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The ‘Generative’ program for linguistic theory is now about 50 years old.
During its short history, the aims and methods of the program have changed, as
is to be expected of any scientific approach to natural phenomena. This essay
outlines three periods within the Generative enterprise.  The phases can be
(roughly) identified in terms of the different goals that generativists set for
themselves; each bringing with it different standards of success and suggesting
(somewhat) different research agendas. All three goals are still with us and
animate related yet different kinds of linguistic investigation. Thus, getting some
clarity on these historical periods might also serve to clarify current practice.

The three phases, or periods that we wish to consider can be called (i) the
Combinatoric, (ii) the Cognitive, and (iii) the Minimalist .  Each offers conceptual
parallelisms with (and looks to inspiration from) better-developed sciences.
Thus, the Combinatoric phase ‘connects’ at some level with engineering, the
Cognitive phase with biology, and the Minimalist with physics. 

Each period is also associated with a central text (or two) by Noam
Chomsky, which serve to give the research within each period its distinctive
technical look and theoretical flavor.  The core text of the Combinatoric period is
Syntactic Structures (Chomsky 1957).  The Cognitive era has an earlier and a later
part.  The central text of the former is Aspects of a Theory of Syntax (Chomsky
1965), and that of the latter is Lectures on Government and Binding (Chomsky 1981).
The last phase reflects the spirit of The Minimalist Program (Chomsky 1995).
Though these books have many overlapping themes, each also has a peculiar
research emphasis and each broadly identifies different criteria of success1. As
such, they will serve as guideposts in the discussion that follows. 

The paper is structured as follows. In section 1, we discuss the
Combinatoric stage. In section 2, we first highlight the conceptual shift that the
Generative program underwent, and how the Cognitive stage was defined
(section 2.1). We then outline the logic of the central Poverty-of-Stimulus
argument  (section 2.2.), and finally show how a successful research agenda
eventually emerged (section 2.3). Section 3 focuses on the Minimalist Program,
the most recent stage of the generative enterprise. Here we attempt to clarify the
various questions and methods currently being explored in linguistic theory.

1 As a matter of fact,  the three phases we focus on are arguably present  (albeit in
embryonic form) in Chomsky’s magnum  opus The Logical Structure of Linguistic
Theory (LSLT, Chomsky 1955/1975),  on which Syntactic Structures was based.  As
Chomsky himself notes, “[LSLT] ha[s] just about  everything that [he] has done since,  at
least in a rough form.” (Chomsky 1988: 129) Lightfoot (2003) notes how easy the
transition from the Combinatoric stage to the Cognitive stage was,  despite the absence
of explicit discussion of ‘cognitive’ themes in Syntactic Structures. Likewise,  Freidin
and Vergnaud (2001) highlight  the presence of economy and simplicity considerations,
now central to the Minimalist Program, in Chomsky’s earliest writings (Chomsky 1951,
1955).
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1. The Combinatoric Stage

In the beginning there was Syntactic Structures. This slim volume, no more than
100-pages long, initiated the Generative turn in the study of language.  The book
focuses on developing an explicit (hence the term generative) formalism
adequate for representing linguistic phenomena.  Chomsky expressed the broad
aim of linguistics as follows:

The fundamental aim of linguistic analysis of a language L is to separate
the grammatical sequences which are the sentences of L from the
ungrammatical sequences which are not sentences of L.  The grammar of
L will thus be a device that generates all of the grammatical sequences of L
and none of the ungrammatical ones (p. 13).

This passage gives the flavor of the enterprise.  The primary aim is
computational or combinatoric. 2 The problem is framed by two observations.
First the set of well-formed sentences of a natural language is infinite.  Second,
natural language sentences naturally partition into two sets: the well-formed and
the ill-formed. Given this partition into two infinite sets the grammarian’s goal is
characterize them by finding a set of rules (a grammar) that will generate all the
well-formed sentences and not generate any ill-formed ones.  If successful, such
grammars would constitute comprehensive theories of language comparable to
the kinds of theories that chemists and biologists construct in their respective
areas (this sentiment is especially made explicit in Lees’ 1957 review of Syntactic
Structures).  

Syntactic Structures contains two important arguments that reflect this
broad research agenda.  They are developed in the context of considering the
virtues and vices of alternative formalizations of natural language grammars.
Let’s consider some of these.  

First, Chomsky argues against the adequacy of finite state grammars as
adequate models for natural language.   Chapter 3 is dedicated to this end.
Chomsky notes that finite state, so-called Markovian processes are formally
incapable of modeling “languages” that display certain non-local dependencies
between expressions in a string, e.g., languages that have n occurrences of a
followed by n occurrences of b.  These are ubiquitous in natural language.  As
Chomsky notes (p. 22): [The numbering in this quote has been altered.]

Let S1, S2, S3,…, be declarative sentences in English.  Then we can have
such sentences as :
(A) (1) (i) If S1, then S2

       (ii) Either S3, or S4

      (iii) The man who said S5, is arriving today

2 The following, we believe, is less a description of what Chomsky intended than how he
was understood.  Chomsky himself was never particularly moved by the combinatoric
perspective.  However, we believe that many others in the field took him to be advocating
what we outline here. 
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In (1i) we cannot have “or” in place of “then”; in (1ii) we cannot have
“then” in place of “or”; in (1iii) we cannot have “are” instead of “is”.  In
each of these cases there is a dependency between words on opposite
sides of the comma…But between the interdependent words, in each case
we can insert a declarative sentence …and this declarative sentence may
in fact be one of (1i-iii).  Thus, is in (1i) we take S1 as (1ii) and S3 as (1iii),
we will have the sentence:
(B) If, either (1iii) or S4, then S5

and S5 in (1iii) may again be one of the sentences in (1).  It is clear, then,
that in English we can find a sequence a+S1+b where there is a dependency
between a and b and we can select as s1 another sentence containing c
+S2+d where there is a dependency between c and d, then select as S2
another sequence of this form etc.  A set of sentences that is constructed in
this way…will have all of the…properties… which exclude them from the
set of finite state languages.

Chomsky concludes that the presence of (for all practical purposes, an infinite
number of) sentences like this in English (and any other natural language one
might investigate) precludes any theory of linguistic structure based exclusively
on finite state processes.  In short, precisely because such grammars cannot
generate all the grammatical sequences of English, they are inadequate formal
models of grammar.

The next kind of grammar Chomsky considers is a Phrase Structure
Grammar.  These do not fail in the same way as finite state grammars. However,
Chomsky argues that such grammars also fail to be fully  adequate because the
grammars constructed exclusively in Phrase Structure terms will be “extremely
complex, ad hoc, and ‘unrevealing’ “ (p.34).  To put this another way, grammars
restricted to Phrase Structure formats will be incapable of expressing obvious,
significant generalizations displayed by natural languages.  Observe, the claim
here is not that these grammars cannot draw the line between the grammatical
and ungrammatical sentences.  Rather, that they cannot do so in a way that
cleaves to the generalizations that the language reveals, i.e. do so clumsily,
without, as it were, cutting the language neatly at the joints.  

