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[-]1 Abstract and Keywords

The scientific study of aesthetic experience through the examination of the neural
correlates of sensory and motor responses works of art and to other visual images has
thrived during the last decade. The neural substrate of embodied responses to works of
art, and to visual images more generally, has been the object of much attention. This
research, however, has tended to sidestep the question of aesthetic preference and
rating, and the neural correlates of contextual influences on such ratings. Responses in
the domain of perception-action coupling have provided useful and important evidence
for the role of somatic and emotional responses in viewers’ engagement with works of art.
Nevertheless, the degree to which they form the basis of evaluation, ranking, and even
judgment remains unclear. In this chapter we concentrate on the respective roles of the
ventromedial prefrontal cortex (VMPFC) and the dorsolateral prefrontal cortex (DLPFC)
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during aesthetic evaluation, particularly the aesthetic evaluation of visual works of art.
Activity in these areas is modulated by external contextual pressures on viewing. The
roles of ACC, hippocampal and striatal connections in the process of rating and evaluating
works of visual art, and the relationship between expert and non-expert responses, are
also discussed.

Keywords: visual art, aesthetic evaluation, context, influence, ventromedial prefrontal cortex, dorsolateral
prefrontal cortex, embodiment

8.1 Neural aesthetic valuation

In this chapter we concentrate on the respective roles of the ventromedial prefrontal
cortex (VMPFC) and the dorsolateral prefrontal cortex (DLPFC) during aesthetic
evaluation, particularly the aesthetic evaluation of visual works of art. Activation of these
areas has been shown to be modulated by external contextual pressures on viewing
(Kirk 2008; Kirk et al. 2009a; Kirk et al. 2011). We also discuss the roles of ACC,
hippocampal, and striatal connections in the process of rating and evaluating works of
visual art.

One way of considering aesthetic experience is through the examination of the neural
correlates of sensory and motor responses works of art and to other visual images.
Much attention has already been devoted to the neural substrate of embodied
responses to works of art, and to visual images more generally (Freedberg 1989;
Freedberg and Gallese 2007; see also Astafiev et al. 2004, and Downing et al. 2006 on
responses in extrastriate body area (EBA), and De Gelder 2006 on emotional body
language (EBL)). The role of mirror neurons in the felt simulation of action and implied
action has played a central role in these discussions (Rizzolatti et al. 1996; Rizzolatti et al.
2001; Freedberg and Gallese 2007; Di Dio et al. 2007). Since such accounts, and all
accounts of common coding and shared representation (Prinz 1997; Decety and
Sommerville 2003), emphasize not only perception and action coupling but also the links
between sensory and motor responses, mirror activations in motor and premotor
cortices, as well as in the somatosensory cortices, have been examined at some length
(for the visual perception of touch in art, see Keysers et al. 2004; Freedberg and Gallese
2007; for motor responses to art, see also Calvo-Merino 2005; Battaglia et al. 2011). Felt
simulatory responses to visual images have become a staple of studies of embodied
simulation as well as of empathic responses to images (Gallese et al. 2004; Freedberg
2007, 2009). These have provided a neural account for the kinds of embodied and motor
responses to paintings and sculptures described in the work of the French
phenomenologist Maurice Merleau Ponty and his predecessors, including the pioneers of
empathy theory, such as Robert Vischer and Theodor Lipps, for whom the (p.159)
notion of Einfiihlung was a fundamental aspect of aesthetic response (e.g. Merleau Ponty
1945; Vischer 1873; Lipps 1903a, 1903b). The connection between movement and
emotion as described by Henry James has had a significant revival in the work of Antonio
Damasio and others (James 1890; Damasio 1994). The trend towards linking bodily and
emotional responses has led to a slew of analyses of the role of amygdalic (LeDoux 1992,
1996; Adolphs et al. 1995; Adolphs 1999) and insular activations in responses to artistic
representation (Di Dio et al. 2007; for earlier studies of emotional responses to images,
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see also the very many studies by Lane and Lang, including Lane 1997; Lang et al. 1993,
as well as the wide range of material currently available for the relationship between
feelings of disgust and activation of anterior insula). We are now in possession of
abundant research on the neural substrates underlying both sensory and affective
engagement with works of art (e.g. Freedberg and Gallese 2007). A considerable amount
of attention has been paid to the ways in which motor simulation, or a sense of motor
simulation of action and movements seen, evokes emotions in the viewer that accord with
those intended by the artist (Freedberg 2007). More recently, attention has also been
paid to the movements implied by the marks—in other words the traces of the painter’s
or sculptor’s hand—on a painting or sculpture, thus expanding the notion of simulation
well beyond figurative art to more abstract forms (and to calligraphy as well) (Umilta et al.
2012).

