
Chapter 2 

Mental Representation and Meaning 

In this chapter 1 will take a brief look at the relation between 
mental representation and meaning generally. Before assessing 
claims about what it is for a mental state to have a content, it is 
useful to have some idea of how an account of mental meaning 
might fit into an account of meaning generally. 

Original Meaning 

The meaningfulness of some things is often thought to be prior to 
or more fundamental than the meaningfulness of others. Hauge­
land (1985, p. 27) writes 

The basic question is: How can thought parcels mean any­
thing? The analogy with spoken or written symbols is no 
help here, since the meanings of these are already derivative 
from the meanings of thoughts. That is, the meaningfulness 
of words depends on the prior meaningfulness of our think­
ing: if the sound (or sequence of letters) "horse" happens to 
mean a certain kind of animal, that's only because we (Eng­
lish speakers) mean that by it. Now obviously the meaning­
fulness of thoughts themselves cannot be explained in the 
same way; for that would be to say that the meanings of our 
thoughts derive from the meanings of our thoughts, which 
is circular. Hence some independent account is required. 

In this passage, Haugeland expresses the widespread view that 
meaningfulness generally depends on the meaningfulness of 
mental states. Mental states, according to this view, have original 
meaning, whereas the meaningfulness of other things (and per-
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haps their particular meanings as well) is derived, in that they are 
meaningful, and perhaps have the meanings they have, only 
because of the meaningfulness and meanings of mental states. 

Neo-Gricean Theories 

Since the pioneering work of Grice (1957), the idea that meaning 
generally depends on intentionality has come to form the core of 
a sophisticated theory of meaning and communication. (See 
especially Schiffer 1982; Bennett 1975; Lewis 1969; Cummins 
1979.) Neo-Gricean accounts of meaning proceed in two phases. 
In phase one, what a speaker (or, more generally, a user, a 
"mea ner") mea ns by some particu Jar performance is expla ined in 
terms of the speaker's intentions. According to neo-Gricean 
accounts of meaning, the intentions with which we deploy a 
representation determine what we mean by it, and the beliefs 
others (and ourselves, especially at later times) have about our 
communicative intentions constitute their (or our) understand­
ing of it. Phase two of the neo-Gricean account explains conven­
tional (e.g., linguistic) meaning by appealing to a shared plan-­
a convention in Lewis' (1969) sense--for the communicative use 
of a representational type: R means M because users of Rare 
parties to a convention whereby those who deploy it meanM by 
it. In short, representations have meanings only because their 
users mean various things by them, and meaning something by 
a representation is a matter of deploying it with the right inten­
tions. Thus, the semantic properties of representations are de­
rived from the intentionality of their users-either directly, or 
indirectly via the existence of a convention governing their 
communicative uses. 

Could a neo-Gricean theory apply to mental representations as 
well as to such nonmental representations as linguistic symbols 
and stop signs? Neo-Griceans hold that meaning ultimately 
depends on the communicative intentions of communicating 
agents. A neo-Gricean theory of mental representation, then, 
would have to hold that someone or something uses mental 
representations with the intention of communicating something 
to someone or something. But a person does not use mental 
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representations with the intention to communicate anything to 
anyone; indeed, mental representations of the sort standardly 
featured in the CTC--e.g., a 2i -d sketch or a phonemic represen­
tation of a heard utterance-are not used intentionally (or even 
consciously) at all. Thus, the "communicating agents" required 
by the theory would have to be subsystems-"sub-pcrsonal 
agents," as Dennett (1978) calls them, or pro tempore homunculi 
(see also Lycan 1981, 1987). These agents would have to have 
communicative intentions and beliefs in order to mean some­
thing by the mental represen tations they use and in ord er to en ter 
into conventions governing the communicative uses of those 
representations. 

But this is surely implausible; there is no reason to think that 
our subpersonal systems (assuming there are such things) have 
beliefs and intentions. Although it is often supposed that 
subsystems use representations in some sense, it is not at all 
plausible to suppose that they use representations intentionally. 
Ordinary belief and intention are mysterious enough. We make 
no explanatory progress by relying on the unexplained and 
implausible idea that subsystems have communicative inten­
tions and beliefs.1 

Neo-Gricean theories of meaning can be seen as a species of 
theory that reduces meaning generally to intentionality. Whereas 
neo-Gricean theories focus on communicative intentions, there is 
a tradition, going back to Berkeley and including the later Wittgen­
stein, that holds that the meaning of a representation is a function 
of its intended use, where this is construed more broadly than 
communicative use. The same points just made about neo­
Gricean theories apply to the genus generally: They are unpro­
mising as theories of mental representation because they require 
subpersonal agents with intentions to use mental representa­
tions. Thus, "intended-use" theories provide us with no help in 
explaining mental representation.2 

Intended-Use Theories without Intentionality 

The objection to intended-use theories of mental representation 
is that they implausibly require subpersonal intentional agents. 
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This objection could be got around if it were possible to get 
nonintentional states of some kind to play the role that intentions 
and beliefs play in intended-use theories. Maybe the nested 
COALS and PLANS of AI could be made to do the trick.' This 
may strike some as an attractive idea in any case, since the beliefs 
and embedded intentions required by Gricean analyses arc a bit 
implausible if construed as ordinary beliefs and intention~j; cer­
tainly people are seldom if ever conscious of having the required 
intentions and beliefs. 

I can't stop to evaluate this idea here, but it is worth pointing 
out one source of difficulty. It is no accident that Gricean analyses 
appeal to beliefs and intentions, for these have the same sort of 
"wide content" (l)utnam 1975) as the linguistic and other repre-­
sentations whose contents these analyses seek to explain. If you 
think that "water" in your mouth means H20 and not XYZ (the 
lookalike stuff on Twin Earth), and if you advocate an intended­
use theory of linguistic meaning, then you will want your linguis­
tic meanings to be grounded in mental states that have wide 
content too. Ordinary beliefs and intentions fit the bill, or so it is 
often claimed, j but it 1sn't at all clear tha t the data structures of the 
erc can be made to fit the bill (and, as we will see in chapters 8 
and 10, they probably cannot). 

A more plausible line for intended-use theorists is to reduce 
nonmental meaning to intentionality, and then to either attempt 
directly to explain intentionality in some naturalistic way or 
attempt to reduce intentionality to mental representation and try 
to deal with tllat naturalistically. It is as part of this last strategy 
that the RTI especially recommends itself to rnany: Reduce 
nonmental meaning to intentionality, and then employ the RTI to 
reduce intentionality to mental representation. But we need to 
keep in mind tha t mental representation as supplied by such 
theoretical frameworks as the CTC may not be able to bear the 
burden. 

Symmetrical Theories of Mcanil1R 

The above quotaticn from Haugeland envisages an asymmetri­
cal treatment of meaning, i.e., a treatment that accords priority 
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("originality") to mental meaning. But it is possible to hold that 
mental and non mental representation are basically the same. 
(See, for example, Block 1986 and Millikan 1984.) Theories of this 
kind must reject the Gricean idea that nonmental representation 
is ground ed in intentionality, for if mental and nonmental repre­
sentation are the same animal, then mental representation will be 
grounded in intentionality too, and that, as we saw, is implau­
sible at best. Those who advocate a symmetrical treatment of 
representation will therefore want to hold either that intention­
ality and representation arc simply independent or that inten­
tionality depends somehow on representation. I am not sure 
that anyone currently adopts the first line. Among those who 
adopt the second line, two different camps can be discerned: 
Those who, like Quine (1960) and Davidson (1975), hold that 
belief and desire are somehow parasitic on language, and 
those who, like Fodor, seek to ground intentionality in mental 
representation. 

