107-419B Kei t h Dougl as
w lan CGold 9630153

Towards A Rel ational Account O Colours: A Critical Discussion of Hardin

I nt roduction

Hardin (1988, chapter 3) has recently defended a view in the phil osophy
of col our based around evidence that colours are not in any sense physica
properties of objects which are commonly taken to be coloured. In this paper
I will perform3 tasks. In part one of the paper | shall summarize Hardin's
negative account which purports to denponstrate the wongheadedness of his
various opponents’ theses. Part two will discuss his positive views (such as
they are); part three will contain a discussion of where | think his argument
i s weakest and could use some nore direct support from contenporary cognitive
neur osci ence and psychophysics. | shall sketch a few ways in which this could
be done and attenpt to provide greater unity for the account by placing it in

an evol utionary framework.

Part 1:

In this section | shall explore Hardin's negative account. Hardin starts
by quoting from Denocritus concerning the conventionality of colour, telling
us that even friends of science have been slow to acknow edge this. He then
attaches names to each of several common positions concerning the status of
colours. He calls objectivists' those who both hold colours to be properties
of objects and properties of objects which would exist independently of any
sentient observers. Correctly pointing out that this relies somewhat on conmon
sense, he then describes the viewpoint of the so called subjectivists who
think that colours are dispositions of objects to affect organi sns under
appropriate circunstances in a sensory fashion. He then explains that
Denocritus’ viewpoint may be regarded as one particularly extreme form of
subj ecti vi sm

He then turns to remind us in outline of what is and what isn’t known
about optics, particularly what is known about light's interaction with nmatter
that is not el ectromagnetic radiation’, and correctly points out that quite a

Y1 find this choice of termnology a bit misleading. | woul d nove that what Hardin calls
“obj ectivists” should in fact be called colour realists, and “subjectivists” col our
irrealists.

2] include EMradiation in matter as it is changeable (which is equivalent to saying that

it possesses energy) in order to have the advantages of a scientifically justified nmonistic
ontol ogy. (See, for exanple, Bunge 1977 for explanations of the strength of this move.) This
does nmean that traditional fornulations in the philosophy of perception have to be worded
slightly different, but nothing will hinge on this distinction | am neking. (Except, perhaps
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bit about this is known. He al so discusses that less is known about col our
processing in the human vi sual system and correctly points out that a

phi | osopher shoul d be very wary about straying outside the bounds of current
vi sual science (including physics, physiology and psychophysics). This is of
critical inportance, as we shall see later

Next he sketches one version of the objectivist argunent which asserts
that col ours are anong the el enentary properties of bodies, and nmarshals up
several pieces of evidence against this viewpoint. He disnisses an account by
Cornman as bei ng netaphysically acceptabl e but epistenologically ridicul ous.
He does this by pointing out if colours are free of causal relations to
physi cal properties they cannot have any affect on human functioning - either
in brain states (he gives the exanple of beliefs) or in terns of observable
behavi our.

Wth the Cornman account out the way, he nmoves into discussing the other
formof (colour) objectivism He discusses the viewthat “all <fill in a
col our nane here> things share a m crophysical property in comobn” has already
been falsified by work in this area. Sinilarly, he dism sses accounts that

equat e wavel ength (of, say, light coning froma given thing - whether by
refl ectance or emttance, etc.) with a particular colour. This he does by
poi nting out that once a photoreceptor fires, all “information” about the

wavel ength that caused it to fire is lost. He considers other physica
properties of objects that the objectivist mght want to use, such as relative
spectral energy of |ight sources, relative reflectance of opaque bodi es and
rel ative transm ssion of transparent/translucent bodies. Here he points out
that these properties are indeed essential to perceived col our. But they
cannot be identified with col our because of what is called netamerism- the

if there are some strange ontol ogical dualists who think that |ight proves their case or
sonething of the sorts.)

| also note (related to the above remark) that | (like Hardin) amtaking materialism
for granted. This is sinmply to nake sure that the background netaphysics to the di scussion at
issue is roughly conmpatible with the principles and findings of science; | shall assume
throughout the present paper (though, again, see Bunge 1977 for reasons) that idealismand
dualismare inconmpatible with science and thus beg the question against any account of col our
consistent with it. Thus any possible objections to Hardin that rely on unscientific
ontologies | will sinply ignore. Should it be rejoined that | (or Hardin) is begging the
question against the dualist/idealist, | would grant it but also point out that their
position has a tremendous anount of evidence against it and hence the idealist/dualist very
nuch has the burden of proof. (For nunerous reasons of all sorts see Bunge 1977, 1981
Dennett 1991; Churchl and and Sej nowski 1996 (1992); Petrides 1998. The latter four deal with
the issue of dualismin the philosophy of nmind directly, save Petrides 1998, which is a
conpi l ation of the sorts of neurological evidence that exists that the others have referred
to indirectly.)
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fact that coloured |ights of different spectral conposition can appear
(phenorenol ogi cal I y) i ndi stinguishabl e.