Little of this research, however, provides access to the question of aesthetic preference
and rating, and even less to understanding the neural correlates of contextual influences
on such ratings. While responses in the domain of perception—action coupling provide
useful and important evidence of the role of somatic and emotional responses in viewers’
engagement with works of art, the degree to which they form the basis of evaluation,
ranking, and even judgment is moot. Recent economic and decision-making theory
suggests a number of possibilities for the understanding of the neural substrate
underlying the (subjective) evaluation of works of art, of the impact of context on hedonic
value, of the varieties of insulation against such contextual influences, and of the impact of
domain expertise on such insulation (Montague and Berns 2002). Here we set out the
role of prefrontal interactions, most notably between VMPFC and DLPFC in the
processes of evaluation, and the relationship between expert and non-expert responses.

A number of behavioral studies have shown how information such as titles, labels, texts,
and other forms of cognitive supplementation can affect the evaluation of a work of art
(e.g. Cupchik et al. 2009; Leder et al. 2004; Russell 2003; Kirk et al. 2008). The neural
correlates of aesthetic evaluation began to become clearer with the examination of
responses to musical (Blood and Zatorre 2001; Baumgarten 1986/1750) and pictorial
stimuli (Cela-Conde et al. 2004). Subjective pleasantness ratings of musical sequences
have been shown to correlate with activity in the striatum, amygdala, parahippocampal
gyrus, insula, orbitofrontal cortex (OFC), and anterior cingulate cortex (ACC) (Blood and
Zatorre 2001; Brown et al. 2004; Menon and Levitin 2005; Koelsch et al. 2006). Similar
findings were reported in two studies using paintings as stimuli, where subjective
appreciation of works recruited the caudate, ACC, and OFC (Kawabata and Zeki 2004;
Vartanian and Goel 2004; Kirk et al. 2008). In a study comparing the networks recruited
during aesthetic rating (p.160) as compared to symmetry judgments, Jacobsen and
colleagues found enhanced activity in frontomedian cortex, lateral OFC, inferior frontal
gyrus, posterior cingulate, temporal pole, and temporal-parietal junction (Jacobsen et al.
2006). Each of these studies provided significant clues to components of the neural
networks underlying aesthetic rating. Kawabata and Zeki’'s (2004) breakdown of the
elements of appreciation into comparatives (determined by a rigorous analysis of
behavioral ratings) produced a set of suggestive, if not conclusive, results: when stimuli
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rated as beautiful versus neutral were compared, activity in medial orbitofrontal cortex
(OFC), ACC, and left parietal cortex correlated with such ratings; when stimuli rated as
ugly versus beautiful were contrasted, primary motor cortex was activated; when ugly
versus neutral stimuli were compared, no activation was observed. In the case of the
rating of beautiful versus ugly, medial OFC seemed to be elevated (Kawabata and Zeki
2004). While the sample size here was small and rather vaguely defined (five male and
five female students “with no special experience in painting or art theory”), the finding of
activity in medial OFC during aesthetic evaluation of beautiful paintings (as rated by
subjects) was suggestive enough to use as a base for further experiments that merge
with findings from the area of decision making.

Early on, Damasio and colleagues had shown that lesions in medial OF C/VMPFC often
lead to decision-making deficits (Bechara et al. 2000; Damasio 1994). The role of VMPFC
in emotional appraisal, as in the case of valuation of emotional valence of facial expressions
(e.g. Aharon et al. 2001; Winston et al. 2007) also proves to be critical for further
understanding of the subjective neural processes involved in decision making—as well, it
turns out, for the understanding of the processes underlying the rating of visual works of
art and the pressures and biases involved in doing so.

8.2 Ventromedial prefrontal cortex involvement in evaluation

In this section we describe a group of experiments arising out of recent interest in
understanding the subjective processes involved in decision making (Montague and
Berns 2002). These experiments are unified by the theme of hedonic or affective
components in the aesthetic rating of a visual work of art.

