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CHOMSKY

ON CREATIVITY*

INTRODUCTION
Chomsky has long been concerned with human creativity, particularly
as it may be manifested in everyday language use. Chomsky's account
of creativity has recently begun to receive a substantial amount of
critical attention. (See for instance Den Ouden 1975, Sampson 1979 &
1980, and Drach 1981.) It is my aim here to offer a sympathetic analysis
of Chomsky's account of creativity. I will be particularly concerned to
consider Chomsky's claim (1976: p. 123) that biologically fixed innate
cognitive faculties "set limits on human intellectual development" limits within which human creativity is manifested.
.
Chomsky's characteristic account of true human creativity is coherent
with, and can b e illuminated by considering an account of the
creativity which he detects in ordinary linguistic phenomena. Of
course, Chomsky does distinguish (1966a: p. 27) true human creativity
from the creativity which may be manifested in everyday linguistic
behavior. Nevertheless, Chomsky has also suggested (1973: pp.
174/185), with appropriate qualifications, that the linguistic phenomena
which he calls creative may provide evidence for the existence of
human creativity in the more usual sense, as well as possibly providing a
simplified and thus more perspicuous model in terms of which we might
come better to understand the phenomenon of true creativity, Although I will be mainly concerned here to analyze Chomsky's account
of true creativity, it will thus be useful first to consider his account of
linguistic creativity.
It is important to note at the outset, however, that Chomsky has in
fact applied the term 'creative' (and its cognates) to linguistic
phenomena in two apparently distinct, but in fact related, ways. Indeed,
Drach has suggested (1981: p. 63) that Chomsky's two-fold use of this
notion reveals a deep confusion on his part. I believe that this
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suggestion is incorrect, but it is nevertheless import'a'nt t o sound a
cautionary note here: in his discussions of linguistic creativity, Chores k y may sometimes appear to stress different aspects of this
phenomenon.
In his earliest extensive discussion of the foundations of linguistics,
Chomsky drew attention to a characteristic of human linguistic competence which he later called (1964: p. 7) "the central fact to which any
significant linguistic theory must address itself". In that earlier discussion, Chomsky noted (1975: p. 61) that the typical language user
"has observed" only "a certain limited set of utterances of his language", but can, "on the basis of this finite linguistic experience ....
produce an indefinite number of new utterances which are immediately
acceptable to other members of his speech community". Chomsky later
(1964: p. 8) used the phrase "the 'creative' aspect of language" to refer
to the characteristic he had so described. (Cf. Chomsky 1966: p. 11 &
1967: p. 4.) Following Chomsky (1972: p. 92, n. 21), I will say that the
tar~guage user who produces (or understands) sentences which are new
to his experience manifest~ his ~ingnistic productivity.
In the present context, it is important to note that Chomsky believes
that we can explain the productivity of ordinary language use. According to Chomsky (1967: p. 4), we can explain how the language user is
able to produce (and understand) novel sentences by supposing that he
has mastered "a grammar, which is a system of rules for pairing
semantic and phonetic irrterpretations" of the sentences of his langu,a,ge. Since the grammar of a language provides a procedure for
constructing interpretations for all of the acceptable word-sequences of
ttiat language, the language user:who has mastered suctfa grammar is,
• ccg rding to Chomsky ( I 9 7 2 : 9 , 100); able to employ it to provide
intelpretations for both the faro,iliar and the novel sentences of his
language.
,~ It is furthermore interesting to "note that Chomsky l~iieves that we
,ca,n alsQ explain the acquisitionof the ability to use language productively. The language user is able to acquire this ability because,
ac:66rdlng tO Chomsky (1972: p.89, n. 19); he is innately ~quipped with
a schema for constructing grammars Of the various human languages,
According to Chomsky (1972: p. 88), such a schema "characteriZes"
arid thus delimits "the class of potential languages". On this account,
then, the language learner is able to construct a grammar for his
language, on the basis of quite fragmentary data about that language,
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because he is genetically 'programmed' with the capacity to construct
grammars of the relevant kind - and, thus, only of that kind.
In the present context, Chomsky's account of linguistic productivity
is of interest primarily because of his suggestion that it is possible to
acquire the ability to use language productively because there are
biologically fixed limits on the kinds of grammars which human beings
can master in the usual way. The significance of this suggestion in this
context will emerge shortly.
Chomsky's discussion of linguistic productivity does not, however,
exhaust his analysis of the creativity he detects in language use. He has
also drawn attention to a characteristic of language use which perhaps
more clearly manifests creativity in something like the ordinary sense.
He refers (1972: p. 11) to "the 'creative' aspect of language use" as
something which, he says (1972: p. 100), manifests itself in the language
user's ability to produce and understand "an indefinite number of
expressions which are new to" his "experience", and to do so "on an
appropriate occasion, despite their novelty and independently of
detectable stimulus configurations". I will say that the language user
who produces novel sentences in a way which is appropriate to though
not determined solely by the circumstances of their use manifests his
Cartesian creativity. 1

In the present circumstances, it is interesting to note that Chomsky
believes (1980: p. 24) that the Cartesian creativity of ordinary language
use is now, and is always likely to remain, beyond the range of scientific
explanation. It is, in this context, equally interesting to note that
Chomsky nevertheless believes (1972: p. 103) that it may be possible to
characterize some of the mechanisms which make the Cartesian
creativity of ordinary language use possible. In particular, it is clear that
the language user's ability to manifest his Cartesian creativity presupposes his ability to manifest his linguistic productivity. The ability to
produce novel sentences which are appropriate to though not solely
determined by the context of their production clearly depends on the
ability simply to produce novel sentences. And since the language
user's ability simply to produce novel sentences is, according to
Chomsky, dependent on his mastery of a grammar of his language, his
Cartesian creativity must likewise depend on his mastery of such a
grammar. In short, the language user's Cartesian creativity is possible,
according to Chomsky, only because the language user has mastered
and can employ a grammar of his language. 2
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As I have already indicated, Chomsky's account of true human
creativity, as it might be manifested, for instance, in science and the
arts, is coherent with and could in fact be inferred from his speculations
about linguistic productivity and the Cartesian creativity of ordinary
language use. Of course, Chomsky distinguishes what he calls (1974: p.
152) "the problem of normal creativity", as it might be manifested in
the Cartesian creativity of ordinary language use, from what he refers
to (1966a: p. 16) as "the general problem of true creativity, in the full
sense of this term". Thus, Chomsky points out (1966a: p. 84, n. 30) that
one "would not refer to an act as 'creative' simply on the basis of its
novelty and independence of identifiable drives or stimuli". According
to Chomsky (1966a: p. 27), "true 'creativity' in a higher sense
. . . implies value as well as novelty." Nevertheless, Chomsky clearly
sees a relation between the phenomenon of true creativity and that of
normal (Cartesian) creativity. True creativity, like normal creativity, is
taken to involve novelty, appropriateness to context, and unpredictability in terms of external stimuli. Moreover, Chomsky claims (1976:
p. 133) that true creativity, like the Cartesian creativity of ordinary
language use, "is predicated on", but not of course exhaustively
explainable in terms of, "a system of rules and forms, in part determined
by intrinsic human capacities". Furthermore, Chomsky's claim that the
acquisition of a capacity for Cartesian creativity in ordinary language
use depends on the availability to the language learner of a restrictive
schema for the construction of grammars is reflected in a characteristic
thesis about true creativity. Thus, Chomsky suggests (1976: p. 123) that
the possibility of true human creativity depends on the fact that "other
cognitive systems too set limits on human intellectual development, by
virtue of the very structure which makes it possible to acquire rich and
comprehensive systems of belief and knowledge." According to
Chomsky, then, we may be genetically 'programmed' with the capacity
to construct certain kinds of scientific theories and aesthetically
significant objects. The fact that human beings are programmed in this
way makes creativity possible in the scientific and aesthetic domains
according to Chomsky, but it also sets limits on the possible range of
creative human activities.
