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Monetary Favors and Their Influence on Neural Responses
and Revealed Preference

Ann H. Harvey, Ulrich Kirk, George H. Denfield, and P. Read Montague
Human Neuroimaging Laboratory, Department of Neuroscience, Computational Psychiatry Unit, Baylor College of Medicine, Houston, Texas 77030

Favors from a sender to a receiver are known to bias decisions made by the recipient, especially when the decision relates to the sender, a feature
of social exchange known as reciprocity. Using an art-viewing paradigm possessing no objectively correct answer for preferring one piece of art
over another, we show that sponsorship of the experiment by a company endows the logo of the company with the capacity to bias revealed
preferenceforartdisplayednexttothelogo.Merelyofferingtosponsortheexperimentsimilarlyendowedthegesturinglogoofthecompanywith
the capacity to bias revealed preferences. These effects do not depend upon the size of the displayed art or the proximity of the sponsoring logo
to the piece of art. We used functional magnetic resonance imaging to show that such monetary favors do not modulate a special collection of
brain responses but instead modulate responses in neural networks normally activated by a wide range of preference judgments. The results
raise the important possibility that monetary favors bias judgments in domains seemingly unrelated to the favor but nevertheless act in an
implicit way through neural networks that underlie normal, ongoing preference judgments.

Introduction
A myriad of laboratory research in social science has shown that
individuals are subject to biases in decision-making, ranging in topic
from legal scenarios, to job satisfaction, to visual perception (Loe-
wenstein et al., 1993; Brief et al., 1995; Balcetis and Dunning, 2006).
Although biases can be self-serving, they may also be rooted in bio-
logical mechanisms such as reciprocity that subvert cognitive con-
trol. The concept of reciprocity is based on the idea that social
gestures from a sender to a receiver encourage some equivalent be-
havior in return, even if that agreement is not made explicit. One
particularly relevant “open-ended” social gesture in this domain is a
favor, in which one agent makes a gesture or provides a gift without
any explicit expectation of reciprocity. Recent experiments have be-
gun to shed light on the neural mechanisms of reciprocity-eliciting
gestures (Rilling et al., 2002; King-Casas et al., 2005; Li et al., 2009;
van den Bos et al., 2009); however, almost nothing is known about
the influence of an “open-loop” favor in which there is no possibility
for reciprocating interactions between the sender and the receiver.
This case is particularly important given the real-world evidence that
favors can affect medical decision-making (Wazana, 2000; Dana and
Loewenstein, 2003) or other fields in which some level of insulation
from these biases in judgment is assumed.

To examine the effect of favors on subjective decision-
making, we designed a task in which web-registered companies
sponsored subjects’ participation in a decision task in which the
choice offered possessed no objectively correct answer and in

which there was no natural capacity to “pay the company back.”
Six separate passive viewing tasks were executed. Each version of
the task had two phases: passive art viewing during functional
magnetic resonance imaging (fMRI) with no expectation or
knowledge of future experimental probes, and out-of-scanner
rating of paintings using a standard Likert scale. We chose to use
art as our measure of subjective preference because previous ex-
periments have demonstrated that artwork is capable of generat-
ing reward-related brain responses, subjects have widely varied
preferences for any given painting (Kawabata and Zeki, 2004;
Vartanian and Goel, 2004; Kirk et al., 2009), and there is no
objectively correct answer for non-art experts (we excluded art
experts or art students in this experiment).

We hypothesized that a monetary favor would alter subjects’ abil-
ity to make valuation judgments, as expressed through their revealed
preference for art. Additionally, we predicted that the medial orbito-
frontal cortex would be a neural region whose response would be
modulated by such a monetary favor. This region of the brain, par-
ticularly the ventromedial prefrontal cortex (VMPFC) is widely be-
lieved to encode for revealed preference across a variety of sensory
modalities (Knutson et al., 2003; O’Doherty et al., 2003; Rolls et al.,
2003; McClure et al., 2004; Plassmann et al., 2008; Kirk et al., 2009).
Because the fMRI task was passive with no judgments required dur-
ing scanning, any response modulation in valuation regions would
indicate that these regions encode value for the art and also can be
modulated by biasing gestures such as monetary favors even before
subjects are asked to make a decision regarding their preference.