Chomsky illustrates this kind of failure in several examples, the most
famous being his discussion of the English auxiliary system in chapter 7.  Lasnik
(2000) offers a detailed explication of this argument. We will limit ourselves to
offering a taste for Chomsky’s reasoning by considering his discussion of the
relation between active and passive sentences (p.42-44). Sentences like (1) and (2)
are related as active to passive.
(1) John ate a bagel
(2) A bagel was eaten by John

Active/Passive pairs like (1)-(2) have several interesting properties. First,
the restrictions imposed by ate in (1) on the subject and the object is identical to
that imposed by was eaten by in (2) on its object and subject.  Thus, in general if (3)
is fine, then the passive (4) is fine. But if it isn’t, then neither is (4).  This is
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illustrated in (5) and (6).
(3) NP1 V NP2

(4) NP2 be V+en by NP1

(5) a. John drinks wine
b. Wine is drunk by John
c. Sincerity frightens John
d. John is frightened by sincerity

(6) a. *Wine drinks John
b. John is drunk by wine
c. *John frightens sincerity
d. *Sincerity is frightened by John

The generalization that appears to be lurking here is that the restrictions that a
transitive active verb places on its arguments (its subject and object) are identical
to those that a passive version of that verb places on its arguments (the NP in the
by-phrase and the subject). Coding these facts in a Phrase Structure grammar
requires a lot of redundancy as any restriction the grammar encodes on a
transitive predicate must be re-encoded for the passive be+en forms of these
predicates.  As such, Phrase Structure grammars cannot reveal the generalization
expressed in (5) and (6) and this, Chomsky maintains, argues against exclusively
relying on such grammars as the formal machinery behind natural languages.

Active-passive sentence pairs are related in other ways. Chomsky notes
that there are “heavy restrictions “ on the selection of be+en in a phrase structure
operation.   For example, be+en “can be selected only if the following verb is
transitive (e.g., was+eaten is permitted but  not was+occurred ).”  Nor can it be
selected if the verb is followed by a noun phrase, e.g. *lunch was eaten John.  Nor
can we get active sentences like John is eating by lunch.  All of these restrictions
would have to be built into the Phrase Structure rules, adding to the ad hoc-ness
and inelegance of the system. Chomsky therefore concludes that natural
language goes beyond Phrase Structure grammars and contains rules that
transform structures.  For example, he proposes that actives and passives are
related by a passive transformation like (7).
(7) If S1 is a grammatical sentence of the form

NP1-Aux-V-NP 2

Then the corresponding string of the form
NP2-Aux+be+en-V-by-NP 1

Is also a grammatical sentence
Exploiting rules like (7) dispenses with the “inelegant duplication” required in a
Phrase Structure system and allows for all the special restrictions on be+en noted
above.  In short, grammars with transformational rules can elegantly generate
these sentences, the elegance of the transformational process stemming from
directly relating actives and passives transformationally.

Much of the work done in this first phase of generative grammar
investigated various combinations of Phrase Structure rules and transformational
operations whose aim was to (i) generate all and only the grammatical sentences
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of a given language L (e.g. English) and (ii) reflected the felt relations between
sentence types that native speakers intuited.  Proposals were evaluated in terms
of these criteria.  So, a common criticism of a given proposal could be that a
certain proposed transformation failed to generate a grammatical sentence of
English or generated an ungrammatical sentence or failed to “capture a
generalization” between sentences that native speakers recognized.  

At the time, such standards of evaluation were familiar from other
domains of inquiry.  For example, at about this time, logicians and philosophers
were occupied with axiomatizing various forms of inference.  The goal was to
find a set of axioms from which it was possible to derive all and only the valid
inferences.  A secondary aim was to derive all inferences intuited to be of the
same kind in the same way.  The generative program was quite clearly parallel to
this.  Two tacit empirical assumptions lay behind these projects.3  First, that it is
possible to bifurcate the set of sentences into the grammatical and
ungrammatical (or the class of inferences into the valid and invalid) and second
that it was possible to see what sentences were directly related to which others.
In other words, it was assumed that native speakers could directly intuit a
sentence’s grammaticality as well as certain general relations of a grammatical
nature between sentences.  In this period, then, it was tacitly assumed that
speakers had direct insight into the grammatical structure of their language and
so could evaluate candidate rule systems in terms of whether they adequately
respected these speaker intuitions.   The empirical adequacy of a grammar
reflected the extent to which it met these conditions.  As we see in the next
section, this soon changed as the focus shifted from finding the right axioms (as it
were) to solving what came to be known as Plato’s problem.  

2. The Cognitive era

The Cognitive period has two parts: An early part (section 2.1), during which the
Generative program indeed became ‘biolinguistics’, and a latter part (section 2.3),
where the biolinguistic research agenda experienced broad empirical and
theoretical successes. A discussion of the Poverty-of-Stimulus argument (section
2.2) acts as a bridge between the two subsections.

2.1. Methodological Preliminaries

The first chapter of Aspects of a Theory of Syntax (hereafter, Aspects) firmly places
the study of language in a cognitive, and ultimately biological, setting, and
arguably remains to this day the clearest statement of the Generative enterprise
as a whole.4 Here Chomsky argues that the central problem of linguistics is to

3 Although, see Chomsky (1955: chapter V) for the seeds of the rejection of this
assumption.
4 The Biolinguistic program was clearly influenced by Eric Lenneberg, c.f. Lenneberg
1967. 
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account for how children are able to acquire their native languages.  He describes
two standards for evaluating grammatical proposals known as levels of
adequacy.

A grammar is descriptively adequate “to the extent that it correctly describes
the intrinsic competence of the idealized native speaker.”(p. 24).  The following
quote clarifies this statement: The “distinctions that [the grammar] makes
between well-formed and deviant, and so on,…correspond[s] to the linguistic
intuition of the native speaker…in a substantial and significant class of crucial
cases.” A theory of grammar is descriptively adequate “if it makes a descriptively
adequate grammar available for each natural language.”  

Several points are worth emphasizing here. First, descriptive adequacy
applies both to particular grammars and theories of grammar.  In the former
case, the grammar correctly describes what a speaker knows in knowing a
particular language.  Note that grammars here are evaluated not in terms of
generating all and only the grammatical sentences, but in more abstract terms:
whether they correctly describe a certain cognitive state; a native speaker’s
knowledge of his native language.  Second, not only are grammars evaluated for
each language, but the focus of research is set more abstractly still in that we
want our descriptively adequate grammars to follow from descriptively
adequate theories of grammar. We can call a grammar explanatorily adequate if it
meets this second condition. 

Chomsky notes that the notions of adequacy become clearer if we consider
them against the “abstract problem” of constructing an “acquisition model” 5 for
language” (p. 25).  The problem facing the child looks as follows.  

… [A] child who has learned a language has developed an internal
representation of a system of rules…He has done this on the basis of
observations of what we may call primary linguistic data.  On the basis of
such data, the child constructs a grammar-that is, a theory of the language
of which the well-formed sentences of the primary linguistic data
constitute a small sample.