Grounding Intentionality in Mental Representation 

There are two basic strategies: 

"Localism" The idea here is to think of each intentional state as 
grounded in a corresponding mental representation. One can 
adopt the RTI and then try to attach intentional contents-the 
contents of beliefs and desires-to mental representations, or one 
can adopt a modified version of the RTf according to which 
intentional contents ("widecontents") are the result of subjecting 
representational contents ("narrow contents") to some further 
nonpsychological constraint not required for mere representa­
tion. 

JJ Globalism" The idea here is to adopt a conception according to 
which one's intentional states are grounded in one's total nonin­
tentional psychological state plus, perhaps, some nonpsychol­
ogical condition. Dennett holds a view like this, as does (l think) 
Stalnaker (1984). 
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Conclusion 

Philosophy has a lot of roles ready and waiting for mental 
representation to step into. But whether it can play any of these 
roles, and if so, which ones, depends on what mental 
representation is. But this question, I contend, can be answered 
only by examining the scientific theories or frameworks that 
invoke mental representation as part of their explanatory appa­
ratus. Since there are a number of different frameworks in the 
running in cognitive science today, we are not likely to get a 
univocal answer. We won't get any answer until we focus on 
some particular framework and start slogging. The remainder of 
this book tries to get some of the slogging done by evaluating 
various philosophical accounts of mental representation to see 
whether any of them will ground the explanatory role assigned 
to that concept by orthodox computationalism (i.e., the CTC). 

We are now ready to turn to the main guestions: What is it for 
a mental representation to have a content, and what determines 
what content it has? In the context of the eTC, this is equivalent 
to asking what makes a data structure a representation, and what 
determines what it represents. And let us just remind ourselves 
once more that folk psychology and the ordinary language of 
intentional characterization are NOT the topics. 
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Similarity 

Some Whiggish History 

Several developments in the seventeenth century combined to 
make the idea that representation is founded on similarity seem 
difficult to maintain. One of these was the Copernican revolu­
tion. Ptolemaics, one supposes, imagined the motions of the 
planets as they modeled or drew them, and so did their Coperni­
can opponents. But each party imagined matters so differently 
than the other that, at most, one could possibly have had in mind 
something similar to the real state of affairs. But then one party 
or the other (or both) must not have been thinking of the motions 
of the p1anets at all! Yet surely the dispute was about the motions 
of the plants. One party or the other-or perhaps both-misrep­
resented the motions of the planets. 

We encounter here for the first time what will be a recurring 
theme in this book: !he difficulty of accollTl.!~J()rmisrepresenta­
tion. The difficulty arises'hlconl1ection with the_si!!l_i~a.~i:!yY1~~ 

"because it seefilst2ITlilke trulyrildicCi!lnisreprese11tationtQ:lpos­
sible. Ptolemlicpictures of the planetary motions weren't at all 

"srIDlIar to the actual motions, and this seemed to force the 
conclusion that they were not pictures of the planetary motions 
but pictures of something else (other Ptolemaic pictures and 
models?) or of nothing at all. The~!lI!nClE~!Y vjg~YJ?_~ems.1Q .. il.D~w 
for misrepres~IltCi!i()l1()3lh' w hellJnedissimilari tyj§x~Ja.: ~i ve.l y 

._ .... ~!!lall: If r is to represent x rather than y, then r had better be more 
simIlar to x than y; otherwise, similarity can't be the whole story. 

A less famous but ultimately more important development 
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was Galileo's use of geometry to represent nonspatial magni­
tudes. 1 Consider a body, uniformly accelerated from rest, that 
travels a fixed time t. When time runs out, it will have achieved 
a velocity v. Now consider a body that travels at a uniform 
velocity v /2 for the same time t. It turns out that both bodies will 
cover the same distance. Calileo's proof of this result involves a 
revolutionary use of geometry. In figure 3.1 the height BC of the 
triangle/ rectangle EBC/DCBA represents the time t. The base EC 
of the triangle ECB represents the terminal velocity (0) of the 
uniformly accelerated object, and hence the base DC of the 
re~tangle represents the constant velocity (v /2) of the unacceler­
cited object. The area of the rectangle DCRA represents the 
distance traveled by the unaccelerated object (vt ), and the area of 
the triangle EeB represents the distance traveled by the acceler­
ated body.2 Proof of the result reduces to the trivial demonstra­
tion that the triangle and the rectangle have the same area. 

What is striking about this use of geometry is that lines repre­
sent not trajectories or distances but times and velocities. Areas, 
not lines, represent distances. Nowhere is the path of the object 
through space represented. ,SlJ:))ilarity evidently gives us no 
handl.t::.£~.~hat __ mak~~."g~!~~()' s"crragr,imo·"arepresentaHon of 
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Figure 3.1 
Calileo's diagram. 
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mechanj.cal.magnit1,!9~§~nd their rciati911s. What we need is 
S;m~thing radically different. The crucial factor seems to be that, 
given Galileo's interpretation, the laws of geometry discipline 
the representations and their relCltions to each other in the same 
way thatthe laws of nature discipline the mechanical magnitudes 
and their interactions.3 We will return to this important theme in 
chapter 8. 

Descartes put the finishing touches on this story by discovering 
a way to do geometry with symbols instead of pictures. Descar­
tes' analytic geometry allows us to represent spatial things with 
equations. Nothing is more obvious than that the Cartesian 
equation for a sphere doesn't resemble a sphere. 

As striking as all these examples are, it is possible (just) to 
dismiss them as cases of nonmental representa tion on a par with 
language. After all, it was obvious all along that all representa­
tion couldn't be grounded in similarity, since language is an 
obvious counterexample. There were, of course, half-hearted 
efforts to see linguistic representation in terms of similarity. But 
words seldom sound (or look) like what they mean. Still, lan­
guage and other nonmental cases could be, and generally were, 
defused by adopting some form of the intended-use theory, 
leaving original meanings attached to things in the head-im­
ages or inFORMed mind stuff-things comfortably dependent 
on similarity for their status as representations. 

For Locke, however, there was at least one scientific develop­
ment that didn't admit of this otherwise admirable solution: 
atomism's introduction of the concept of a secondary quality. By 
Locke's lights, anyway, secondary qualities seem to be explicit 
cases of mental representation without resemblance (Essay Con­
cerning Human Understanding, II, viii). This led Locke to develop 
an account of mental representation that did not depend on 
similarity, but on covariance. This idea-an idea thClt enjoys 
considerable popularity today--will be the subject of the next 
chapter. 

Similarity Critiqued 

Computationalists must dismiss similarity theories of represen­
tation out of hand; nothing is more obvious than that data 
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figure 3.2 
Descartes representing a sphere. 
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structures don't resemble what they represent. Still, it is worth 
taking a few pages to rehearse some more general problems with 
the idea that mental representation is grounded in similarity. 