Materials and Methods
Participants. A total of 151 subjects participated in the study. All subjects
gave informed consent to participate in the experiments, and the Baylor
Institutional Review Board approved the experimental paradigms.

Procedure for the branded favor experiment (task 1). Before scanning,
subjects were told they would be sponsored for their participation by one
of two companies. Three groups of subjects participated in the task and
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were paid $30 (n � 29), $100 (n � 29), or $300 (n � 29) depending on
the condition. At the beginning of the fMRI task (Fig. 1A), subjects saw
two company logos, followed by a screen indicating which of the two
companies would be sponsoring them, as well as their amount of com-
pensation. Subjects passively viewed 60 reproductions of paintings, each
one paired with either a sponsor logo or a non-sponsor logo, while un-
dergoing fMRI scanning. Images were displayed on a backprojected com-
puter screen that subjects viewed with a mirror above their eyes in the
scanner. Subjects were instructed to merely look at the screens while the
paintings/logos were displayed. Each painting/logo pairing was displayed
for 5 s, with a dark blank screen shown between paintings for a duration
of 4 –14 s. The order of paintings was varied for each subject, as were the
painting/logo pairings. Each subject saw two of four possible logos, with
each combination of logos distributed evenly across the subject popula-
tion (12 possible logo sets). The logo chosen to be the sponsor was ran-
domly assigned for every subject, with the alternate logo chosen as the
non-sponsor logo. For the $30 condition, there was a slight variation in
which some paintings were paired with a box that said “No Logo.” After
collecting the initial dataset, we removed the “No Logo” condition and
the remaining tasks were done with only the “sponsor” and “non-
sponsor” conditions. This was done in an effort to visually balance all
stimuli presented in the session.

After scanning, subjects were asked to participate in a behavioral ses-
sion in which they rated each of the paintings (paired with the same logos
as in the scanner) based on how much they liked each of the paintings on
a scale of �4 (dislike) to �4 (like). The behavioral session took place
outside of the MRI scanner at a desktop computer. Responses were
logged using the computer keyboard. Before scanning, subjects were told
they would be participating in a second behavioral session, but they were
not told before scanning that they would be rating the paintings. They
were also explicitly told that the number of times they saw either logo or
the ratings they provided would in no way affect their compensation.
During passive viewing, each of the 60 paintings was paired with either
the sponsor logo or another, non-sponsor logo. All logos were unfamiliar
to the subjects in that logos were prefabricated by the experimenters. In
the behavioral task, the paintings were displayed in a randomized order
compared with the scanner portion, but the painting/logo pairings were
kept consistent across both tasks. Each subject also filled out a postscan
questionnaire in which they were asked to rank the two logos they saw
during the experiment among a group of seven logos.

Procedure for the spatial favor experiment (task 2). The procedure for
the second task differed from task 1 with regards to the following factors.
A new set of stimuli composed of 90 abstract paintings was applied.
Furthermore, the size of the paintings was decreased to occupy �5% of
visual angle. The paintings were displayed centrally on the screen, with
the logos presented at two different positions on both sides of the screen.
The positioning of the logos acted as a free parameter on the horizontal
axis and was displayed in one condition next to the painting (with a
distance between painting and logo at 1% visual angle) and at the side of
the visual display in the other condition (the distance between painting
and logo in this condition occupied 10% of visual angle). The task was
performed on the $300 version (n � 19). The procedure for task 2 mim-
icked the original task, as detailed above.

Procedure for the mere-offer experiments. For the “mere-offer” ex-
periments, the procedure was similar to the original design, with
modifications to the introductory screens. In version 1 (n � 21 sub-
jects), both companies offer to sponsor and the computer chooses
which company will follow through with the offer. In version 2 (n �
24 subjects), one company offers and the computer randomly chooses
whether or not the company will follow through with the offer. Only
the cases in which the computer chose to reject the offer of the com-
pany are included in the analysis. In this condition, subjects still
received $300 but not from the company.