This conceives of the central question of linguistics as follows: How does the
child go from primary linguistic data (PLD), i.e. well-formed, short sentences of
the target language, to a grammar for that language, i.e. a procedure for
generating an infinite number of linguistic objects?  The problem facing the child
looks quite formidable when considered from this perspective as it quickly
becomes evident that the linguistic evidence available to the child in the period
of language acquisition is simply too impoverished to account for how he
generalizes from this small sample of cases to a grammar that generates the
infinite set of the well-formed sentences of the language.  In light of this gap, the
broadest aim of linguistic theory is to discover the “innate linguistic theory that
provides the basis for language learning” (p. 25).  In other words, the aim of a

5 The term ‘acquisition’ is inappropriate in a Generative setting. Unfortunately, it appears
to have fossilized in the literature,  so we will stick to the term here, noting that ‘Growth’
or ‘Development’ are more adequate.
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theory of grammar is to outline the biologically given cognitive structures that
enable human children to so reliably and effortlessly project grammars from
PLD.  Candidate grammars meet the condition of explanatory adequacy to “the
extent that a linguistic theory succeeds in selecting a descriptively adequate
grammar on the basis of primary linguistic data.” (p. 25)

The emphasis on descriptive and explanatory adequacy (especially the
latter) provoked a change in the kinds of work that grammarians pursued.  In the
earlier Syntactic Structures period, the aim was to develop rule systems that had
the appropriate combinatoric properties.  In the Aspects era the aim of the
Generative enterprise is understood in a much wider cognitive setting. Goals
shift, e.g. from finding grammars that generate all and only the grammatical
sequences to finding grammars that native speakers have actually cognitively
internalized (‘cognized’). 

In the Aspects era, grammars are empirically motivated in two ways :
internally, in that they respect a speaker’s intuitions about the grammar and
externally by being acquirable by a child in the circumstances that characterize
language acquisition.   

The first internal motivation is a descendent of the earlier combinatoric
goal, somewhat revised.  Grammars must respect speaker intuitions broadly
construed.  There is no suggestion (as there was in the earlier period) that
grammaticality is an observable quality of sentences, one that speakers can detect
by inspection.  Rather the kinds of “data” against which internal evaluations are
made might include the following:  a native speaker’s judgments about the
acceptability of sentences (e.g. this one sounds “funny,” I wouldn’t use it, it
sounds archaic etc.) or its relative acceptability when compared with other
sentences (this sentence sounds better than that one) or its meaning  (this one can
be adequately paraphrased in  two ways, this one is hard to understand with
such and such a meaning) or its acceptability with a given meaning (this sentence
is acceptable with this interpretation but not that one).  The primary descriptive
notion is not “grammaticality” but “acceptability.”  The former is a theoretical
term, the latter observational.  Sentences that are intuited to be acceptable,
should, by and large, be grammatical (i.e. generated by a descriptively adequate
grammar).  Sentences judged unacceptable should not be so generated.
However, it is important to see that this is true for the most part. It is recognized
that acceptable sentences might be ungrammatical and grammatical sentences
might be unacceptable; and, what native speakers can reliably intuit is
acceptability (or acceptability under an interpretation), not grammaticality. 

Let us put this point another way.  To get the prior combinatoric program
off the ground required reliably bifurcating linguistic objects into two groups,
the grammatical and the ungrammatical.  Once this is done, the goal of finding
systems that generate all of the former and none of the latter can begin.
However, if being (un)grammatical is not something that speakers can directly
judge, then it is unclear how to get the program going.  Thus, the combinatoric
enterprise rests on the tacit assumption that speakers, by consulting their
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intuitions, can say whether or not a sentence is grammatical.  Upon  reflection,
this assumption seems unfounded.  Speakers do have intuitions about the
linguistic objects in their native languages, but these intuitions are raw and
unlabelled.  They can reliably tell  how a given “sentence” strikes them.
However, they cannot reliably tell whether it is grammatical.  Grammaticality  is
a theoretical assessment made by the linguist, not an eye witness report that a
speaker makes by introspective examination of his intuitions.  Once one
appreciates this, it affects the central aims of grammatical theory.  Why?  Because
what it means to generate all and only the grammatical sentences is actually to
provide a description of whatever it is (presumably some kind of cognitive state
or states) that underlies a native speaker’s ability to consistently judge a
sentence’s acceptability.  Against this larger backdrop, a speaker’s grammatical
knowledge results in his judgments about sentences but is not co-extensive with
it.  The immediate problem is not just combinatoric, but a project, first in
cognitive psychology and ultimately in biology more generally.

Something else becomes evident at this stage as well. Finding a system
that accounts for a speaker’s judgments is just the first step in a wider problem,
viz. finding out how the speaker acquired the knowledge that underlies these
judgments.  This brings us to the second concern, the external justification of
grammar.  Say that what native speakers know (in part) is some transformational
grammar of their language. The question immediately arises as to how they came
to posses this knowledge. External justification hinges on outlining explanatorily
adequate grammatical theories, theories embedded in accounts of how the
grammars postulated could have arisen.   The main hurdle here is that the
descriptive resources of transformational grammars are very broad.  The set of
actual human transformational grammars is a very small subset of the possible
ones.  Why then do children reliably and effortlessly converge on the ones that
they do and not on the others.  The answer cannot completely rest with the fact
that children build grammars to conform to the language they hear around them
(although this is, of course, part of the answer), for, when looked at closely, there
are too many ways for children to generalize from the linguistic input available
to them to rules consistent with these inputs.  Nonetheless, most of these
logically possible options are not taken. So what constrains the child?  

In Aspects, this question is approached by looking for invariances across
natural language grammars that can be taken as innately constraining the class of
possible grammars.  In other words, there must be principles of Universal
Grammar that restrict the candidates for possible language particular grammars.
There are several ways of hunting for such invariances.  One is to consider many
languages and see what commonalities, if any, emerge. Call this the typological
approach. 6 However, the way Aspects frames the problem suggests an

6 The core text here would be Greenberg (1963).  Chomsky (1965:118) casts doubt on the
typological approach thus:

Insofar as attention is restricted to surface structures, the most that can be
expected is the discovery of statistical tendencies, such  as those presented by
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alternative, more abstract method of investigating the invariant properties of the
Language Faculty. The logic behind this approach is known as the Poverty-of-
Stimulus argument (POS). Because the argument is central to the enterprise, and
because it has been repeatedly misunderstood, we sketch it in the next
subsection.

2.2. The Poverty-of-Stimulus Argument

In this subsection, we first set the stage for the POS by discussing a concrete
example (question formation) [section 2.2.1.]; then we turn to the logic of the POS
in relation to the example under discussion [section 2.2.2], and conclude that POS
is virtually forced upon us. Finally, we reexamine the premises of the POS and
show that they are equally compelling [section 2.2.3]. 
2.2.1. The acquisition problem
Consider how English forms Yes/No questions (questions whose answer is ‘Yes’
or ‘No’). 
(8) a. Is Mary at home? (Answer: Yes, Mary is at home)

b. Can Bill sing? (Answer: Yes, Bill can sing)
Will Mary be at the party tomorrow? (Yes, Mary will be at the party tomorrow)
The questions seems to be related to its (affirmative) answer as follows.
(9) To form a Y[es]/N[o] question concerning some state of affairs described

by a structure S, transform S as follows: Find the Auxiliary of S and put it
at the front.