Kawabata and Zeki’'s research showing that the recruitment of medial OFC in the rating
of works as beautiful as opposed to ugly (Kawabata and Zeki 2004) suggested the
possibility of examining the question of how preference ratings of works of art are
modulated by semantic information presented alongside them. Then Kirk and colleagues
designed an fMRI study to measure the influence of cognitive information on the
modulation of subjective preference for visual works of art (Kirk et al. 2009a). In this
study, chromatic reproductions of paintings from the Louisiana Museum of Modern Art
in Copenhagen were shown to fourteen subjects with no formal training in any area of art.
They were accompanied by labels below each of them, with half identified as from the
Louisiana Museum (“gallery” label) and half as computer-generated by the experimenter
(“computer” label). Pre-screening ensured that no subject had any familiarity with the
paintings shown. Using this experimental design, the aim was to determine whether the
contextual information (p.161) supplied would affect the aesthetic evaluation and the
subjective preference associated with it, either in terms of the behavioral ratings or of
the neural processing underlying them. It was assumed that the gallery label would
induce a higher expectation of reward than the computer label, and that this would be
reflected both in the behavioral ratings and in the neural activity engaged in the
processing of reward. The question was the degree to which subjective preference might
be altered and modulated by framing its status as artistic or as merely computer
generated. Whatever the direct sensory appeal of a work, the possibility remained that
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top-down influences would influence coherent behavioral preferences and recruit a
specific neural network that differed from those involved in such appeal. The hypothesis
was that one’s concept of the status of the art object, rather than its sensory properties,
would be the underlying determinant of one’s subjective preference for one rather the
other.

This, of course, would be consistent with the now long-standing claim in philosophical
aesthetics that there are no inherent properties of an object that constitute it as art, and
that its very constitution as art is predicated either on its institutional context or its
philosophical status (which in many cases, particularly these days, merge) (Danto 1964).
Often these are the only criteria, beyond general acclaim, by which works are defined as
art or non-art. One might further maintain, consistently with the positions of many
contemporary conceptual artists, that it is the labeling of works of art as art that enables
them to be experienced as such, precisely as this experiment may seem to suggest. The
neural data the experiment provides thus reinforce a central aspect of the new debate
around the issue of how art is constituted.

What emerges clearly from this study is the influence of explicit contextual information on
neural activity in the VMPFC. Given the role of the VMPFC in value computations and in
experienced pleasure during experiential tasks (e.g. Anderson et al. 2003; O’Doherty et
al. 2003; Rolls et al. 2003), it is perhaps not so surprising that it should be modulated by
contextual information (Plassmann et al. 2008; McClure et al. 2004; de Araujo et al. 2005).
Research in the field of neuromarketing and marketing actions further clarifies VMPFC
activation during decision making. Moreover, the fact that activity in this area is
modulated by contextual information also emerges, for example, in experiments in which
subjects evaluate their preference for liquids or odors. One study (de Araujo et al. 2005)
showed that subjects rated a test odor as significantly more pleasant when paired with a
pleasant verbal descriptor than with an unpleasant one, and that this correlated with
activity in the VM PFC. High-level cognitive input such as word labels clearly influence
brain activity in the VMPFC, which plays a critical role in experienced pleasantness.
Another study (McClure et al. 2004) investigated the neural systems involved in
generating preferences produced by two different brands of soft drinks. They found that
the rated preferences for unlabeled drinks (i.e. without cognitive influences but based
only on sensory information) correlated consistently with VMPFC activation, while brand
knowledge produced a strong influence both on expressed ratings and on measured
responses in hippocampus (as one might expect), midbrain, and DLPFC. We shall examine
the implications of such DLPFC activation later in this chapter. On the other hand,
Plassmann and (p.162) colleagues recently showed, predictably, that wine ratings are
higher when the monetary value of a wine is known than when it is unknown, and that
there is a neural correlate of this effect in medial OFC/VMPFC (Plassmann et al. 2008).

In their examination of the neural correlates of contextual modulation of subjective
preference for paintings, Kirk and colleagues found that aesthetic ratings were
significantly higher for pictures labeled “gallery” than those labeled “computer” (Kirk et
al. 2009a). This correlated with greater activation of VMPFC under the gallery than under
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the computer condition. Given the now well-established role of this area in the
representation of experienced pleasure (e.g. Anderson et al. 2003; O’Doherty et al. 2003;
Rolls et al. 2003), this is hardly surprising. The correlation of VMPFC activation with the
higher aesthetic rating assigned to works under the gallery rather than the computer
label coincides with current evidence that VMPFC activation represents the subjective
preference response involved in the assignment of aesthetic preference to one stimulus
over another. The results derived from this experiment also provide evidence that this
representation holds even when the attributed preference ratings are modulated by
cognitive and semantic input. Taken together, these findings showing modulation of
VMPFC by contextual information suggests an interaction between sensory processes
and top-down information in this region.