The Problem of the Brain as Medillm 
11: (!he most obvious difficulty with the,similarity theory is that it 

"!\ seems incompatible with physicalismJ If mental representations 
are physical things, and if representa fion is grounded in similar­
ity, then there must be physical things in the brain that are similar 
to (i.e., that share properties with) the things they represent. This 
problem could be kept at bay only so long as mind-stuff was 
conceived of as nonphysical. The idea that we could get redness 
and sphericity in the mind loses its plausibility if this means we 
have to get it in the brain. When I look at a red ball, a red sphere 
doesn't appear in my brain. If the ball is a rubber ball, it seems the 
brain will have to be made of rubber, or at least be elastic. And 
what about furry tabby cats? 

But perhaps we can find a way to get along with less than the 
real thing. Perhaps something with a kind of restricted similarity 
would do. After all, pictures can represent three-dimensional 
things without themselves being three-dimensional. And isn't 
pictorial representation-the sort of thing we call "representa­
tional art" -grounded in similarity? Of course the nature of the 
representational medium restricts the kind and degree of similar­
ity that is possible. But that doesn't prevent some representations 
in that medium from being more similar to some things in the 
world than others. A cartoon drawing of Sylvester the cat is more 
similar to Granny than to Tweety Bird, and more similar to 
Sylvester than to either of those, even though it isn't furry and 
doesn't chase birds. Cartoon drawings are limited with respect 
to the kinds of similarity to the world they can exhibit, but they 
do remarkably well for all that. In principle, anyway, the same 
point applies to brain processes. 

The trouble with this idea is that "restricted" similarity isn't 
really similarity (actual sharing of properties); it is only "per­
ceived" similarity. When thinking of similarity, it is often useful 
to ask yourself whether the things said to be similar could literally 
have the same properties. Cartoon cats cannot resemble cats in 
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point of furriness, because cartoon cats cannot be furry. Cartoon 
cats can only look furry-to us. Cartoon cats manage to represent 
cats because they look like cats to us. Cats and cartoon cats are, up 
to a point and in certain respects, perceptually equivalent. A 
cartoon cat in the Sunday comics isn't really similar to a cat inany 
nonpsychological sense of similarity.4 The same point applies to 
brain states: They aren't similar to cats. At best, highly stylized 
pictures of them might look similar to cats to us, in the/same way 
an ink blot or a cloud might look like a cat to us./But this is 

\ 
evidently of no use to the similarity theorist, since perceived 
similarity is evidently an intentional relation and hence presiip· 
poses m.enta1 meanli1.g rather than explaining it. ,Moreover, per­
ceived similarity is useless unless there is something or someone 
in a position to perceive both the representation and the represen­
tandum. But in spite of loose talk of "perceiving" images, it is 
clear that one does not perceive one's mental representations in 
the sense in which one perceives cats and red rubber balls. 

Of course, a difference in "medium" doesn't rule out all genu­
ine similarity. A clay statue can literally have the same shape and 
size as a bronze statue. It can even have the same mass. But it 
cannot have the same mass and the same density, and it cannot 
have the same melting temperature, and so on. And of course it 
cannot be made of the same stuff. Once we weed out merely 
observer-relative "perceived" similarities, it is clear that there 
isn't a hope of enough genuine similarity's remaining between 
brain states and the enormous variety of things we represent to 
underwrite mental representation. When we get down to cases, 
the idea often doesn't even seem to make sense. After all, what 
in the brain could literally have the same phonetic properties as 
a linguistic utterance?5 

The Problem of Abstraction 
Even if we ignore the fact that a difference in medium between 
representation and representandum is bound to rule out all but 
the most shallow similarities, the doctrine that representation is 
ultimately grounded in similarity suffers from a serious concep­

tual defect:_§.illl_ilar~·! __ ~~~:_:_~~~l1()t ci.~~_l._~ith aE~!r:act~on. 
,> 

l-l 
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To see how this problem arises in a concrete case, suppose that our 
mental representations are images, and suppose that there is no 
problem about how images could resemble things in the world. 
There is still a problem about how images could function as 
abstract ideas: How could an image of a dog mean any dog 
whatever, rather than some particular dog (namely the one to 
which it is most similar)? 

As Jonathan Bennett (1971) points out, the problem isn't com­
pletely hopeless; images can simply be, as it were, silent about 
certain matters. For example, it is possible to imagine your car 
without thereby imagining the license plate down to the number 
and the name of the state. Your image, then, will equally "agree 
to" any car that differs from yours only in license plate. 

The amount of abstraction available from images, however, is 
limited. We cannot, as Berkeley pointed out in the introduction 
to the Principles of J-lumall Knowledge, imagine a triangle without 
thereby failing to produce an image that will agree equally to any 
triangle. Ditto for cats and neckties: Either you imagine stripes 
or you don't and either way you're going to miss some of the best 
cats and ties. 50 images won't do as abstract ideas-as represen­
tations that have, in principle, open-ended extensions.6 

It doesn't take too much to see that the problem isn't limited to 
images; anything that is supposed to represent by resemblance is 
going to suffer the same fate. Indeed, anything physical is going 
to do worse than mental images, because physical things can't 
simply be "missing" a property; every determinable is going to 
have some determinate value? Finding a physical object that is 
equally similar to all cats but more similar to any cat than to any 
none at is conceptually ou t of the question. 5imilari ty can't hope to 
underwrite abstraction, and representation without abstraction 
is, as Locke pointed out in book III of the Essay, not worth 
bothering abou t. 
O:b~PtQJ?I~m of Clbstract 'representation is this: How can a 

representation "agree to" (represent) a whole class of things that ",A 
differ widely from one another on many dimensio~~? How, for 'N' 
example, can we represent all and only vegetables? )Similarity is 
no help here, because the brain isn't a vegetable~and because 
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nothing is only a vegetable. Anything you happen to pick as a 
vegetable representation (especially a nonvegctablc such as a 
brain state) will be similar to nonvegdablcs in a huge number of 
irrelevant respects.(Thus, another way to sec the problem of 
abstraction is this: How do we rule out rl'semhbnce in irrelevant 
respect;;: 

To see how this problem might be solved, consider how simu­
lacra might enter into an account of color recognition. How 
might we design a system to do the job? As a crude first pass, we 
might give the system a set of plastic chips of various colors, with 
color words printed on them. To identify the color of something, 
the system would find the best match in its supply of chips and 
display the word. Now, of course this works fine if the system 
knows to match the color of the target to the color of the chip. But 
suppose it is sim.ply a "similarity detectol'." What is to prevent it 
from, say, matching its round chips to round targets and its 
square chips to square targets? After all, it has to have such chips 
if itis goingto be able to deal with shape as well as color. A simple 
solution is to make sure that the only similarities the system can 
detect are similarities in color. But then what makes the blue chip 
represent blue in this system isn't just the fact that it is blue (and 
hence similar to blue things); it also depends on the fact that it is 
used by a device tha t ignores everything but color. The very same 
chip, used by a device that ignores everything but shape, repre­
sents (say) round. Moreover, it is clear on reflection that, even in 
the color case, the color of the chip is inessential. What is essential 
is only that something in the system with the word "blue" printed 
on it should get sent to the display module when and only wizen the 
system is given a blue target.s This is the idea that Locke exploited 
to develop the core of a theory of representation based on 
covariance (note the italicized phrase in the previous sentence) 
rather than on similarity. It is thus no accident that Locke was led 
to covariance; if you are interested, as Locke was, in the problem 
of abstraction, there is a natural and compelling route from 
similarity to covariance. For Locke, the problem of abstraction 
and the problem posed by secondary qualities lead to the same 
place. 
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Covariance I: Locke 