On Chomsky's account, then, true human creativity involves novelty,
appropriateness to context, unpredictability in terms of environmental
circumstances, and value. Chomsky furthermore claims (1973: p. 183)
that true creativity "takes place within - presupposes, in fact - a system
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of constraints and governing principles". I call this claim the Limits
Thesis. 3 As Chomsky himself has noted (1966a: p. 23) versions of the
Limits Thesis were also characteristically advanced by aesthetic
theorists working in the German Romantic tradition. Because this
feature of Chomsky's account of creativity has provoked at least one
critic of that account to maintain that "Chomsky has misappropriated
the term 'creative' " (Sampson 1979: p. 106), I will concentrate, here
and in what follows, on this feature of Chomsky's account. Indeed, it is
especially important to focus our attention in this way because, as
Chomsky himself has pointed out (1971: pp. 49-50), the "image of a
mind, initially unconstrained, striking out freely in arbitrary directions,
suggests at first glance a richer and more hopeful view of human
freedom and creativity" than that implicit in his own account of
creativity within the limits set by our innate cognitive capacities. (Cf.
Chomsky 1973: p. 183.)
In what follows, then, I intend to present and develop a general
account of true human creativity within the framework of which it
would be coherent to claim, as Chomsky does, that true human
creativity takes place within, and is only possible in virtue of the
existence of, innate limits on human cognitive capacities.
.
I suggested at the conclusion of the preceding section that Chomsky's
characteristic account of creativity might be, and indeed has been taken
to be, incompatible with some of our basic settled beliefs a b o u t
creativity. To determine whether this is indeed the case, we must first
consider what it is that we do (or are alleged to) believe about human
creativity. Then, in Sections 4 and 5 below, I will attempt to show that a
general account of creativity which incorporates Chomsky's fundamental claims is in fact consistent with our basic settled beliefs about
creativity.
The most widely noted characteristic of the created product is its
novelty. This fundamental characteristic has, in fact, been described in
a number of different ways.
First, the created product is sometimes held to be novel in the sense
that no method or set of rules or recipe available to the producer before
its production could have sufficed to determine the activities of that
producer. Thus, Kant characterized (1951: pp. 150-151) creative
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genius "as a talent for producing that for which no definite rule can be
given; it is not a mere aptitude for what can be learnt by a rule."
Likewise, Koesfler suggests (1964: p. 209) that "the problems which
lead to original discoveries are precisely those which cannot be solved
by any familiar rule of the game." And Tomas claims (1964: p. 98), in a
similar vein, that we do not "congratulate an artist for being creative"
simply "because he was able to obey rules that were known before he
painted his picture or wrote his novel or poem". On this view, then, the
created product is novel in the sense that the activities involved in its
production were not determined solely by pre-existent rules or
methods. 4
Second, the created product is sometimes held to be novel in the
sense that we could not, before its production, have predicted what
characteristics it would have. Thus, Sampson suggests (1979: p. 46)
that "it is intrinsic to the notion of creativity that the nature of creative
acts cannot be predicted, they can only be described after the event."
Similarly, Rothenberg and Hausman claim (1976: p. 23) that the
"specific natures" of created products "cannot be predicted from a
knowledge of their antecedents". On this view, then, the created
product is novel in the sense that its characteristics could not have been
predicted on the basis of antecedent knowledge about the circumstances of its production.
Third, the created product is sometimes held to be novel in the sense
that it is different in kind from previously created products in the same
domain. "To be creative", according to Sampson (1979: p. 105), "is to
produce something which falls outside the class of any set of principles
that might have been proposed to account for previous examples". Or,
as Briskman says (1980: p. 96), "really outstanding creative achievements have a habit of breaking, in important ways, with the tradition
out of which they emerged." On this view, then, the created product is
novel in the sense that it is incompatible with any set of standards which
could have been inferred from previous creative practice in the same
domain. (I will later argue that this account of the novelty of the created
product cannot be sustained in its full generality.)
A second widely noted characteristic of the created product is its
exemplariness. Thus, it has frequently been said that the created
product can serve as a model for the production of, or sets standards for
the evaluation of, future (possibly non-creative) productions in the
same domain. Kant, for instance, claimed (1951: p. 151) that created
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products "must be models, i.e. exemplary" and "must serve as standards or rules of judgment for others". And Koestler suggests (1964: p.
380) that true creativity results in the "invention of a new recipe" which
can be used by others. On this view, then, a product is creative only if
(or only to the extent to which) it can serve as a model for others.
Finally, it has been suggested that the created product is an appropriate, but non-random, response to the circumstances of its
production. Briskman, for instance, claims (1980: p. 98) that "one of
the most striking features about" created "products is their appropriateness, the 'internal connection' which exists between these
products and the backgrounds against which they emerge". And
Hausman has insisted (1975: p. 42) that the creative process, far from
being merely random, "must include critical attentive effort that is
relevant to the new structure that issues from the process". On this
view, then, a product is creative only if, or only to the extent to which, it
is an appropriate and non-random response to the circumstances in
which it is produced.
In short, our basic settled beliefs about true human creativity appear
to be these: the created product is novel, exemplary, and appropriate to
the demands of the situation in which it is produced; while the creative
process is neither random nor fully determined by antecedently available rules or recipes. I take these basic beliefs as a tentative factual basis
against which to evaluate any account of true human creativity. I n
Section 4 below, I will present such an account. In Section.5, ! will
instantiate this general account in the form of an account of creativity
which incorporates Chomsky's tundamental claims about true huriiari
creativity, and will there attempt to show that such an account of
creativity is consistent with our~'b~sic settled beliefs about th~
phenomenon. Before doing"s~:~ho~gh, I ~mus~first introduce eonZ. ....
siderations which are preliminary to/the construction of a general.
account of human creativity.
3.
In developing a general acc0imt of t r u e human creativity whicla
incorporates Chomsky's basic claims about this phenomenon, I will
adopt and adapt Briskman's suggestion (1980: p. 95) that "a scientific
or artistic product is" creatively ,valt~abte insofar as it constitutes or
incorporates a solution to a problem". In order adequately to develop
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this suggestion, it will be useful first to consider the nature of problems
in a bit more detail than Briskman himself does.
Nickles has recently suggested (1980a: p. 288) that problems "cannot
even be formulated, cannot exist, in the absence of rational constraints
on their solution". According to Nickles (1980: p. 26), "these
constraints.., are not just there in the problem situation: together they
largely define the problem and give it structure." Thus, a scientific
problem might be defined, for instance, by constraints which require
that the desired theoretical product constitute an explanation of some
particular phenomenon, that it be consistent with a particular theoretical and metaphysical framework, and with known relevant facts, and
that it embody certain methodologically desirable characteristics. In
short, Nickles suggests, in effect, that every problem can be defined by
a system of constraints of the kind just illustrated. By developing
Nickles' suggestion to this effect, we can, I think, construct a typology
of kinds of problems which will be useful in explicating Briskman's
suggestion that the created product "constitutes or incorporates a
solution to a problem".
According to Nickles (1980: p. 37), the constraints which define a
particular problem "implicitly specify the range of acceptable" solutions, and thus "normally provide a heuristic guide or directive" for the
problem-solver. It is clear that the sets of constraints which define
various problems provide varying degrees of heuristic guidance in this
sense.
(a) Some problems are defined by constraints which are determinative, in the sense that these constraints actually provide procedures
for constructing adequate solutions to the problems in question. In
effect, an algorithm is available for the solution of such routine
problems. For example, multiplication problems in elementary arithmetic are routine in this sense. Constraints on such problems define an
algorithm, a procedure which can be applied mechanically to generate
adequate solutions to these problems.