So, in (8a), the proposition of interest is described by the sentence “Mary is at
home.” The Auxiliary in this sentence is is.  The rule says that one moves this to
the front to derive the Y/N question: Is Mary at home? 7 
The procedure in (9) works fine for these simple cases, but it fails for more
complex sentences like (10).
(10) Will Mary believe that Frank is here? (yes, Mary will believe that Frank is 

here)

Greenberg (1963).
 More recently,  in light of the work that extended Kayne’s (1994) Antisymmetry
hypothesis, Chomsky has qualified his position , as expressed by the following quote
(Chomsky 1998: 33):

There has also been very productive study of generalizations that are more
directly observable: generalizations about  the word orders we actually see, for
example.  The work of Joseph Greenberg has been particularly instructive and
influential in this regard. These universals are probably descriptive
generalizations that should be derived from principles of U[niversal] G[rammar].

To understand this last qualification,  the reader is referred to section 2.3.
7 There are many additional bells and whistles that one can add to the rule to make it
more complete.  For example, not all sentences have overt auxiliaries.  The details of the
process were already discussed in detail in Syntactic Structures and the process of do-
support was offered as a way of regularizing this process.  However, for current concerns,
these additional details are of no moment. So let’s stick with simple cases like (8).  
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(10) is problematic because there is more than one Auxiliary, so the injunction to
move the auxiliary is inapposite.  We must specify which of the two (/ n)
auxiliaries gets moved.  To accommodate (10) we can modify (9) in several ways.
Here are several options:
(11) a. Move the main clause Aux to the front

b. Move the leftmost Aux to the front
c. Move any Aux to the front

Each of these revisions of (9) suffices to generate (10).  However, with the
exception of (11a), they all lead to unacceptable sentences as well.  Consider how
(11c) applies to the affirmative answer of (10).  It can form the Y/N question
depicted.  However, it also can form the Y/N question (12) if the rule chooses to
move is. In other words, (11c) overgenerates.
(12) *Is Mary will believe that Frank here?   
(12) is English word salad and will be judged highly unacceptable by virtually
any native speaker.  So, we know that native speakers of English do not use a
rule like (11c).  We are also confident that they do not use rules like (11b), based
on sentences like (13). 
(13) The man who is tall will leave now
The Y/N question that corresponds to (13) is (14a), not (14b).  The latter is
terrible. 
(14) a. Will the man who is tall leave now?

b. *Is the man who tall will leave now?
(11b) predicts just the opposite pattern. Thus, (11b) both over- and
undergenerates.
(11a) runs into no similar difficulty.  The main clause Auxiliary is will .  The
Auxiliary is resides in an embedded clause and so will not be moved by (11a). So,
it appears that we have evidence that the rule that native speakers of English
have acquired is roughly that in (9) as modified in (11a). 

Now the typical Aspects-question is: how did adults come to internalize
(11a)? There are two possible answers. First, the adults were once children and as
children they surveyed the linguistic evidence and concluded that the right rule
for forming Y/N questions is (11a).  The other option is that humans are built so
as to only consider rules like (11a) viable.  The reason they converge on (11a) is
not that they are led there by the linguistic data but because they never really
consider any other option.  

The second answer is generally considered the more exotic.  Some resist it
until the present day.  However, the logic that supports it is, we believe,
impossible to resist.  It also well illustrates the POS strategy, as we now show.
2.2.2. The logic of the POS

Let us assume, for the sake of argument, that the correct rule, (11a), is
learned.  This means that children are driven to this rule on the basis of the
available data, the PLD.  A relevant question is, what does the PLD look like?  In
other words, what does the linguistic input that children use look like?  What is
the general character of the PLD?  Here are some reasonable properties of the
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PLD: First, it is finite.  Children can only use what they are exposed to and this
will, of necessity, be finite.  Second, the data that the children use will be well-
formed bits of the target language, e.g. well-formed phrases, sentences.  Note
that this excludes ill-formed cases and the information that it is ill-formed (e.g.
(12) and (14b) above will not be part of the data that the child has access to in
divining the Y/N rule, not part of its PLD for this rule).  Third, the child uses
relatively simple sentences.  These will be short simple things like the sentences
in (8) by and large.  If this is the correct characterization of the PLD available to
the child, then we can conclude that some version of the more exotic conclusion
above is correct.  In other words, it is not that the child learned the rule in the
sense of using data to exclude all relevant alternatives.  Rather, most of the
“wrong” alternatives were never really considered as admissible options in the
first place.

How does one argue for this second conclusion?  By arguing that the PLD
is insufficient to guide the observed acquisition.  Consider the case at hand. First,
native speakers of English have in fact internalized a rule like (11a) as this rule
correctly describes which Y/N questions they find acceptable and which they
reject. Second, one presumably learns the rule for Y/N questions by being
exposed to instances of Y/N questions, rather than, for example, seeing objects
fall off tables or being hugged by one’s mother.  Say that the PLD relevant for
this are simple well-formed instances of Y/N questions, sentences analogous to
the examples in (8).  On the basis of such examples, the child must fix on the
correct rule, roughly something like (11a). The question now is: does the data in
(8) suffice to drive the child to that rule?  We already know that the answer is No!
as we have seen that the data in (8) is compatible with any of the rules in (11).
Given that there is only a single auxiliary in these cases, the issue of which of
several to move never arises.  What of data like (10)?  These cases involve several
auxiliaries but once again all three options in (11) are compatible with both the
data in (10) and the data in (8). 

Is there any data that could decisively lead the child to (11a) (at least
among the three alternatives)? There is.  We noted that examples like (14a) argue
against (11b) and that (14b) and (12) provide evidence against (11c). However,
the child could not use these sorts of cases to converge on rule (11a) if she only
uses simple well-formed bits of the language as data.  In other words, if the PLD is
roughly as described above, then sentences like (14b) and (12) are not part of the
data available to the child.  Examples (12) and (14b) are excluded from the PLD
because they are unacceptable.  If such “bad” sentences are rarely uttered, or, if
uttered, are rarely corrected, or, if corrected, are not attended to by children, then
they will not form part of the PLD that the child uses in acquiring the Y/N
question rule.  Similarly, it is quite possible that examples like (14a), though well-
formed, are too complex to be part of the PLD. If so, they too will not be of any
help to the child.   In short, though there is decisive linguistic evidence
concerning what the correct rule is (i.e. it is (11a) not (11b) or (11c)), there need
not be such evidence in the PLD, the evidence available to the child.  And this
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would then imply that the child does not arrive at the right rule solely on the
basis of the linguistic input of the target language.  But if it does not use the
linguistic input (and what other sort would be relevant to the issue of what the
specific rule of Y/N question looks like in English) and all native speakers of
English come to acquire the rule in (11a) it must be the case that this process is
guided by some process internal to the language learners.  In other words, this
implies that the acquisition is guided by some biological feature of children
rather than some property of the linguistic input.  The conclusion, then, is that
children have some biological endowment that allows them to converge on (11a)
and not even consider (11b) or (11c) as viable options.

