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Summary

Coca-Cola® [Coke®™) and Pepsi® are nearly identical in
chemical composition, yet humans routinely display
strong subjective preferences for one or the other.
This simple observation raises the important question
of how cultural messages combine with content to
shape our perceptions; even to the point of modifying
behavioral preferences for a primary reward like a sug-
ared drink. We delivered Coke and Pepsi to human
subjects in behavioral taste tests and also in passive
experiments carried out during functional magnetic
resonance imaging (fMRI). Two conditions were exam-
ined: (1) anonymous delivery of Coke and Pepsi and
{2) brand-cued delivery of Goke and Pepsi. For the
anonymous task, we report a consistent neural re-
sponse in the ventromedial prefrontal cortex that cor-
related with subjects’ behavioral preferences for these
beverages. In the brand-cued experiment, brand knowl-
edge for one of the drinks had a dramatic influence
on expressed behavioral preferences and on the mea-
sured brain responses.

Introduction

Perceptual constructs are generally multidimensional,
integrating multiple physical and cognitive dimensions
to generate coherent behavioral preferences. In sensory
processing, the idea of multidimensional integration has
leng been used to frame a range of guestions about
cross-modal interactions in physiclogical and behav-
ioral responses (Stein et al., 1996; 1999; Wallace and
Stein, 1997, Armony and Daolan, 2001; Dolan et al., 2001;
Laurienti et al., 2002, 2003). This same multidimensional
perspective has also been developed for olfactory and
gustatory processing, where the detection, discrimina-
tion, and perceived intensity of stimuli are not only func-
tions of the primary physical properties (odors, flavors)
but are also modulated “cross-modally” by visual input
(Gottfried and Dolan, 2003), auditory input, and current

neural responses, and the modulation of both by non-
odor or nenflavor stimuli—that is, the sensory problem.
Ultimately, such sensory diseriminaticns and the vari-
ables that influence them sarve to influence expressed
behavioral preferences. Hence, there is another large
piece of the problem to understand. For modem hu-
mans, behavioral preferences for food and beverages
are potentially modulated by an enormous number of
sensory variables, hedonic states, expectations, seman-
tic priming, and social context. This assertion can be
illustrated with a quote from Anderscen and Sobel (2003)
profiling the work of Small et al. (2003) on taste intensity
and pleasantness processing:

& salad of perfectly grilled woodsy-flavored calas-
mari pairad with subtly bitter pale green leaves of
curly endive and succulent petals of lomato flesh in
a deep, rich balsamic dressing, Delicate shces of
pan-roasted duck breast saturated with an assartive,
tari-sweet tamarind-infused marinade.”

The text goes on further, but note that the sheer lush-
ness of the description adds somehow to the appeal of
the food described. Also natice one implicit point of the
description: many levels of social, cognitive, and cultural
influences combine to produce behavioral preferences
for food and drink. The above description likely would
nat appeal to a strict vegan or an owner of a pet duck.
Anderson and Scbel point out that the preferences in-
dexed by their prose originated from the economic de-
mands on our early forebears and were unlikely to have
been strictly about assthetic responses to food and
drink.

However, the modemn problem is different. Cultural
influences on our behavioral preferences for food and
drink are now intertwined with the biclogical expediency
that shaped the eady version of the underlying prefer-
ence mechanisms. In many cases, cultural influences
dominate what we eat and drink. Behavioral evidence
suggests that cultural messages can insinuate them-
selves into the decision-making processes that yield
preferences for one consumable or another. Conse-
quently, the appeal or repulsion of culturally relevant
sights, sounds, and their associated memories all con-
tribute to the modem construction of food and drink
preferences. The neural substrates underlying food and
drink preferences and their influence by cultural images
have not been explored. As alluded to above, the major-
ity of work on olfaction and gustation has focused on
sensory processing. In this paper, we combine simple
taste tests and event-related functional magnetic reso-
nance imaging (IMRI) to probe the neural responses that
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Tag summary

Motivation is the driving force by which we achieve our goals, and is said to be intrinsic or extrinsic. The term is
generally used to describe human behavior, but can refer to the causes of animal behavior as well. According to
various theories, motivation may be rooted in a basic need to minimize physical pain and maximize pleasure, or
it may include specific needs such as eating and resting, or a desired object, goal, state of being, ideal, or it
may be aftributed to less-apparent reasons such as altruism, selfishness, morality, or avoiding mortality. The
most well-known theories of motivation include Maslow’s hierarchy of needs, Herzberg's Motivation-Hygiene
theory, Alderfer's ERG theory, Deci and Ryan’s self-determination theory, and Vroom’s expectancy theory.
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How to build a motivated research group
Uri Alon in Molecuiar Cell (2010)

Motivated group members experience a full sense of choice: of doing what one wants. Such behavior
shows high performance, is enjoyable, and enhances innovation. This essay describes principles of
buiding a motivated research group.
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Self-determination theory and the facilitation of intrinsic motivation, social development, and well-
being
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Human beings can be proactive and engaged or, aternatively, passive and alienated, largely as a function
of the social condtions in which they develop and function. Accordingly, research guided by self-
determination theory has focused on the
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A Theory of Human Motivation
A H Maslow in Psychological Review (1943)

This paper develops a theory of social norms: what they are, how they form, and how they change. The
theory also makes predictions about group formation, categorization, and discrimination, and & can be
extended to model leadership and farness
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