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Please do not quote this version, which is an early draft of: John Zeimbekis, ‘Color and cognitive penetrability’, Philosophical Studies, forthcoming. I Several psychological experiments over the years have suggested that concepts can influence perceived color (eg, Delk and Fillenbaum 1965, Hansen et al. 2006, Olkkonen et al. 2008). Observers tend to assign typical colors to objects even when the objects do not have those colors: a banana is judged to be yellowish when it’s gray, a heart-shape to be reddish when it’s orange. Recently, these findings were used to argue that perceptual experience is cognitively penetrable (Macpherson 2012). This interpretation of the experiments, which is shared by the psychologists who conducted them, has far-reaching consequences: it implies that the way we think of objects determines how we see them, thus threatening the role of perception in justifying beliefs. Therefore, every precaution should be taken to make sure that the conclusion is supported by the experiments. In this paper, I show that the psychological findings can be accounted for without admitting cognitive penetrability. An underestimated but key feature of the experiments is that observers had to judge colors in borderline cases, in conditions of reduced acuity, or on the basis of color-concepts instead of matching. Such judgments are sensitive to the form of bias that Tversky and Kahneman (1974) have termed ‘anchoring’. Adopting a suggestion from Raffman (1994), I argue that the way subjects in the experiments think of the objects affects their color judgments, but without altering their color experiences. II In Delk and Fillenbaum’s experiment, subjects were asked to match an adjustable background color to the color of a number of cardboard shapes.



All the cardboard shapes were the same color, but some (eg, a heart shape) were associated with redness. Subjects matched the red-associated shapes to redder backgrounds than the neutral figures, leading the authors to conclude that ‘past association of color and form does in some way influence perceived color’ (1965: 293). Do observers in the experiment experience the red-associated figures as redder than the neutral ones, or do they merely judge them to be more red? Fiona Macpherson (2012) takes the former view: under the influence of concepts, the red-associated shapes ‘appear more red than they really are’ (2012: 46). This explains why subjects match those figures to redder backgrounds; it also explains why observers judge the figure and background colors to be the same: that is how they perceive them. On the other hand, an account which denied cognitive penetrability would, according to Macpherson (2012: 39-40), be forced into the implausible position of claiming that subjects judge the colors to be the same while consciously experiencing them as different. However, defenders of impenetrability are not forced to claim that observers experienced the relevant colors as different. According to Delk and Fillenbaum, the color of the figures ‘approximately matched’ color R/5/12 in the Munsell system (1965: 291).1 When subjects chose background colors to match neutral shapes not associated with redness, the mean value of the colors chosen approximately matched the same Munsell chip (1965: 293). On the other hand, red-associated shapes were matched to redder backgrounds, whose mean value approximately matched a different Munsell chip, R/4/12.2 Call the color of the cardboard from which the figures were cut F (‘figure’), and the closest color to F in Munsell’s system (namely R/5/12) color A. 1



‘R’ for hue, ‘5’ for value or saturation, and ‘12’ for chroma or intensity. The mean values were 268 for red-associated shapes and 241 for neutral shapes, out of a 360-step scale. The mean for the backgrounds of the red-associated shapes was not located in Munsell’s system by the subjects of the experiment, but by ‘the eyes of two independent judges’. 2



Since these colors match only approximately, they are discriminable, or phenomenally different colors. Next, call the mean value for the darker, redder backgrounds G (‘ground’), and the Munsell chip closest to that value (namely, R/4/12) color B. Colors G and B also match only approximately, so they too are phenomenally distinct. It is easy to misread Delk and Fillenbaum as saying that observers failed to perceptually discriminate A and B—a difference they describe as being ‘of substantial magnitude perceptually’ (1965: 293). But subjects cannot have failed to discriminate those colors because they had no opportunity to compare them in the first place; they only tried to match the pair F and G. Nor can F be substituted with A, and G with B, since the colors used in the experiment and the colors of the Munsell chips are not phenomenally identical. So a defender of cognitive impenetrability does not have to claim that subjects cannot discriminate A and B. What she does have to show is that observers could fail to discriminate F and G. But these two colors may indeed turn out to be indiscriminable in the conditions of the experiment. This is for two reasons, which work cumulatively. First, that A and B are discriminable does not imply that F and G are discriminable. Suppose (contrary to fact) that F was indiscriminable from A, and G indiscriminable from B; even then we could not conclude that F and G are discriminable from one another. The entailment would hold if indiscriminability was a form of identity. But indiscriminability is not transitive, so it is not a form of identity. Therefore, we could not conclude that F and G are discriminable even if they were so close to A and B as to be indiscriminable from them. (More intuitively: the Munsell samples A and B differ phenomenally, but their difference is not the difference between the figures and the backgrounds in the experiments; the figures and backgrounds could differ by less than A and B.) Now, in fact, F and G are not so close to A and B, since they only stand in relations of approximate matching to them; so F and G could differ by even smaller objective magnitudes. In theory, F and G could even be indiscriminable. However,



