providing an evaluation
measure is.

The evaluation measure is supposed to permit us to choose a
single special grammar from the astronomical number of grammatical de-

scriptions which accurately predict the Tinguistic data and the speakers'
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ihtuitions about that data. The grammar that the evaluation measure
selects as the correct grammar is supposed to be the grammar that speak-
ers internalize. If we assume that speakers internalize the grammar
that is either the objectively or pragmatically simplest grammar of the
language, we design a set of notations for our evaluation measure which
converts all considerations of simplicity into considerations of nota-
tional Tength which can then be mechanically read and tabulated. Ve can
check ihe predictions of the evaiuation measure against our valid intui-
tions of simplicity wherever we have them. But Chomsky doesn't wish
to claim that speakers internalize the simplest grammar of the language.
If speakers are not internalizing the simplest grammar, what properties
of grammars are speakers trying to maximize? Chomsky has names for the

properties--the rules must be natural and they must make Tinguistically

significant genmeralizations. The correct grammar presumably has the
most natural rules and makes the greatest number of linguisticaly signi-
ficant generalizations. But what are "natural rules" and "linguistically
significant generalizations"? Chomsky doesn't tell us. They seem to be
by definition the rules and generalizations made by the speakers of the
language in their grammar but we don't know what grammar the speaker has
irternalized and neither speaker nor linguist has any valid intuitions
about what those rules are. Unlike the case where our evaluation meas-
ure is measuring simplicity, we have no valid intuitions to help us se-
Tect an evaluation measure. Theonly way we can select an evaluation meas-
ure is to determine what predictions we want it to make about the cor-
rect grammar for languages. We must, thus, have a solution to the prob-

Tem we want the evaluation measure to solve in order to select the
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evaluation measure. The evaluation m..sure can thus only rubber stamp
facts we have already ascertained. 17 “his 75 the case, why bother de-
vising an evaluation?

The Tinguist is thusstill faced with the problem of deciding
which grammar(s) of the set of competing "descriptions" the speakers
have internalized. Since the linguistic evidence has all been correctly
accounted for by the competing grammars, the linguist must look for evi-
W01IRGUISTICs that wuuid yive us sume ciue as to the
properties of the grammar(s) the speakers have internalized. There is
no reason to believe that at any time in the near future we will have
any clear indication of precisely which grammar(s) the child has inter-
nalized so that we could devise an evaluation measure and no reason to
devise an evaluation measure once we kn<w this. It is hard to see under
these circumstances how the evaluation measure can possibly be considered
a reasonable goal for linguistic theory. We will naturally, however,
want to continue to search for any evidence as to what grammar(s) speak-
ers internalize. It seems reasonable to suppose, however, that speakers
do not all internalize the same grammar. Chomsky has given us no clue
as to a property of his target grammar that would justify an elaborate
search for this grammar by speakers.

Chomsky has attempted to dismiss references to the indeterminacy
problem as mere rediscoveries of the fact that linguistics is an empiri-
cal science rather than a branch of logic or mathematics, Since Tin-
guistic theories are nontrivial empirical theories, it is said to follow
that they are underdetermined by evidence. The problem with this defense

is that Chomsky has been asking us to believe that linguisticsalone of

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



14

the empirical sciences can develop an evaiuation measure. Linguistics
must therefore be unlike the otiier sciences with respect to its capacity
for internal theory selection, Unfortunately, it turns out that lin-
guisticsis indeed 1ike the other empirical sciences in that it has no
working procedure for selecting a single theory from a set of competing
theories unless it chooses to apply the "i11 understood" philosophy of
science simplicity criterion or some equaiiy "ill understocd" criterion
based oi pragmaiic simpiicity. But iT we are to appiy such criteria we
must havesome reason to believe that speakers will apply them rigorously
and we must be prepared for unclear cases and a multiplicity of equally
simplest grammars for a language. We must also find some good reason
for trying to devise a set of notations to convert all considerations

of simplicity into considerations of notation Tength.
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Footnotes
Tu, . . the most reasonable way to approach the investigation of
. . . simplicity . . . seems to be to assume, for some language,

that the grammatical sentences are fixed (i.e. that the process of
discovery has been completed) and to determine the effect on grammar
formulation of explicit considerations of simplicity imposed on the
grammatical statement" (Chomsky 1951 p. 31).

2Th1‘s is widely known not to be the case. Philosophers of
science are very aware of the fact that two theories A and B which are
equally simple conceptually can vary dramatically in their notational
complexity depending on the notational system utilized. In one nota-
tional system they might be of equal length, in another A may be nota-

+ignally muck short hile din sti11 anpgthor B may be fay chowbon  and
ticnally much shortey el oe far shorter, and

no philosopher of science will bat an eye over this turn of events.

hilte in ot ancther B may

3Ph'i]osoplfners of science are concerned not only with simplicity
with respect to notational brevity but with economy of theoretical en-
tities (predicates), economy of theoretical premises, and cconumy of
parameters (used in specifying a system).

4Chomsky's use of the term "simplicity" in the following discus-
sion also seems to carry its traditional philosophy of science sense:

"In a sense, then, I think that those linguists who have
insisted that a multiplicity of criteria must be brought to bear in
each particular aspect of Tinguistic analysis, are correct, although
in another (and more interesting) sense there is only one criterion,
over-all simplicity of the grammar, which may in particular instances
give rise to a variety of special considerations" (Chomsky 1962b

p. 244).