On the other hand, consideration of the neural effects of paintings in the gallery versus
computer conditions regardless of aesthetic rating showed increased activation of
bilateral parahippocampal gyrus, visual cortex, and bilateral temporal pole. The distinction
between these two very different categories of areas of activation calls for comment.
Some of the reasons for this difference are clear; others possibly less so. They turn out
to be critical for the understanding not just of the cognitive modulation of aesthetic
evaluation but also of the role of expertise in suppressing context-induced bias during
aesthetic rating.

The study by de Araujo and colleagues of cognitive influences on odor preference
showed greater activation in VMPFC when subjects made preference ratings of a set of
odors manipulated with a positive word label rather than a negative one. Psychophysical
studies had long established the relative inefficiency of olfactory discrimination in humans,
to the extent that successful odor identification was known to be highly susceptible to
factors such as familiarity and to the semantic connection between an odor and its name
(Cain 1979). It is thus hardly surprising that de Araujo and colleagues should have found
that verbal or semantic information had a strong influence on both perception and rating
of odor attributes. That semantic labels can influence aesthetic and hedonic ratings of
works of art is less well documented, however. Russell found that the introduction of title
and artist’s name upon second ratings of individual abstract and semi-abstract artworks
produced an increase in hedonic value (Russell 2003). Kirk and colleagues’ research
extended this observation by showing that semantic labels (prestigious gallery versus
computer generated) influenced subjective preference, even when there was no
difference in the stimulus material (Kirk et al. 2009a). Here too they found a neural
correlate in VMPFC for the behavioral evidence, just as De Araujo and colleagues had
found (de Araujo et al. 2005).

Other studies have shown modulation of VMPC in response to objects of varying reward
value. Erk and colleagues found that cultural objects such as sports cars versus small
(p.163) cars modulate reward circuits in male subjects—not only the dopaminergic
reward circuitry in ventral striatum, but also in anterior cingulate and in median
orbitofrontal cortex (in the usual regions overlapping with VMPFC) (Erk et al. 2002).
VMPFC is strongly implicated in signaling basic appetitive aspects of reward. Blood
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oxygen-level-dependent (BOLD) signal changes in this region correlate with reward value
(O’Doherty et al. 2003). VMPFC has also been implicated in emotional processing with
increased responses to rewarding outcomes (Lane 1997). The likelihood that it is
engaged under conditions that require behavioral decision-making is consistent with its
involvement in the integration of reward feedback for affective decision-making
(Kringelbach et al. 2003; O’Doherty et al. 2003).

This is all very well, but how are these VMPFC results to be interpreted in relation to the
question of the neural mechanisms involved in the aesthetic evaluation of visual images,
and of art in particular?

McClure and colleagues’ study showed that brand knowledge of soft drinks influenced
activations in hippocampus, primary visual cortex, and dorsolateral prefrontal cortex,
areas that have traditionally been regarded as having strong cognitive rather than flavor-
related functionality (McClure et al. 2004). In 2009, Kirk and colleagues demonstrated
bilateral activation of the entorhinal cortex in the gallery versus computer condition,
irrespective of the actual aesthetic rating (Kirk et al. 2009a). This much stands to reason.
The entorhinal cortex adjoins and is interconnected with the hippocampus and is activated
in trials in which subjects correctly recollect contextual information compared to trials in
which they do not (Cansino et al. 2002). Other findings suggest that midbrain
dopaminergic systems involved in reward expectation directly modulate declarative
memory formation in the hippocampus. This evidence is consistent with our initial
hypothesis that it is the subject’s conception of the image, rather than its sensory
properties, that primarily/also determine its hedonic value.

This effect might arise from subjects’ differing prior expectations of future reward—and
thus of hedonic value—as evoked by the stimulus labels. One could thus account for two
possible factors in the gallery versus computer-generated experiment. The first would
loosely have to do with relative difference in prestige. Despite recent developments in all
forms of computer-generated and cyber-art, by and large art galleries remain a more
prestigious context both for the display of and as a source of artworks than the Internet.
In this case, expectation or prediction of reward arises from a social prior. The more
prestigious the gallery, the more competition to display works in it, and a sense of the
artist’s success may well be correlated with a higher degree of reward expectation. A
second, closely related factor might be the greater monetary value attached to showing
in a more prestigious than a less prestigious gallery—Ilet alone the monetary value
attached to a work that is merely said to be computer-generated, but is in fact a
reproduction of a real painting (and not displayed in a more or less prestigious gallery). In
many cases—especially outside the rarefied contexts of analysis by students of the
history of art and critics—a simple social prior is that the more expensive the artwork, the
greater the likelihood that it will have a higher hedonic value.