Piol 

The idea that mental representation is grounded in covariance 
has recently been worked out by a number of philosophers, most 
notably Fodor (1987) and Dretske (19Rl). However, the central 
thesis--that causal links between mental representations and the 
world determine the semantic content of mental representa­
tions-is widespread. I cannot hope to deal separately with all 
the important variations on this idea. Instead, I will begin by 
constructing and criticizing a kind of prototype that I find in book 
III of Locke's Essay Concerning Human Understanding. I think 
Locke did, in fact, hold something like the theory I will expound, 
but I don't really care. What 1 want is a clear and fairly simple 
version of the sort of theory that founds representation on covari­
ance. The theory I. attribute to Locke satisfies this requirement 
admirably. lam convinced that contemporary versions ofcovari­
ance theories, including those of Fodor and Dretske, are easily 
understood and critiqued once we understand the basic flaws in 
the simple theory I attribute to Locke. The idea, then, is that this 
cha pter will function as a kind of warmup. Getting the basic ideas 
and moves down pat in this somewhat artificial setting will facili­
tate discussion of the more sophisticated versions of Fodor and 
Dretske in the next two chapters. 

Locke on the Semantics of Mental Representation 

Locke, unlike Berkeley and Hume, saw clearly that representa­
tion could not be founded on resemblance. What, then, does it rest 



36 Chapter 4 

on? Locke's answer is that it rests on covariance: Our simple 
ideas are adequate because they are regular and natural produc­
tions in us of external causes. The idea we have when we look at 
a white thing is an idea of whiteness-a representation of white­
ness-because it is the idea white things naturally cause us to 
have. 

Evidently, however, not every case of covariation is a case of 
representation. Sunburns don't represent exposure to ultravio­
let rays. To deal with this problem, Locke had recourse to the 
following idea: Covariation is representation when the represen­
tor (the idea or symbol or w ha tever) has the right sort of cognitive 
function. The thing is a representation in virtue of having the 
right function, and the covariance establishes the specific 
content.] 

To see how this works, we need a systematic context-a sketch 
of a cognitive system-to anchor talk of cognitive functions. (See 
Cummins 1975a.) To this end, consider Locke's theory of the 
classifica tory use of general words. In book III of the Essay, Locke 
expounds a theory that explains the semantic properties of 
communicative symbols in terms of the semantic properties of 
mental representations. For example, on Locke's theory it is the 
fact that a general word is conventionally associated with a 
certain abstract idea that gives that term its satisfaction 
conditions. 

Locke was impressed with the tension between two facts: (i) 
any symbol can ha ve any meaning w ha tever-words don't fit the 
world as keys fit locks. (ii) Nevertheless, words can be used 
incorrectly and falsely. How can (ii) be true, given (i)? How can 
"cat" be the right word for Graycat, given that the word "cat" 
doesn't fit Graycat any better than any other word? Locke's 
answer was that when we learn English we learn that, in our 
language community, the term" cat" is conventionally associated 
with an abstract idea (concept) that bears a natural, noncon­
ventional semantic relation of agreement to all and only the cats. 
Abstract ideas do fit the world as keys fit locks, and words "stand 
for" abstract ideas in virtue of a purely conventional association. 

Locke has given us, or can be construed as having provided, a 
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computational account of the classificatory use of general terms. 
This becomes obvious if we imagine a concrete instantiation. 
Consider, then, the mechanical device LOCKE (figure 4.1). LOCKE 
is equipped with a TV camera hooked up to some input modules 
(in the sense of Fodor 1983), which in turn are hooked uptoa card 
punch. When the TV camera is pointed at something, a punch 
card called a concrete idea of sense or a percept is produced. 
Percepts are fed into a sorter, which compares them with a stack 
of master cards called abstract ideas or concepts. When a percept 
matches a concept-Le., when the percept contains at least all the 
holds the concept contains-LOCKE displays the term written 
on the back of the concept. Any word can be written on the back 
of any concept; that is a matter of convention. But once the words 
are printed on the concepts, everything else is a matter of physics. 
Concepts, of course, can have control functions other than the one 
just described, and percepts needn't be visual. Moreover, con­
cepts are made from percepts, according to Locke. But enough; 
what we have will do for the purpose at hand.2 

Given this sketch of a part of the human cognitive system, we 
can put the notion of covariance to work to define representation. 
What makes a given concept the cat-concept is the fact that it is the 
thing that matches percepts of cats. What makes something a 
percept of a cat is just that it has some features (some pattern of 
punches) that percepts come to have in the system when, only 
when, and because the system is in perceptual contact with a cat. 
Cats cause Locke's perceptual system to generate percepts with 
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a characteristic punch pattern. When it finds (or constructs) a 
master card that matches that pattern, it writes 'cat' on the back, 
because that is the pattern that identifies the presence of cats to 
the system and hence the pattern wanted as the meaning of 'cat'. 
(It does this, we may suppose, by a kind of trial and error, trying 
various words on various cards until it is able to substantially 
avoid error messages from its peers.) If there is a pattern of 
punches that shows up on percept cards when, only when, and 
because the TV camera is pointed at a cat, then that pattern, 
wherever it occurs in the system, represents cats. Being a cat 
representation is being something that is, in perceptual contexts, 
a litmus test for cat presence. For future reference, the idea is 
briefly expressed as follows: 

(Ll) x represents y in LOCKE = df x is a punch pattern that 
occurs in a percept when, only when, and because LOCKE is 
confronted by y (whiteness, a cat, whatever). 

There is, of course, a problem about how to spell out "con­
fronted by" in a non-question-begging way, for the only thing 
that looks a sure bet is to say that LOCKE is confronted by a cat, 
or whiteness, just in case a corresponding percept is produced. 
But a corresponding percept is just one that has the right repre­
sentational content. I suppose the best strategy is to pass the buck 
to the psychophysicists, trusting them to identify in some nonin­
ten tiona 1 way some causal conditions sufficient for percept pro­
duction. In practice this is likely to be circular, since the only way 
psychophysicists are going to discover such conditions is by 
correlating them with the "corresponding" percepts. But in 
principle (philosopher's friend!) itdoesn't haveto go that way,as 
the example of LOCKE shows; we can simply correlate a punch 
pattern qua punch pattern with a set of conditions sufficient to 
produce it (given proper functioning of LOCKE). 

Notice how the theory works: If something with the right role 
in the system-the right function-covaries with something else, 
then we have not only representation but also a specific content. 
Locke's theory begins with the plausible (perhaps inevitable) 
idea that the things that mediate cat recognition in the system 
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must be the cat representations. To putthis idea to work, we have 
had to sketch enough of a functional analysis of the recognition 
system to identify the relevant things: punch patterns on percept 
cards. This is surely the right way to solve the Problem of 
Representations. But the theory goes farther; it proceeds to read 
off a solution to the Problem of Representation-viz., LP 

The essential points about the theory, from Locke's point 
of view, are (i) that it does away with resemblance as the 
ground of representation and (ii) that it solves the problem of ab­
straction. Let us take a moment to understand how this is 
accomplished. 