He then di scusses the nove that some have made - introducing the idea of
a standard observer. Hardin then di scusses how there appears to be no
principled way of deciding what is going to be a standard perceiver and
standard conditions. The position that he first discusses in this sectionis a
weak subjectivismin order to show that a stronger form of subjectivism(his
positive account) is desirable. This subsection begins with a discussion of
how col our scientists use several “standard conditions” and how none of these
have prescriptions or nmethods for discovering “the colour” of an object. To
this end he points out that each account has sonme flaws (for exanple: how do
we use daylight conditions to deternmine the colour of stars) and then noves on
to a discussion of a large nunber of different proposals to “standardize”
conditions, all of which are shown to have problens of a sinilar sort - each
proposal works well for some cases and not for others®

After finishing the discussion of environmental aspects to the “standard
conditions” problem he noves into the status of the subjects thensel ves.
Equal ly here do we find problems with standardi zation. | find his use of
dichromats in this regard is well founded. | shall have nore to say on this
particul ar issue |ater

Hi s next move is to ward off the phil osophers who call col ours produced
during unusual circunstances (drugs, pressure on the eyeball, and many others)
colour illusions. In section three (below) | will discuss these issues and
integrate Hardin's explanation into a nore general franmework of cognitive
neur osci ence. (CGenerally, in science as well as in philosophy, it is best to
buil d systens of ideas rather than producing isolated ones.) He is quite
correct to point out that these features are often overl ooked by supposedly
sci ence-ori ented phil osophers.

Hereafter, Hardin begins a discussion of the threshold of vision
experiments. Part way through this discussion, he noves into the positive
account, which | wll discuss in the next section.

After the positive account, there are a few nore negative renarks that
foll ow, but by now he has canvassed so many of them and devel oped the positive

1t may very well be objected that he hasn't covered all possible standardizations.
concede this point, however the large nunbers of failed attenpts both shifts the burden of
proof, and “intuition punps” towards the other canp in the debate
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account as far as he is going to here that | feel they are sinply unnecessary
and nake the chapter a bit longer than it should be. | will not summarize them
here.

Part 2:

Hardin's positive account begins in the discussion of subjectivism
during his account of the threshold of vision experinments. These experinents
allow himto quite persuasively argue that the objectivist is required to say

that an object’s col our changes col our based on illumnation, for she cannot
consistently hold any illumnation to be standard. But there is no property of
t he object which changes during the illunmi nation differences, just our

di scrimnation of it. Hence objects just cannot be col oured.

He al so gives several exanples fromvision research not having to do
wi th col our which also work positively. These include the noted waterfal
illusion. | regard this as part of his positive account for it rem nds us that
very often there is no fact of the matter when two intuitive choices about
somet hing are presented. (In the waterfall case, it is neither the case that
the “sense datunf of the rocks are noving nor not noving - they just sinply
are there. This is anal ogous to the threshold of vision experinent because the
“sense data” in that case are (do not appear to be) neither col oured this way
or that.)

Hardin's positive thesis ends there, and due to his negative thesis’

strength, the chapter as a whol e succeeds reasonably well. In the follow ng
section, | will offer sone suggestions to strengthen it further
Part 3:

In this section | will defend the view that Hardin' s account of col our
can be greatly strengthened with a few nore facts gl eaned fromcognitive
neur osci ence and psychophysics. These facts are as follows: the existence of
what is known as cortical colour blindness, further devel opments of the issues
surroundi ng col our blindness generally, and a brief nmention of a few other
facts which are relevant to colour perception. In this section | shall discuss
these facts and how they bear on the phil osophy of colour by integrating them
into an evol utionary context.