(b) Some problems are defined by constraints which are merely
lirnitative, in the sense that these constraints do not provide procedures
for constructing adequate solutions, but do implicitly specify necessary
and sufficient conditions on such solutions. In effect, a solutionrecognition procedure is available for such well-defined problems: a
solution-candidate which satisfies the constraints on such a problem is
ipso facto an adequate solution of that problem. (See Simon 1977: p.
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161.) For example, the problem of theoremhood is well-defined in this
sense in many formal systems. Although there are necessary and
sufficient conditions on the adequacy of proposed proofs of theoremcandidates in such systems, there are, in these systems, no mechanical
procedures which can be employed to find (or 'generate') proofs
meeting these conditions for arbitrary theorem-candidates. Of course, a
problem which is well-defined with respect to a given set of constraints
may be transformed into a routine problem upon the discovery of
suitable additional constraints.
(c) Some problems are defined by constraints which are merely
eliminative, in the sense that they do not provide procedures for
constructing adequate solutions, but do specify necessary (but not
sufficient) conditions on adequate solutions. In effect, a solutionevaluation procedure is available for such partially-defined problems:
although a solution-candidate which does satisfy the constraints on such
a problem is not necessarily an adequate solution, a solution-candidate
which fails to satisfy these constraints is ipso facto an inadequate
solution. For example, design problems of many kinds may be partiallydefined in this sense. The architect's problem in designing a home may
be constrained by financial considerations, peculiarities of the site, the
cost and availability of materials, the building code, etc. These constraints specify necessary conditions on the adequacy of his design. But
they do not specify sufficient conditions. Indeed, it may be impossible to
specify sufficient conditions in this kind of context. Of course, a
problem which is partially-defined with respect to a given set of
constraints may be transformed into a well-defined problem upon the
discovery of suitable additional constraints.
(d) Some problems are defined by constraints which are merely
tentative, in the sense that adequate solutions of such problems require
the violation of one or more of these constraints. Clearly, constraints on
such radical problems are not even eliminative. However, to say that
the constraints on a radical problem are merely tentative is not to
suggest that the solution to such a problem is totally unconstrained. An
adequate solution to a radical problem must satisfy some of the
constraints which initially defined that problem. Otherwise, of course,
such a 'solution' would be a solution to quite a different problem. But
radical problems are difficult, of course, precisely because the problem-solver does not and cannot beforehand know which of the initiallydefining constraints must be violated in order to obtain an adequate
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solution. (See Briskman 1980: p. 101.) For example, many scientific
problems are radical in this sense. It may be impossible, for instance, to
accommodate certain facts to a given theory in accordance with
acceptable methodological practices (e.g. in a non-ad hoc way). In this
case, the problem of understanding certain phenomena may well be
soluble only if we reject one (or more) of the prior constraints on this
problem - only, for instance, if we revise the theory or reject certain of
the facts or relax certain standards of methodological practice. Of
course, a problem which is radical with respect to a particular set of
constraints may be transformed into a partially-defined problem when
the problem-solver does discover which of these constraints must be
violated in order to obtain an adequate solution.
(e) Some problems appear to be defined by constraints which are
quite trivial, in the sense that they do not, even tentatively, specify even
necessary conditions on adequate solutions. Such improvisational problems appear to be quite common in the aesthetic domain. (See Vivas
1964: p. 92.) The only initial constraints on adequate solutions to such
problems a p p e ~ to be those inherent in the medium within which such
solutions are to be sought. (See Hausman 1975:: p. 61.) Of course, as he
interacts with his medium, the problem-solver gradually builds up a
system of constraints on his further activities: constraints implicit in the
emerging product. (See Tomas 1964: p. 108.) "Constraints on his
further choices then simply derive", according to Harrison (1978: p.
160), "from what he may come to see as consistent or inconsistent with
how he has already acted". Free improvisation in jazz performance is an
example of an aesthetic activity which involves an improvisational
problem in this sense.
Two features of this typology of problems are worth noting. First, this
typology has the form of a hierarchy. Thus, a routine problem is ipso
facto well-defined, but not vice versa; a well-defined problem is ipso
facto partially-defined, but not vice versa; etc. Second, the 'rank' of a
problem in this hierarchy is not absolute or fixed. Rather, the 'rank' of a
problem is a function of the set of constraints in terms of which it is
defined on some particular occasion. A problem which is, for instance,
partially-defined with respect to a particular set of constraints may be
transformed into a well-defined problem upon the discovery of suitable
additional constraints. (I think that it is reasonable to say, at least
informally, that the problem remains the same in such cases; what
changes is our knowledge about it, and about the methods required for
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its solution.)
Given this hierarchy of problem, we are, I think, now in a better
position to develop Briskman's suggestion that creativity is manifested
in problem-solving. I attempt to do so in the next section.
.
I have already mentioned Briskman's suggestion that the created
product "constitutes or incorporates a solution to a problem". Given
the typology of problems outlined in the previous section, we are now in
a position to give a general account of creativity along the lines implicit
in Briskman's suggestion.
As a first approximation to a fuller account, I would like to suggest
that creativity is a matter of degree, and that the degree of creativity
manifested in a particular product is inversely proportional to the
'strength' of the constraints on the problem for which the product is a
solution. This is, I think, a plausible suggestion.
Clearly, no creativity is exhibited when an individual uses an available algorithm to solve a routine problem, the defining constraints on
which are, as we have seen, of maximal strength. Of course, intelligence
is required to apply the relevant algorithm in an appropriate way to the
problem at issue. (See Harrison 1978: pp. 71-73.) But few, I think,
would dispute the claim that the product which results from applying
the relevant algorithm to a routine problem is not a created product.
Using a reliable mechanical procedure for solving a problem is, it
seems, the very antithesis of creative behavior.
Clearly, some creativity may be exhibited when an individual solves a
well-defined problem, the defining constraints on which are, as we have
seen, weaker than those which define a routine problem. Of course, the
individual who solves such a problem behaves in a merely intelligent
and non-creative fashion when he employs the available solutionrecognition procedure to test the adequacy of the various solutioncandidates which he may have constructed. This is so, of course,
because such a procedure is, in effect, a reliable mechanical procedure
for determining the adequacy of proposed solution-candidates. Thus,
we might say that a non-routine problem consists of two sub-problems the 'generation' of solution-candidates, and the testing of proposed
solution-candidates - and that, in the case of well-defined problems, the
availability of a solution-recognition procedure renders the second of
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these two sub-problems a routine problem. (See Newell et al. 1959: p.
14.) But, given the unavailability of a reliable mechanical procedure for
'generating' adequate solution-candidates, the problem-solver must
himself discover these in a way which is not determined by the
constraints which define his problem. And it is in this, I think, that the
creativity of his efforts consists.
I hope that it is clear that similar remarks could be made about the
locus and degree of creativity which must be exhibited if the problemsolver is to solve a partially-defined, radical, or improvisational
problem.
In short, then, I propose, as a first approximation, that a product is
creative (ceteris paribus) just to the extent to which the constraints
which define the problem for which it is a solution fail to determine the
process by which that product is produced. I believe that I have
indicated how this proposal accounts for and explicates common and
well-founded intuitions about the relative degrees of creativity characteristic of various created products. The strength of the constraints
which define a particular problem is one factor, then, in determining the
degree of creativity characteristic of products which are solutions for
that problem.
But a second factor is also important in determining the degree of
creativity characteristic of a particular product. Recall my suggestion,
in Section 3, that the 'rank' of a problem in the hierarchy of problems is
not fixed, but can instead be transformed by the discovery of additional
relevant constraints. Now consider two individuals confronting the
same problem, defined in terms of the same set of initial constraints.