Image acquisition. The anatomical and functional imaging was performed
using 3 tesla Siemens Allegra and Siemens Trio scanners. High-resolution
T1-weighted scans were acquired using an magnetization-prepared rapid-
acquisition gradient echo sequence with 1 mm resolution. For functional
imaging, whole-brain echo planar images were acquired with blood oxygen-
ation level-dependent (BOLD) contrast and a repetition time of 2000 ms

(echo time, 40 ms; flip angle, 90°, aligned to anterior/posterior commis-
sure). Slice acquisition was interleaved, comprising 26 4 mm axial slices,
yielding 3.4 � 3.4 � 4.0 mm voxels.

Image analysis. Analysis of fMRI data was performed using SPM2
(Friston et al., 1995). Data were realigned, corrected for slice timing
artifacts, and normalized to a canonical spatial axis, and the resulting
images were smoothed with a Gaussian kernel (8 mm full-width half-
maximal). An event-related, random effects model was applied; events
were modeled as 5 s boxcars at the onset of each image presentation. Each
subjects’ behaviorally expressed preference for the paintings was used as
a linear covariate of the painting presentation. Regions of interest (ROIs)
were determined using the statistical maps for the random effects analysis
unless otherwise noted. Data were displayed using the xjView toolbox.

Results
Effect of sponsorship on expressed preference for art
We wanted to determine whether the monetary favor biased the
subjects’ report of painting preference and whether the monetary
amplitude of sponsorship had an effect on this bias. Here, the
question is whether a general favor (sponsoring the experiment)
can bias a preference judgment along some unrelated dimension.
In this setup, there is no natural way for subjects to “pay back” the
sponsoring company. Other than visual juxtaposition, there was
no explicit association between the painting and the company
logos.

To explore this hypothesis, we initially paid subjects $30. To
look for increasing effects of the influence of the gesture on pref-
erence behavior, we ran two additional cohorts at $100 and $300.
There was a trend toward preferring paintings next to the logo of
a sponsoring company in the $30 and $100 conditions (supple-
mentary data S1, available at www.jneurosci.org as supplemental
material), but there was only a significant effect of sponsorship on
art preference at $300 (Fig. 1B). Moreover, the effect of the spon-
sorship on preference was also mirrored in the subjects’ behavioral
ranking of the logos (Fig. 1C). Sponsorship was counterbalanced
across all possible logo combinations (two logos per experiment);
therefore, this result is based solely on sponsorship differences
and does not rely on variables intrinsic to the appeal (or not) of
either the logos or paintings. Because there was a significant be-
havioral effect at $300, we primarily focus the remaining results
and follow-up experiments on this level of monetary favor.

Neural responses correlated with sponsorship effect
In the brain imaging data, we sought to identify BOLD signals
present during the passive viewing paradigm that correlated with
the behavioral effect of the monetary favor of the sponsor on
expressed preference for paintings paired with the sponsor logo.
We hypothesized that the VMPFC, which correlates with prefer-
ence for varied stimuli, would similarly encode differences in
preference for sponsor compared with non-sponsor paintings.
Activity in this region correlated linearly with painting preference
in the $300 task when collapsed across sponsorship (Fig. 2A, top)
( p � 0.001). To look at the effect of sponsorship in this region, we
constructed an ROI in the VMPFC centered on the midline with
Montreal Neurological Institute coordinates [0, 48, �16] consti-
tuting 33 voxels (Fig. 2A, bottom). This ROI overlaps with activ-
ity reported in a previous study of the effects of wine price on taste
preference (Plassmann et al., 2008). The percentage signal change
for sponsor paintings was significantly higher than for non-
sponsor paintings (*p � 0.05). It was possible that the VMPFC
response was secondary to a stronger response in regions that
may be influenced to a significant degree by sponsorship. How-
ever, in a contrast of sponsor � non-sponsor regardless of pref-
erence, responses for the $300 condition showed no significant
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difference in BOLD activity in any brain regions (Fig. 2C) [n �
29, p � 0.05, false discovery rate (FDR) corrected for multiple
comparisons]. This result held even when combining all mone-
tary conditions to look for any global responses to sponsor paint-
ings � non-sponsor paintings across all 87 subjects in the $30,

$100, and $300 tasks (supplemental data
S1, available at www.jneurosci.org as sup-
plemental material). Such negative con-
clusions should be tempered by the fact
that there remain no good estimates of
false-negative rates in BOLD imaging ex-
periments; nevertheless, with 87 subjects,
the total lack of response for this contrast
is at least strongly suggestive that there is
no “global sponsorship effect.” The lack of
a global sponsorship effect and the activity
found in the hypothesized region of the
VMPFC suggested the hypothesis that the
neural networks normally activated by a
wide range of preference judgments were
being modulated by the robust effect of
sponsorship.