(p.164) Cognitive inputs such as semantic word labels clearly have a profound influence
on aesthetic rating. The data summarized above suggest that the entorhinal cortex and
temporal pole are engaged during recollection of art-related and cultural information that
may influence aesthetic preference during gallery conditions, while VMPFC is more
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involved in the generation of preference computations. These two systems do not appear
to function independently of each other, but are interdependently modulated in such a
way as to generate aesthetic preferences as induced by semantic context.

8.3 Neural correlates of aesthetic expertise

A related question is that of the degree to which aesthetic expertise modulates aesthetic
evaluation. Many recent studies have demonstrated substantial and deep differences
between experts and non-experts in their assessment of works of art, as well as in the
neural substrates that underlie their preferences and evaluations (Calvo-Merino et al.
2005; Hekkert et al. 1996a, 1996b). In 1966, McWhinnie showed that subjects without
art training generally prefer simple and symmetric visual elements, whereas those with
training or a background in art tend to favor complex and asymmetric visual elements
(McWhinnie 1966). In 1990, Smith and Melara concluded (with equal predictability) that
music novices show a greater preference for syntactically prototypical chord
progressions than do experts (Smith and Melara 1990). Forms of training (not always
adequately specified) and degree of expertise are generally said to contribute to these
differential preferences. One could always say—as is often claimed—that training in a
particular art, and deeper knowledge, familiarity, and experience, enrich its perceived
meaning, and it is usually held that experts incline to respond to aesthetic values (broadly
taken) over purely sensory ones. One of the difficulties in the literature so far is that
expertise is never clearly defined, nor is it clearly established in exactly what expertise is
supposed to consist. Often the rather general supposition is made that experts are more
likely than novices to take into consideration concepts of aesthetic value, or the concepts
and ideas on which the work is based, or on the supposed (or prevailing) norms of good
and bad taste (Smith and Melara 1990; Bourdieu 1979). Preferences expressed by
experts are often thought to reflect a disposition for distancing oneself from popular taste
(as exemplified by non-expert viewers). Often it is believed that aesthetic experience
involves the processing, recognition, and broad understanding of an individual style.
Some form of stylistic awareness, analysis, and recognition then becomes a critical marker
of aesthetic expertise. As is well-known, “even highly abstract paintings can be
constrained by rules, although the underlying principles are not immediately evident to
those outside the artist’s circle” (Cupchik and Laszlo 1992). There is no question that
critics and art historians are frequently more aware of the preferred techniques and
rules that distinguish one style from another, however, and that this affects their
evaluation of the work under consideration.

An abundance of evidence points to direct expertise effects in the brain, especially in
structures related to memory and perception—even on the macro-anatomical scale. In a
striking voxel-based morphometric analysis, Maguire and colleagues found that (p.1653)
gray-matter volume in the posterior hippocampus of London taxi drivers was greater
than in age-matched controls, and seemed to increase correlatively with time spent taxi-
driving (Maguire et al. 2000). Increasing numbers of studies have been devoted to the
role of expertise effects in responses to music. In their fMRI study of 2006, Bangert and
colleagues compared brain activity in groups of musicians and non-musicians as they
listened passively to a piano sequence, and found elevated levels of activity in the
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musicians’ brains in regions of the temporal lobe associated with auditory processing, as
well as in frontal regions associated with motor control (Bangert et al. 2006). More
recently, Jacobsen and others have taken a different approach to comparing aesthetic
responses in experts and laypersons in analysing ERP effects in the course of auditory
and cognitive processing of chord sequences (Brattico and Jacobsen 2009; cf. also Bigand
and Poulin-Charronat 2006).

As already mentioned, a number of fMRI studies have identified cortical areas recruited
during the aesthetic evaluation of pictures (Kawabata and Zeki 2004; Jacobsen et al.
2006; Kirk et al. 2008). The results suggest that the computation of preferences largely
relies on areas implicated in the processing of reward, especially VMPFC and ACC. To
what degree are these reward-related areas modulated by expertise? VMPFC has been
found to correlate with subjective preference ratings, and to be involved in coding
stimulus value from a variety of sensory modalities (Knutson et al. 2003; O’Doherty et al.
2003; Rolis et al. 2003; McClure et al. 2004; Plassmann et al. 2008). It serves as a critical
center both for the tracking of reward value of different stimuli independent of their
sensory modality (ie. taste, smell, etc.), and for relating this value to hedonic experience.

