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Truest Blue (longe version)

Alex Byrneand David R. Hilbert

1. The “puzzle”

Phydcal objects are coloured: roses are red, violets are blue, and so forth. In particular,
physcal objects have fine-grained shades of colour: a certain chip, we can SUPpPOE, IS
trueblue (unique or pure blue). Thefollowing sort of scenario is commongdace. The chip
lookstrueblueto John;in the same (ordinary) viewing condtionsit looks(slightly)
greenish-blueto Jane. Both Johnand Jane are Ghomal Operceivers. Now, nothing can be
both true blue and greenish-blue since the chip istrueblueg, it is nat greenish-blue Hence
Jane unlike John,is misperceiving the chip. Generdizing, thecondusonisthat thereis
widespread misperception of fine-grained shades.

According to Tye (2006, and Cohen, Hardin, and McLaughlin (2006) the
previousparagraph amounts to a paradox: an appaently unacceptable conduson has
been drawn from appaently acceptable premises via appaently acceptable reasoning.
(See d'so Hawthome and Kovakovich 2006,180-1.) Tye swallows theconduson, aided
by adose of evolutionay speculation. Hardin (1983), onthe other hand, rejects thefirst
premise, and denies that physcal objects are coloured. Cohen (2004)and McLaughiin
(2003)claim tha both Jane and Johnhave the colour of the chip right Our opening
paragraph concealed a crudal parameter. In fact, the chip looksgreenish-blue-relative-to-
circumstances-C to Jane, and true-bluerelative-to-circumstances-C* to John,and the
chip has both these relativized colours.*

All thisingeniousphilosophizing would bein vain, of coursg, if thecondudon of
the opening paragraph were not puzzling or problematic. So, why is it suppo®d to be?

According to Tye, thecondusonis puzling because Johnand Jane are both

hormal perceiversO(xx). He seems to think that it is (primafacie) plausble to assume

" Thisis aslightly expanded version of our paper (rruest BlueQ) Analysis xx.

! Another option would be to deny that true blue and greenish blue are contraries, asin Watkins 1994. Like
Tye and Cohen et al., we will assume as background that perceptual experience has representational
content; that might be denied (see, e.g., Travis 2004), and if it is the debate needs to be stated somewhat
differently.



tha thereisnovariationin perceptud accuracy amongnomal peceivers. But hedoes
not explain why this assumption should be made Normal humans on any reasonable
statistical interpretation of Momal Qdiffer in numerousways.? In paticular, they differ
perceptudlyN in visud acuity, for example, as measured by the familiar optometrist@
chart. Recovering thelayout of one@ environment from theretind stimulusis such a
difficult problem it isamazing tha it works at all. Given its astonishing complexity, it is
hardly surprising tha our visud appaatusis often unreliable when pushed to thelimits of
itsresolution, and hardly surprising tha it might be calibrated slightly differently in John
and Jane (Byrneand Hilbert 2004)

Tye himself comes close to these pointsin his discussion of the speedometer (xx-
yy). Johnand Jane are both driving at 30nmph; John@speedometer reads @0Gwhile
Jane® reads @20OMinor misperceptionCof speed by carsis perfectly common and
unpoblematic. Unfortunaely, however, the hdpful speedometer andogyismixed in
with acontroversial proposil according to which Gine-grained [colour discriminationg
are of adaptive significanceO(xx), which Tye later goes on to reject; we will say
something aboutthisin sections2 and 3 bdow.