Resemblance avoided In discussing a simple color-recognition 
system in the last chapter, we encountered the following prob­
lem: How is the system to avoid matching the round blue chip to 
round targets instead of blue ones? The obvious solution is to 
design the system so that it is insensitive to everything but color. 
But then it is easy to see how to make resemblance drop out of 
the picture, for what matters is only that the system produce 
something with 'blue' printed on it in response to blue things. 
Whether that something is itself blue is quite irrelevant; the 
causal origin and the functional role of the thing-the fact that it 
gets produced by blue things and the fact that it drives the 
"speech" system (and other motor and cognitive systems) appro­
priate-are what count. 

Abstraction achieved Once we cease to think of the relation 
between representation and representandum in terms of similar­
ity and begin to think in terms of covariance, the problem of 
abstraction has a simple solution. A master card (concept) that 
has a pattern of punches that occurs in a percept when and only 
when the system is confronted by blue has something that will 
match (have the same punch pattern as) every adequate percept 
of a blue thing, and in that sense will "agree with" (Locke's term) 
each and every blue thing. No such solution is available to the 
resemblance theorist, because nothing can resemble all and only 
the blue things. But something can be the "regular and natural 
effect" of blue on the system, and hence occur in the system's 
percepts when and only when blue is present to it. 
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M isrepreserz tatiorz 

The fundamental difficulty facing Lockean theories is to explain 
how misrepresentation is possible. To see why this is a difficulty, 
try to describe a case of misrepresentation. Suppose LOCKE is 
confronted by Graycat but generates a dog-percept (i.e., a percept 
with the feature 0). Then it is not true that 0 occurs in a percept 
when, only when, and because a dog is present, since no dog is 
present and the current percept has feature D. Hence, 0 doesn't 
represent doghood, and LOCKE has not generated a dog-per­
cept, contrary to hypothesis. LOCKE cannot misrecognize Graycat 
as a dog-not because LOCKE is so clever, but because mirepre­
sentation is an incoherent notion given Ll, the target theory of 
representation. Since it is possible (indeed inevitable) to some­
times misrecognize cats as dogs, something must be wrong. 

Lockeans, I think, have just one way of dealing with this 
problem: idealization.4 This can take one of two forms: idealiz-· 
ing away from malfunctions and idealizing away from subopti­
mal conditions of perceptual recognition. 

Malfunctions and Misrepresentations 
It is tempting to regard misrepresentation as something that 
arises from malfunction: Perhaps if LOCKE were functioning 
properly, it wouldn't misrecognize Graycat as a dog. We can 
exploit this idea by defining representation as follows: 

(L2) x represents y in LOCKE =: di were LOCKE functioning 
properly, punch pattern x would occur in a percept when, 
only when, and because LOCKE is confronted by y. 

L2 allows for misrepresentation because it makes having a repre­
sentational content a modal property of punch patterns-a prop­
erty a punch patter can have even if LOCKE never succeeds in 
recognizing something corresponding to that content. Perhaps it 
always malfunctions when confronted by cats. Nevertheless, it 
could still be true that were LOCKE to furzction properly, pattern C 
would occur in a percept when, only when, and because the 
system is confronted by a cat. Given this revision, it isn't actual 
covariance that matters; it is the covariance that would obtain 
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were LOCKE functioning properly. Perhaps, like many AI 
systems, LOCKE seldom functions properly. 

Given our focus on the CTC, the trouble with this response to 
the problem of misrepresentation is that, according to the CTC, 
the most obvious and everyday cases of perceptual 
misrepresentation-viz., the illusions-are not cases of malfunc­
tion but cases of proper functioning in abnormal circumstances. 
What happens is that the normal functioning of the system in an 
abnormal situation results in a misrepresentation. For example, 
subjects looking into the Ames Room (figure 4.2) misrepresent 
the relative heights of things in the opposite corners. But the 
problem isn't that the visual system suddenly breaks down in 
some way when one looks into the Ames Room; the problem is 
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rather that the visual system computes the relative heights of the 
things in the room from, among other things, the assumption that 
the room has square corners." The same principle holds even 
more obviously in purely cognitive cases; for example, the detec­
tive who draws the most rational conclusion given the available 
evidence may yet arrest the wrong person. In such a case, normal 
functioning-even optimal functioning-guarantees misrepre­
sentation if the evidence is inadequate in some way. 

If cognition rests on computation, as the eTC assumes, then 
there is an important respect in which error is essential to a well­
designed cognitive system: The computational problems faced 
by a system with finite resources--especiallymemory and time­
can succeed only by taking short-cuts. Such a system must 
employ algorithms that rest on fallible assumptions-for ex­
ample, that objects in space arc rigid (Ullman 1979), that corners 
of a room arc "square," that the future will resemble the past in 
the respects chosen by conceptually salient features, that other 
agents are rational and in fact know what they are in position to 
know, or that objects don't come in transparent pairs (hold up 
your finger in your field of vision and focus on something beyond 
it), etc. 

Traditional epistemology typically attempts to idealize away 
from resource constraints. Research in AI strongly suggests that 
this is a false idealization: When you try to add in resource 
constraints afterward, you always wind up redesigning the 
system from scratch. Epistemology for God and epistemology 
for us arc two different things. God never had to worry abou t 
recognizing tigers in time to evade them. 

Ideal Circumstances for Perception 
Assimilating misrepresentation to malfunction, then, yields a 
concept of misrepresentation that undermines computationalist 
explanations of misrepresentation. Still, reflection on the critique 
just rehearsed suggests another cure. The core of that critique is 
that misrepresentation often occurs as the result of proper (even 
ideal) functioning in less-than-ideal circumstances. Misrepresenta­
tion seems (in these cases, anyway) to be due to a departure from 
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ideal circllmstances. This suggests that we revise the definition as 
follows: 

(L3) x represents y in LOCKE =: ,If were LOCKE functioning 
properly and circumstances ideal,xwould occur ina percept 
when, only when, and because LOCKE is confronted by y. 

L3 evidently allows for truly radical misrepresentation of the sort 
imagined in Cartesian Demon scenarios: If all my perceptual 
states are caused directly by the Demon, then conditions are 
never ideal. But it is still possible to represent cats, say, because 
it might still be the case that, were conditions ideal, the rc!evant 
pattern would occur when, only when, and because a cat is 
present. I emphasize this point in order to make it clear that L3 
(and L2, for that matter) accommodates misrepresentation by 
going modal and thereby putting meanings in the hcad.6 

l\Jot only is this a natural way for the account to bend under 
pressure from misperception cases; it is really the only way it can 
bend. The essence of the position is that something is a rcprescn-­
tation of a cat in virtue of having some feature that is, in percepts, 
an effect of cat presence and not of anything else. It has to be 
something that occurs in percepts because a CIIt is present. If it 
occurs because something else is present-a clever cat robot, or 
a dog, it raccoon, or a koala bear-then the account is going to 
attach the wrong content to the punch pattern in question, with 
the result that nothing will count as a cat representation. But no 
occurrence in a perceptual system has a chance of being the effect 
of cats (or anything else interesting) f'xclllsively unless conditions 
are ideaF Under real conditions, error is the price you must pay 
for computational tractability. 