51t is also hard to see how Chomsky's comments in his 1975 in-
troduction to The Logical Structure of Linguistic Theery on the influence
Goodman's (195T) and Quine's (1953) work on simplicity had on his work
are compatible with his claim thathe had not been talking about simpli-
city in its standard sense:

". . . Goodman's ongoing critique of induction seemed to point in a
rather different direction, suggesting the inadequacy of inductive
approaches. . . . Goodman's investigations of the simplicity of sys-
tems . . . also suggested (to me at least) possibilities for a non-
taxonomic approach to linguistic theory. Quine's critique of logi-
cal empiricism also gave some reason to believe that this line of
inquiry might be a plausible one. Quine argued that the principles
of scientific theory are confronted with experience as a systematic
complex with adjustments possible at various points, governed by
such factors as general simplicity.

Perhaps, then, analogous considerations hold for 'the funda-
mental problem of Tinguistic theory'" (Chomsky 1955/75 p. 33).

6The distinction between discovery and evaluation procedures

goes back to The Morphophonemics of Modern Hebrew and the decision
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procedure was first mentioned in The Logical Structure of Linguistic
Theory.

cf. Chomsky 1955/75, 1957(b), and 1959 for discussion of spe-
cific proposals for discovery procedures.

8see Chapter 4 and the relevant sections of the Chapter 1 sum-
mary.

9Chomsky provides the following alternate phrasing for criteria
1-4: "(i) a technique for representing input signals, (ii) a way of rep-
resenting structural information about these signals, (iii) some initial
delimitation of a class of possible hypotheses about language structure,
(iv) a method for determining what each such hypothesis implies with
respect to each sentence" (n. 31)

1OChomsky provides the following alternate phrasing for criterion
5: "(v) a method for selecting one of the presumably, infinitely many
hypotheses that are allowed by (iii) and are compatible with the given
primary linguistic data" (p. 31).

LS4 have only presented Chomsky and Halle's thinking about the
nature and role of the evaluation measure in synchronic linguistics.
Halle, particularly, tried to draw implications for historical linguis-
tics whenever possible. Halle (1961 p, 94) believes that, since the
use of rule ordering can provide significant reductions in number and
Tength of rules and rule ordering thus reflects simplicity, it becomes
reasonable to propose that the order of the rules also reflects the
chronology of their appearance in the language. If this assumption is
correct, we have a tool for historical reconstruction that will be par-
ticularly useful where no external evidence exists such as written
records or borrowing. Halle feels that this principle has already been
used implicitly in historical Tinguistics. He feels that the acceptance
of Grimm's and Verner's Taws as historical facts is "based whelly on
considerations of simplicity" (p. 94). Where simplicity considerations
do not dictate an ordering, historical Tinguistic usually show consider-
able disagrement as to relative chronology.

The fact that rule ordering can accomplish significant simplifi-
cations has still another significant implication for historical Tinguis-
tics. Halle notes that while the process of constructing the simplest
(optimal) grammar capable of generating the set of utterances is clearly
part of the child's behavior, this may not be true of adults (who seem
almost completely to Tose the ability to master new languages like a
native). Halle feels that the adults' inability to waster new Tanguages
Tike a native is "due to de on or loss in the adult's ability to
construct optimal (simplest) g rs on the basis of a restricted cor-
pus of examples" (Halle 1962 p. 387). Since the language of the adult
and therefore the adult's grammar can and does change, what this means
is that "changes in Tater Tife are restricted to the addition or elimi-
nation of a few rules in the grammar, and that a wholesale restructuring
of his grammar is beyond the capabilities of the average adult" (Halle
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1962 p. 387) Since the addition of rules with no further restructuring
may result in a grammar that is nonoptimal (i.e., not the simplest), it
follows that adults and children may have different grammars for the
same language.

12Chomsky on occasion (usually in footnotes) allows for the
possibility that there might be a small set of equally simple grammars.

]31f simplicity can be successfully defined notationally, if we
can enumerate the set of possible human grammars in ascending order of
notational complexity, and if there are only a finite number of grammars
of any one value.

14A]bmt probalﬂy more c1rcu1tously (i. e., with more steps,
greater Consumplion of Lime, and mure inpul data Lrne corpus + the ciass
of possible human grammars vs. just the corpus]) than the discovery pro-
cedure.

15In fairness to Derwing (and, for that matter, myself since I
once made the same assertion as Derwing), .the reader should be warned
that most of Chomsky's discussion is conducted as if the decision and
evaluation procedures were not to be thought of as applying iteratively
on the class of possible human grammars. For instance, Chomsky talks of
being presented for evaiuation after they were constructed in
some ad hoc manner on the basis of intuition or other equally unseemly
bases. He claims we needn't concern ourse]ves with where the grammars
come from. If Chomsky had been thinking of applying these procedures
iteratively to find the correct grammar, he would have recognized that
we must be able to guarantee that the evaluation procedure encounters
the correct grammar and we must therefore be very concerned with where
the grammars the evaluation measure evaluates are coming from. But if
this is the case, and Chomsky as I showed had considered the possibility
of applying at least the evaluation measure 1terat1ve1y, then Chomsky
d:lTbEi“&ﬁEly misted the reader into ETan'ngﬂE evaiuation measure was
a weaker goal. Unless Chomsky had some difference in operation in mind
rather than output when he advanced the distinction, the distinction is
incoherent.

16Nc»tre that the evaluation measure would not actually compare
grammars in the manner Chomsky diagrams in Syntactic Structures. It is
also possible that there would be more than one equally simple grammar.
If this possibility is allowed, then the correct grammar(s) would be
found through a search of all grammars of the same notational complexity
as the first grammar found compatible with the data.