Tye does not show tha there really is apuzle of true blue do Cohen, Hardin, and
McLaughlin do any better? In thdr paper, they tacitly endorse Tye@ reason for regarding
the condusonwith suspicion. And nothing more compdling is present in thar individud
writings Hardin, to whomwe owe thefirst attempt to state thepuzzle, does not spdl out
his reasoning explicitly. The argument closest to the surface in Hardin 1988and Hardin
2003istha thehypothesistha John,nat Jane istheveridical perceiver makes no sense
becauseit isnot verifiable (Byrneand Hilbert 2004, 37-9; see also Byrneand Hilbet
2003,16-7 and 56-7). Thistunefrom Old Vienng it goes withoutsaying, does not sound
convindng. (We stop short of firmly pinning this argument on Hardin.) Thepuzleis
certainly genuinefor McLaughlin (see 2003,117-24), buttha is because of his

2 Tye( use of Gormal Gon p. xx should be distinguished from the capitalized Mormal Cthat appears
elsewhere in Tye® paper, which is not to be interpreted statistically (see the following footnote). Tye uses
lower-case Gormal Gto paraphrase a point made in Block 1999, and Block himself evidently has a statistical

interpretation in mind.



theoretical commitment to a sophisticated form of color dispostiondism; those who do
not share this commitment (like ourselves and Tye) are not given any cause for concern.

Cohen has probably devoted the greatest amountof ink to motivating the puzzle
of trueblue The problem, heingsts, is that Ot is extremely hard to imaginewha could
(metaphyscally) make it the case that oneof therepresentationd variants[e.g. John§ is
veridical at the expense of the other [e.g. Jane@®]O(2006,310; see also Cohen 2004)
However, it really isn®@that difficult. Presumably it is not puzzling why the chip looks
trueblueto Johnand greenish-blueto Jane Tha would be puzling if Johnand Janewere
in the same brain states, but (we may safely suppcse) they aren® they differ in many
visualy relevant respects. On theside of the chip, presumably it isnotpuzlingwhy it is
uniqueblue and not greenish-blue. That would bepuzling if the chip didn®interact with
light (for example), but it does: it isan ordinary opagueuniform chip. Putting the two
together, wha Onakes it the caseOtha John, not Jane, is perceiving the chip correctly, is
tha it lookstrue blueto John, greenish-blueto Jane (no problem so far), andthechip is
trueblue not greenish-blue (likewise, no problem). (See Byrne 2006)

Thereisnopuzle of trueblue But suppo<, for the sake of theargument, tha
thereis® Has Tye solved it?

2. The “solution”

Tye discusses two ways to make the opaning paragraph® conduson pdatable. Thefirst
distinguishes between the privileged perceivers who Qyet thefine-grained colours rightO
and thoe tha do notby appedl to evolutionay considerations(xx). Theprivileged
perceivers have colour vision that meets Qhe historical design specificationgO(xx)
imposed by Mother Nature. There is suppo®d to be a close connection between the
design specificationsand veridicality: ONormal Operceivers veridically perceive thefine
grained shadesin certain ONormal Oenvironments.* Because Normality dependsona

3 For yet another attempt to explain why there is a puzzle, see Matthen 2005, 203-4.

* Clearly Tyeis using Qormal@in the sense of Millikan 1984: Normal systems are those that function as
QiesignedOby natural selection, Normal conditions are those to which such systems are adapted, and
Normal perceivers are those whose perceptua systems are Normal. That a viewing condition or perceiver is

Normal has no statistical implications. In particular, it is neither necessary nor sufficient for Normality that



mass of small evolutionay details, an abNormal perceiver might bemuch like aNormal
one Hence it isunmysteriouswhy John,but not Jane, veridically perceives the colour of
the chipN conditionsare Normal, and heis theonly Normal perceiver.

Tye rgjects this proposl onthegrourd that the historical design specifications
probably did not mention fine-grained shadesN there is no clear selective advantageto
the ability to identify a particular object as true blue as oppogd to slightly greenish-blue®
His preferred solution agrees with thefirst proposl on coarse-grained colours likered
and blue, and likensthe representation of fine-grained shades to supefluous(non
adaptive) precisionN like a stopwatch accurate to 1/100th of a secondthat is used as an
egg timer.

