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In two recent issues of this journal, the question of innateness was the
topic of an interesting discussion between Hilferty, Valenzuela, and
Vilarroya (1998), and Jackendo� (1999). Basically, these two squibs
defend opposing viewpoints with respect to what Jackendo� (1996,
1997) had termed the ``paradox of language acquisition'': how can it be
that the linguistic community, despite many decades (or centuries) of
e�orts, has so far failed to produce a single adequate description of a
speaker's knowledge of his/her native language, yet every normal child
manages to acquire precisely this knowledge during childhood?

Jackendo� (1996: 95) had considered this paradox as the most
compelling piece of evidence in favor of the innate basis of universal
grammar. This prompted a reaction byHilferty, Valenzuela, andVilarroya
(1998), in which they argued that implicit and explicit knowledge
should not be confused, and that children obviously do not use, in
the process of acquiring the former, a linguist's arsenal of formal
concepts developed for treating the latter: ``_ mental grammar is a
type of implicit knowledge and theoretical grammar is a type of explicit
knowledge. To link the two notions as equivalent can only lead to
conceptual confusion'' (1998: 179). In other words,

it is a fundamental error of judgment, we believe, to surmise that a cognitive

system such as grammar cannot be learned just because a formalized or explicit
description has not yet emerged after so many years of hard work by so many
people. (1998: 178)

Jackendo� 's (1999) reply was based on the idea that there is a rela-
tionship between explicit and implicit knowledge, if the purpose of
the former is exactly to present the underlying principles on which the
latter is based. He agrees that linguists' grammars and speakers' mental
grammars are ``two di�erent breeds of cat'': speakers do not know
explicitly about NPs and VPs. But he adds that speakers must have
something analogous to these concepts: ``the theorist's notion of NP
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is a label for what (we hope) is a natural class of distinctions that
a speaker makes'' (1999: 273). Also,

from a functional or informational point of view, the distinctions of the lan-

guage are the same no matter whether they are made implicitly or explicitly.
(1999: 276)

Jackendo� does not claim that the speci®c symbols currently used in
grammar description (rules, derivations, constraints) are even close to
being de®nitive:

it might turn out that the formal language of features and functions _ has to
be replaced with, say, the mathematics of chaos theory. (1999: 274)

What he does claim, however, is that these symbols must directly model
the complexity in the speaker's mind. There is a parallelism, according
to Jackendo�, between the way the theoretical model worksÐhow it
accounts for the dataÐand the way the mind of the speaker worksÐ
how it produces the data. Although this claim may seem obvious and
natural, I would like to argue that it requires assumptions that do not
hold for the present state of our explicit knowledge about language.

One of the main reasons for producing scienti®c models of observable
phenomena is to try to understand their ``inner working''. Despite the
necessary and very important concern we should have for the data, it
is obvious that we would not be satis®ed if science could only produce
long alphabetic lists of data. We therefore attempt to create models for
the ``inner working'' of the system based on the patterns and regular-
ities that appear in the description of the data that it produces. We treat
the system as a ``black box'' and the data as its ``output''. We try to
model the interior of this black box, assuming that the regularities and
patterns of the output re¯ect similar regularities and patterns (at some
level) in the mechanism of the system that produced them.

Taken in its most general sense, i.e., that there must be some rela-
tion between output regularities and producing system, this assumption
is clearly reasonable. In fact, if it were totally impossible to deduce
something about the system from its output, then science would be
doomed to failure. However, the form of the relation between a system
and its output is not always direct. The relatively simple relation that
Jackendo� sees between NPs and ``a natural class of distinctions
that a speaker makes'' may not always hold.

As a ®rst example, consider Lamb's (2000) ``toothpaste problem''.
Brie¯y, toothpaste comes out of a tube in a ¯exible cylindrical shape.
If one examines this ``output'', one certainly ®nds regularities and
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patterns: the ``cylinder'' has a diameter of approximately one centimeter,
and is broken o� by users in lengths of about two or three centimeters.
If the ``cylinder'' is not broken o�, its total length could probably reach,
say, three or four meters. One might go on to create a mechanism
that would explain how this long cylinder can be put inside the small
tube: perhaps it is folded up or coiled, and perhaps there is a small
mechanism near the output end of the tube which straightens it out
just before it gets to the output unit. Of course, this answer would
be totally wrong. There is no internal mechanism (in the sense of a set
of parts, or modules, that carry out di�erent actions in cooperation)
that produces the cylinder; rather, it is a result of the interaction
between the properties of toothpaste (a soft, creamy material) and the
form of the opening of the tube (circular), in accordance with the laws
of physics.