The first individual solves this problem, and, in doing so, discovers a
hitherto unknown reliable mechanical procedure which can be brought
to bear on problems of this general kind. The second individual, on the
other hand, also solves this problem, but does so in an ad hoc way,
without discovering the reliable mechanical procedure in question. It is
clear, I think, that we would want to say that the first individual was
more creative than the second individual. For the second individual
merely solved the particular problem with which both he and the first
individual were concerned, while the first individual solved this problem and also made a contribution, in effect, to the solution of other
problems of this same general kind. I would like to suggest, then, that
the degree of creativity characteristic of a particular product also
depends on the extent to which the production of that product results in
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the discovery of constraints on solutions to the problem it solves which
were unknown before its production.
As a second approximation, then, I would like to suggest that the
degree of creativity characteristic of a particular product depends on
two factors. First, it depends on, and varies inversely with, the 'strength'
of the constraints which initially defined the problem for which it is a
solution. And second, it depends on, and varies directly with, the
degree to which the production of the product reveals the existence and
relevance of constraints on the problem for which it is a solution which
were hitherto unknown: a discovery which, of course, has the effect of
increasing the 'strength' of the constraints which define the problem in
question.
One further complication to the schema is required. Thus, I think
that it is important to distinguish kinds, as well as degrees, of creativity.
In particular, I think it is important to distinguish creativity in the
subjective, intersubjective, and objective senses, and to maintain that
the degree of creativity manifested in a product should be identified in
intersubjective terms, while the degree of creativity manifested by the
producer of that product should be identified in subjective terms.
Briefly, the degree of subjective creativity manifested by an individual
in producing a product is a function of the 'strength' of the constraints
on the problem for which it is a solution which that individual actually
took into account. The degree of intersubjective creativity manifested
in a product is a function of the 'strength' of the constraints which
would be taken into account by an ideally rational and well-informed
participant in the tradition of inquiry within which the problem for
which that product is a solution falls. And the degree of objective
creativity characteristic of a product is a function of the 'strength' of the
objective constraints on the problem for which it is a solution. 5
On my account, then, the degree of creativity characteristic of a
particular product is a function, first, of the 'strength' of the constraints
which initially and intersubjectively define the problem for which that
product is a solution, and, second, of the increment, if any, in the
'strength' of these constraints which results from the discovery, during
the process of production, of intersubjectively 'novel' constraints on
problems of this general kind.
In the next section, I will attempt to incorporate Chomsky's characteristic claims about creativity into the general account of creativity so
far developed. I will also attempt to show that the resulting account of
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creativity is indeed compatible with those basic settled beliefs about
creativity which we considered in Section 2.

.

As I have already pointed out, Chomsky's most interesting claims about
creativity are embodied in the Limits Thesis, according to which there
are biologically determined and fixed limits on the scientific theories
and aesthetically significant objects which human beings can creatively
produce or find intelligible.
Given the general account of creativity recommended here, we can
reformulate the Limits Thesis in what will, I hope, be a revealing way.
To say, in terms of this account, that there are limits on human
creativity is to say, in effect, that there are limits on the kinds of
problems which human beings can solve. And this in turn entails that
there are limits on the kinds of constraints in terms of which human
beings can define problems which are humanly soluble.
Of course, on my account of creativity, there is nothing mysterious
about the claim that creativity takes place within limits. This claim
follows directly from the suggestion that created products are solutions
to problems, and that problems are defined by constraints which set
limits within which the production of created products takes place. But
the fact, if such it be, that creativity is constrained in this way suggests
only that creativity takes place within the local limits set by the
constraints which define the particular problems for which created
products are solutions. However, the Limits Thesis appears to entail the
existence of limits on creativity which are not merely local in this way.
In this section, then, I will try to show that the general account of
creativity which I recommend is consistent both with the existence of
those global limits on creativity whose existence the Limits Thesis
entails, and with our basic settled beliefs about creativity.
It is important to notice that the claim that there are global limits on
human creativity entails that there is a biologically fixed set of constraints in terms of which human beings can define problems. This claim
does not, however, entail either that every member of this fixed set is a
defining constraint on every humanly soluble problem, or that there are
fixed 'core constraints' on every humanly soluble problem. (There are
fixed 'core constraints' on every humanly soluble problem if there is a
sub-set of the fixed set of problem-defining constraints which is
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common to every such problem.) Indeed, the Limits Thesis is clearly
compatible with the possibility that every humanly soluble problem is
defined by a distinct sub-set of the fixed set of problem-defining
constraints. This claim is only inconsistent with the claim that there are
no limits on the kinds of constraints in terms of which humanly soluble
problems can be defined. Of course, the Limits Thesis offers no
characterization of this fixed set of problem-defining constraints. It is,
as I remarked in Note 3 above, a metaphysical thesis about human
creativity.
In fact, it is reasonable to assume, as Chomsky himself does, that the
fixed set of problem-defining constraints posited by the Limits Thesis is
at least partially ordered with respect to the accessibility of its members.
(See Chomsky 1979: p. 65.) On this account, then, we would expect
that the sub-set of problem-defining constraints which limit and guide
general human problem-solving at some time t differs from the sub-set
of constraints which limit and guide problem-solving at some other
time t'.
Indeed, it is interesting to ask how human beings might gain access to
problem-defining constraints to which they had not previously had
access. I would like to suggest that this occurs as a consequence of
attempts to formulate and solve those problems which can be defined in
terms of currently available constraints. Of course, problems which are
intersubjectively radical at a given time are likely to be especially
salient in the process of discovering constraints which were unavailable
before that time. This is so, of course, because radical problems are, as
we have already seen, problems which can be formulated, but cannot be
solved, in terms of a given set of constraints. To solve such a problem, it
is necessary to violate some of the constraints by which it was initially
defined. And the problem-solver who does successfully discover which
of these initially-defining constraints must be violated might in this way
discover new, more abstract constraints which are consistent with the
solution both of the radical problem at issue and of those problems
which had previously been formulated in terms of the more specific
constraints whose inadequacy this radical problem revealed. Indeed, on
this account, it is appropriate to say that the problem-solver discovers,
rather than invents or creates, previously unknown constraints. For,
according to the Limits Thesis, all of the problem-defining constraints
in principle available to human problem-solvers are, in effect, latent in
the innate cognitive faculties which mediate human problem-solving.
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In short, the creator, on this account, merely gains access to potential
constraints on his productive activities with which he was, in a sense,
already biologically endowed.
I believe, then, that we can appropriately interpret Chomsky's Limits
Thesis as entailing the claim that there is a biologically fixed and
partially ordered set of problem-defining constraints in terms of which
every humanly soluble problem can be formulated, and that human
beings progressively gain access to the remoter elements of this ordered
set through their attempts to solve the problems which they can
formulate in terms of the constraints to which they have already gained
access. Creativity, in these terms, takes place within the global limits
determined by this fixed set of constraints, but, at the same time, may
involve the violation of those local limits in terms of which particular
problems are defined at some given stage of human intellectual
development. What remains to be shown, of course, is whether an
account of creativity which incorporates the Limits Thesis is compatible with those basic settled beliefs about creativity which I discussed
in Section 2.
It is clear, I think, that the account of globally limited creativity
which I have developed here is compatible with the basic settled belief
that the Created product is novel.
(a) On one account, the created product is held to be novel in the
sense that no antecedently available recipe or set of rules could have
sufficed to determine the production of that product. Now it may appear
that the account of globally limited creativity developed here is in fact
incompatible with this claim. For this account appears to entail the
claim that recipes or rules are always antecedently available, if they are
ever available, in the sense that they are always latent in the biologically
fixed innate problem-solving faculties which we attribute to human
beings in accordance with this account. In other words, it is a
consequence of this account of globally limited creativity that the
biologically fixed set of constraints in terms of which every humanly
soluble problem can be formulated is a feature of the innate intellectual
endowment of every normal human being and is, therefore, always at
least potentially available to limit and guide the problem-solving
behavior of human beings.