171 have done my best to provide an argument for why we shouid
have a mechanical notation-based algorithm and give Chomsky his day in
court, but if the truth be known my sentiments are entirely with
Matthews. The evaiuation measure never tells us anything we do not al-
ready know on the basis of empirical evidence. If we don't know in ad-
vance what the correct solution is, the evaluation measure cannot tell.
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There is no natural relationship between notational simplicity and "sim-
plicity," "linguistic significance"or value as Chomsky is prepared to
admit, so the evaluation measure has no predictive force. When in doubt
we cannot Tet the evaluation measure decide for us. With our power to
devise notational conventivns we are capable of making any of the com-
peting grammars notationally simplest,so it is always a question of hav-
ing or not having the relevant empirical evidence to help us select our
correct notational convention (i.e., our evaluation measure) from a set
of competing, conflicting evaluation measures. Whatever the virtues of
formalism and mechanical procedures are, they can't possibly outweigh
the total pointlessness of trying to rubberstamp something we already
know firom nonmechanical empiricai considerations.

wIt is important to recognize that Chomsky was not claimirg
that Liiere was a natural icoric reiationship between notational sim-
plicity (i.e., length) and deeper aspects of simplicity (or "value").
He felt that there was a tendency toward such a correlation and hoped or
assumed that, within a single model of linguistic theory T.G., he could
develop notational conventions such that conceptual and notational sim-
plicity always coincide. Fred Householder was confused about what
Chomsky and Halle were claiming when he claimed that Halle believes
that "no symbol-system may be judged economical unless it is always the
case that the more general statement, when expressed in it, is the
shorter" and commented that
"Where Halle got the idea for this principle, I cannot dis-

cover. My friends in various other fields (including philosophy of

science) have not heard of it and obvious counter-exampies come

readily to mind. In arithmetic, for example, a proposition about

every odd number is surely more general than one about the number 3,

yet the former is written '2n+1 for the integral n' or the 1ike and

the latter is '3'" (Householder 1965 p. 16).

wSome philosophers may be surprised that factors like these
would be inciuded in the evaluation measure since philosophers are not
usually particularly concerned with such factors. Hesse (1967 and 1974
Chapter 10) and many other philosophers of science do not find subjective
(or pragmatic, or psychological) simplicity (which is said to include
considerations like the intelligibility of theories [the ease with which
they are understood and imaginatively or mathematically manipulated],
ease of computation permitted by a theory, and ease of applicability to
existing problems) to be of much philosophical interest. The motivation
for Hesse et al. lies in the fact that while there may be a partial cor-
relation between subjective simplicity and types of objective simplicity,
the subjective simplicity of theories will vary from person to person
and task to task depending on the psychological makeup of individuals
and their intelligence or, in the case of machines and mechanical prob-
lems, on the logical and material tools available. It wili be difficult,
then, to make precise statements of any generality about this kind of
simplicity and even if an objective definition of convenience, intelli-
gibility, etc., were available, we would have no truly sound basis for
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preferring theories which are subjectively simple--since this sort of
simplicity is not necessarily correlated with the truth claims of scien-
tific concepts and theories (not that objective simplicity has been con-
clusively demonstrated to have an unusually strong hold on the truth).

A true theory may turn out to be highly inconvenient. But whatever the
general philosophical interest of subjective or pragmatic simplicity may
be, we must expect to be very involved with such criteria when we attempt
to determine what grammars humans internalize.
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CHAPTER 4

THE LANGUAGE ACQUISITION DEVICE
AS A THEORY OF LANGUAGE ACQUISITION

This chapter reviews and evaluates the standard criticisms of
the Language Acquisition Device as a theory of language acquisition be-
fore introducing a new line of criticism related to the critical ques-
tion of whether or not the Language Acquisition Device can locate a tar-
get grammar in real time. The chapter will consist of three sections--
new line of criticism and the third stating conclusions and suggesting

directions for further research.

4.1 The Standard Criticisms

Derwing, Matthews, Watt and numerous others have attacked the
evaluation measure because they believe that it selects grammars that
are (1) not psychologically real, (2) unlearnable, and (3) troublesome
to use. They feel that Chomsky's efforts to capture every conceivable
regularity and remove every redundancy (that can be removed by a redun-

dancy rule that costs fewer features than it saves) has led to the pos-

ed to

«

tulation of increasingly abstract grammars which are ¢ t ur-
face structure by longer and longer chains of rules and therefore diffi-
cult to learn and use. They find no reason to believe that children

capture all the regularities or remove all the redundancies that Chomsky

and Halle would have us believe they do--particularly since many of the
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Texical items and syntactic structures that move us to postulate more
and more abstract underiying representations are encountered only infre-
quently and are learned very late, in fact, learned at a time when
Chomsky and Halle indicate the child is quickly losing or has entirely
Tost the ability to restructure radically his/her grammar.

In evaluating these criticisms, we must recall that they allege
defects with a specific formulation of the evaluation measure and do
not speak to the question of whether or not we should be seeking to de-
vise an evaluation measure. In other words, even if all these criticisms
are borne out, all that would be suggested is that we should be con-
structing different sorts of grammars and reworking our evaluation meas-
ure to select these new grammars (not that this wouldn't be quite a radi-
cal change for current theory). The evaluation measure is just a label-
ing device designed to pick out whatever grammar the speakers of a lan-
guage internalize (whatever grammar the speakers uniformly internalize
is by definition the "correct grammar"). Whether the grammar that
speakers internalize is the objectiveiy simpiest grammar or the subject-
ively simplest grammar (i.e., the grammar which maximizes ease of learn-
ability, ease of storage, ease of production and ease of recognition) or
even the objectively or subjectively most complicated, unrevealing and
byzantine grammar possible for the language, Chomsky maintains that as
Tong as we know what we want selected as the correct grammar we will be
able to devise a notation-based evaluation measure that will duplicate
our preference.