To test this hypothesis, we built a re-
gressor using each subject’s reported pref-
erence for each painting to identify brain
responses whose activity linearly covaried
with subjective preference. When all mon-
etary conditions were collapsed, significant
correlations were found bilaterally in the
parahippocampal gyrus, precuneus, and
middle temporal gyrus near the junction
with the occipital poles (Fig. 3A) (n � 87,
displayed at p � 10�6 uncorrected). The re-
gions displayed survived a more stringent,
FDR-corrected threshold at p � 10�5.
The brain regions found using the subjec-
tive preference regressor were used to gen-
erate regions of interest for additional
analysis. These regions linearly correlated
with preference even when excluding the
$300 data from the general linear model
(GLM) analysis (supplemental data S2,
available at www.jneurosci.org as supple-
mental material). Given the interaction of
sponsorship and painting preference in
the $300 condition, we expected that there
might be an effect of the sponsorship on
those regions found to encode the re-
vealed preference of the paintings for each
subject. The percentage signal change was
higher for sponsor paintings than non-
sponsor paintings in the middle temporal
gyrus (Fig. 3B, left) ( p � 0.05) and para-
hippocampal gyrus (Fig. 3B, middle)
( p � 0.05) but did not reach significance
for the precuneus (Fig. 3B, right).

It was entirely possible that the relative
logo size or proximity to the painting con-
tributed to the observed neural and be-
havioral effects. To test this hypothesis
directly, we performed a separate experi-
ment (n � 19 subjects) in which the size of
the painting was reduced relative to the

logo size (they were approximately equal sized) and in which the
distance from logo to painting acted as a free parameter (supple-
mentary data S3A, available at www.jneurosci.org as supplemen-
tal material). We used 90 abstract paintings that did not overlap
with the original set of paintings in the first task. In this setup, we

Figure 1. Experimental design and behavioral results. A, Timing of the scanning experiment. Subjects were told that one of the
companies (represented by the logos) would be contributing to funds they would receive for compensation in the experiment.
During the scanning task, subjects were instructed to merely look at the screens while the paintings/logos were displayed. Sixty
paintings were displayed during the scanning session; each painting was shown once, paired with either a sponsor logo or a
non-sponsor logo. After scanning, subjects also rated how much they liked each of the paintings (�4 to �4 Likert scale) and
ranked their preference for the logos among a group of seven unfamiliar logos. B, In the behavioral session, subjects preferred
paintings paired with sponsor logos (*p � 0.002). C, Subjects preferred sponsor logos compared with non-sponsor logos in a
postscan questionnaire (*p � 0.002).

Figure 2. Neural responses for sponsorship effect. A, Top, VMPFC response increases linearly with preference rating ( p �
0.001, uncorrected), MNI [4, 50, �16]. Bottom, Region of interest in VMPFC. B, Time series showing that percentage signal change
in VMPFC is higher for sponsor than non-sponsor paintings in the defined ROI (blue box denotes onset of painting). *p � 0.05. C,
No regions were found in the GLM for the contrast sponsor paintings � non-sponsor paintings ( p � 0.05, FDR corrected).
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reproduced the effect of the sponsoring
logo on preference using the reduced-size
paintings (examining only the $300 con-
dition) (supplemental data S3B, available
at www.jneurosci.org as supplemental
material), but there was no effect of logo
distance. Together with the above results,
this experiment suggested that the spon-
sorship effect is robust and not sensitive to
changes such as relative logo size or dis-
tance from the stimuli.