This appearance of incompatibility is, however, deceptive. For, as we
have already seen, it is independently important to recognize a distinction between the intersubjective antecedent availability and the
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objective antecedent existence of problem-defining constraints. (See
Note 5 above.) But it is clear that the account of globally limited
creativity recommended here entails only the objective antecedent
existence, and not the intersubjective antecedent availability of those
rules or recipes which do suffice to determine the production of
products. For, as we have seen, constraints which are, on this account,
always antecedently existent in the objective sense are not ipso facto
always antecedently available, in the intersubjective sense, as constraints on actual human problem-solving activities. But in this case, of
course, there is no incompatibility between the claim that created
products are novel in the sense under discussion, and the claim that
human creativity takes place within global limits of the kind at issue.
For created products are novel, as we have seen, only in the sense that
their production could not have been determined by rules or recipes
which were antecedently available in the intersubjective sense. 6
(b) On a second account, the created product is held to be novel in
the sense that some at least of its characteristics are unpredictable. Now
it may appear that the account of globally limited creativity developed
here is incompatible with this claim. For this account appears, in
particular, to entail the claim that, before the discovery of the relevant
algorithm, solutions for objectively routine problems were (intersubjectively) creative, despite the fact that knowledge of this algorithm
would have enabled us to predict the characteristics of the products
which constitute these solutions. In other words, it might seem that we
could predictthe characteristics of intersubjectively creative solutions
to objectively routine problems if we knew the content and structure of
the biologically fixed set of problem-defining constraints which are, on
this account, attributed to human beings.
But, of course, it is no part of the account of globally limited
creativity developed here that we could antecedently know the content
and structure of this fixed set of constraints. Indeed, it is a feature of this
account that human beings obtain knowledge about the content and
structure of this set only as a byproduct of their creative problemsolving activities. In other words, the characteristics of created
products are, on this account, predictable only with respect to knowledge about the fixed set of problem-defining constraints which is
obtained as a result of, and thus unavailable before, the creative
production of that product.
(c) On a third account, the created product is held to be novel in the
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sense that it is incompatible with any set of standards which could have
been inferred from previous creative practice in the same domain. Now
it may appear that the account of globally limited creativity developed
here is, in fact, incompatible with this claim. For this account appears,
in particular, to entail the claim that the individual who solves a
well-defined or partially-defined problem in fact produces a created
product as the solution to that problem. But such a product is not, of
course,.incompatible with antecedently available standards, since these
standards are, in effect, set by the limitative or eliminative constraints
which define the problem for which such a product is a solution.
The account of globally limited creativity recommended here thus
appears to diverge at this point from our basic settled beliefs about the
novelty of the created product. I do not, however, think that this is a
defect of my account of globally limited creativity. Consider the
individual who succeeds in proving a new theorem in a particular
formal system. Assume that this formal system is one in which the
problem in question is well-defined, but non-routine; or, in other words,
that a proof-checking procedure is, while a theorem-proving procedure
is not, available for this formal system. It is clear, I think, that we would
want intuitively to Say that the proof discovered by such an individual is
a created product. And, of course, we can, on the account recommended here, say just that; products which are solutions for nonroutine, but well-defined problems are to some degree creative on that
account. But we could, of course, say no such thing, were we to accept,
in its full generality, the requirement that a created product be
incompatible with antecedently available standards in the relevant
domain of inquiry. For the proof in question obviously is, and indeed
must be, compatible with the antecedently available standards which
determine the validity of proposed proofs in the formal system in
question. Since my account is, while the requirement at issue is not,
compatible with our intuitions about this kind of case, I conclude that
we must limit the applicability of this requirement. It is thus no defect of
the account of globally limited creativity recommended here that it is
incompatible, at least in some cases, with the requirement that created
products be incompatible with antecedently available standards.
It is clear, I think, that the account of globally limited creativity
developed here is compatible with the basic belief that the created
product is exemplary. Indeed, this account shows how it is possible for
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created products to be exemplary in an intersubjective, and not merely
in an objective, sense. Thus, I showed in Section 4 that the created
product is exemplary in the sense that (or to the extent to which) its
production reveals the existence of previously unknown constraints on
problems of the kind which it solves. But I did not there show how it is
possible for individuals to recognize and identify the particular ways in
which a created product is exemplary in this sense. Sometimes, of
course, the created product reveals particular previously unknown
constraints in a straightforward and explicit way, as when it has the form
of a recipe or set of rules for solving problems of a certain kind which
could previously be solved only in an ad hoc fashion. But this need not
always be the case, and, indeed, rarely is so in the aesthetic domain in
particular, where the novel constraints which a product reveals have to
be inferred from the characteristics of that product. Of course, the
inference required in such cases is easily accounted for if we assume, as
we can on the account of creativity offered here, that every normal
individual has access, in principle, to a common and biologically fixed
set of problem-defining constraints. Individuals who recognize that a
creator has gained access to previously unknown problem-defining
constraints are, on this account, able to do so because they too are
capable of gaining access to such constraints. It is for this reason, then,
that created products can be exemplary in the required intersubjective
sense.
Finally, I think it is clear that the account of globally limited
creativity developed here is compatible with the basic belief that the
created product is an appropriate and non-random response to the
circumstances of its production. Indeed, the created product is an
appropriate response to the situation in which it is produced, on this
account, in just the sense in which a solution to a problem is an
appropriate response to the situation in which that problem is posed.
Likewise, the created product is a non-random response to the situation
in which it is produced, on this account, because that situation involves
constraints on the problem for which that product is a solution constraints which guide the production of that product in a non-random
way.
In short, I believe that it is fruitful to embed Chomsky's Limits Thesis
within the general account of true human creativity which I developed
in Section 4. Within the framework defined by that account, the Limits
Thesis can be interpreted as entailing the claim that every humanly
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soluble problem can be formulated in terms of constraints drawn from a
biologically fixed and partially ordered set of constraints which are, in
principle, available to guide human beings in their problem-solving
activities. I also believe that I have shown that this integrated account
of globally limited creativity is compatible with those of our basic
settled beliefs about creativity which provide a 'factual basis' against
which to test any general account of creativity. In the next section, I will
consider some objections to this account of globally limited creativity.
.
In the previous section, I tried to show how Chomsky's characteristic
claims about true human creativity could be embedded in a general
account of creativity, according to which created products are solutions
to certain kinds of problems. I suggested, in particular, that Chomsky's
Limits Thesis could be interpreted as entailing the claim that there are
biologically fixed limits on the kinds of constraints in terms of which
humanly soluble problems can be defined. In this section, I will consider
a number of objections to this claim.
I have, in effect, already considered and rejected one fundamental
objection to the account of globally limited creativity which has been
developed here. In the previous section I rejected the suggestion that
this theory is incompatible with those basic settled beliefs about
creativity which can be taken to constitute a tentative factual basis with
which any adequate account of creativity must be compatible. I have
also elsewhere considered and rejected objections to Chomsky's account of creativity based on the phenomenon of semantic creativity in
language use which Sampson has proposed. (See D'Agostino forthcoming.) Nevertheless there are other plausible objections to this
account, though I believe that they too can be met.
(a) It might be suggested that an account of creativity which
incorporates the Limits Thesis entails an inherently implausible preformationist account of human creativity, according to which 'plans' for
all of the products which human beings will ever create are somehow
preformed in the genetic endowment of human beings. (See Sampson
1980: p. 2.)
Such an account as the one developed here does of course entail the
claim that every created product is a solution to a problem which could
be defined in terms of constraints drawn from a biologically fixed and
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innate set of constraints. There may be a sense, then, in which it is
appropriate to say that a theory of globally limited creativity entails the
claim that the constraints in terms of which every humanly soluble
problem can be defined are preformed in the innate mental endowment
of human beings. But it does not follow from this claim that the 'plans'
for products which are solutions for problems definable in terms of such
preformed constraints are themselves preformed in any interesting
sense. 'Plans' for products are specified by combinations of elements of
the preformed set of constraints, and there is no reason to believe that
these combinations are preformed in the innate mental endowment of
human beings. There is, then, no merit to the suggestion that an
account of creativity which incorporates the Limits Thesis entails a
preformationist view of human creativity.