Needless to say there have been many Tinguists who have rejected

Chomsky's "instantaneous acquisition" idealization. James McCawley
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(1967, 1968, and 1974) has been one of the most persistent critics of
both the "instantaneous acquisition" idealization and the claim that
children succeed in internalizing the optimal grammar. According to

McCawley:
The most serious defect of this account of language acquisition is
that it treats the acquisition of language as if it could be divided
into two phases, the recording of data and the construction of gram-
mar, which were separate in time. The model thus treats the child
as if it were a linguist who goes off to New Guinea, takes down ten
notebooks full of data. and doesn't start writing his grammar until
he is on the boat back to the United States and has no more inform-
ants around. However, it is clear that language acquisition does
not work 1ike that; at any stage of the game the child has a grammar
of some sort and probably remembers relatively 1ittle of the data
which he was presented with while he was formulating that grammar.
Each stage of language acquisiiiun consists of modifying the grammars
which the child has already qcquired by mai ‘ng it cover facts which
the child has been presented with and his grammar does not yet cover
[McCawley 1967 p. 51].

It is at this point that Chomsky and McCawley diverge. Accord-
ing to Chomsky the child confronted with nicw data incompatible with the
internalized grammar would then abandon the grammar and construct the
simplest grammar compatible with the data, a grammar that could theore-
ffer considerabiy froii the originail grammar. According to
McCawley, the child will be conservative and try to preserve his/her
existing grammar since it has been useful to him/her as a tool of commu-
nication. Only those details of it that have proven ineffective tools
of communication will be abandoned. The result may or may not be the
simplest grammar of the language. McCawley feels this makes particular
sense since the child does not have the original corpus of data any
Tonger. Rather than try to recreate that data, why not do a patchup
job? He might also add that one of the ways in which grammars are said

to be simplified over time is when children resist revising their
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grammars to take in additional data complexities that are uncovered late
in the course of language acquizition (Kiparsky calls this 'imperfect
learning'), If children can resist complicating a rule they can resist
undertaking the 'cryptographic' task of total restructuring (if the
patchiup of the existing grammar doesn't become too cumbersome).
McCawley claims that Chomsky and Halle can vindicate their con-

ception of the evaluation measure if they can demonstrate that
. . . 2 measurc of distance between grammars could be sel up which
conformed to the revisions that children actually make in their
grammars over the course of time and which had the property that
any chain of development that followed the metric would lead to the
‘simplest' grammar that conformed to the total set of facts involved
in the chain of development, where 'simplest' is definable in terms
of the measure of distance between grammars, e.g., the 'complexity®
of a grammar equals its distance from the null grammar. However, I
see no reason why such a thing as 'distance from the null grammar'
should play ole in language acquisition. At any stage in the
child's development, his goal is to get a grammar that works and
which may be put to work instantly, and there is no reason to sup-
pose that the child would reject a grammar that is 'close' to his
present grammar and which ‘works,' just because of its distance from
the null grammar [McCawley 1974 p. 6].

Chomsky's response to McCawley's attack has been to toss the
burden of proof back into McCawiey's lap. i.e., to demand that McCawley
prove that children do not totally restructure and come up with the op-
timal grammar. It is hard to see, though, how the burden of proof can
be properly shifted onto McCawley's shoulders when Chomsky has yet to
cite any communicative disadvantages that would ensue from the child's
internalizing a less than perfectly optimal grammar.
awley is giving Chomsky's evaiuation measure too
much credit when he is accepting that its goal is an optimal grammar.
Chomsky claims the evaluation measure is not seeking the "simplest" gram-

mar. The grammar that the evaluation measure is seeking must, then, be
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optimal in some other sense. I can't think of what other criterion of
optimality Chomsky's evaluation measure can be seeking to maximize and
Chomsky hasn‘t even hinted at what other criterion of optimality he has
in mind. If it is difficult to justify the claim that the child is seek~
ing either the objectively or subjectively simplest grammar, it is impos-
sible to justify a zearch for a grammar whose "specialness" cannot be
described in intelligible cognitive terms. Since this debate is not
guing to be conciuded to everyone's satisfaction until we actually know
what grammar(s) children internalize, we can move on to a line of criti-

cism that seems much more conclusive.

4.2 Does the Language Acquisition Device Operate in Real Time?

This section seeks to determine whether or not the Language Ac-
quisition Device can locate a target grammar in anything even vaguely
approaching real time. If it can't, it cannot possibly be an explana-
tory model of language acquisition. Fortunately, to examine this ques-
tion we don't really need an accurate specification of the possible
form of human grammars or a working empirically validated evaluation
measure or even a clear idea of what sort of grammar the Language Acqui-
sition Device will have as its output--we have only to look at the man-
ner in which the device operates and the number of grammars it must
search through. We are therefore free to ignore all the problems we
have uncovered in the last three chapters and concentrate our attention
on how the Language Acquisition Device operates.

The most obvious way to construe the language acquisition device
as an actual working model of how the child goes about coming up with

the 'correct' grammar of his/her language is Jerry Katz's account:
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Given this knowledge [uf universals] the child can a priori con-
struct the class of possible grammars independently of empirical
Gata. The evaluation procedure enables him to order these grammars
on the basis of their complexity. Then making use of the corpus

of utterances he is exposed to. he can test the grammars that rank
simplest on this ordering by empioying the structure assignment al-
gorithm to deduce from the grammars predictions about the phonologi-
cal, syntactic and semantic properties of the utterances in the
corpus. The grammar he eventually adopts is therefore the simplest
one compatible with the total sum of his linguistic experiences
[Katz 1971 pp. 140-41].

There are two qualifications we have to make with respect to
this account. The first qualification is that the set of possible human
grammars must be enumerated in descending order of value. If the gram-
mars are enumerated randomly there is no effectiveprocedure that can
actually compare all the grammars to place them in their appropriate
"value" classes since this would involve comparing an infinite number
of grammars. The second qualification concerns the impiication that the
evaiuation measure is seiecting the “simplest" grammar compatible with
the data. The evaluation measure is selecting the most "valuable" gram-
mar compatible with the data and the only thing we know about the term
"value" is that it is not to be confused with "simplicity" in its tradi-
tional i11-understood philosophy of science sense. These qualifications
out cf the way, we can now proceed to determine whether or not the eval-
uation procedure can operate in real time.