Although it could be argued that the “rules” of art (say of twentieth- and twenty-first-
century abstract art) are not effectively equivalent to the technical rules of art or
architecture, a further neuroimaging study sought to investigate the extent to which the
neural correlates of aesthetic evaluation vary as a function of expertise in architecture
(Kirk et al. 2009b). This fMRI study cast considerable light on (1) the question of the
impact of expertise on aesthetic preferences, and (2) how differences in assessment
strategies between experts and non-experts can be tracked as differences in neural
activity. The subjects here consisted of one group professing to have no great interest or
expertise in art or architecture, and another group of experts, consisting of graduate
students in architecture and professional architects. Each group was asked to rate the
aesthetic value of a series of images of architecture (divided between modernist and pre-
modernist, public and private) and faces. Aesthetic value was rated on a scale of 1 (very
unappealing) to 5 (very appealing) (Kirk et al. 2009b). It was hypothesized that the expert-
specific condition (architectural images) would significantly affect both aesthetic ratings
and neural activity differentially. Since earlier psychometric studies had found that people
in different cultures and of both sexes tend to agree as to which faces were attractive
(Langlois et al. 2000), it was predicted that there would be little if any significant
differentiation between the two groups’ aesthetic ratings of faces and the neural
processing underlying such ratings. In other words, it seemed likely that an expertise
effect on the neural structures underlying the formation of an aesthetic judgment would
be evident when architects rated the buildings, but not when judging faces.

(p.166) The behavioral responses (i.e. the aesthetic ratings) for both categories of
images revealed no significant differences between the two groups. To test whether
architectural expertise modulated brain activity underlying aesthetic preference, an
analysis was made of those regions where the difference between the responses for the
two stimulus conditions varied across the two subject groups. Significant activations were
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found in VMPFC and bilateral ACC, but were greater in the case of experts’ preference
ratings of buildings, while remaining essentially balanced across the two groups in the
case of face stimuli. The observed effect clearly related to acquired expertise in
architecture. Nucleus accumbens (NAcc) showed the same level of response in both
groups and to both sets of stimuli, regardless of expertise level. This finding thus
replicated previous findings that VPMFC and striatal regions, including the NAcc, play
different functional roles in reward processing (Knutson et al. 2001; O’Doherty et al
2003). A plausible conclusion would be that VMPFC processes evaluation of stimuli,
whereas the nucleus accumbens is more involved in prediction of reward and reward
expectancy, as has often been shown (Montague et al. 2004).

Nevertheless the fact that the VMPFC is sensitive to the magnitude of aesthetic value
accords with recent studies showing that the relative reward value of stimuli is reflected
by the amplitude of neural activity in this region, whereby we mean that activity in the
VMPFC increases linearly with aesthetic ratings. These studies have also indicated that
this region codes the reward-related rather than the sensory aspects of a stimulus
(Kringelbach et al. 2003).

One may go a step further. The data from the study of architectural experts versus
novices in rating buildings and faces shows that architectural expertise modulates the
neural response to buildings even in the absence of any differences in aesthetic rating
between experts and non-experts. This further confirms what may seem obvious;
namely, that the expertise effect is specific to the domain of expertise.

In conclusion, the results of Kirk and colleagues’ study of architectural expertise showed
that VMPFC and ACC are differentially engaged as a function of expertise, but that NAcc
is equally activated in both experts and non-experts.

8.4 The influence of favors on valuation and decision making

For some time it has been known that decision making can be biased by the offering of
favors, or by particular social gestures (Loewenstein et al. 1993). The tendency to be
influenced by biases may be rooted in biological mechanisms that subvert cognitive
control. In real-life scenarios such biases occur where social gestures from a sender to a
receiver encourage some equivalent behavior in return, even if the agreement is not
explicit. This feature of response is known as reciprocity. It is clear that in many cases
open-ended gestures may be made without any explicit expectation of reciprocity (for
recent discussions of the neural mechanisms of reciprocity-eliciting gestures; see Rilling
et al. 2002; King-Casas et al. 2005; Liet al. 2009), and it is in this domain that the whole
question of how social gestures may manipulate value judgments arises. So too does the
still broader question of how “open-loop” favors, in which there is no possibility of
reciprocating interactions (p.167) between sender and receiver, affect decision making
and therefore preference judgments. Such cases would seem to be particularly relevant
to the case of abstract rewards such as might arise from preference judgments for one
painting over another.