Cohen et d. reply by claiming that there is variation amongtho with standad

colour vision even at the coarse-grained level > Sometimes an object will look blueto one

the viewing conditions or perceivers be those identified by any of the (population based) standards of
colour science.

It isworth noting that the attempt to classify perceivers as either Normal or abNormal cannot
work for Tye® purposes, because (to give just one reason) there is variation within individual perceivers,
keeping the viewing conditions fixed. Rather, the visual system (and so, derivatively, perceivers) should be
taken to bein aNormal state at some times, and an abNormal state at other times. Probably Tye left out this
complication to simplify his discussion.
® Tye sometimes talks of discrimination and sometimes of identification. Although related, these are
distinct perceptual abilities. Veridical perception of color difference (discrimination) does not entail
veridical perception of the colors of the things that differ (identification). The puzzle of true blue concerns
identification, not just discrimination. Focusing on discrimination and not identification can make Tye®
first proposal appear less problematic than it is. Discriminating true blue from slightly greenish-blue may
well be advantageous, even if identifying an object as true blueis not. Slight colour differences can mark
material boundaries and so can have a significance independent of the correct identification of the differing
colors.
® They cite Malkoc et a. 2005 in support. Although we don® doubt the truth of the claim itself this
reference is not particularly apt. Makoc et al. used a color-naming protocol and the within-subject
variability was almost as large as the between-subject variability. This suggests that subjects found the
naming task difficult and complicates the interpretation of the results. The variability may have mostly
resulted from difficulty in applying color terms to the stimuli used rather than any difference in appearance.

Cohen et al.3 appeal to Neitz and Neitz 1998 in footnote 6 to address thisworry is puzzling: the main



subject (Jack, say) and purpleto another (Jill). However, thisis nota goodobijection.
Tye® postionimplies, notthat this sort of situaionisimpossible, buttha thereis some
departure from Normality in either Jack, Jill, or theviewing conditions Admittedly, it
would be nice to have more evolutionay details, and if disagreement at the coarse-
grained level were rampant this would cast congderable doubton any adgptive story. But
Cohen et a. offer no evidence tha thisis the caseN and anyway it obvioudy isn@®

Thereal trouble with Tye® proposd solution comes when we ask why the color
vision system bothers to represent fine-grained shades at all, given tha theextralevel of
detail is alegedly unwanted. Why couldn®the color vision system jus represent coarse-
grained colors, as an egg timer mightjust represent minutes? (Actudly, on Tye® account
onemight have expected selection to favor not representing the fine-grained shadesN
loading up the organism with unnecessary and unreliable representationsmight well
detract fromits fitness.) Tye does not answer tha questionN he does not pretend to
explain why the human visud system represents fine-grained shades like true blueand
(dightly) greenish-blue

In essence, then, Tye@ GolutionCamounts to this: the chip lookstrueblueto John
and greenish-blueto Jane (for some unexplained reason), and the chip istrue blue not
greenish-blue (Theaccountof the coase-grained colours, criticized by Cohen et al.,
plays noimportant role.) Thedifficulty is not that this GolutionGis wrong, but that if it is

correct there cannotpossibly have been any problem in thefirst place.

3. Psychosemantics and evolution

Tye@jug-discussed proposal outlines a haturalisticOaccountof therepresentation of the
coarse-grained coloursN a GbsychosemanticsO He does not suggest a psychosmantics
for thefine-grained shades. It might bethoughtthat it is precisely theabsence of such a
psychoemanticsthat leadsto a genuine puzzle of trueblue If thereisno nauralistic
accountof how John®visud system is representing the chip as trueblue, isn@tha a
worry? Well, perhaps butit isimportant to realize tha this cannot motivate rejecting the
opaning paragraph® conduson, and accepting either Hardin® eliminativism or

claim of Malkoc et d. is that the observed variability is not explainable by appeal to the genetic factors
discussed by Neitz and Neitz.