In this example, the regularities observed in the output di�er from the
regularities of the system that produces it. A causal relationship certainly
exists between them: the toothpaste cylinder is cylindrical because of
the speci®c properties of toothpaste plus the speci®c shape of the
opening of the tube. However, this ``cylindricity'' of the output does
not correspond to a ``cylindricity'' of the producing system. (Note that,
although toothpaste tubes are usually cylindrical, they need not be: the
occasional square or animal-shaped tubes produce the same cylindri-
cal output as all others.) If an analogy is drawn with speech production,
it suggests that regularities observed in the actual speech data ( VPs and
NPs, constraint ordering, or elements of chaos theory), though causally
linked to the regularities of the language production system in the
mind of the speaker, may be di�erent fromÐnot parallel or analogous
toÐVPs and NPs, constraints, or strange attractors. In this sense, even
though this system behaves as if it had ``cylindricity'' somewhereÐe.g.,
as if the toothpaste were stored in cylindrical shape inside of the
tubeÐthis is not actually the case, as we know by considering data from
sources other than just squeezing the tube. Attempting to model the
tube as if the toothpaste were stored inside in cylindrical shape would
obscure the fact that it is not.

Let us now consider a related situation: ``spontaneous'' or ``emergent''
order and behavior, the so-called ``invisible hand'' phenomena (Keller
1994). I will mention two very simple examples out of many from Keller's
book: the ``line length'' and the ``lawn path'' phenomena. Basically, lines
in supermarkets tend to be of equal length, though the customers which
compose them do not have the intention of doing that: their regularity
in length comes from the fact that every new customer arriving at the
lines wants to pay as quickly as possible, and will thus always prefer
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to move to the shortest available line. The ``lawn paths'' example refers
to the fact that university lawns often have ``footpaths'' where the grass
has been trodden upon and died. The structure of these paths is often
much more ``rational'', ``intelligent'' (in the sense of ``economical'') than
the structure of the paved paths planned by architects: they link the
buildings that are actually more visited by people much more directly.
In fact, one could probably describe such a system, and even predict it
in case it does not yet exist (if, e.g., the lawn is new), from knowing
the spatial disposition of the main buildings (library, restaurant, etc.).
Again, the systematicity arises spontaneously from the actions of
individuals who simply want to go from one building to another in the
shortest possible time and who did not have any intention of creating
themÐwho do not even have an overall picture of what the ®nal pattern
looks like.

Further instances of this kind of ``unexpected output behavior'' can
be found in the ®eld of cellular automata, of which the most famous
example is Joseph Conway's ``Game of Life'' (cf. Poundstone 1985, or
the more succint description in Dennett 1995: 163±180). Basically, the
``Game of Life'' is a computer program which produces patterns on a
grid, based on a small underlying set of ``rules''. Cells in the grid may
be ``on'' or ``o� ''. If a cell is adjacent to two ``on'' cells, then it stays as
it is (``on'' or ``o� ''). If it is adjacent to three ``on'' cells, it is turned
``on'', regardless of whether it was ``on'' or ``o� ''. In any other case,
the cell is turned ``o� ''. One can thus set a certain pattern of ``on'' and
``o� '' cells to start, run the program, and observe how the pattern
changes as cells are turned ``on'' and/or ``o� ''. What is interesting about
this game is that certain patterns, quite unexpectedly, turn out to have
``behavior''. Some appear to ``blink'', going through a series of states
that repeats itself endlessly; others seem to ``move'' around the screen;
others even ``eat'' other groups of cells, or ``mate'' with them, ``giving
birth'' to more patterns that also ``do'' other things, as if they were
``alive''. Considering the simple set of rules that underlies the ``Game
of Life'', the resulting ``behavior'' is quite surprising. Although
the ``behaviors'' are certainly compatible with, and caused by, the rules
that form the underlying system, none of its ``regularities'' and
``patterns''Ð``behaviors'' like blinking, moving, eating, reproducingÐ
parallels any features of this system.

For these examples, as in the case of the toothpaste system, the
regularities of the results (``outputs'') are not similar or parallel to
the regularities/patterns in the producing system that created them. The
``producing system'' in the case of Keller's examples consists of groups
of people who want to buy things in supermarkets, or move from
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one building to another. The lines of equal length, or the regular and
``rational'' paths on university lawns, have no analogous counterparts
in these groups of people, nor does the ``producing system'' of Conway's
``Game of Life'' (i.e., the set of rules that determines which cells will
be ``on'' or ``o� '', together with the computer and the laws of physics)
have any obvious analogous or counterparts, in its own structure, to the
``patterns'' and ``behaviors'' observed in the various groups of cells.
Again, an analogy with speech production systems suggests the possi-
bility that the regularities observed in the data (phrases, constraints,
etc.) may be caused by a system that has no parallel regularities.

This possibility suggests a new approach for the question Jackendo�
asked, concerning child language acquisition: in a system with several
choices (e.g., verbs that can take either dative or accusative comple-
ments), based on some speci®c feature (e.g., in semantic terms, agentivity,
or in phonological ones, stem shape), how did the child know (implicitly)
to use that feature rather than something else? Jackendo� 's answer
is universal grammar: there are innate biases. But what if, as in the
examples discussed here, the underlying system were based on di�erent
principles, unrelated to the issue of case marking, out of which the
observed regularity emerges? In other words, maybe the child does not
``guess'' what feature to choose; maybe its cognitive system simply
develops in such a way that patterns which seem to re¯ect the ``choice
of a parameter'' occur spontaneously (like the properties of tooth-
paste cylinders, supermarket lines, footpaths, or the ``behavior'' of the
``inhabitants'' of Conway's ``Game of Life'').