Cortical colour blindness (central achromatopsia) normally arises as a
result of brain injury. A patient with this condition has no nenory | oss for
colour (she is able to correctly pair the word “red” with “tomato”) is yet
unabl e to nake col our discrimnations. For instance, Sekuler and Bl ake (1994)
summarize a case in which a patient with this condition was asked to use
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col oured marker pens to shade a drawing froma children’s col ouring book. This
pati ent was unable to correctly use colours in shading the drawi ng and t ook
much | onger than ordinary subjects deciding which marker pen to use for each
area of the drawing. The patient otherwi se had normal vision and further had

i ntact cone photoreceptors of all three sorts. Remarkably, this condition can
al so be hem spherically localized, which has as ‘phenonenol ogi cal’ consequence
t hat sonmeone can | ose col our vision on one side of the visual field only
(Rubens 1985). (What does this tell us about colours not being in the world,
but instead being relational properties to a subject?

The first thing it tells us is that the colour discrimnation systemin
the nervous systemis very distributed. It is not sufficient for col our
perception to sinmply have |ight cause photoreceptors to fire - there nust al so
be cortical activity as well. Secondly, as we shall see below, it |inks col our
sci ence with neurol ogy. Those who claimthat certain colours are illusions are
t hereby required to canvass neurol ogi cal data to support their thesis, which
as we shall see shortly, doesn’t appear to be plausible.

A second consideration in this sectionis that there is also a very
i mportant case for the strong subjectivity of colours found in outline in the
wor k of the phil osopher Daniel Dennett (1991). Dennett’s work actually
contains a response to the work of Hardin's (1988) under exam nation here. |
will present a sinplified version which is enough for my own neurol ogi ca
account, to be presented in due course. Suppose all humans were all red-green
colour-blind. W would have no nane (presunably) for what we now call red and
green; fire trucks, the Canadian flag, |eaves in sumrer, grass and bl ood woul d
all be “gred” (at |east without any vision aids). Then if creatures like the
way us, we would have no principled way to deci de which group had “the
correct” col our vision®” This point can be reinforced by a thought experinent
i n which red-green colour blindness is (presumably artificially) selected for
in hunans and the trichromats becone extinct. Are the remai ning humans al
suffering froma colour deficit? Surely not, for if a mutation brings back in
the trichromacy, we woul d probably want to say that these “new’ people have a
unique ability. (If we regressed societally and forgot our col our science we
nm ght even say that these “new’ trichronmats had a divine gift!)

Dennett al so suggests a way in which the “subjectivisni that these
consi derati ons produce can be rendered a bit less extreme, while stil
mai ntai ning the inmportant features of Hardin's account. He suggests we play
the evolution card, which | think is good, for the follow ng reason. It

4 In short, this thought experiment is to show how “chauvinist” we are about col our
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rem nds us that humans and ot her aninmals have colour vision - to discrimnate
anongst features in the environment. It is hence no surprise that we see green
and red as maxi nally opposed. Fruit that was advertised as ripe would be
selected for, just as discrimnators that could maximally discrimnnate between
subtl e biochem cal differences as evidenced by optical interaction. This
interactionismyields the relational view of colour, discussed in the rest of
this paper as a way of “buttressing” Hardin's account.

Evol ution al so gives us a hint as to why so nany other things can | ook
coloured to humans. Wile human discrimnation systenms (and as we have seen
that includes at the very | east photoreceptors and various cortical areas)
evolved to discrimnate certain kinds of differences, but evolution doesn't
gi ve things neat boundaries. The neural system can be influenced by things
that it was never “designed” to handle by coincidence. Just as humans didn’t
evolve to have an appreciation for nusic, they can use their evolved ears and
brain to enjoy Myzart or whatever nusic desired. Note also that this account
allows vision to be seen as being nore closely related to other senses than
what woul d be on an objectivist account. (I don’t know of any taste
or snell objectivists - why is this?)

Work in neural networks also bears out this account of the evol ution of
rel ati onal properties. Neural networks have the fascinating property that they
can do partial nmatches w thout requiring a (neurologically dubious) explicit
representation of propositions®. The work in this area (for exanple, as
reported in Churchland and Sej nowski 1996 [1992]) is prom sing when it cones
to other aspects of vision; colour “partial matches” seemthat nuch nore
pl ausi bl e now. Partial natches support the relational view as follows. If a
col l ection of neurons evolved to discrimnate one particular pattern of |ight,
it would have a certain probability of firing given other conditions. These
ot her conditions need not be sinmple “partial matches” of the conventiona
sort. The work with neural networks should also rem nd us that neuron firing
occurs statistically - this again suggests that discrimnation abilities could
very well get “gerrymandered” for other uses. Note also that this
consi derati on expl ai ns why col ours can be produced by halluci nations and so
on. As is well known, neurons can be made to fire for other reasons than what
they evol ved to detect by other physiocheni cal means (drugs, pressure,
el ectric discharge) because they aren’t “cleanly engi neered systens”. Even if
they were, any “design” has occasional side-effects that can be exploited now
and t hen.