The use of monetary favors to influence preference offers particularly striking real-world

Page 10 of 20

PRINTED FROM OXFORD SCHOLARSHIP ONLINE (www.oxfordscholarship.com). (c) Copyright Oxford University Press, 2015.
All Rights Reserved. Under the terms of the licence agreement, an individual user may print out a PDF of a single chapter of a
monograph in OSO for personal use (for details see http://www.oxfordscholarship.com/page/privacy-policy). Subscriber: New York
Public Library; date: 19 October 2015




Contextual bias and insulation against bias during aesthetic rating: The roles of
VMPFC and DLPFC in neural valuation

examples of the manipulation of value judgment by perceived external social value. The
media often alleges manipulation of drug choice by monetary favors (cf. also Wazan 2000;
Dana and Loewenstein 2003). Harvey and colleagues hypothesized that a monetary favor
would affect subjects’ preference ratings of works of art (Harvey et al. 2010). It may
seem that this sort of favor is a specific and exceptional instance of the external motivation
of valuation judgments and rating, but in fact it offers an interesting and critical test case
where there is no objectively correct answer, and where the favor is entirely of the
“open loop” kind, with no possibility of a reciprocal interaction between sender and
receiver. Harvey and colleagues’ experiment also makes clear not just that monetary
favor biases judgment in domains unrelated to the favor, but also that the neural
substrate of the brain modulations induced by monetary favor is not separate from the
networks activated by preference judgments more generally.

Furthermore, while monetary favors may not be thought to be particularly relevant to
the case of art, in the present art world it very clearly is (and may always have been). The
offer of monetary favors stands as exemplary for a wide range of potential biasing factors
in judgments about and ratings of works of art. The case seems particularly applicable to
the operations of the art market, but in fact could be seen to apply to any other form of
social gesture that elicits reciprocity—for example, the use of pictures as forms of
marriage solicitations or proposals (a phenomenon that has a long history), or any other
such reciprocal arrangement involving supposed beauty or social benefit. Recent
experiments have begun to shed light on the neural mechanisms of reciprocity-eliciting
gestures (King-Casas et al. 2005; Rilling et al. 2002; Liet al. 2009; van den Bos et al.
2009), but almost nothing is known about the influence of an “open-loop” favor where
there is no possibility of reciprocal interactions between the sender and the receiver, or
in which one agent makes a gesture or offers a gift without any explicit expectation of
reciprocity.

Harvey and colleagues hypothesized that the offer of social favors would bias subjective
preferences, even for objects unrelated to the favor itself (as in the case of works of art).
They addressed this hypothesis by employing a series of monetary favor and preference
experiments, in which a total of 151 subjects participated. Before scanning subjects were
told that that they would be sponsored for their participation by one of two companies. At
the beginning of the fMRI task they were shown two company logos followed by a screen
showing which of the companies would be sponsoring them, as well as the amount of
compensation ($30, $100, or $300). During scanning, subjects passively viewed 60
reproductions of paintings, each paired with either a sponsor logo or a non-sponsor logo.
After scanning they provided preference ratings for all the pictures they viewed.

In other words, in this experiment a monetary favor was sent from an agent to a subject
and the influence of this favor on subjects’ preferences for one image over another was
tested. This is a domain in which there are no objectively “correct” answers for such
(p.168) preferences, and there is no economic relationship between the favor and the
preference judgments. What was striking about this set of experiments is that the mere
offer of a favor was able to influence subjective decision making, even without actually
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paying the favor out. Responses both in VMPFC and posterior cingulate correlated
linearly with the behavioral change across the three offer conditions (Harvey et al. 2010).

The behavioral results showed that preference for paintings paired with the sponsoring
company’s logo was higher than those paired with the non-sponsor logo. The functional
imaging results revealed that activity in the VMPFC tracked the value signals of the
paintings belonging to the sponsorship category to a higher degree than those that did
not thus belong. This really was the first imaging study to indicate that a monetary favor
could transfer value to a proxy, and could influence preference judgment of objects that
were placed next to the sponsorship logo, with corresponding changes in neural activity.
Moreover, the experiment was designed with no reciprocal interaction between the
company and the receiver, suggesting that the favor could influence behavior even when
the receiver had no explicit expectation of reward in the outcome of the interaction.