Value of a “mere offer” of a favor
In the experiments so far described, the
sponsoring company made a monetary
offer to pay for the experiment and fol-
lowed through with the offer, whereas
the other company made no offer. In
follow-up tasks, we asked the question
what if an offer is made but not executed?
Is there a mere-offer effect similarly trans-
ferred to the logo? Perhaps the mere in-
tention to pay for an experiment builds in
a subject’s mind a kind of “warm glow”
associated with the company logo that
made the offer whether or not the offer
was honored. Based on this hypothesis, we
designed two additional tasks to examine the possibility that the
mere offer of a favor could be enough to bias the subjects’ sub-
jective preference for paintings, even in the absence of actual
compensation from the offering company.

In the first mere-offer experiment (n � 21 subjects), both
companies offered to sponsor the subjects’ participation in the
experiment for $300, and the computer randomly selected which
company sponsored the experiment (Fig. 4A). In the second ver-
sion of the mere-offer experiment (n � 24 subjects), one com-
pany offered to pay and the computer randomly selected whether
or not the company sponsors the experiment (Fig. 4B). In the
case in which the computer chose for the company not to sponsor
the subject, subjects were still compensated $300 through our
normal route of payment. After the introductory screens, the task
was identical to the original branded favor experiment (for full-
screen displays, see supplemental data S4, available at www.
jneurosci.org as supplemental material). Only cases in which the
subjects were not paid by the offering company were included in
the analysis. Therefore, in both versions of the task, there was a
company that merely offered to sponsor the subject for $300,
without the subject receiving money from the offering company.
The goal was to compare the effect of a mere offer to the case from
the previous experiment in which the non-sponsoring company
does not make an offer of a monetary favor to subjects. The
question asked by these two experiments is straightforward: if
subjects assign the least value to paintings associated with the
non-sponsoring company logo, does their value increase when
the company merely offers to do them a favor? In all cases, none
of the companies paid the subject, so this manipulation allowed
us to evaluate the value of a favor while controlling for monetary
compensation.

The behavioral results show that the value of the mere offer
depends on two factors: (1) whether an offer of a favor is made,
and (2) whether there is a competing offer (Fig. 4C). Based on the
average preference ratings of the paintings in the three tasks,
subjects assigned the least value to the logo of the company that

did not offer a favor, when the other company sponsored them.
This is reflected in the lowest ratings for paintings associated with
these non-sponsoring logos. The painting preference is interme-
diate when the company merely offers but the other company
paid them. However, painting preference is significantly higher
when paired with a company that merely offers to do the favor
when the opposing company did not pay the subject for partici-
pation. The results from this manipulation suggest that, even
when an agent does not follow through with the monetary com-
pensation, the mere offer of a favor carries value that is capable of
influencing subjective decision-making. Neural responses in the
medial prefrontal cortex and the posterior cingulate correlated
linearly with the behavioral change in preference across the three
offer conditions (Fig. 4D) ( p � 0.005, uncorrected). The region
of the medial prefrontal cortex, specifically the para-anterior cin-
gulate cortex, has been shown previously to be activated by both
social and nonsocial rewarding stimuli (Rilling et al., 2002; Nieu-
wenhuis et al., 2005; van den Bos et al., 2007).

Discussion
The studies were designed to test the effect of monetary favors on
subjective decision-making. We hypothesized that a monetary
gesture from a sponsoring company would alter preference judg-
ments related to the favor and, based on previous studies of pref-
erence responses for a wide range of stimuli, that the VMPFC
would be modulated by changes in expressed preference induced
by the favor (Knutson et al., 2003; O’Doherty et al., 2003; Rolls et
al., 2003; McClure et al., 2004; Plassmann et al., 2008; Kirk et al.,
2009). A monetary favor from a company was indeed capable of
robustly influencing preference for art paired with the logo of the
sponsoring company logo. This bias was present despite the fact
that subjects were unfamiliar with the company logos, subjects
had no reciprocal interaction with the company, and the only
association between the art and the sponsoring company was
visual juxtaposition on a computer screen. To our knowledge,
this is the first neuroimaging study to test the biasing effects of a
monetary favor on expressed preference. The imaging results of