that is not the conclusion we need to reach here. All we need is the conclusion that F and G could turn out to differ phenomenally by much less than the two Munsell samples held up by Delk and Fillenbaum to illustrate their difference. Secondly, in the experiment, ‘a sheet of waxed paper was pasted’ between the observer and the visual scene ‘to reduce visual acuity and to obtain a better blend of figure and ground’ (Delk & Fillenbaum 1965: 291). The finest-grained qualitative discriminations are likely to be those in which differences are perceived directly in the form of differential stimuli.3 A color-step between two apparently joined or overlapping fields, which signals that two regions are unequally colored or lit or have different textures, is such a difference. The effect of putting a filter in place ‘to obtain a better blend of figure and ground’ would be precisely to suppress color stepping. In that case, subjects would fail to discriminate a number of colors that are phenomenally different, that is, that they would be able to discriminate in conditions adequate for pairwise matching.4 Fiona Macpherson attributes to the defender of impenetrability the claims that ‘the subjects’ experiences represent all the cutout shapes accurately as the shade of orange that they are’ (2012: 39). But in fact subjects will not be able to represent accurately the phenomenal colors of objects, since they can only make more coarse-grained discriminations. She also holds that according to the impenetrabilist, ‘the subject’s experience doesn’t represent [the heart-figure and the redder background] as being the same’ (2011: 22). But since the differences between figures and backgrounds may have been very fine-grained, and since the experiment suppressed differential stimuli by placing a sheet of waxed paper between the observer and the scene, we cannot suppose that observers would have been able to discriminate the colors.



3



See for example Hardin 1988 (180-181) on just-noticeable differences as a detection of differential stimuli, and Clark 2000 (130) for a plausible explanation of why differential stimuli play this role. 4 For descriptions of the conditions for pairwise matching in constructing color spaces out of phenomenal identity and difference, see Kuehni 2003 (201) and Kuehni 2005 (82).



So the defender of cognitive impenetrability can still claim that the observer judges the colors to be the same because she experiences them as being the same, or because she fails to experience them as different. III If, as I have argued, observers fail to discriminate the colors (the colors matched to typically red objects and those matched to neutral objects), then what makes observers choose the redder colors in the first place? The divergence may betray the fact that in borderline color judgments, concepts (here, red) perform what Tversky and Kahneman call an anchoring function. In that case, what changes is the way observers categorize or think about their color experiences, not the color experiences themselves. To make a proposal about how such a bias mechanism could work, we need to see how the concepts of color-boundary, borderline case, and heuristic principle relate to our topic. Berlin and Kay (1969) have drawn a distinction between the focal and boundary distributions of color terms like red and orange. Such color categories have relatively stable focal distributions (some colors are judged to be unambiguously red or orange) but wide, fluctuating, and overlapping ‘boundary distributions’: stimuli outside the narrow color-focus are classified on some occasions as red and on others as orange, even by the same subject. Delk and Fillenbaum consistently call the color of their figures ‘orange-red’, a color which is in the overlap of the boundary distributions of orange and red. Berlin and Kay emphasize the difficulty observers have in deciding which category such colors belong to: subjects ‘hesitated for long periods […], demanded clarification of the instructions, and otherwise indicated that this task is more difficult than assigning foci’ (1969: 13). Delk and Fillenbaum’s subjects were not asked to classify colors as red or orange, but the relevance of Berlin and Kay’s point is this: for the concept red to influence subjects’ color choices, there has to be ample scope for subjects to think of their experience as an experience of red