(b) It might be suggested that a theory of globally limited creativity
entails an inherently implausible historicist account of human creativity,
according to which the production of created products is merely a
manifestation of the historically inevitable unfolding of human consciousness, in which human will and intention play no causally
efficacious role. This suggestion is, of course, closely related to the
previous objection, since an historicist account of human creativity is
simply a kind of preformationist account. But, in this case, of course,
this second objection may have no more merit than the first.
Of course, Chomsky has suggested (1980: pp. 11/33) that language
acquisition is a process in which human will plays no causally efficacious
role. And, as I have already pointed out, there are close affinities
between Chomsky's account of true human creativity and his account
of language use and acquisition. But, in this case, it might be very
natural to suppose that an account of creativity which incorporates the
Limits Thesis does have historicist (and, therefore, preformationist)
implications.
But this supposition cannot in fact be sustained. Whatever the merits
of Chomsky's 'historicist' account of language acquisition, there is no
reason to suppose, and Chomsky himself does not suppose, that the
analogy between language acquisition and creative problem-solving is
perfect. (See Chomsky 1976: p. 144.) The analogy breaks down, in
particular, for the following reason. It may be reasonable to assume that
human beings are evolutionarily pre-adapted to the problem of language acquisition. And in this case, of course, we might expect
language acquisition to proceed in the automatic, reflexive and un-
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willed way which is characteristic of those problem-solving activities
for which organisms have been pre-adapted. (Imprinting is a good
example of reflexive problem-solving in situations to which organisms
have been pre-adapted.) But there is, of course, no reason to suppose,
and an account of globally limited creativity does not entail, that human
beings are pre-adapted in this way to most of the problems which they
can formulate and solve. Indeed, we can adapt Koestler's distinction
(1964: pp. 608-609) between problem-solving in 'natural' and in
'artificial' environments to make this point. Most of the problems which
human beings can pose and solve in a creative way arise in situations
which are biologically 'artificial', in the sense that situations of this kind
were not causally implicated in the selection of tfiose characteristics
which are biologically innate for the species. And, as Koestler points
out, it is only in the case of problems which arise in biologically 'natural'
environments that we can expect the pre-adaptation which enables
problem-solving to proceed in a reflexive and unwilled way. Of course,
our account of globally limited creativity does entail that human beings
are biologically pre-equipped with intellectual resources which can be
brought to bear on those problems which they can formulate and solve.
But the fact that human beings may be pre-equipped in this way is not
equivalent to their being pre-adapted in the way at issue. Human beings
may be pre-equipped to pilot supersonic airplanes, but we are hardly
likely to want to say that they are biologically pre-adapted to this task.
The fact that human beings are pre-equipped to solve certain kinds of
problems does not, then, imply that they are pre-adapted to these
problems, and thus capable of solving them in a merely reflexive and
unwilled way. There is, then, no merit to the suggestion that an account
of creativity which incorporates the Limits Thesis entails an historicist
view of human creativity.
Notice, furthermore, that the claim that human beings are biologically pre-equipped to solve certain kinds of problems which arise in
biologically 'artificial' environments does not entail either of two
implausible claims about human creativity. First, it does not entail that
problems arising in artificial environments which human beings are
pre-equipped to solve are routine problems. The constraints on problems (arising in either 'natural' or 'artificial' environments) with which
human beings are innately endowed do not always suffice to determine
the processes by which these problems are solved. These constraints are
often of less than determinative 'strength' in our technical sense. (See
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Notes 4 and 6 above.) Second, this claim does not entail that the
constraints on problems arising in 'artificial' environments which
human beings are pre-equipped to solve have any clear relation to
constraints on those humanly soluble problems which arise in biologically 'natural' environments. Human beings may be pre-equipped to
solve bridge and chess problems, for instance, but this fact, if such it be,
does not entail the claim that human beings are innately endowed with
the constraints which enable them to solve these problems because
creatures so endowed have an evolutionary advantage with respect to
creatures not so endowed. (I discuss this point in more detail at (c)
below.)
(c) It might be suggested that our ~account of globally limited
creativity is incompatible with an evolutionary account of human
intellectual capacities. Thus, it is a consequence of an account of
creativity which incorporates the Limits Thesis that human beings are
biologically pre-equipped for solving problems which arise in biologically 'artificial' environments. But natural selection can, by definition,
operate only in those environments which are 'natural' for a given
organic species. It appears, then, that there can~be no evolutionary
explanation of the alleged fact that human beings are biologically
pre-equipped to solve certain kinds of problems which arise in biologically 'artificial' environments.
This appearance is, however, deceptive. For an evolutionary account
of biologically innate characteristics does not entail that each such
characteristic is itself the direct product of natural selective processes.
Some of the biologically innate characteristics of organisms are clearly
indirect by-products of evolutionary processes which resulted in the
direct selection of other characteristics with which they were, in effect,
'linked'. Thus, an innate human capacity for pr0blem-solving in biologically 'artificial' environments may be an indirect evolutionary consequence of evolutionary processes which resulted in the selection of
some other characteristic. Indeed, this appears to be Chomsky's own
view of the matter. (See Chomsky 1980: p. 100.) There is, then, no
merit to the suggestion that an account of globally limited creativity is
incompatible with an evolutionary account of human intelligence.
I believe, in short, that the account of globally limited creativity
developed here is immune to those apparently plausible objections
which I have just considered. In the next section, I will consider some
arguments in support of such an account of creativity.

108

FRED

D'AGOSTINO

.
In this section, I will outline and evaluate a number of arguments in
support of Chomsky's characteristic account of true human creativity.
Before examining these arguments, it is important to note that none of
them is intended to provide logically conclusive grounds for Chomsky's
characteristic claims about globally limited creativity. Rather, each
appears to have the form of a formally invalid 'inference to the best
explanation'. I will thus not be concerned to point out what is, in any
event, obvious - namely, that each of these arguments is formally
invalid.
(a) Chomsky has claimed (1976: p. 133) that, without global constraints on human problem-solving, "we have arbitrary and random
behavior, not creative acts". (See Chomsky 1971: p. 50.) From this
claim, we can in fact infer an argument in support of the account of
globally limited creativity developed here. This first argument might be
taken to have roughly the following form: creative behavior is not
merely random behavior; creative behavior, if globally constrained,
would not be merely random behavior; therefore, creative behavior is
globally constrained.
Two remarks about this argument are in order here. First, in insisting
that creative behavior is not merely random behavior, Chomsky is, of
course, merely endorsing a view which, as I showed in Section 2, is
widely, and, I think, rightly accepted. Second, it is, at least, not obvious
that this argumentdoes satisfy the requirements on an 'inference to the
best explanation'. We certainly appear to be able to warrant the claim
that creative behavior is not merely random behavior on grounds which
are logically weaker and less contentious than those which figure in
Chomsky's argument. This is so, in particular, because the existence of
merely local constraints on human problem-solving would appear to
suffice to insure that creative behavior is not merely random behavior;
and because the possibility that there are local constraints on human
problem-solving is consistent with the possibility that there may be no
global constraints of the kind posited by our Chomskian account of
globally limited creativity. Thus, although it is true that globally
constrained behavior is non-random behavior, this fact does not seem
to warrant even an ampliative inference to Chomsky's characteristic
claim that creativity presupposes a system of global constraints on
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human problem-solving.
(b) Chomsky has claimed (1979: p. 69) that "it is conceivable that the
persistent failure" to explain human behavior "is to be explained on the
grounds that the true theory is beyond our cognitive reach". (Cf.