Obviously the critical factor in determining whether or not the
Language Acquisition Device will operate in real time is the number of
grammars the device will have to consider before arriving at the “cor-
rect" grammar for particular languages. We can't state precisely how
many grammars will have to be considered in a particular instance, but

2 of the search. Let us

we can get a very reasonable idea of the magni
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consider a highly simplified case where the search starts with the first
set of most highly valued grammars and goes through grammars of the
first 100 values before the target grammar is located. To simplify the
arithmetic we will assume that the simplest grammars can consist of a
single symbol, that the nonterminal vocabulary from which the grammars
are constructed contains only ten symbols, and that all permutations of
symbols are possible grammars. A search of the first 100 values will
invoive considering P07+ 102 + ... 10100 grammars. 1t is obvious from
even this grossiy oversimplified example that a search involving only a
few values is going to be hopelessly impractical. The crucial thing to
note about this example and any actual search that the Language Acquisi-
tion Device would conduct is that as the search progresses from one
value to the next the number of grammars to be considered is increasing
expontentiaiiy. Mathematicians consider this to be the earmark of an
impractical search.

It is difficult to believe that any search might involve wading
through 10" + 102 + ... 10100 grammars, but this clearly must be the
case. The set of possible human languages is said to be infinite. Let
us consider the most favorable enumeration possible--one in which the
enumeration enumerates the "optimal" grammar for each of these languages
uninterrupted by the appearance of a second grammar for any of these
Tanguages. There still must be some language whose grammar will not be
enumerated until 107 + !02 + .. 10100 other grammars have been enumer-
ated. It may even be the case that English is the grammar that will be

enumerated after 10! + 102 + ... 10100 other grammars have been enumer-

ated.!
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The question that naturally comes to mind once one has thought
about the operation of the Language Acquisition Device in some detail is
why didn't Chomsky realize how hopelessly impractical this procedure is.
After rereading Chomsky's discussions of the evaluationmeasure, one dis-
covers that Chomsky in fact was aware as early as 1955 that the use of
the evaluation measure as a discovery procedure is impractical:

Suppose that we have constructed Tinguistic theory in such a way
that given a corpus of utterances for which we know i advance that
there is some grammar, it is the ca ystems hiaving
the prescribed form of grammars given the corpus, can be enumerated
in order of increasing complexity; (ii) given any such system, it is
possible to determine in a mechanical way whether the gererated set
of derivations provides a proper level structure. In this case, the
general theory will provide a discovery procedure for grammars,
though of course not a practical one [Chomsky 1955/75 p. 116].

But if Chomsky is aware that the procedure is impractical, why is he
claiming that it is an explanatory model of language acquisition?
Chomsky must have something else in mind that at least in principle
speeds up the procedure. We get a clue to what else Chomsky has in mind
in his 1962 paper, "Explanatory Model in Linguistics," where he indi-
cates that

To make this model realistic (that is, to make the language-learning
device practical) we must supply it with some scrt of heuristic or
inductive principles that enable it, given, input data, to make a
rapid selection of several potential grammars to be submitted to the
procedure of evaluation. One might include in (8) a specification
of such heuristic procedures, or one might argue that they are not a
reasonable concern of linguistic theory. In any event, it seems to
me that the scope and effectiveness of heuristic, inductive proced-
ures has been greatly exaggerated. To select a recursive, formal-
ized grammar, given fragmentary data, a learning device must obvi-
ously contain both heuristic procedures and a specification of the
form of grammars as part of its internal structure. But the task
remaining to heuristic procedures is obviously lightened as we make
the specification of the form of grammars increasingly narrow and
restrictive. It seems to me that the relative suddenness, uniform-
ity, and universality of language learning, the bewildering complex-
ity of the resulting skills, and the subtlety and finesse with which
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they are exercised, all point to the conclusion that a primary and

essential factor is the contribution of an organism with highly in-

tricate and specific initial structure [Chomsky 1962 pp. 535-36].

Chomsky's efforts to make the Language Acquisition Device a prac-

tical procedure for locating the correct grammar are, to say the least,
highly problematical. We have a model of language acquisition which by
any stretch of the imagination is hopelessly impractical, yet Chomsky
wishes to advance it as a model of language acquisition. A11 Chomsky
can tell us to make us believe that this model can be made practical is
that there is some set of heuristics that will make the model practical.
He can't tell us what they are and even hints that it might not even be
the province of the Tinguist to provide such a specification. What
reason has Chomsky provided to make us believe that his Language Acqui-
sition Device can be an explanatory modei of language acquisition? I
can see none. What we seem to have is a recipe for transmuting any
false theory into a plausible one. A1l the scientist has to do to save
ary theory is to claim that the theory can be supplemented by some to-
tally unspecified set of heuristics (or hypotheses) that will make the
theory or model realistic. The critics of the theory are supposed to
accept on faith that such heuristics exist since the scientist is under
no obTigation to ever come up with even a single helping heuristic be-
cause this is the tusk of some other discipline. ‘e are also supposed

to believe that the other discipline which provides the heuristics that

are to turn a hopelessly inaccurate m
performing only a small service for the linguist since it seems to
Chomsky that "the scope and effectiveness of heuristic, inductive proce-

dures has been greatly exaggerated."
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I don't see that it is unreasonable to insist that Chomsky pro-
vide us with the set of heuristics that will turn a hopelessly impracti-
cal model into a realistic explanatory model of language acquisition be-
fore we believe that this can be done and befcre we believe that it tells
us something about the mind and its operation. I don't see that it is
unreasonable to insist that we call a set of inductive techniques that
invariably provide the speaker with the means to develop a grammar of the
language an algorithm rather than a set of heuristics (which implies that
in some instances the inductive procedures will fail)., I don't see that
it is unrcasonable to claim that the importance of such an algorithm
could hardly be exaggerated. I do find it unreasonable, however, to
claim that such an algorithm exists.