What is critical about these results is that they show that the sponsorship effects
described do not possess a special and separate network of brain responses but instead
modulate responses in neural networks normally activated by a wide range of preference
judgments. VMPFC encodes for revealed preference across a whole variety of sensory
modalities (Knutson et al. 2003; O’Doherty et al. 2003; Rolls et al. 2003; McClure et al
2004; Plassman et al. 2008; Kirk et al. 2009a). Activity within VMPFC suggested that the
neural networks normally activated by a wide range of preference judgments are also
modulated by the strong effect of sponsorship. The effect is so robust that it is not
sensitive to changes such as logo size or distance from the stimuli themselves. The
results raise the important possibility that monetary favors bias judgments by acting
through existing valuation mechanisms, and that individuals may therefore have difficulty
detecting the gesture’s influence over their subjective preferences—even for objects
seemingly unrelated to the favor.

8.5 Mitigation of the effects of favors by domain expertise

In follow-up experiments to those of Harvey and colleagues, the same team examined
whether the biasing effects of social gestures on valuation judgments could be mitigated
(Kirk et al. 2011). In the case of medical professionals, for example, biases from monetary
gifts or other favors from pharmaceutical companies are thought to be mitigated by a
variety of mechanisms, including disclosure of potential conflicts of interest, not accepting
large gifts or favors, and oversight from institutions regarding biases in prescribing
behavior. In addition, the fact that medical professionals have expertise in their domain of
decision-making is taken as an argument that they should be more objective in their
judgments than laypersons making similar decisions. The obvious question for the field of
art is the degree to which expertise and experience in art insulates against judgment bias.
To test this directly, a group of participants with expertise in the domain of art were
recruited (p.169) to perform the favor task outlined in the previous section. Expertise
criteria included a formal education in a visual art-related area and a minimum of five
years of experience working in visual art-related areas. The hypothesis was that training
in assessing art would insulate such subjects against the biasing gesture of the
sponsoring company, and that if this were indeed the case, there would be
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neurobiological correlates corresponding to the differences in behavior between art
experts and non-experts.

The group of experts was asked to undergo an fMRI scan while viewing images of the
artwork, paired either with a sponsor company logo or another non-sponsor company
logo. After the fMRI session, each subject rated his or her preference for the art
displayed in the scanner. The set-up was identical to the previously discussed
experiments, except that student art was used rather than well-known paintings, to
eliminate the possibility that differences in results between art experts and non-experts
were solely a result of familiarity with the paintings. In the behavioral results, there was
no difference between experts’ preference for sponsored paintings versus non-
sponsored paintings, in contrast to the control subjects who showed a significantly higher
preference for sponsored paintings. It was hypothesized that if the experts did not show
an effect of sponsorship on preference ratings for paintings, BOLD activity in the VMPFC
would also not be sensitive to sponsorship in the way it was in the control subjects
(whose behavior reflected the bias towards sponsor-related paintings).

This turned out to be the case: while both the control group and the art experts showed
activity in the VMPFC correlating linearly with painting preference for all paintings, the
experts did not show differential activity in this region for sponsored compared to non-
sponsored paintings. However, if the group of art experts showed no effect of
sponsorship either on their behavior or on activity in the VMPFC, what region of the
brain was involved in the mitigation of this effect?

To explore this further, activity in the dorsolateral prefrontal cortex (DLPFC) was
analysed. DLPFC is known to be involved in executive control (Wagner et al. 2001) and in
modulation of valuation (in experiments on goal values and the influence of instruction on
reward learning) (Hare et al. 2009; Liet al. 2011). The results showed that relative to the
control group, viewing artworks elevated activity in the DLPFC, whereas the control
group did not show activity in this region. These results indicate that in the expert group,
DLPFC was continuously engaged in the regulation of bias susceptibility. In subsequent
analyses, right DLPFC turned out to be functionally connected to the VMPFC, and the
coupling of these two regions was stronger during presentation of sponsored paintings
than during presentation of non-sponsored paintings.

As recent studies of the neurobiology of self-control have also shown, VMPFC may
indeed be modulated by areas of the DLPFC, especially in instances of self-censorship
(Hare et al. 2009). It is clear that DLPFC plays a critical role in self-censoring modulations
of neural valuation mechanisms such as the VMPFC. It also serves as a more general
mechanism by which a person may be insulated from bias and from biasing maneuvers,
rather than being specific to individuals with domain expertise, whether in art or in any
other field. What does emerge, however, is that in experts or in those with training in art,
DLPFC (p.170) more strongly modulates VMPFC activation in such a way as to insulate
them from the kinds of biases that are generated by contextual information and by
reward prospects, whether financial or sensory, or by any other of the kinds of elements
that attract both non-experts and experts to a work in the first place. The importance of
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such results for the ways in which experts are insulated from biasing effects (such as
those of possible financial gain, or even of prestige effects) cannot be overestimated.
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