Chomsky 1980: pp. 6-7.) From this claim, we can in fact infer a second
argument in support of the account of globally limited creativity which,
following Chomsky, has been developed here. Such an argument
would, then, apparently have something like the following form: human
beings have persistently failed to solve problems of a certain kind; if
human problem-solving were globally constrained, then human beings
would persistently fail to solve problems of certain kinds; therefore,
human problem-solving is globally constrained.
Some remarks about this argument are in order here. Thus, it is clear
that the claim that human problem-solving is globally constrained does
not by itself entail the claim that there are problems which, because
they are humanly insoluble, human beings have persistently failed to
solve. To derive this latter claim, we need, in addition, to assume that
human beings have actually posed some of the problems which would
be insoluble were there global constraints on their problem-solving
activities. And, to determine the truth of this assumption, we need, of
course, to know independently which of the problems which human
beings have posed or could pose are indeed humanly insoluble in the
relevant sense. And, in the context of the present argument, we
certainly cannot assume that the humanly insoluble problems are those
which human beings have persistently failed to solve. For this assumption would beg just the question here at issue - namely, are there
humanly insoluble problems, as an account of globally limited creativity
suggests? Furthermore, this account itself provides no a priori
specification of the kinds of problems which are humanly insoluble,
since it is, as I have already pointed out, a metaphysical thesis,
according to which there are some, unspecified problems which are
humanly insoluble. In other words, since we do not have independent
reasons for supposing that problems which human beings have persistently failed to solve are problems which are humanly insoluble, we
have no real evidence that there are humanly insoluble problems, and,
therefore, no compelling reason to posit global limits on human
problem-solving in order to explain the persistent failure of human
beings to solve problems of various kinds. It would seem, then, that this
second argument cannot be used to warrant even an ampliative
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inference to Chomsky's characteristic thesis that human problemsolving is globally limited.
(c) Chomsky has claimed (1976: p. 24) that the constraints on
scientific inquiry, for instance, "must be special and restrictive, or it
would be impossible for scientists to converge in their judgments on
particular explanatory theories". From this claim, it appears that we can
infer a third argument for the account of globally limited creativity
which we have here derived from Chomsky's remarks on this subject.
Such an argument might have roughly the following form: problemsolvers working in a particular domain do converge in their judgments
about the merits of particular problem-solutions; if human problemsolving were globally constrained, then such convergence in judgments
would occur; therefore, human problem-solving is globally constrained.
Some remarks about this argument are in order here. Thus, it might
seem that this argument is subject to the same kind of objection which
undermined the first argument we considered. That is, it might be
suggested we can warrant the claim that problem-solvers converge in
their judgments on logically weaker and less contentious grounds than
those which are necessary to warrant the ampliative inference outlined
above. In particular, it might be suggested that we can warrant this
inference merely by supposing that there are local constraints on
problem-solving in particular domains, and by pointing out that problem-solvers working in these domains will converge in their judgments
about the merits of particular problem-solutions insofar as they know
about and share a commitment to those local constraints.
But this argument cannot, I think, be undermined in this way. This is
so, in particular, because the existence of merely local constraints on
problem,solving in a particular domain would not suffice to explain the
fact that problem-solvers working in that domain converge in their
judgments about the particular ways in which some created products
are exemplary. As I have already pointed out, a created product is
exemplary only if (or only to the extent 1~o which) it 'reveals' the
existence and relevance of constraints on problems of the kind for
which it was a solution which were unknown before its production. To
explain convergent judgments about the exemplariness of a created
product it will, therefore, not suffice to suppose that problem-solvers
derive these judgments from their shared knowledge about those
merely local constraints which antecedently defined the problem for
which that product was a solution. For the constraints whose existence
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and relevance are revealed in an exemplary product are, by definition,
not among those in terms of which the problem for which that product
is a solution was antecedently defined. However, we can explain
convergent judgments about the exemplariness of a created product if
we suppose that every human problem-solver has access, in principle,
to a common and partially-ordered set of biologically fixed constraints
on human problem-solving. Judgments about exemplariness can converge, on this assumption, because problem-solvers share a capacity to
gain access to elements in this set of constraints to which they had not
previously had access. If problem-solvers do converge in their judgments about exemplariness, then we may have good grounds for
supposing that human problem-solving is globally and not merely
locally constrained.
(d) An account of human creativity which incorporates the Limits
Thesis appears to be warranted on general biological grounds. Thus,
the Limits Thesis is entailed by a Generalized Limits Thesis, according
to which, for every organic species, there are biologically fixed limits on
the kinds of constraints in terms of which problems soluble by members
of that species can be defined. But it would, I think, be plausible to
claim that many, if not all of the variants of this general claim could in
fact be verified. For instance, it seems easy to verify the claim that there
are limits on canine creativity. No dog appears to be capable of solving
the three-body problem for classical physics, or of proving the G6del
Theorem. And in this case, it must, I think, also be plausible to suppose
that the Limits Thesis is itself true, though, of course, unverifiable. For
it would surely be very odd indeed if human beings were the only
organisms whose problem-solving capacities were not limited in some
way.
Of course, it might be suggested that human beings are sufficiently
different from other organic species for continuity considerations of this
kind not to apply in this case. In particular, it might be suggested that
the human capacity for and use of propositional languages differentiates human beings from other organisms, and provides a basis for their
unlimited creative powers. But this suggestion cannot, I think, be
sustained. Even if it is true that only human beings do have a capacity
for propositional languages, and even though it also seems obvious that
such a capacity would be associated with quantum differences in
problem-solving capacities, it does not follow from these claims that
human problem-solving capacities are unlimited. A capacity to use a
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propositional language does not insure a capacity for unlimited problem-solving, as we can easily see by considering any propositional
language which is based on a very simple vocabulary - in such a
language, many problems cannot even be formulated, let alone solved.
Of course, it might be suggested that human languages have vocabularies which, while limited at any given time in their expressive
possibilities, can be enriched in ways which seem to have no natural
limits. (See Sampson 1979: p. 127.) But, as I have argued elsewhere
(forthcoming: sec. 3), it does not seem plausible to suppose that
languages with infinitely enrichable vocabularies could be used as
effective means of human communication. And, in this case, we have no
reason to suppose that human languages do have infinitely enrichable
vocabularies of the kind required - they are, after all, reasonably
effective means of communication.
I thus think that it is reasonable to suppose that continuity considerations do warrant acceptance of an account of creativity which
incorporates Chomsky's Limits Thesis.
In summary, then, I believe that there are at least two good
arguments in support of a characteristically Chomskian account of
human creativity. I suggest, then, that it is reasonable to suppose, as
Chomsky claims, that human problem-solving capacities are limited by
biologically fixed and innate cognitive capacities. In the next section, by
way of conclusion, I will attempt to show that Chomsky's characteristic
account of human creativity is a central organizing component in his
total system of ideas.
.
Although Chomsky's characteristic account of human creativity has
only recently begun to receive serious critical attention, it is, I think,
correct to say that it is necessary to understand this account in order
fully to understand those of Chomsky's views which have long been
objects of philosophical interest. For Chomsky's speculations about
creativity are, in fact, intimately related to his characteristic claims
about behavior, learning, human nature, and the ideal political system.
First, Chomsky has frequently suggested that facts about linguistic
productivity make it necessary to suppose that the language user's
competence to use his language is based on a mastery of a grammar of
that language. (See Chomsky 1967: p. 4.) From this supposition
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Chomsky has in fact derived his characteristic claim that the language
user 'knows' the grammar of his language. (See Chomsky 1965: p. 8.)