To see why it is unreasonable to claim that such an aigorithm
exists we need only return to our consideration of the most optimal enu-
meration possible of the set of possible human grammars. This enumera-
tion is not interrupted by the appearance of a second grammar for any
language until the optimal grammar for every language is enumerated
(which would be never). What clue could we have as to which step in the
enumeration will produce the grammar for the language we are interested
in? And if we did know that the grammar would be the 100 billionth to
be enumerated, how couid we make our enumeration algorithm crank that
grammar out first? To see why it is impossible to claim that such an
ieed only vecall from Chapter 1 that E. Gold demon-
strated in 1967 that no algorithm can uniformly locate a target faster

than the notoriously inefficient enumeration algorithm.
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4.3 Conclusions

The obvious conclusion of this chapter is that Chomsky's Language
Acquisition Device is not an explanatory model of Tanguage acquisition.
Since Chomsky's Language Acquisition Device cannot possibly be an explan-
atory model of language acquisition, we will have to search for a differ-
ent model which does not incorporate the debilitating features of
Chomsky's model. The probiem with Chomsky's model is that it uses an
enumeration procedure to locate the correct grammar. No model that uses
an enumeration as a source of its hypotheses can function in real time.
What we need, then, is an algorithm which contains a set of inductive
procedures which cnable us to construct the gramnar directly on the basis
of the Tinguistic data. We will probably want to call this algorithm a
discovery procedure, but we should keep in mind that we are not Tooking
for just a set of techniques for the segmentation and classification of
Tinguistic elements. While we are on the topic of what we are not Took-
ing for, I feel it is unreasonable to insist that our inductive proce-
dures pick out some single grammar., Any grammar that is a possible hu-
man grammar and makes the accurate predictions needed for communication
is fair game for the discovery procedure. There will be a tendency to
develop the most pragmatically simple grammar that is convenient, but
there will be no imperative to find some single special grammar. One of
the problems with the evaluation measure was that it made it difficult
te claim that any grammars other than the target grammar were possibie
human grammars. If we enumerated the set of possible human grammars in
descending order of "value," it was in principle impossible for any

grammar other than the optimal grammar to be acquired (if any grammar at
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all could be acquired using this method). If these other grammars can't
be acquired, how can they be possible human grammars in any meaningful
sense?

Since our "discovery" procedure must enable us to acquire any
possible human grammars, we still need to have a precise designation of
the set of possible human grammars so that we can make sure that our
"discovery" procedure can acquire all and only these grammars. The in-
formation we were seeking for our enumeration algorithm we will need for
our discovery procedure. None of the research that has been conducted
on the possible form of human grammars need go to waste. The principles
involved in the algorithm may or may not be Tearnable. This remains to
be seen. Until we see we must reserve judgment as to whether or not

this algorithm is innately specified.
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Footnotes

]When we evaluate the practicaiity of Chomsky's Language Acqui-
sition Device it is important to recall that the child is viewed as
using the L.A.D. not once but every time additional data calls for a
change in the grammar. I agree with McCawley that it is unreasonable
to suppose that a child will abandon rather than patch up an existing
grammar when confronted with data that calls for a revision in the form
of the grammar. Chomsky insists, however, that the child will totally
restructure and come up with the "correct grammar for both the new and
old data." Since the child encounters new data that is not adequately
handled by his existing grammar on numerous occajons, our estimate of
the impracticality of Chomsky's model must be suitably increased.
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CHAPTER 5
CONCLUSIONS AND SUGGESTIONS FOR FURTHER RESEARCH

In the late 1950s and early 1960s Chomsky proposed that Tinguis-
tics become a mentalistic science whose goal it is to describe the 1in-
guistic competence of native speakers and explain how this competence
is acquired. Chomsky believed that it was both revealing and accurate
to view the Tinguist who is constructing a grammar and the child who is
acquiring a grammar as performing analogous tasks. Chomsky was con-
vinced that the child brings to the task of language acquisiticn an in-
nately specified knowledge of the form of grammar which is the equiva-
Tent of the Tinguist's general linguistic theory with its specification
of the organizational makeup of grammars (i.e., their components and
their interaction), its specification of the formal properties of the
rules contained within these components, and its specification of the
theoretical vocabulary utilized in these rules (e.g., phonetic and se-
mantic features, grammatical categories, etc.). The linguist has a
corpus of data and the child the primary linguistic data he is constantly
exposed to during language acquisition. Finally, the linguist and (by
hypothesis) the chilc have an evaluation procedure for selecting a single
correct grammar from among the set of grammars compatible with the data.
If the Tinguist's set of organizational, formal and substantive univer-
sals and his evaluation measure are the same as the chiid’s, the linguist

and the child will construct the same grammar for the same set of data

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



134

and the Tinguist will know what grammar speakers have internalized and
how that qrammar has been acquired. Chomsky argued that the grammars
children acquire are transformational grammars. Chomsky's claims have
generated intense interest in psychology and inspired a great deal of
research over the Tlast two decades.