The obvious first question that L3 invites is whether it is really 
possible to assimilate all misrepresentation to failures of one sort 
of idealization or the other, i.e., to improper function or to less­
than-ideal "circumstances." My own view is that it is not pos-­
sible. I will pursue this point shortly. For the moment, I want to 
pursue a different sort of objection: When combined with a 
fundamental empirical assumption of the CTC, L3 leads us in a 
circle and is therefore incompatible with the eTc. 

The a!,sumption in question is that cognitive systems manage 
to get into states that reliably covary with distal features of the 



44 Chapter 4 

environment because of their representational resources: What 
the system does is infer the distal situation from current data 
(proxima 1 stimuli, if the problem is perceptual) and a great deal of 
knowledge slored as data structures. 

To see why this sorts ill with L3, we need to scrutinize this 
business of ideal circumstances. According to the CTC, what is 
likely to be involved? Under what conditions is the system likely 
to produce percepts with features that reliably covary with some 
distal feature? The erc has it (indeed, this was the fundamental 
claim of the so-called cognitive revolution) that cognitive sys­
tems are able to get into states that reliably covary with distal 
features because of their stored knowledge.s For LOCKE, what 
this means is that, in addition to good lighting and that sort of 
thing, the perceptual system is going to have to have access to a 
rich fund of *knowledge about what sorts of distal features are 
likely to produce which sorts of signals at the output end of the 
TV camera. The idea (THE idea) is that the system is able to reason 
from the TV-output (transduced proximal stimuli) and its fund of 
*knowledge to a conclusion about the responsible distal feature.9 

The system, in fact, executes a program that has access to a 
representation of the transduced proximal stimuli and to all this 
*knowledge, and that program computes a representation of the 
distal feature. That representation, in turn, drives the card­
punch, which produces a percept. This, at any rate, is the story the 
CTC directs us to tell. Thus (to echo Fodor), if we are after the 
notion of representation that underwrites computational expla­
nations in psychology, we had better take this story seriously. 

For present purposes, we can sum up the implications of the 
story as follows: If the percept is to be adequate, the mediating 
*knowledge had better be adequate 100. Of course, the transduced 
proximal stimulus has got to be high-grade as well. That will 
require a properly functioning TV camera, and good light, and 
appropriate distances and angles, and so on. But all that won't be 
nearly enough. A big part of what must be the case if the 
occurrence of x in a percept is to covary with the occurrence of y 
in the environment is that the mediating *knowledge must be 
there and must be adequate. No matter how good the stimulus 
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and how well the mechanism functions, suboptimal mediating 
*knowlcdge-a pack of lies, for instance-is going to make it 
impossible for LOCKE to produce percepts with features that 
reliably occur when, only when, and because there is whiteness, 
or a cat, present. But it follows from this that the relevant notion 
of "ideal circumstances" to which F3 appeals is, in large part, a 
matter of the system's having the right *knowledge-i.e., the 
right representations; representations with the right content. 
And that means we cannot fill out L3 without making liberal use 
of the very notion that L3 is supposed to explain. 

It is worth belaboring this point a bit. A computational system 
of the sort favored by the CTC has no serious hope of arriving at 
the truth about even very common perceptual matters without the 
help of a formidable background of *knowledge. [t is fundamen­
tal to the computational approach to perception that perceptual 
systems must make use of a very considerable and sophisticated 
base of *knowledge about the world, including its own 
"specifications," in order to construct reliable percepts. Lan­
guage perception is the most celebrated case, but any perceptual 
system that solves the problem of perceptual constancy is essen­
tially the same; a central claim of the CTC is that the only hope of 
mapping proximal stimuli onto distal stimuli is to use *knowl­
edge of how proximal stimuli are generated to arrive at a ''best 
hypothesis" concerning the distal situation. To define represen­
tation in terms of the optimal functioning of such a system is to 
presuppose the very notion one is trying to define, for such 
systems are specified, in large and essential part, by the tacit 
*knowledge they embody (i.e., by their representational re­
sources). According to the CTC, perceptual and other cognitive 
systems are able to generate reliable indicators of distal features 
because of their cognitive resources-that is, because they are 
represen tational systems. If you define representa tion in terms of 
the ideal behavior of a certain kind of system, you must be 
prepared to specify the kind of system you ha ve in mind. Bu t the 
CTC holds that there is no way to specify a system that has a hope 
of reliably indicating the sort of facts we are capable of represent­
ing without making liberal use of the notion of re resentation. 
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That, to repeat, is what the cognitive revolution and the defeat of 
behaviorism was originally all about. A program isn't enough; to 
understand such things as speech perception you need to specify 
the relevant *knowledge (data) structures. Indeed, it is hardly 
exaggerating to say that, from a eTC perspective, the problem of 
(say) speech perception just is the problem of discovering what 
*knowledgeis required, and in what form it must exist to mediate 
the required inferences. III 

It might seem that the Lockean doesn't owe us an account of 
ideal circumstances.J1 The Lockean says, in effect: JJBeing a 
representation-having a content-is essentially a matter of 
having the right sort of function. Which content a representation 
has is determined by what its tokening in the system would 
covary with und erideal conditions. Thus, what you do to ascribe 
content is point to the right sort of thingamabob-a punch 
pattern in a percept card, say---and ask what would covary with 
the occurrence of that thingamabob if circumstances were ideal. 
Why isn't that clear enough?" 

It is clear enough as far as it goes, but it doesn't go very far. We 
might concede a kind of formal correctness to the definition, but 
it has no explanatory value except insofar as we have some 
conception of what is meant by ideal circumstances. To see this­
to see that the explanatory value of L3 depends on what concep­
tion of ideal circumstances one has-just consider the default 
conception one does have, viz., that conditions are ideal when 
they are such as to guarantee (or maximize the chances of) 
success. On this conception, circumstances are ideal for perceiv­
ing (say) cats only if the system, when confronted by a cat, 
produces (or is maximally likely to produce) a representation 
with the content CAT. This understanding of ideal circum­
stances plainly renders L3 circular. So, evidently, ifL3 is to tell us 
anything useful, we must bring some other conception of ideal 
circumstances to bear. Moreover, it must be a conception that 
does not depend on a prior understanding of the notion being 
defined, or of any other semantic/intentional concept, since 
Lockeans typically propose to use mental representation to explain 
all that other stuff. 
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What can this conception be? It cannot be the default concep­
tion, as we have just seen. And, as we saw earlier, it can't be the 
one that falls out of the CTC either, for that conception relies 
heavily (as does everything that falls out of that theory) on the 
very notion of representation we are trying to explicate. My own 
view is that these exhaust the plausible alternatives; hence my 
claim that L31eads us in a circle when combined with the CTC. 
The Lockean wants to explain representational content in S by 
reference to the covariance that would emerge if things were 
NICE FOR S. This helps only if we understand what it is for 
things to be NICE FOR S. The difficulty is that the CTC gives us 
formulations of what it is to be NICE FOR 5 that make use of the 
very notion of representational content that the Lockean is trying 
to define. 

Of course, Lockeans won't give up that easily. They have, I 
think, two more cards to play. One is a kind of semantic 
reductionism, and the other depends on the notion of inexplicit 
mental content (i.e., mental content that is not the content of some 
representation). These don't represent plausible alternatives, but 
that remains to be argued. Let us take them in turn. 