Figure 3. Neural activity related to painting preference and effect of sponsorship. A, Neural activity during passive art viewing
that covaried with subjects’ individual preferences was found in the bilateral temporal-occipital junction [38, �75, 15], the
parahippocampal gyrus [29, �41, �13], and the precuneus [�13, 54, 10] (displayed at p � 10 �6, uncorrected, n � 87). B,
Percentage signal change showing effect of sponsorship on brain regions correlated with preference responses in the $300 task.
Middle temporal-occipital and parahippocampal regions were significantly more active for sponsor paintings (*p � 0.05).
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the first experiment showed that the VMPFC was differentially
activated for sponsor and non-sponsor paintings, consistent with
the hypothesis that the VMPFC not only encodes preference for
passively presented artwork but that it can be modulated by social
gestures that influence value judgments even before the actual
preference-based decision. Based on these results, we also showed
that other regions that encode preference for paintings, including
the middle temporal-occipital region and parahippocampal gy-
rus, are similarly modulated by sponsorship. These regions have
been found to be activated by item recognition, object identity,
associative memory, and acquisition of conceptual knowledge
(Yonelinas et al., 2001; Kumaran et al., 2009), suggesting that
strengthened associations between the paintings and logos or in-
creased memory for sponsor paintings may be a mechanism that
explain the increased preference.

In the spatial favor task, we altered the design of the stimuli so
that the logos could be presented at different distances from the
painting. This allowed us to examine the effect with a separate set
of paintings displayed at a smaller size while also testing the in-
fluence of the influence of the logo at varying distances from the
painting. The favor consistently altered preference responses for
sponsored paintings in this experiment, but we found no effect of
relative distance between the logo and the painting.

Behavioral questionnaires were completed by subjects after the
experiments. We asked subjects explicitly if they felt that the pres-
ence of the logo influenced their ability to judge the paintings, and
none reported any potential influence. This suggests that the ob-

served influence is covert and that subjects
are not consciously changing their judg-
ment. This finding is consistent with the lack
of “global sponsorship” effect in the neural
data. Rather, the influence of the gesture by
the sponsor seems to be encoded in regions
already known to be correlated with valua-
tion decisions along other dimensions. It is
an open question whether top-down cogni-
tive control could be exerted to mitigate the
effects of the sponsorship in a manner sim-
ilar to how people are capable of regulating
emotional responses (Delgado et al., 2008).

The behavioral effects seen in this exper-
iment are similar to a phenomenon in the
psychology literature known as the halo ef-
fect. In the halo effect, global evaluations of
an object (usually a person) can induce
changes in judgments of attributes of the
person (Nisbett and Wilson, 1977). Al-
though our experiments did not involve
evaluation of people and personal at-
tributes, it is worth noting similarities in our
behavioral results and the halo effect. In
agreement with studies of the halo effect,
our results suggest that there is an implicit
“global evaluation” of the sponsoring com-
panythatnotonlyaffects thespecificattributes
of the company (the logo preference) but
also transfers positive attributes to nearby
paintings.

Although our current work fits in with
the framework of the halo effect, the at-
tributes that changed the preference re-
sponses for the paintings were unrelated
to the paintings themselves. The change in

preference for the logos is consistent with the idea that a gesture
from the company would change evaluation of decisions about
the company, including how much subjects like the logo. Our
results extend the effect by demonstrating that a social gesture
can be transferred to a stimulus such as a brand and that the traits
of this entity (the gesturing company) can be transferred to an-
other stimulus by mere proximity.

The final set of experiments demonstrated that even the mere
offer of a favor is capable of positively influencing preference
judgments. The strength of the effect depended on whether an
offer was extended by the company as well as the context of the
gesture. Subjects assigned the most value to offers from compa-
nies when the other company did not sponsor them and the least
value to companies that made no offer at all (in which the other
company sponsored them). We did not find modulated activity
in the same area of the VMPFC but a nearby region of the medial
prefrontal cortex referred to as the para-anterior cingulate cortex.
Although not identical to the previously identified VMPFC, this
region has been found to be modulated by both social and non-
social rewarding stimuli (Rilling et al., 2002; Nieuwenhuis et al.,
2005; van den Bos et al., 2007). The difference in localization of
activity may be attributable to the fact that this contrast is com-
paring offers in which there was no difference in monetary value.
The difference between the offers was exclusively a manipulation
of the value of the social gesture, because the mere offer did not
come with any actual monetary payout. This result fits well with
the idea that the region of the medial prefrontal cortex extending