Although I have elsewhere (1977: passim) argued that such a mentalistic account of linguistic competence cannot be sustained, it is clear,
on general methodological grounds, that it makes sense to explain a
particular language user's linguistic productivity in terms of his mastery
of a particular grammar only if that grammar does in fact guide those
psychological processes which provide the basis for linguistically
productive behavior. (See Hutchinson 1974: p. 45.) Thus, Chomsky's
characteristically realistic claim (1976: p. 160) that linguistics "is a
subfield of psychology" can directly and validly be derived from his
concern to explain the productivity of language use. (See Chomsky &
Katz 1974: pp. 359-360.)
Second, Chomsky has suggested that facts about the Cartesian
creativity of ordinary language use refute any straightforwardly
behavioristic account of human behavior. (See Chomsky 1964a: p.
563.) Thus, Chomsky's concern with the Cartesian creativity of
ordinary language use is, it seems, the source of his characteristically
anti-behavioristic views about the explanation of human behavior.
Third, I have elsewhere argued (1979: sec. 3) that Chomsky's
account of human linguistic phenomena is a typically individualistic
account, in the sense that it is consistent with the methodological
principle that facts about social phenomena are to be explained in terms
of facts about individual human beings. Chomsky's claim (1972: p. 95)
that a language "has no existence apart from its mental representation"
by its users clearly manifests his commitment to this principle. But
Chomsky's individualistic account of linguistic phenomena is, of
course, dictated by his psychologically realistic account of linguistic
competence, and is thus itself indirectly derived from his concern with
those 'creative' aspects of language which his realistic account of
competence was invoked to explain.
Fourth, Chomsky has suggested that any adequate explanation of
human language acquisition must be based on the supposition that there
are limits on the kinds of grammars which human beings can master in
the usual way. (See Chomsky 1972: p. 88.) And Chomsky has, in fact,
characteristically interpreted this claim as one which supports a
rationalist account of human learning. But in this case, it seems that
Chomsky's speculations about the ways in which human beings acquire
the ability to behave creatively may be the source of his characteristic-
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ally rationalist account of language acquisition and of human learning
more generally.
Finally, as I have elsewhere pointed out (forthcoming: sec. 5), Chomsky's characteristic claims about human creativity play an important
role in his speculations about the ideal political system. Thus, Chomsky
appears to take true human creativity as a characteristic which it is
intrinsically desirable to realize, and then argues that this intrinsically
desirable characteristic cannot be realized effectively in societies which
are characterized by capitalist or state socialist modes of production.
Chomsky says (1973: pp. 186/158) that "the fundamental human
n e e d . . , for spontaneous initiative [and] creative work" is one which
cannot be realized "under the conditions of autocratic control of
production". Chomsky's views about human creativity thus also appear
to cohere well with his characteristically anti-authoritarian political
views.
In short, it is clear, I think, that each of Chomsky's characteristic
theses about aspects of human nature is in fact dependent on or
compatible with his claims about human creativity. If we recognize this,
we can obtain a unified picture of Chomsky's many and otherwise
apparently diverse claims about human action, cognition and social
relations.
NOTES
* I wish to thank Geoffrey Sampson for helpful correspondence and discussion about the
issues I have addressed here. I would, indeed, not so clearly have seen the significance of
Chomsky's views on creativity were it not for Sampson's book Liberty and Language. I
also wish to thank Professors J. J. C. Smart and Noam Chomsky for extensive, searching
and helpful comments on a previous version of this paper.
1 As Chomsky himself has pointed out (1966a: pp. 3ff.), Descartes and others working in
his tradition drew attention to the significance of just those aspects of language use which,
according to Chomsky, manifest the 'creativity' of ordinary language use. It is thus
appropriate to use the phrase 'Cartesian creativity' to refer to these aspects of language
use.

2 Of course, the supposition that the language user has mastered such a grammar does
not, on Chomsky's account, suffice to explain the user's Cartesian creativity, since this
supposition does not show how the language user produces utterances which are
appropriate to, but not determined by, his situation.
3 It is interesting to note that the Limits Thesis is too schematic to be subject to direct
empirical falsification and is, therefore, metaphysical in the (non-pejorative) Popperian
sense. According to the Limits Thesis, there are systems of beliefs and objects of aesthetic
value which:human beings must fail to find intelligible, or which they must be unable to
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construct. But the Limits Thesis does not specify which systems of beliefs or objects of
value are inaccessible to human intelligence in this way. The Limits Thesis is therefore
consistent with every claim that some particular system of beliefs or object of value is
accessible to human intelligence; no such claim can refute the Limits Thesis. I will try to
show in Sections 6 and 7, however, that the Limits Thesis, like most metaphysical claims,
can indirectly be criticized and evaluated.
4 To avoid confusion, it is important, I think, to distinguish here between rules which do
determine, and those which merely guide or limit, productive activities. The tactical rules
with which a chess-playing computer is programmed may determine its responses at any
given point in the game; they may determine just which of the moves that are possible at
that point is actually made. But the rules of chess - as opposed to tactical rules for playing
chess - are not behavior-determining in this way. Of course, the rules of chess limit and
thus guide the behavior of the chess-player, by implicitly defining, at any given point in
the game, a range of possible moves. But conformity merely to the rules of chess does not
suffice to determine which of these possible moves is actually made. Given this
distinction, I want to suggest, then, that we interpret the account of the novelty of the
created product here at issue as requiting that the production of that product not be
determined, in this sense, by antecedently available rules. On this view, then, it is thus
consistent with this account of the novelty of the created product that the production of
that product be guided or limited by antecedently available rules. And who would want to
insist that this is not a genuine possibility? Is the poet who works within the framework of
certain metrical conventions ipso facto uncreative?
5 The contrast between creativity in the subjective and intersubjective senses emerges
clearly, I think, if we consider the possibility that an individual might act creatively, in
some sense, in solving a problem for which an algorithm has been discovered. For such an
individual might not know even of the existence of the algorithm in question. And for an
individual in this position, the constraints which he takes into account in formulating and
trying to solve such a problem are of less than maximal 'strength'. He needs, in some
sense, to be just as creative as were those individuals who solved problems of this kind
before anyone had discovered the algorithm in question. I would like to suggest, then~
that the degree of subjective creativity exhibited by an individual in solving a problem
depends on the 'strength' of those constraints which he actually takes into account in
formulating that problem. Of course, we would not want to say that an ignorant individual
of the kind described makes a contribution to the tradition of inquiry within which his
problem falls. For this reason, then, I suggest that the degree of intersubjective creativity
characteristic of a product depends on the 'strength' of the constraints on the problem for
which it is a solution which would be taken into account by an ideally rational and
well-informed participant in the tradition of inquiry within which that problem falls. It is
important, I think, to define the degree of creativity which is characteristic of a product in
the intersubjective terms suggested, and not in terms of constraints which could be said
'objectively' to define the problem for which that product is a solution. Consider the
individual who provides an ad hoc solution for a problem of a kind for the solution of
which an algorithm is later discovered. Surely, we would want to say that such an
individual solved the particular problem at issue in a creative way, despite the fact that the
constraints which 'objectively' define this problem are of maximal strength, and the
solution proposed is therefore 'objectively' uncreative. The degree of creativity charac-
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teristic of a created product is thus best determined as a function of the constraints which
intersubjectively define the problem for which that product is a solution.
6 Notice, furthermore, that the Limits Thesis does not entail the claim that all humanly
soluble problems are objectively routine. The Limits Thesis does entail the claim that all
humanly soluble problems are definable in terms of constraints drawn from a biologically
fixed set of constraints. But the sub-set of this set in terms of which a given humanly
soluble problem can be objectively defined need not be determinative in strength. This
point only strengthens my claim that Chomsky's account of creativity is consistent with
the claim that created products are novel in the sense at issue. If the constraints which
define a problem (even objectively) are not determinative in strength, then it is trivially
true that no antecedently available set of rules could have sufficed to determine the
production of a product which solves that problem.
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