5 For instance, that contained in the work of Jerry Fodor. See Medin and Ross 1997 for
details on why “propositional fornf representation is neurologically dubious.
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Hardi n quite thoroughly amasses evidence for the negative part of his
thesis, but as we have seen, could have nore thoroughly devel oped a positive
account, which I will now briefly outline. Al the considerations we have seen
above drive hone the viewpoint that colour is in sone sense a relationa
property. A relational property is just sinply a property that is of a pair
(or in general, a collection) of things.

Rel ati onal properties are nothing new in other sciences® why should
neur osci ence and psychol ogy be afraid of admitting such things? In fact a
perception text by Sekuler and Bl ake (1994) commits to the relational view,
ot her work in cognitive neuroscience, such as amassed in Petrides (1998) al so
shares this viewpoint. Hence the relational view should be anmenable to Hardin,
as he has already conmitted to wanting to not contradict the current best
sci ence.

This viewpoint also has the curious consequence of nmaking the extrene
subjectivists (“it is all in your head”) and the objectivists (“it is outside
your head, in objects”) understandably tal king past each ot her because they
were both half right. On the relational view, colours are “in both”, so to
speak. |If nothing of any optical discrimnation abilities were to be around at
any noment in time (say, before the first photopigments evolved on earth),
not hi ng had any col our or everything did, depending on how one wants to | ook
at the counterfactual. If there was sulfur in a rock, it would |look yellowto
humans as it does now, ceritus paribus. But it would also | ook the sanme col our
as the rock to a creature who was not sensitive (either “directly” or by
chance) to the relevant differences. This is well within the viewpoint of the
“subj ectivists” of colour, because we know in actual fact before there were
discrimnators there weren't really any colours - just, one night say,
“potential” colours. Nor are there any colours in a situation where a
di scrimnator can’t discrimnate.

Now t hat | have outlined the relational account, | will answer two
guestions that an objector mght want to ask. Firstly, | may very well be
asked: what differences? And the answer is quite straightforward - whatever is

5 W have known since at |east 1916 and the general theory of relativity that space and time
are relational properties, to use one well known exanple. Note, however, that in the case of
physics, relational properties do not involve subjects, where as in psychol ogy they my.
(They need not, as the discrimnatory ability of bees to sense certain kinds of ultraviol et
radi ation and see certain patterns in flowers that (say) humans cannot does not necessarily
commit one to saying that bees are subjects.)
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di scrimnated by sone class’ of observers. As is pointed out by Hardin
repeatedly, there are lots of things that these properties could be. Humans
are not terribly discrimnating. Hence there could very easily be creatures
nore so; or even less so. This also allows us to nake an answer to anot her
guestion. How many “potential” colours are there? Answer: the cardinality of
the set of the cartesian product of possible discrimnations with that of the
possi bl e discrimnators, which is at |east a countable infinity of possible
colours. (No one discrimnator would be capable of such discrimnation, of
course.)

Anot her question sone may have to ask in response to this account is:
why do col ours appear so basic if what we are picking out is such a hodgepodge
of things? Hardin doesn't give a satisfactory answer to this objection. There
is quite a sinple one, though. For any discrimnator, there has to be a
determ nate stinulus that causes it to register the smallest unit of
discrimnation. This is on pain of infinite regress. A person sees a horse -
then they break it down into tail, head, body, legs (for exanple). Then they
can break down the head into ..., and so on. At some point, this process
stops. Sone of the basic “units” of discrimnation (nanmely, the optical ones)
are what we call colours. But since the “units” of discrinination are both a
property of the external things and of our brains, we have again evi dence for
the relational view of colour. (This is because we aer nore sensitive in
certain areas of the spectrumthan others, even in the band we can see. See
Sekul er and Bl ake 1994.)

Concl usi on

We have seen that although Hardin's negative account is largely
successful, his positive account could use sone shoring up. | have provided
several ways in which this can be done, drawi ng on cognitive neuroscience,
psychophysi cs, evolutionary biology, etc., and hopefully provided sone greater
i nsight into the strange world of col our

" As the existence of humans with less than trichromatic vision shows us, these classes need
not be species.
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