instead of as an experience of orange—in other words, to freely shift the boundary of their concept to include the shade they are experiencing. To produce the adjustable background colors that subjects matched to figures, Delk and Fillenbaum used a color-mixing device. For the relatively narrow part of the gamut from yellow to red, the device produced 360 colors, described as ‘continuously varying intermediate shades’ (1965: 291). This method would have produced very fine-grained differences in hues, some of which would not be discriminable, while others would be discriminable only with weak degrees of certainty. The suppression of differential signals from color-stepping would amplify the effects of indiscriminability and uncertainty, making them apply across wider ranges of the color space.5 Diana Raffman has described how, in such conditions, color concepts can play an indirect role in influencing judgment. In the cases she considers, subjects try to apply color predicates to borderline cases in ordered color series. Once subjects apply a new color predicate to some sample in the series, they tend in retrospect to revise their judgments of several preceding samples and apply the new color term to them too, in an ‘instantaneous backward spread of a psychological category’ (Raffman 1994: 53). Raffman sees this as a case of Tversky and Kahneman’s ‘anchoring’ mechanism. When making judgments in conditions of uncertainty, ‘people make estimates by starting from an initial value that is adjusted to yield the final answer’; the adjustments made are often insufficient, so the fact that estimates are anchored in it constitutes a source of bias in judgment (Tversky & Kahneman 1974: 1128). The initial value ‘may be suggested by the formulation of the problem’ (1974: 1128), or found during the performance of the task, as in Raffman’s cases. Apart from constituting a form of bias, anchoring provides a heuristic principle which helps subjects resolve uncertainty and make a judgment where they could otherwise make no principled decision. To summarize: in borderline cases about which no 5



Sameness of looks is represented in color spaces by ellipses (‘MacAdam ellipses’); at the centre of the ellipse are colors that match almost all of the time, while at the edges are colors that match about half the time. See Kuehni 2003: 216.



principled judgment can be made—when, to paraphrase Berlin and Kay, subjects ‘hesitate for long periods, demand clarification of the instructions, and otherwise indicate that the task is difficult’—observers tend to resolve uncertainty by favouring initial values. Now we can apply these points to Delk and Fillenbaum’s experiment. When subjects perceive a neutral red-orange shape, such as a circle, its color is thought of under any color concept it comes under—red or orange randomly. But when subjects perceive a heart shape of the same color, a recognitional concept with a memory-color is triggered. This anchors judgments of the figure’s color in the concept red: the color will be more likely to be classified and thought of as red, although it could just as well have been classified as orange (in Berlin and Kay’s terminology, it’s in the boundary distributions of both red and orange). Next, we come to how subjects choose background colors. At some point, subjects are faced with successive background shades which are indiscriminable from one another, or with more than one successive shades neither of which can be discriminated with significant certainty from the color of the figure. There is no principled way to choose among these shades. Yet, subjects complied with the task and selected one of the colors. How did they do it? Subjects saw that background colors gradually became less orange and more red. Thinking of the color to be matched as red, they resolved uncertainty by shifting towards red and avoided shifting towards orange: they chose the shade they knew to be closer to red in the trial, even though they did not see that that shade was redder than its predecessor. For neutral shapes, subjects lacked any such heuristic bias. They had no more reason to think of these shapes as red than they had to think of them as orange, so the way they settled borderline cases was randomly distributed. Briefly, while concepts are responsible for the fact that subjects choose different shades to match red-associated and neutral shapes, this may be because thinking of the color to be selected as red biases the way subjects settle borderline cases. This account exploits the fact that the shades from which subjects have to choose are very close to one another by the standards of perceptual discrimination, placing observers in a situation of