Semantic Red1lctionism 
The situation is this: The Lockean needs to tell us under what 
conditions LOCKE will be able to punch a certain pattern-the c­
pattern, let's call it-into a percept when and only when con­
fronted by a cat. Under normal conditions, LOCKE will not be 
able to do this. It is no mean feat, after all. LOCKE needs all the 
help it can get. Computationalist theories all agree about what 
sort of help LOCKE needs: lots of the right *knowledge. But if 
Lockeans go that route, they render their account circular. 

To avoid being circular, Lockeans must specify ideal condi­
tions in a way that does not presuppose content assignments to 
states of the cognitive system. They cannot, therefore, appeal to 
all that *knowlcdge. Thus, it is natural for a Lockean to ask what 
can be achieved without it. What sort of perceptual successes can 
one expect the system to achieve in complete *ignorancc, as it were? 

The inevitable move is some version of reductionism. We 
"begin" with simple perceptual features. A simple perceptual 
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feature is, by definition, the representation of something the 
proper ly functioning system cannot be mis ta ken about (given the 
right lighting and so on) precisely because it is a representation 
whose construction is immune to influences from whatever 
~·knowledge a system might have. Simple perceptual features 
are, in fact, direct correlates of transduced proximal stimuli; they 
represent properties that can be transduced.12 For these cases, L1 
works as it stands. We then move on to "complex features." 
Constructing these docs, of course, require the mediation of 
*knowledge, but that is OK because we have explicitly provided 
for some (or something out of which it can be built) by providing 
for simple perceptual features. And so on. 

This reply avoids the objection, but at a considerable two-part 
price: 

(i) There have to be simple perceptual features, i.e., percep 
tual fea tures that represent properties tha t can be transd u ced. 

(ii) Percepts the construction of which requires mediation 
by *knowledge must require only such '·knowledge as can 
ultimately be expressed solely in terms of representations of 
simple features. The punch pattern for CAT must be a 
superposition of punch patterns that represent simple 
perceptual properties. 

It is worth emphasizing that (ii) must be interpreted in a strongly 
reductionist way. Under ideal conditions, the system must be 
infallible. Confronting whiteness must be nomically sufficient 
and necessary for the occurrence of the w-feature in percepts. 
Hence, the transduced proximal stimulus, plus *knowlcdge, plus 
non psychological laws of na ture must entail (not just make highly 
probable; not just reliably indicate) that there is whiteness out 
there. Remember the "when and only when" in L3. "When": If 
a cat occurs and the c-pattern doesn't occur, then the possibility 
exists that only orange cats, or only Graycat, excite the c-pattern. 
"Only when": If the c-pattern occurs sometimes when it is a dog 
out there, then there is no principled reason not to say that the c­
pattern represents CAT-or-DOG. Thus, the concept CAT must 
reduce to concepts that apply to simple perceptual properties­
i.e., to proximal stimuli. 
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Good luck. The literature since Descartes is littered with 
bankrupt programs that found this price too high.13 If you want 
to get all your content out of representations of simple perceptual 
properties, you are welcome to try; however, you would do well 
to keep in mind that this strategy has a dismal track record. That 
is good enough for me; T don't propose to rake it all up again. 

Inexplicit Content: An Alternative Reply 
As we saw in chapter 1, natural and artificial information-proc­
essing systems can be semantically characterized-character­
ized, in fact, in terms of propositional con tents--even though the 
propositional content in question is not explicitly represented in 
the system. [call the object of such characterization inexplicit 
content to distinguish it from content that is explicitly represented 
in the system. 

Inexplicit content is "in" the system without being represented 
in it. It is thus open to a Lockean to claim (with little plausibility, 
as we will see) that a cognitive system doesn't require *knowl­
edge to mediate perception. It does require content of a sort, of 
course, but nothing explicitly represented is required. The relevant 
facts about the system are facts to be specified in terms of 
inexplicit content. Since inexplicit content is not represented 
content, a definition of representation that presupposes inex­
plicit content is not circular or regressive. This reply blocks the 
critique just leveled against L3, for it demonstrates that in speci­
fying ideal conditions for perception we can presuppose content­
ful background states of LOCKE so long as the presupposed 
content is inexplicit. 

Empirically, this is not a very plausible idea, as I said a moment 
ago. Such things as the rigidity and continuity assumptions 
exploited in vision (Marr 1972; Ullman 1979) may well be implicit 
in the architecture of the visual system in some way (Pylyshyn 
1984, p. 215).14 Much ofthe information that a perceptual system 
brings to bear on a particular perceptual problem is unlearned 
and fixed. But much is not. Language perception is a good case 
in point. The ability to perceive the phonemes, words, phrases, 
structures, etc. of one's language is, to a large extent, acquired. 
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Foreign speech sound s like rapid, continuous, unorganized noise, 
but this changes drastically as you learn the language. Now, the 
CTC accounts for learning-as opposed to other kinds of psycho­
logical change (maturation, trauma, disease)--as the result of the 
acquisition of new *knowledge. Changes in architecture (pro­
gram) don't count as learning, for they are not computationally 
driven. Thus, if acquiring a new language is learning (as it seems 
to be), it is not, according to the CTC, a matter of acquiring a new 
architecture, and hence it is not something to be explained in 
terms of changes in inexplicit content. The perceptual skills 
involved in understanding speech are therefore mediated to a 
significant extent by *knowledge. Much the same goes, I suspect, 
for other domains. The cases of perception mediated only by 
inexplicit content probably do not go very far beyond the cases of 
simple transduction. 

But it doesn't really matter; even if we concede that perception 
is mediated only by inexplicit content and not by explicit repre­
sentations, we will have saved the letter but not the spirit of 
Lockean covariation theories. Lockean theories are supposed to 
explicate what it is for a cognitive system-its states, processes, 
or whatever-to have semantic properties. The assumption is 
that cognitive representations are the fundamental bearers of 
such properties. If Lockean approaches are construed so as to 
presuppose inexplicit content, they fail to address the fundamen­
tal problem they are designed to solve: the problem of what it is 
or something mental to have a semantic property. 

Covariation and Inexplicit Content 
But perhaps we can work out a Lockean approach to the problem 
of inexplicit content. If so, and if we can get around the fact that 
perception mediating *knowledge is often learned and hence not 
inexplicit, it could still be maintained that mental content is 
ultimately grounded in covariance. 

Inexplicit content is part of what Pylyshyn (1984) calls the 
biologically fixed functional architectureY; It isn't something 
that comes and goes in the system, at least not as the result of 
cognitive factors. It is, therefore, essential to a particular cogni­
tive system; change the inexplicit content descriptions and you 



Covariance I: Locke 51 

have described a different cognitive system (though perhaps one 
that is realized in the same biological system). Given this, if we 
are going to make use of the idea of covariation we are going to 
have to trade on the idea that a certain kind of functional archi­
tecture occurs when and only when the world exhibits a certain 
feature, or when and only when a certain condition obtains. 

This is plainly going to fail for artificial computational systems, 
for we are constantly building systems whose architectures 
embody horribly false assumptions. Every logical bug is a case 
in point. What is more serious, every program that falls victim to 
the frame problem or fails to capture the flexibility of human 
reasoning is a case in point. Every time we build a system that 
fails in some way because it is programmed wrong (rather than 
merely misinformed), we instantiate an architecture that embod­
ies false assumptions. It is, to say the least, difficult to avoid this. 
That, in part, is what makes AI a challenging empirical discipline. 