Figure 4. Experimental design for mere-offer experiments and behavior/imaging results. A, In group 1 (n � 21), both com-
panies offered to pay the subject, and the computer randomly selected which of the two companies sponsored the subject’s
participation. B, In group 2 (n � 24), one company offered to sponsor their participation in the experiment. The computer
randomly selected whether they received their compensation from the company or through our normal route of compensation
(without sponsorship). Only the subjects in which the computer selected payment without sponsor were included in the analysis.
After the introductory screens, the experiment proceeded as the original task, with paintings being displayed paired with either the
mere-offer company logo or the other company logo. C, The mere offer of a favor increases the behaviorally expressed preference
for paintings compared with a company that makes no offer. The average painting preference is lowest for the no-offer condition
(original branded favor task), intermediate for the mere-offer condition in group 1 (A), and highest for the mere-offer condition in
group 2 (B). *p � 0.05, **p � 0.002. D, Neural responses in medial prefrontal cortex and posterior cingulate increase linearly with
value of mere offer ( p � 0.005, uncorrected).
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into the rostral anterior cingulate may encode the social context
in addition to the acquired reward (Rushworth et al., 2007).

An important feature of these tasks is that subjects passively
viewed paintings while in the scanner and were not asked to rate
the paintings, nor were they told about the ratings. Instead, sub-
jects were asked after the passive viewing session to rate the paint-
ings outside the scanner. This design removes the possibility of
confusing brain activations related to motor or premotor activity
with valuation-dependent responses, and it eliminates the possi-
bility of brain responses attributable to prospective encoding in
which subjects start deciding how much they prefer a painting
during the passive picture presentation. The real-world analog
would be visiting a museum for pleasure or visiting a museum
knowing that you would later be asked to assign preferences to
the paintings you saw.

By passively presenting paintings, we were able to explore
implicit valuation responses separate from explicit decision-
making. In a recent study by Lebreton et al. (2009), the authors
showed that subjects were capable of generating value responses
even when distracted by other tasks. The results of the Lebreton et
al. study provide corroborative evidence for the brain computing
value for objects without explicitly asking for preference judg-
ments, specifically in valuation regions, including the ventral stri-
atum and the VMPFC. These results raise an important question
about the nature of the value signal during our paradigm. Does
the value signal get computed as the painting and logo are pas-
sively viewed? Our results would suggest that the answer is yes
because there was no impending decision to make and no explicit
incentive for subjects to consciously value the painting. This in-
terpretation would be most consistent with the idea that the
value signal is being computed online before any choice is
made (Plassmann et al., 2008; Kirk et al., 2009).

In summary, these findings show that monetary favors and
even the mere offer of a monetary favor bias judgments in do-
mains seemingly unrelated to the favor but nevertheless act in an
implicit way through neural networks that underlie normal, on-
going preference judgments. The fact that the neural correlates of
the observed behavioral effects did not show any special “spon-
sorship modulated region” but instead took advantage of re-
sponses that would come online for a range of preference
judgments suggests that these effects may in large part be implicit
and difficult to detect consciously.

These results also have implications for the assessment of conflict
of interest. Physicians and the pharmaceutical industry, for instance,
are under increasing scrutiny for the mounting evidence that gifts to
physicians are capable of drastically influencing treatment and pre-
scribing behavior. In reports collating physician attitudes about gifts
from the pharmaceutical industry, physicians often deny that gifts
could influence their prescribing behavior, and yet receiving gifts have
beenfoundtoresult inincreasedprescribingofthedrugofthecompany
(Wazana, 2000). In our experiment, we show that monetary favors
only mildly associated with the stimuli being judged could still
influence behavior, suggesting that repeated reciprocal interac-
tions with a company providing gifts could easily influence phy-
sicians’ valuation mechanisms without their explicit knowledge.
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