This is a brief example of the POS argument.  The logic is tight.  Granted
the premises the conclusion is ineluctable.  What then of the premises?  For
example, is it the case that children only have access to acceptable forms of the
language (i.e. not cases like (12) or (14b))?  Is it true that children do not use
complex examples?  Before considering these questions let us reiterate that if the
premises are granted, then the conclusion seems airtight: if the acquisition does
not track the contours of the linguistic environment, then the convergence to the
correct rule requires a more endogenous, biological explanation.  So, how good
are the premises?  
2.2.3. The premises of the POS revisited

For the PLD to be the main causal factor in choosing between the options
in (11), we would, at the very least, expect the relevant data to be robust in the
sense that any child might be expected to encounter sufficient examples of the
decisive data.  Recall, that virtually all native speakers of English act as if (11a) is
the correct rule.  So, the possibility that some children might be exposed to the
decisive sentences is irrelevant given that all speakers converge on the same rule.
Moreover, it must be robust in another sense.  Not only must all speakers
encounter the relevant data, they must do so a sufficient number of times.  Any
learning system will have to be supple enough to ignore noise in the data.  So,
learning cannot be a single example affair.  There must be a sufficient number of
sentences like (12) and (14b) in the PLD if such sentences are to be of any
relevance.

It is regularly observed that the PLD does contain examples like (14).8

However, this is not, to repeat, the relevant point.  What is required is that there
be enough of it.  To determine this we need to determine how much is enough.
Legate and Yang (2002) and Yang (2002) address exactly this problem. Based on
empirical findings in Yang (2002), they propose to ‘quantify’ the POS argument.
To do that, they situate the issue at hand in a comparative setting and propose
“an independent yardstick to quantitatively relate the amount of relevant
linguistic experience to the outcome of language acquisition” (Yang 2002:111).
The independent benchmark they propose is the well-studied use of null subjects
in child language. They note that subject use reach adult levels at around 3,0.
This is comparable to the age of children Crain and Nakayama (1987) tested for

8 See, most recently, Pullum and Scholz (2002), Cowie (1998), and Sampson (1999).
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Yes/No questions (youngest group: 3,2).  The core examples that inform children
that all English (finite) sentences require phonologically overt subjects are
sentences involving expletive subjects (e.g. there is a man here).  Such sentences
amount to 1.2% of the potential PLD (all sentences).  Legate and Yang suggest,
quite reasonably, that the PLD relevant to fixing the Y/N question rule should be
of roughly comparable proportion.  To be generous, let’s say that even .5-1%
would suffice.  

Pullum (1996) and Pullum and Scholz (2002) find in a sentence search of
the Wall Street Journal that about 1% of the sentences have the shape of (14),
putting it within our accepted range.  However, as Legate and Yang note, the
Wall Street Journal is not a good surrogate for what children are exposed to.  A
better search would be in something like the CHILDES database, a compendium
of child-caretaker linguistic interactions.  In a search of this database it appears
that sentences like (14) amount to between .045-.068% of the sentences, well over
an order of magnitude less than is required.  In fact, as Legate and Yang observe,
this number is so low that it is likely to be negligible in the sense of not being
reliably available to every child!  Just as interesting, of roughly 67,000 adult
sentences  surveyed in CHILDES (the kind of data that would be ideal for the
child to use) there is not a single example of a Y/N question like (14). If this
survey of CHILDES is representative of the PLD available to the child (and there
is no reason to think that it is not) then the fact that the Wall Street Journal
contains sentences like (14) is irrelevant.  Recall, however, that it is these sorts of
sentences that would provide evidence for choosing (11a) over (11b).  And if they
are missing from the PLD, as seems to be the case, then it seems that the PLD is
too poor to explain the facts concerning acquisition of the Y/N question rule in
English.  In short, the conclusion of the POS argument outlined above follows.

We have spent all this time on this issue as it has been recently advanced
(once again) as a refutation of the nativist conclusions of the POS argument.
However, to be fair, we should observe that our discussion above is too generous
to the opponents of the POS.  The discussion has concentrated on whether
examples like (14a) occur in the PLD.  Even if they did, it would not undermine
the argument presented above. The presence of sentences like (14a) would
simply tell us that the PLD can distinguish (11a) from (11b).  It does not yet
address how to avoid generalizing to (11c).  This option must also be removed or
the nativist assumptions are once again required.  However, (14a) does not bear
on (11c) at all.  It is (12) and (14b) that are relevant here.  Such data, often called
“negative evidence,” is what counts.  Is negative evidence present in the PLD?  If
it is, how would it be manifest? 

One way would be if adults made the relevant errors and corrected
themselves somehow.  However, nobody makes mistakes like (12) and (14b).
Such sentences are even hard for native speakers to articulate!  A second
possibility would be that children make errors of the relevant sort and are
corrected somehow.  However, this too is virtually unattested.  Children never
make errors like those in (12) and (14b) even when strongly set up to do so (see
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Crain and Nakayama 1987 for detailed discussion).  If they do not make the
errors, however, they cannot be corrected.  Moreover, there is plenty of evidence
that children are very resistant to correction (see McNeill 1966, Jackendoff
1994:22ff).  Thus, even when mistakes occur, children seem to ignore the best-
intentioned efforts to help them along grammatically.  A third option is to build
the negative evidence option into the learning process itself.  For example, we
might say that children are very conservative learners and will not consider
structures as possible that they have not observed instances of.  (This is often
referred to as ‘indirect negative evidence.’) The problem with this, however, is
that it is difficult to state the restriction in a way that won’t be obviously wrong.
Recall that children are exposed to at most a finite number of sentences and,
therefore, to at most a finite number of sentence patterns.  Recall that it seems
that a negligible number of sentences like (14a) even occur in the PLD so if
children were too conservative they would never form such questions.
Moreover, mature native speakers can use and understand an unbounded
number of sentences and sentence patterns.  If children were conservative in the
way hinted at above, they could never fully acquire language at all as they would
never be exposed to most of the patterns of the language.  So, at least any simple-
minded idea of conservativity won’t do and we are left with the conclusion that
the assumption that children do not have access to negative data in the PLD is a
reasonable one.   