In Chapter 1 of this study we examined the question of whether
or not Chomsky was correct in claiming that linguistics should be a
mentalistic science. In recent years there have been a number of anti-
mentalist arguments advanced. A1l of these arguments against a mental-
istic Tinguistics were evaluated and found wanting. Linguists can at-
tempt to investigate both Tlanguage and knowledge of language without
any conceptual confusion ensuing. Tt is impossible to conceive of a
researcher successfully studying knowledge of Tangi2ge without having a
deen and sophisticated understanding of ihe stvucture of language. The
Tinguist, then, is in as good a position as the psychologist to study
speakers' knowledge of their language. There is no reason for the lin-
guist to claim thatpsycholinguistic or neurolinguistic tests can dis-
prove grammatical rules. These tests falsify claims about what rules
are contained in the grammars that speakers have internalized, not
claims about what is a possible rule description for some grammatical
facts. The mentalist w11 freely admit that a rule that is not psycho-
logically real may make accurate predictions about grammatical data and
be part of a grammar which makes accurate predictions about the language
and speakers' linguistic intuitions. No evidence has been provided that
suggests that the grammars speakers internalize are in any meaningful

sense less optimal or revealing descriptions of the language than other
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grammatical descriptions which speakers cannot internalize. There is5 no
good reason, then, why linguistics should not bea mentalistic science
and many reasons to believe that the research goals of mentalist lin-
guists are highly significant and of interest to researchers in many
disciplines.

The second topic of concern in Chapter 1 was the question of
whether or not the grammars children internalize are transformational
grammars. The psycholinguistic tests that have been conducted reveal
that no version of transformational grammar that has been tested plays
an active role in language use. Analysis of alternative roles for the
transformational grammar that would permit us to say that the transforma-
tional grammar is peychologically real suggests that there ic nc cther
viable role that the transformational grammar could be playing. No
grammar of any type which is functioning as a random generating device
can play a role in a model of the speaker-hearer's linguistic competence
since there is no way of accessing data from this device that is consis-
tently faster than the hopelessly impractical enumeration technique.

The reasonable conclusion to draw from these studies is that Chomsky has
seriously underestimated the significance ofhis "performance" model and
its "heuristics." The set of heuristics whose study Chomsky has con-
tinually deferred until a date when we have a working "competence" model
is actually a full-fledged algorithm which is as abstract and idealized
as the transformational grammars Chomsky has been advocating as a "com-
petence" model. It seems to me that the first order of business for
Tinguists will be to develop a working performance model. There is no

evidence whatsoever that the "performance" algorithm will need to be
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supplemented by another grammar. As we noted earlier, the analysis of
the other roles that have been suggested for transformational grammars
reveals thatnone of these roles is viable. Learnability studies by auto-
mata theorists suggest that the algorithms we postulate for our parform-
ance models must be no greater in power tnan primitive recursive auto-
mata. We can therefore ignore all general linguistic theories whose
grammars have the power of unrestricted rewriting systems when we ar:
searching for a "performance" model.

Chapters 2, 3, and 4 evaluated the merits of Chomsky's Language
Acquisition Device as a model of Tanguage acquisition. In Chapter 2 we
examined what progress has been made toward providing an accurate de-

scription of the characteristics of a possible human gra

ined the role this universal specification is supposed to play in ex-
plaining language acquisition. Analysis reveals that our selection of
a "universal grammar" is grossly underdetermined by the standard 1in-
guistic facts thatmust be handled by the grammars provided by our “uni-
versal grammar” (or general linguistic theory). There are an astronc-
mical number of general Tinguistic theories whose grammars are capable
of making the proper predictions about the Tinguistic data and speakers'
Tinguistic intuitions. Any claim that we have settled on a single cor-
rect characterization of the possible form of human grammars is hope-
Tessly premature. This situation is not, however, cause for surprise or
excessive alarm since no other empirical science can boast of a much
better record in so short a timespan. To reduce the indeterminacy prob-
Tem to more manageable proportions, we must reduce the power and ab-

stractness of our linguistic theories and seek additional types of
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evidence of relevance to the question of what grammars speakers can in-
ternalize. We obviously can't afford to ignore evidence from psycho-
Tinguistics. In addition to the problem of deciding on a correct speci-
fication of the set of possible human grammars, there is some question
as to whether this universal specification plays the critical role
Chomsky ascribes to it in explaining how language is acquired. Chomsky
repeatediy claims that the more constraints we place on the form of gram-
mars, the fewer hypothesesthere are for the child to consider and there-
fore the easier it is to acquire a language. The problem is that the
set of possible human grammars is a denumerably infinite set both before

and after each of these constraints is added. It is hard to see how

ition significantly
tion significantly

these constraints make the task of langu
easier. In any case, even if each additional constraint did make the
task of Tanguage acquisition easier, we can't just tack on constraints
on the sole ground that they are easing the task of language acquisition.
We can only add a constraint if it accurately characterizes a limitation
on the set of possible human grammars.

Chapter 3 examines the evaluation measure. Chomsky claims that
Tinguistics, unlike the other sciences, can reasonably hope to develop a
practical, effective, mechanical notation-based evaluation procedure for
choosing among competing Tinguistic theories at the grammar level and
that this is the most reasonable goal for linguistic theory. Careful
analysis of Chomsky'‘s argumentation reveals no reason to believe that
the evaluation measure is the most reasonable goal for linguistic theory
or even a reason to believe that it is a reasonable goal. Analysis of