uncertainty. However, this is not a contingent feature of the experiment. Delk and Fillenbaum actively sought to place observers in this situation by reducing visual acuity and seeking to blend figure and ground. If they had not done this, perhaps no divergence (in the values for neutral and redassociated figures) would have been reported. Interestingly, something similar applies to the more recent experiments, to which I turn now. IV Experiments which suggest that color perception is cognitively penetrable have also been carried out more recently. While they cannot be dealt with at length here, it is possible to sketch an account of them along comparable lines. Hansen et al. (2006) and Olkkonen et al. (2008) showed subjects colored images on computer monitors, and asked them to adjust their colors until they appeared gray. To reach what they considered to be grayness for colorassociated figures, subjects went beyond the settings for grayness that they defined for color-neutral objects. For example, in adjusting the color of a picture of a banana to make it look gray, they went beyond the grays they set for neutral figures and entered values for faintly bluish hues of gray. While concepts here influence observers’ performances, it is, once again, not straightforwardly clear that they influence their color experiences. To bring out why, consider a substantial difference between these studies and the earlier one. Delk and Fillenbaum’s procedure (putting aside the suppression of differential stimuli) was to argue for sameness of experiences on the basis of direct reports about perceived similarities and differences between those experiences. But in the new study, at no point in the procedure were subjects asked to match the relevant colors. Instead, in order to reach conclusions about perceived similarity and difference, Hansen and Olkkonen used data about the extension of the concept gray according to each subject. Specifically, subjects adjusted neutral objects (such as circles) to gray; their mean settings were taken to define the extension of the concept gray for each subject; and when, subsequently,



subjects lowered their settings for grayness for yellow-associated objects, it was inferred that they were experiencing a different color: ‘where the banana was actually achromatic, at the origin of the color space, it still appeared yellowish’ (Hansen 2008: 1367). However, the fact that observers include colors in their definition of gray that they had previously excluded does not directly show that subjects experienced the same colors differently. Instead, it could show that observers re-drew the boundaries of their color-concept. What could cause such a boundary shift? When, adjusting the monitor’s colors, we leave yellows behind and reach grays, the object we perceive is not unlike a black-and-white television image of a banana. Although at that point we perceive something unambiguously gray, the recognitional concept (banana) is triggered and yellowness, the memory-color, continues to be represented mentally. On the other hand, with color-neutral shapes (eg, a yellow circle) we have no mental representation of yellowness at this stage. This makes all the difference when a subject faces chromatic and achromatic grays merging into a seamless continuum, and is asked to pick out the achromatic grays. The colors from which the subject has to choose extend from the least-yellow grays, across her mean settings for the concept gray, and into the least-blue grays. There are no perceived cutoff points between these regions of the quality space, and thus, no perceived last yellow-gray. So the best the subject can do to make the banana gray is to choose a gray which she knows is not yellow-gray, by using the keyboard controls to reduce yellowness. If the subject was not primed with any color concept (other than gray), she would stop at her means for grayness. Instead, her judgments are anchored in the concept yellow, which is triggered each time she looks at the shape. So when she classifies borderline cases, colors which would randomly be classified as either gray or yellowgray in other conditions will now tend to be classified non-randomly as yellow-gray. To use Raffman’s (1994) expression, the borderline colors will now find themselves in the ‘backward spread of a psychological category.’



Thus, the subject will have to adjust the controls further away from yellow than she would if her judgements of grayness were not anchored in the concept yellow. By thus shifting the boundary for gray away from yellow, she will reach the first grays with a tinge of yellow’s opponent color, blue. Briefly, it is possible that observers judge borderline cases differently when they are primed with the concept yellow and when they have no bias in favour of any color concept. We do not have to conclude that observers’ color experiences are altered. If there are no changes to experience, there is no reason to suppose that the visual processes which produce color experience have been influenced by some form of conceptual input. Once again, to defend impenetrability, we have exploited the fact that observers are placed in situations of judgmental uncertainty. I pointed out earlier that this was not a contingent feature of Delk and Fillenbaum’s experiment. We see now that something similar applies to the recent experiments: they do not place subjects in conditions of pairwise matching which could show up the relevant color differences. More compelling grounds for accepting the cognitive penetrability of color perception would be provided if subjects were (or could be) placed in conditions which preserved both conceptual priming and adequate conditions for pairwise matching, and again performed differently for color-associated and for neutral objects.6



References Berlin, B., and Kay, P. 1969. Basic color terms. Berkeley: University of California Press. Clark, A. 2000. A Theory of Sentience. Oxford University Press.
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Perhaps one way to do this would be to present observers with a banana-picture colored the relevant blue-gray, in the middle of an expanse of achromatic gray. If there is cognitive penetrability of the right kind, subjects should not be able to see the difference between the grays.
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