To get back to the main point, if what we have said above is correct, then
why children don’t opt for rules like (11c) is unaccounted for.  Recall, that only
negative data tells against (11c) as the correct option, (11a), is simply a proper
sub-case of (11c).   It would seem then that both the logic and the premises of the
POS argument are sufficient to lead us to conclude that language acquisition is
not explicable solely on the basis of the linguistic input.  More is needed.  In
particular, we follow Chomsky in asserting the need for some biological, human-
specific mechanism for language development.9

2.3. Tacking stock
The Aspects project of developing theories that had explanatory adequacy

brought with it several abstract requirements that Chomsky enumerated (p.31).  
..we must require of such a linguistic theory that it provide for
[(A)] (i) an enumeration of the class s1, s2…of possible sentences

(ii) an enumeration of the class SD1, SD2…of possible structural
descriptions

(iii)  an enumeration  of the class G1, G2,… of possible generative
grammars

c. specification of a function f such that SDf(I,j) is the structural description
assigned to sentence si by grammar Gj, for arbitrary  i,j

d. specification of a function m such that m(i) is an integer associated with

9 Exactly which brain property corresponds to the mental property under discussion is far
from clear. Hopefully, informed research in neurolinguistics will help us bridge this gap
and unify the mind/brain.
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grammar Gi as its value (with. Let us say, lower value indicated by
higher number)

A device that met these requirements could utilize the PLD to form grammars
adequate to the input.  The fifth condition, the “evaluation metric” orders the
biologically available grammars along an accessibility hierarchy.  The language
acquisition device (i.e., the child) chooses the most highly valued grammar (the
one with the lower integral value in (v)) compatible with assignment of
structural descriptions for every sentence of the PLD.  Thus, the evaluation
metric in combination with the PLD selects a grammar and this is what language
acquisition amounts to.

Clearly, the empirical challenge is to specify the evaluation function in (v)
and the class of possible generative grammars in (iii).  Restricting the class of
possible grammars proved to be quite successful.  For example, POS arguments
like the one above led to the conclusion that human grammars could only use
“structure dependent” operations, ones that exploited hierarchical (rather than
linear) structure.  This would exclude rules like (11a) which exploited linear
notions like “leftmost” from the class of possible grammatical operations.
Similarly, research into the properties of transformations led to the discovery
that certain grammatical configurations were immune to alterations of certain
sorts, thereby forming so-called ‘islands.’ Here the work of J. Ross (1967/1986)
deserves special mention. Interestingly, Ross argued based on examples like (15)
that displacement of a grammatical category outside of a relative clause gives
rise to unacceptability. (The original position of the displacement element, who, is
marked by indicated as <who>.)
(15) *who did John meet [the woman [that met <who> ]]?
Note that the constraint on displacement just illustrated, known as the Complex
NP Constraint, prevents the generation of examples like (11c) as it would involve
movement out of a relative clause.  In sum, many grammatical restrictions were
discovered that served to cut down the class of possible operations and so restrict
the space of admissible options.  (Aside from Ross’s seminal thesis, see especially
Chomsky 1973 and Emonds 1970.)

There was, however, little  progress on point (v) above. Stated from a
cognitive perspective the issue is this: The acquisition problem is bounded by
two big facts.  First, the POS nature of the acquisition process.  Second, the fact
that languages (and their grammars) differ.  So, the problem facing the child is to
choose a grammar that fits the PLD from the class of possible grammars. The
evaluation measure arrays the class of possible grammars in a descending order
of desirability.  The task, then, is to take the PLD and find the “best” grammar
(i.e. highest ranked) that fits it. 

Although this characterization is abstractly correct, it proved to be hard to
implement.  In fact, it is fair to say that the abstract characterization in point (v)
was only made usable empirically in the early 1980s with the introduction of the
principles and parameters model. Thus, though the problem was clearly
identified in Aspects and the general form of a solution sketched out, a workable
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and usable proposal was not. Put bluntly, nobody quite knew how to specify the
evaluation metric.  A workable proposal emerged in Lectures on Government and
Binding (LGB; Chomsky 1981), in the guise of a “principles and parameters”
architecture, to which we now turn.

2.3. Principles and Parameters

Since Aspects, the central problem in linguistics has been identical to the one in
the branch of biology known as ‘theoretical morphology’ (see McGhee 1998).
Those that Kauffman 1993 dubbed the ‘Rationalist morphologist’ such as Goethe,
Cuvier, St Hilaire, had already recognized that extant organismal forms are only
a subset of the range of theoretically possible morphologies. The primary
question of Theoretical Morphology parallels the one within Generative
Grammar:

The goal is to explore the possible range of morphologic variability that
nature could produce by constructing n-dimensional geometric
hyperspaces (termed “theoretical morphospaces”), which can be produced
by systematically varying the parameter values of a geometric model of
form. […] Once constructed, the range of existent variability in form may
be examined in this hypothetical morphospace, both to quantify the range
of existent form and to reveal nonexistent organic form. That is, to reveal
morphologies that theoretically could exist (…) but that never have been
produced in the process of organic evolution on the planet Earth. The
ultimate goal of this area of research is to understand why existent form
actually exists and why nonexistent form does not. (McGhee 1998:2) 

Aspects essentially identified this ‘ultimate’ goal, but no workable mechanism for
generating the ‘theoretical morphospaces’ was available until the 1980s.

In LGB the issue was conceived as follows.10  Children come equipped
with a set of principles of grammar construction (i.e. Universal Grammar (UG)).
The principles of UG have open parameters. Specific grammars arise once values
for these open parameters are specified. Parameter values are determined on the
basis of PLD.  A language specific grammar, then, is simply a specification the
values that the principles of UG leave open. This conceives of the acquisition
process as sensitive to the details of the environmental input (as well as the level
of development of other cognitive capacities) as it is the PLD that provides the
parameter values.  However, the shape of the knowledge attained (the structure
of the acquired grammar) is not limited to information that can be gleaned from
the PLD since the latter exercises its influence against the rich principles that UG
makes available.  Much of the work since the mid 1970s, especially the countless
studies inspired by Kayne (1975), can be seen, in retrospect, as demonstrating the
viability of this conception.  And viable it was judged to be!  There was an
explosion of comparative grammatical research that exploited this combination

10 For an introduction to the Principles-and-Parameters approach to language variation
and language acquisition that develops this theme in detail, see Baker (2001).
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of fixed principles and varying parametric values that showed that languages,
despite apparent surface diversity, could be seen as patterns with a common
fixed core. An example, based on Pollock (1989), should provide a flavor of this
research.

Consider the placement of adverbs in English and French.  In English, an
adverb may not intervene between the verb and the direct object, in contrast with
French.
(15) a. *John eats quickly an apple

b. Jean mange rapidement une pomme 
c. John quickly eats an apple

*Jean rapidement mange une pomme 
The paradigm in (15) appears to be the result of a parametric variation between
the grammar of English and that of French.  In both languages, the clause has a
structure roughly as in (16).
(16) [S Subject [Inflection [Adverb[ VP Verb Object ]]]]
What makes a sentence finite are features in the Inflection position.  These must
be added to the verb in both languages (Call this the ‘Inflection-Attachment’
Principle).  The languages differ, however, in how this happens (call this the
‘Inflection-Attachment’ parameter).  In English, Inflection lowers onto the verb,
whereas in French the verb raises to Inflection.  The difference is illustrated in
(17).
(17) a. [S Subj [ <Infl>   [Adverb[ VP V+Infl Obj ]]]]

b. [S Subj [ Infl+V  [Adverb[ VP <V> Obj ]]]]
Note that this one difference explains the data in (15).  In English, since the Verb
doesn’t raise, and the adverb is assumed to stay put, the adverb will be to the
left, but not the right of the finite verb (17a) whereas in French the opposite
holds, due to V-movement across the adverb (17b).  So, given one parametric
difference accommodates the facts in (16).  Note, by the way, that we keep the
basic clausal structure the same in the two languages. Likewise, the demand that
Inflection be attached to the verb remains constant.  What changes is how this
attachment takes place.11  

As should be clear, this sort of account can be multiplied to accommodate
all sorts of differences between languages (see Baker 2001). And, a good part of
research in the 1980s involved exactly these sorts of analyses.  It proved to be
very insightful and grammarians came to the conclusion that something like a
principles and parameters account of the language faculty was essentially
correct.   Note that this does not say which of the many possible principles and
parameters theories is the right one.  It only says that the right theory should
have this general architecture.  This consensus opened the door to the most
current shift in grammatical theory, the minimalist program, to which we now
turn. 