I think we should be impressed by the obvious hopelessness of 
a covariance account of inexplicit content in artificial systems, for 
it seems clear that anyone who accepts the eTe must suppose 
that appeals to representation have just the same explanatory 
role in artificial systems as in natural ones. That, in fact, is one 
way of stating a fundamental assumption of computationalism. 
Thus, if an account of representation doesn't work for artificial 
systems-if, in fact, it is patently silly for such systems-then it 
isn't an account of the concept of representation that underlies 
the eTc. 

This, by my lights, is enough to kill Lockean accounts of 
inexplicit contentin the context of the eTe stone dead. Neverthe­
less, I am going to ignore the problem raised by artificial systems 
and push forward with the discussion of natural systems, be­
cause I think something interesting emerges. 

If we are going to make use of the idea of covariation, then (as 
I said above) we are going to have to trade on the idea that a 
certain kind of functional architecture occurs when and only 
when the world exhibits a certain feature, or when and only when 
a certain condition obtains. What this gives us is something like 
the following (assuming, for now, propositional contents): 
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(L4) 5 has (embodies?) an inexplicit content with truth 
condition C == df the sort of functional architecture 5 exhibits 
occurs (persists?) iff C obtains. 

Thus, for example, an architecture inexplicitly embodies the 
rigidity assumption just in case architectures like it occur (per­
sist?) if and only if the rigidity assumption is in fact satisfied. 

One would have to be a wildly enthusiastic adaptationist to 
believe this, even about biological systems. Surely satisfaction of 
the rigidity assumption isn't sufficient for the occurrence of the 
relevant architecture. I suppose the assumption is satisfied on 
Mars, but I'm quite sure the architectures in question don't occur 
there. Nor is satisfaction of the assumption necessary for the 
occurrence of the architecture; lots of interesting biological fea­
tures occur that aren't adaptations. If this happens in the cogni­
tive realm--and I don't see any reason to su ppose that it cou ldn' t­
then the architecture could occur in environments that don't 
satisfy the assumption. 

To get around this, the Lockean will have to resort to the old 
idealization trick: Perhaps under ideal evolutionary conditions, 
•••. 16 Still, this may look promising; after all, adaptation isn't an 
intentional notion, and the mechanisms responsible for the oc­
currence of a certain kind of architecture do not depend on the 
mediation of*knowledge, and that looks like progress. I suppose 
it is progress, but it is progress down the wrong road. 

The problem is that the sort of covariance envisioned by L4 just 
isn't what is behind inexplicit content. What makes it appropri­
ate to describe the architecture of the visual system in terms of 
(e.g.) the rigidity assumption is,minimally, that the system wouldn't 
work if the assumption didn't hold. If things seen didn't generally 
remain more or less rigid under spatial transformation, the 
system would constantly misrepresent things. That is why it 
makes sense to say that the assumption is, as it were, built into the 
architecture. It is wired up to operate as if it were reasoning from 
*knowledge that included the rigidity '1ssumption. The vision 
program exploits the constraint in that its proper operation 
presupposes that the constraint is satisfied. 
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The evolutionary story is plausible only because we know that 
a system with the architecture in question will work well only if 
the rigidity assumption is approximately satisfied, for the evolu­
tionary story depends on the idea that such architectures will not 
survive will not be replicated over many generations-unless 
the conditions for their working well are met. This is a pretty 
dubious idea, even under the <l<;sumption of ideal evolutionary 
conditions (whatever that may come to); but that is not my point. 
My point is that the evolutionary story assumes that a system 
with the architecture in question will work well only if the 
rigidity assumption is satisfied. But if we have assumed that, we 
have assumed all we need to assume for the relevant inexplicit 
content; the evolutionary story presllpposes the inexplicit content 
attribution! Covariation, and the evolutionary scenario that 
allows us to trot it out, simply drop out as irrelevant. I don't know 
if we should count this as a circularity in L4, but I do think it 
renders lA intellectually uninformative. It just can't help you 
understand what it is to have an inexplicit content unless you 
already have what it takes. 

Before we leave this, there are two final points to be made. The 
evolutionary story depends on the idea that only systems that 
work well will persist. But, first, systems will occur that do not 
persist. What of their conten ts? Second, in this context, working 
well means getting the right percepts constructed, and that 
clearly presupposes the notion of representational content. 

Idealization and Infallibility 
A number of pages ago, I promised to return to the question 
whether we can really assume that a cognitive system would be 
infallible under ideal conditions. 

There are well-known philosophical reasons for resisting this 
assumption. If you take this line, you have to be prepared to 
legislate against alleged cases in which the truth differs from the 
result of ideal inquiry, and that means you have to adopt some 
form of verificationist anti-realism. You must, in short, be pre­
pared to say that what isn't ideally detectable isn't there, and this 
looks more like arrogance than serious theory. 
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One needn't rely on this philosophical line of attack, however, 
for there is an uncontroversial empirical objection to the assump­
tion. As we saw in our discussion of malfunction, error is the 
inevitable price of computational tractability. The *knowledge 
that mediates cognitive inferences is, of necessity, only typically 
and approximately true. Some bodies aren't rigid. Some rooms 
aren't square. Some noses are concave (see Gregory 1970). What 
is more, there is no idealizing away from this kind of error. If you 
want to consider a system with unlimited time and memory, you 
are going to be considering a system with a completely different 
functional architecture than the one that operates under real 
resource constraints. 

When you take friction and air resistance away from a pendu­
lum, you still have a pendulum. Furthermore, you have a 
pendulum whose period depends on its length in just the way in 
which period depends on length in "normal" pendulums. The 
independence of the effect of length on period from the effects of 
friction and air resistance is what makes it proper to idealize 
away from the latter. But when you reduce the resources re­
quired by an infallible program, what you typically get is not a 
program that performs acceptably but not optimally; what you 
typically get is a program that fails to perform at all, or one that 
performs very poorly. Typically, then, this infa llible program (if 
there is one) is just a different program, root and branch, than the 
one that makes things tractable given limited resources by mak­
ing simplifying assumptions. Computational work in early 
vision is a striking example of this general point. There are 
algorithms that will solve many of the computational problems 
infallibly, bu t they require unrealistic resources. Progress was 
made by turning to algorithms that rely on assumptions that, 
although they are fallible, hold quite generally in normal envi­
ronments (Marr 1982; Ullman 1979). 

Thus, the idea that one can idealize away from cognitive error 
is incompatible with a fundamental finding of the ere. That 
theory holds all such idealizations to be fallacious on the ground 
that they violate the requirement that what one idealizes away 
from must be independent of what is left. According to the CTC, 
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then, an ideal but finite cognitive system operating under ideal 
conditions will inevitably make lots of mistakes. Since L3 as­
sumes the contrary, L3 is incompatible with the CTC. 

Summary 

It looks, tentatively, as if computationalists cannot understand 
mental representation in terms of covariation. In a way, we 
should have seen this coming: We're going to have covariance 
only when the epistemological conditions are right. Good epis­
temological conditions are ones that are going to get you correel 
(or at least rational) results. Conditions like that are bound 1.0 
require semantic specification. Less obviously, but just as surely, 
covariance theories presupposes a kind of epistemological ideal­
ization that is forbidden by the CTC. [n the next two chapters, we 
will see whether the most prominent contemporary variations on 
the basic Lockean theme manage to resolve these fundamental 
difficulties. 