the criteria that must be mel before a notation based evaluation measure
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can be constructed bears out the suspicion that the goal of providing a
notation-based evaluation measure is not a reasonable goal for linguistic
theory. Chomsky provides us with no insight into what property our eval-
uation measure is measuring other than "correctness." The correct gram-
mar seems, by definition, to be whatever grammar the speakers internalize
so we can have no idea what we mean by "correctness," “naturalness,”
etc., unless we know what grammar the speakers internalize. We don't
know this and the whole point of the evaluation measure is to spare us
the burden of having to know this. Unless the speakers are selecting a
grammar on scme principled basis and we can spell out what that prin-
cipled basis is, we can't devise an evaluation measure without knowing
in all instances what grammar we want the evaluation measure to select.
There are some Tinguists who make pronouncements about whether or not
some rule is natural or makes a linguistically significant generaliza-
tion, but there is no independent cognitive characterization of the no-
tion "natural rule" and "Tinguistically significant generalization" that
could form the basis for such judgments and these linguists must explain
how they could have developed valid intuitions about the form of inter-
nalized grammars. In any case, even these linguists will admit that
there are numerous areas in which they have no intuitions whatsoever as
to what solution the evaluation measure should be selecting. Since we
don't know what solution should be selected, we can't choose an evalua-
tion measure from among the set of evaluation measures that are making
conflicting predictions about what grammar should be selected. It is
not reasonable to suppose that the unclear cases are going to become

suddenly less umbrous in the foreseeable future. It is hard to see,
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then, how we can reasonably hope to devise an effective, mechanical
evaluation procedure.

It is also not even clear that we want a notation-based evalua-
tion measure since notation-based evaluation measures seem to make some
very counterintuitive claims about the set of possible human grammars.

A notation-based evaluation measure predicts that the number of grammars
will increase at a regular exponential rate as we step down each notch

in value. Where is the evidence for such an assumption? The number of
grammars of any one notational value is finite. If our notion of "value"
corresponded to "simplicity" would we be willing to claim that there
would not be an infinite number of grammars at any one Tevel of simpli-
city or that there would never be a case where the number of grammars at
some level of simplicity exceeded the number of possible distinct gram-
mars of the designated number of symbols? Whatever Chomsky is measuring
in connection with his notion "value," is it likely that there won't
be an infinite number of grammars of any one value or at least mcre gram-
mars than there are distinct permutations of symbols? It seems reason-
able to conclude on the basis of the analysis in Chapter 3 that linguists
should not be wasting their time trying to devise a practical, mechanical
notation-based evaluation measure. It is just not a reasonable goal for
Tinguistic theory. An alternative goal will be suggested as a result of
the conclusions of Chapter 4.

Chapter 4 ignores the problems that the earlier chapters diag-
nosed in connection with specifying the correct set of possibie human

grammars and the correct evaluation measure and focuses on just the ques-
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enumeration of the set of possible human grammars in descending order of
value and an evaluation measure can possibly explain language acquisi-
tion. The conclusion of this chapter is that a model of this sort can-
not explain language acquisition because the enumeration is hopelessly
impractical as a method of locating the most highly valued grammar of a
language and there are no heuristics that can speed up the process. A
model of this sort cannot, in principle, meet the "real time" restric-
tions imposed by language acquisition. If one were to specify what sort
of heuristics would be needed, it would turn out that the heuristics
whose significance Chomsky continually downplays would have to consti-
tute a discovery procedure (or algorithm).

The conclusion of Chapter 4 is that there must be a major switch
in our search for an explanatorily adequate model of language acquisi-
tion. We must focus our research on developing an algorithm which con-
structs a grammar directly on the basis of the data rather than searches
for a grammar that is embedded in an enumeration of the set of possible
human grammars. It seems unreasonable to insist that this algorithm
construct a single correct grammar o7 the language., Any grammar that
is a possible human grammar and accurately predicts the data and speak-
ers' linguistic intuitions will be commuricatively adequate and fair
game for the algorithm. There may be a tendency to select the most
pragmatically simple grammar convenient but this will be a tendency, not
an imperative. One would no
order to get the "simplest" grammar when some patchwork on the existing
grammar will do fine. There's also no reason to expect that all speakers

will arrive at the same grammar, If they did it would be hard to see in
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what sense the other grammars that also accurately predict the Tinguistic
data and speakers' linguistic intuitions would ever in principle be pos-
sible human grammars for the language in question. Since our algorithm
must construct all and only the possible human grammars for any set of
data, we will still need to know what is and is not a possible human
grammar. This means that our research on linguistic universals will not
go to waste but it also means that an accurate discovery algorithm wiil
not be forthcoming in the near future.

There are a few things that we can state about the discovery
algorithm. First, and most obvious, is the fact that its inductive
technique will not be the standard structuralist techniques of data seg-
mentation and classification. Mathematicians and psychologists have

ba of Sodiokiio eoLoso
rts of inductive techi

been working on %iff~ &t so q or the Tast two
decades and we wi iiave to evaluate what progress has been made since
linguists last concerned themselves with inductive procedures. The sec-
ond thing we can state on the basis of the learnability studies of auto-
mata theorists is that no constructive technique will permit us to learn
grammars that are more powerful than primitive recursive automata. The
last thing we can state about the discovery algorithm is that until we
develop it we cannot ascertain whether its nrinciples are learnable or
must be innately specified. My own guess is that Chomsky is correct in
believing that there is an innately specified language faculty. There
does seem to be independent evidence that child and adult do not ap-
proach language learning in the same way. It would be very odd if the

adult's techniques for learning a second language are inferior %o the

child's if these are learned.
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The conclusions of this study should be placed in perspective.
If correct, these conclusions suggest that Chomsky was wrong about the
precise nature of the grammars that children internalize and the device
they use to acquire the grammars they do internalize. Being wrong seems
to be the inevitabie fate of one whe takesthe risk of advancing a theory
of any scope. We should be thankful that Chomsky had the intellect and
the guts to suggest important new directions of research at almost every
Tevel of Tinguistic theory. Chomsky's positive contributions to the
field are immense and dwarf anything that most of his critics can ever
hope to accomplish with their own work. I don't feel that we Tinguists
have very much of a definitive nature to state to psychologists, philoso-

phers, etc., but there is no doubt that Chomsky's work and insights have

nificant contribution to other disciplines and to our understanding of

the human mind and its cognitive capacities.
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