11 Lasnik 2000 claims that the core difference between English and French is that Infl is
affixal in the former (hence requires the operation of affix hopping/lowering) whereas it
is featural in the latter (forcing upward movement).
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3. The Minimalist Program

The brief history above has taken us through two periods of grammatical
research.  The first succeeded in developing adequate formal tools for the study
of natural language grammars.  The second placed the enterprise firmly in a
broader cognitive, ultimately biological, context, and succeeded in framing a
general kind of solution to the acquisition problem most broadly conceived.  The
Principles and Parameters proposal has three great virtues: (a) It accommodates
the fact that what language a person ends up speaking is closely related to the
one that s/he is exposed to; (b) It accommodates the fact that acquisition takes
place despite a significant poverty of the linguistic stimulus by having the PLD
act against a fixed backdrop of invariant principles; and (c) It is immediately
applicable in day-to-day grammatical research.  In particular, in contrast to the
vagaries of the evaluation metric, the parameter setting model has been widely
used to account for grammatical variation.  These three facts have led to a
general consensus among linguists that the language faculty has a Principles-
and-Parameters (P&P) architecture.  

This consensus invites a new question: granted that the language faculty
has a P&P character, which of the many possible P&P models is the right one?  In
other words, what other conditions on grammatical adequacy are there and how
can they be used to move the generative enterprise forward? Minimalism is an
attempt to answer this question.  However, because the legitimacy of a
minimalist program for linguistic theory has been disputed (see Lappin, Levine
and Johnson 2000), we first want to note that the Minimalist turn is fully in line
with the research agenda initiated in Aspects (see Freidin and Vergnaud 2001 on
this point), and pursues questions quite common in the well-developed
sciences.12

Succinctly put, the Minimalist Program conjectures that the computational
system (‘syntax’) central to human language is an ‘optimal’ solution to the central
task of language: relating sound and meaning. This thesis will be vindicated once
the complexities apparent in earlier approaches (such as LGB) are eliminated, or
else shown to be only apparent, following from deeper, and simpler properties.
Stated thus, the Minimalist Conjecture is no different from the emphasis in
Theoretical Morphology to “model existent form with a minimum of parameters
and mathematical complexity.” (McGhee 1998:2).  In fact, Minimalism responds
to a deep-seated urge characteristic of the sciences. As Feynman (1963:26) puts it: 

“Now in the further advancement of science, we want more than just a
formula. First we have an observation, then we have numbers that we
measure, then we have a law which summarizes all the numbers. But the
real glory of science is that we can find a way of thinking such that the law is
evident.” 

12 The only note of caution worth bearing in mind is that the Minimalist Program may be
premature (Chomsky 2001:1). 
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 Or, in the words of Einstein,
“[the purpose of physics is] not only to know how nature is and how her
transactions are carried through, but also to reach as far as possible the
Utopian and seemingly arrogant aim of knowing why nature is thus and
not otherwise.” (cited in Weinberg 2001:127)

We suspect that this ‘seemingly arrogant’ aim of the Minimalist Program is what
many have found irksome. But as Feynman’s quote reveals, once observational
[observation], descriptive [numbers’], and explanatory [‘law’] levels of adequacy
are reached, the desire to go “beyond explanatory adequacy” (Chomsky to
appear) naturally emerges, and makes sense in the context of a naturalistic
approach to language (Chomsky 2000a).

Seen in this context, Minimalism emerges from the success of the LGB
program. Because the Principles-and-Parameters approach ‘solves’ Plato’s
problem, more methodological criteria of theory evaluation revolving around
simplicity, elegance, and other notions that are hard to quantify but are
omnipresent in science can become more prominent. Until LGB, solving the
acquisition problem was the paramount measure of theoretical success.  Once,
however, this problem is taken as essentially understood, then the question is not
how to solve it but how best to do so. By its nature, this question abstracts away
from the POS problem and points towards other criteria of adequacy, that is,
“beyond explanatory adequacy.”  

The successes of LGB are important in a second way within Minimalism.
The Government-Binding theory is a very well developed P&P theory with wide
empirical coverage and an interesting deductive structure. It thus provides a foil
for methodological reflection, a starting point for explanatory refinement. This
sort of “benchmarking” is well-illustrated by the discussion of levels of
representation in the first minimalist paper (Chomsky 1993).

GB is a theory that identifies four important kinds of grammatical
information, associated with four distinctive grammatical “levels.”  These four
levels are D(eep)-structure, S(urface)-structure, Logical Form (LF) and Phonetic
Form (PF).  The latter two name the two points (technically, levels of
representation) where the grammar interfaces with other cognitive components.
Thus, as has been observed since Aristotle, language pairs sounds and meanings.
LF is that part of the grammar that feeds cognitive components that deal with
intentions, beliefs, and other forms of conceptual knowledge.  PF is what
grammar contributes to the sound structure of language.   

Note that this conceives of grammar as interacting with other parts of the
mind/brain. Moreover, it assumes that this interaction is modular; not all parts
of the language faculty interact with all parts of the other mental modules.
Rather they interact in specific ways and at specific points.   Chomsky notes that
virtually everyone who thinks about language has levels similar to LF and PF;
points of interaction between the grammar and other cognitive domains.  As
such, having these two levels within GB is not surprising or unique to that
framework.  Virtually any reasonable account would have something analogous.
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Thus, these levels are motivated not on narrow empirical grounds (say because of
a desire to represent quantifier scope or sandhi effects) but on very broad (almost
conceptual) grounds.  Any reasonable theory would have Phonetic and Semantic
interfaces. 
This is not so for DS and SS.  These are theory-internal levels within the language
module.  If they exist, they are motivated for narrow empirical reasons (note that
this is not a criticism, just an observation), not on broader conceptual grounds.
Chomsky then makes the following methodological argument: it is better to have
a two level theory that only has LF and PF rather than a four level theory that has
DS and SS in addition. Methodologically (what is sometimes referred to as the
weak minimalist thesis), Ockham’s razor reasoning would support the
conclusion that multiplying levels is conceptually costly unless it has strong
empirical motivation. Conceptually (what Chomsky likes to refer to as the strong
minimalist thesis), it would be surprisingly nice if language made use of only
those levels that are necessary to relate sound and meaning. 