McLaughiin and Cohen@relativism. It is easy to see tha these postionsmake
psychoemantics harder, noteasier.” Even if perceptud representation of fine-grained
shadesisariddle wrapped in amystery, thereis still no puzle of trueblue

We hold no brief for Tye-style teleological theories of representation, and in fact
are somewhat chary of thewhole psychosemantical enterprise, patticularly as congrued
as a project from thearmchair. Having said tha, in this find section we will make some
congructive remarks intended to improvethe progoects of ateleological accoun of the
representation of colours.

Colour identification contributes to at least two visud abilities. First, the ability to
recognize and remember individud congecifics, who can often bedistinguished by
distinctive colouration. Among primates (in whomour form of trichromatic colour vision
evolved), theidentification of indvidudsisimportant for sodal interaction, andis often
visudly mediated, plausbly with fine-grained shades amongthe cues,

Second, colour identification contributes to the ability to detect useful propeties
of objects. Asfruitsripen even small differencesin colour can signd significant
differencesin flavor and nutrition. For example, the difference beween a nearly inedible
bananaand afully ripe oneis often indicated by the difference between adistinctly
greenish-yellow and a somewha less greenish-yellow.

ThusTyeiswrongis supposng that there is no adaptive significance to the
representation of any fine-grained shades.’ However, heis surely righttha it is
implaugble to think that therepresentation of each fine-grained shade was the object of
selectionin its own right Perhgpsthe ability to identify true blue objects, by itself, isno
advantage, in which case wouldn®that ability have been left by thewayside? No, it

" Eliminativism makes it harder because typical psychosemantic theories assume that the represented
properties are instantiated; relativism makes it harder because it cuts shades considerably finer.

8 Contrary to what Cohen et al.@ footnote 5 suggests.

® Tye distinguishes (i) what we might call the maximally fine-grained shades like true blue and (ii)
determinable colours like blue and purple; he ignores intermediate shades like scarlet and slightly-greenish-
blue (or else tacitly lumps them in with the maximal shades). We are fudging the maximal/intermediate
distinction ourselves for reasons of space. A fuller treatment of the constructive suggestion to come would
take this distinction into account, as well as the adaptive significance of discrimination (see footnote 5
above).



wouldn@ Colou visionisvery likely to alarge extent a package dedl: the representation
of colour, fine- or coarse-grained, is systematic and plausbly selection did noteven have
the option of favoring those with the ability to identify true blue and not those with the
ability to identify greenish-blue Having a colour vision system, with the consequent
ability to identify avariety of fine- and coase-grained colours, confers a selective
advantage Given tha the colour vision system comes as a more-or-less complete
package natural selection might have produced the ability to represent shades like true
blue, even if tha colour had never played any significant role in the ancestral
environment.

Hereis an andogy. Suppo® an advantage accrues to those individuds who are
able to detect tha the pressure of ther bicycle tyresis either 100p$ (the manufacturer3
recommended pressure), too high (approximately greater than 110p$) or too low
(approximately less than 90ps). This drives the GavolutionCof agadge that does these
things Asit hgppens theonly feasible (cheap, easy to manufacture) device tha detects
(in ONormal Oconditions thethree crudal pressures (100p$, Qoo highQand Qoo lowQ,
isonetha also detects other Gine-grainedOpressures like 95ps and 107ps$. Thee can be
selection for agadgé tha in fact detects thefine-grained pressure 95ps, even thoughthis
isaGpandrel N a side effect of no adaptive significance.

If something like this story for colour visionis correct, then the progpects for a
teleological psychosmantics are alittle brighter. It is advantageousto have a perceptud
system that indicates, in certain privileged condiions avariety of ecologically significant
coarse and fine-grained colours. All such evolutionarily available systems also indicate
other coarse and fine-grained colours, despite ther ecological unimportance. Perhaps a
state S represents true bluebecause it is part of asystem tha was selected for its ability to
indicate other (coarse- and fine-grained) coloursin certain conditions and S indicates
truebluein those conditions
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