This may seem a rather weak proposition; in fact, it seems to be simply
saying something like ``we do not know all the complexities yet, so we
should abstain from drawing conclusions''. But it sometimes seems to
be necessary to assert exactly that. Consider, for instance, the famous
``argument from design'' in favor of the existence of a creator for the
universe: mechanisms such as the human eye are so exquisitely complex
and fragile, and so clearly designed for their function (e.g., seeing) that it
is extraordinarily di�cult to imagine how they could arise ``by accident''.
So, there must be an intelligent creator. Analogously, the structure of
language data (and I will insist here on ``the structure of language data'',
not ``the structure of language'') is extraordinarily complex, and yet
people seem to learn and use it quickly and e�ortlessly; therefore, there
must be ``innate biases'' (universal grammar). However, evolutionary
biology has succeeded in coming up with a plausible alternative to the
intelligent creator hypothesis (cf. e.g., Dawkins 1986). The possibility of a
similar alternative should at least be borne in mind by those who advocate
a strong ``universal grammar''.
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The ``underlying system'' in Conway's ``Game of Life'' is the set of
rules that determine the future state (``on'' or ``o� '') of the cells of the
grid; this is what must be ``learned'' by a computer for the ``Game of
Life'' to be played, not the regularities and generalizations based on the
``behaviors'' of groups of cells. The ``underlying system'' of supermarket
lines and footpaths on lawns is the psychology of human beings: the
desire to buy quickly and go back home, or to move quickly from one
building to another. This is what must be ``learned'' by a new system
of elements for the observed patterns to reappear, not any rules or
constraints on line length or footpath direction and shape. As one can
see, it is not so much a question of the formal language in which the
constraints and rules are expressed (rules and transformations, con-
straints, tables, mathematics); rather, the underlying system is simply
not statable in terms of the regularities observed in the data.

Where does that leave us, then? Is it, or is it not, paradoxical that
children learn grammars that linguists are apparently unable to describe
adequately? The way out of the paradox may be simply to let it
fade away: it may be that children do not ``learn mental grammars''.
Maybe they learn ``something else'': maybe their general cognitive abil-
ities evolve and interact with their physical and cultural environment
(which includes the language of their community) in such a way that
they end up capable of producing linguistic data with the patterns that
we observe, without it being the case that these patterns have direct
counterparts in the cognitive skills which cause them, or even speci®c
mechanisms to guide their acquisition. Notice that I am not trying to say
that the underlying ``producing system'' cannot be described or modeled
in explicit terms: the rules of the ``Game of Life'' are clearly describable,
and so are the human propensities that lead to equal-length lines and
footpaths on lawns, and also the speci®c structural details of toothpaste
tubes. Some current works in the connectionist/relational network
orientation (e.g., Lamb 1999) attempt to do precisely that, while other
works, following an evolutionary approach (e.g., Deacon 1997, Croft
2000) are concerned with how such systems may have come to exist
and evolve. What I am trying to say is that such explicit descriptions/
models of the underlying system cannot be based on regularities in the
linguistic data alone. They must take into account the fact that the
linguistic data are generated by a system that is also responsible for
an immense variety of cognitive phenomena and external behavior. They
must also consider the ``big picture'': cognition, neurology, evolution, a
system in which language is one of several co-evolving factors. Such
a viewpoint, as Levinson (2000) points out, is the most promising
way out of the old pendular oscillation between ``nature'' and ``nurture'',
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``universal grammar'' and ``relativism''. Notice that the expression
grammatica universalis was widely used in the thirteenth century;
Roger Bacon taught:

Grammatica una et eadem est secundum substantiam in omnibus linguis, licet

accidentaliter varietur. `Grammar is one and the same in its substance in all
languages, though it may vary in its accidents' (translation mine; from Jakobson
1961: 264, cited in Levinson [2000]).

In conclusion, I disagree with Jackendo� that ``the distinctions of
language are the same no matter whether they are encoded explicitly or
implicitly'' (1999: 276). I think that the distinctions made by linguists
in their descriptions of language data do not necessarily correspond to
distinctions in the cognitive system that produces them, and thus to
items of a ``mental grammar'' that must be learned by the child. This
formulation also avoids the pitfall attributed by Jackendo� to Hilferty,
Valenzuela, and Vilarroya; namely, that their distinction between explicit
and implicit learning may have the consequence that implicit knowledge
can never be properly modeled explicitly. I do believe in the possi-
bility that implicit knowledgeÐmore generally, the cognitive systems
that underlie language and their propertiesÐmay be properly modeled
explicitly; but it seems to me that ``explicit knowledge''Ði.e., linguistic
descriptions of grammatical phenomena and their regularitiesÐmay
not be a good model for ``implicit knowledge''Ði.e., how the mind of
the speaker works. The underlying system is more complicated than that.
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