Interestingly, Chomsky (1993) manages to show that the bulk of the
evidence for DS and SS is less empirical than technological.  By making slightly
different technical assumptions it is possible to cover the same empirical ground
without requiring levels akin to DS and SS.  If this is correct, then a better kind of
theory conceptually speaking –one without DS and SS levels- is no less
empirically adequate than the standard one. This, then, is an example where
descriptive and explanatory adequacies can go hand in hand.     

Levels of representation are but one area of minimalist concern. And, as
one might expect, there are various ways of carrying out the Minimalist
Program. Not surprisingly, the research directions that linguists have pursued
are similar to those in the more developed sciences.  Two approaches were
clearly identified by Dirac in 1968. 13 One method consists in removing the
inconsistencies, “pinpointing the faults in [the theory] and then tr[ying] to
remove them, (…) without destroying the very great successes of the existing
theory.” The other method consists in unifying theories that were previously
disjoint. Let us refer to the first method as the vertical method (digging out
inconsistencies), and the second as the horizontal method (embracing disjoint set
of phenomena and laws). Together these form the axes of scientific research,
trying to deepen understanding, and both can be seen at work within the
minimalist program for linguistic theory. 

As an illustration, take the fact that GB theory is modular in the technical
sense; that is, it is conceived as having independent interacting subsystems, e.g.
the binding module, the X’-module, the control module, the movement module,
the case module, etc.  These modules have their own properties (principles or
’laws’), concern themselves with different aspects of grammatical structure (e.g.

13 The mathematical procedure is another  term for what Husserl dubbed ‘Galilean Style
of Science’, characterized by Weinberg (1976) as “(…) making abstract mathematical
models of the universe to which at least the physicists give a higher degree of reality than
they accord the ordinary word of sensation.” 
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anaphora versus case), and operate on different scales (e.g. governing categories
versus subjacent domains).  These modules have proven to be very important in
explaining the basic facts about grammatical structure across a variety of
languages.  Nonetheless, from a methodological perspective, an account with
fewer modules is superior to one with more.  Thus, one kind of minimalist
project is to reduce the number of grammar internal modules as far as possible,
preferably to one.  Doing this in an empirically responsible manner requires
showing that the generalizations that the different modules have coded can be
accommodated in a theory with a less modular format.  In effect, the aim is to
unify the sub-components and show that the various generalizations and
restrictions that characterize them are really all aspects of the same underlying
principles and “laws.” This would be an instance of horizontal minimalism. The
paradigm of this sort of enterprise is found in physics, which has long had the
ambition of unifying all the fundamental forces.  The enterprise in the case of
linguistics is not as grand, but the ambition is similar.  Is it possible to unify these
various domains and show that they all reflect the same underlying principles
and grammatical forces?  This is not the place to outline specific proposals in
tune with this reductive impulse.  Suffice it to say that tentative proposals
towards unification of the modules has been advanced, in particular in unifying
the theories of movement, control and binding with case and agreement (see
Hornstein 2001, Boeckx 2003 and references therein).  

There is a second, more vertical strand of minimalist inquiry. This strand
focuses more on trying to rationalize grammatical properties in other terms, most
typically in terms of some version of computational complexity.   In the limit, the
aim here is to show that the properties that emerge are just those that an optimal
computational device charged with linking the sound system and conceptual
system would have.  This project shares the ambitions of another kind of
reductive style within physics, the one reducing thermodynamics to statistical
mechanics.

The motivations of vertical minimalism are visible in proposals that argue
that the grammars do the least work necessary to produce objects usable by the
sound/meaning interfaces.  So, for example, if something must move to meet
some requirement then the movement must be the shortest possible, or if some
requirement must be satisfied it must be so satisfied by the first available
expression that can do so (see Collins 1997, Kitahara 1997).  If a search is required
then the system is designed to insure that the search is optimal, that the relevant
information is easy to get to and the relevant operations easy to implement.
Consider an example of this form of reasoning. English existential constructions
like (18) have a property widely seen across languages.  The verb (is, are) agrees
in number with a subject not in its canonical subject position to the left of the
verb (19).
(18) a. There was/*were a man in the halls

b. There were/*was men in the hall
(19) a. A man was in the halls
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b. Men were in the hall
As indicated in (18), the agreement pattern manifested is tightly restricted.  Note
that in (18a) we require was and cannot get were and the opposite is true in
(18b).14  In effect, the verb must agree with the nearest element, in this case the
noun phrase immediately to its right. 15  Or put negatively, it cannot agree with
the underlined noun phrases (note we say: the halls were/*was and the hall
was/*were). The reason advanced for this state of affairs is that the grammar is
optimally designed and so agreement must be with the nearest possible agreeing
element.  In (18) and (19), man/men is nearer than hall/halls so agreement must be
with the former and not the latter. In other words, the patterns we see fit with
what a well-designed system would deliver.   

This kind of explanation can be pressed into very general service.  For
instance, Chomsky (to appear) has argued that many of the properties of
grammars, e.g. the fact that there are labeled phrases (VPs and NPs), is to
facilitate search in the process of a derivation.  Similar sorts of suggestions have
been made concerning the binary branching property of grammars and the local
nature of movement. 

It is important to note that the vertical and the horizontal methods are not
mutually exclusive. As Dirac already observed, it is much harder to unify
theories if they don’t contain any inconsistencies. Thus, the vertical method can
make the horizontal method easier. Likewise, unification will often reveal
anomalies that the vertical method will seek to remove. This is important, as it
emphasizes the fact, often noted by Chomsky, that there is not just one way to do
minimalism. Typically, a research paper will invoke a blend of vertical and
horizontal considerations.  However, as a matter of practice, the two styles differ,
and we hope to have given a feel of this to the reader. Despite the differences,
however, both constitute attempts to move grammatical theory in new directions
towards greater explanatory depth.  Only time will tell whether these impulses
lead in fruitful theoretical and empirical directions. 

4. Conclusion

Language is part of the biological world. Once this fact is the focus of research, as
it has been in generative grammar, it “makes sense to think of this level of
inquiry as in principle similar to chemistry in the twentieth century: in principle
that is, not in terms of the depth and richness of the “bodies of doctrine”
established.” (Chomsky 2000b: 26)

Like any other scientific enterprise, linguistics has focused on different
goals over the years, and has resorted to different methods to achieve them. We

14 Note that we set aside semi-formulaic, non-productive instances like there’s two men in
the room.
15 Using terms like ‘to its left/right’ is just a manner of speaking. Ultimately, closeness is
defined in structural terms (depth of embedding), the details of which are immaterial to
the present discussion. 
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have here distinguished three periods in which distinct goals and methods were
emphasized: the combinatoric stage, the cognitive stage, and the minimalist
stage. We hope to have conveyed the sense that the evolution of linguistic theory
has not been erratic, but instead has followed a coherent direction of inquiry,
similar in spirit to what we find in more basic and successful sciences. The
results obtained so far are promising, and their use has already extended beyond
linguistic matters. 16 Indeed, if the minimalist conjecture about the optimal
character of the language organ turns out to be tenable, one will be able to draw
“conclusions of some significance, not only for the study of language itself”
(Chomsky to appear: 25), but for the biological world at large.  In many ways,
these are exciting times for linguistics.
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