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Using fMRI while participants tasted appetitive and aversive liquids, we find that the neural circuitry related to experienced reward

processing is more active during consumption after shorter rather than longer anticipatory delays. This suggests that the hedonic

impact of consumption is weakened by the length of the anticipatory delays.
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SESSION OVERVIEW
In decision-making or consumption, the valence of incoming 

information can determine its eventual effects. Losses looming larger 
than gains would be the canonical example of these types of differ-
ences.  While that effect is quantitative, it is also possible for infor-
mation to be processed in a qualitatively different manner depending 
on its positive or negative nature. Thus it becomes important to ask if 
the mechanisms engaged by incoming information do or do not de-
pend on its valence. The 4 papers in this session examine the process-
ing of positive versus negative inputs in different contexts. By using 
functional magnetic resonance imaging, these studies provide insight 
into the neural as well as behavioral effects of valenced information 
in contexts that serve to activate different processing areas of the 
brain. This makes the convergent methodology especially valuable, 
as it allows us to compare the impact of valence and the involvement 
of convergent and divergent brain areas across settings.  

From a methodological aspect, all 4 papers in this session rely 
on the fMRI technique to gain insight into underlying cognitive pro-
cesses. In recent years, neuroimaging techniques such as functional 
magnetic resonance imaging (fMRI) have provided a unique oppor-
tunity for assessing the relationship between patterns of cortical and 
subcortical activation in different brain areas and different aspects 
of cognitive processing in healthy individuals. FMRI measures the 
increase in oxygenated blood flow that is tightly correlated with neu-
ral (synaptic) activity. Thus fMRI images can contrast brain activ-
ity across tasks varying on specific variables of interest, potentially 
revealing differences in underlying mechanisms. As such, this ses-
sion also provides a forum for one of the most exciting new research 
methodologies in consumer research.

I Can Almost Taste It Now: Tracking the Neural 
Effects of Anticipatory Delays on Positive 

and Negative Consumption

ExTENDED ABSTRACT
The question that we address in this research is how a period 

of anticipation might shape the neural coding of the consumption 
experience.  More specifically, how does the brain react to positive 
or negative consumption experiences that occur after a brief versus 
a long delay?

Several studies have suggested that in many cases the anticipa-
tion of a positive or negative consumption experience can change 
the value that is experienced at consumption (e.g., Loewenstein, The 
Economic Journal, 1987; Nowlis et al., JCR, 2004). For example, 
Nowlis et al. (2004) show that uncertain anticipatory periods can in-
tensify both hedonic and aversive taste experiences. 

Data from neuroscientific research presents a more complicated 
picture. For example, in the realm of taste, anticipation evokes its 
own pattern of neural activity but this can include activations of 
some of the same neural circuitry involved in processing rewarding 
experiences (O’Doherty et al., Neuron, 2002). Thus it is possible this 
reward could “carry over” to the consumption experience. In addi-
tion, a period of negative anticipation or “dread” before a known 
experience such as an electrical shock activates many of the same 
brain areas that are involved in processing physical pain (Berns et 
al., Science, 2006).  However, Berns et al. (2006) also found that de-
lays before receiving a shock did not alter the eventual experience of 
pain.  Thus, it remains unclear how anticipation can actively change 
the consumption experience itself and whether this is different for 
experiences with different valences.  

A related and unexplored issue is whether the duration of the 
anticipatory period prior to consumption affects the consumption 
experience. For instance, will increasing the duration enhance or at-
tenuate any effects on the consumption experience?  To address these 
questions, we examined the effects of a short or long anticipation 
time on a positive or negative consumption experience at the neural 
level using functional magnetic resonance imaging (fMRI).  On any 
particular trial, participants received a brief cue that indicated the 
valence of a liquid they would receive (unpleasant salty tea or pleas-
ant sweet juice), as well as the number of seconds they would have 
to wait from the onset of the cue for the liquid to arrive.  This antici-
pation period lasted either 2 (short) or 6 (long) seconds.  They were 
further instructed to hold the liquid in their mouths until directed to 
swallow, and received a neutral rinse solution at the end of every 
trial.  Thus data was collected from 17 participants who received 
four trial types, comprising a 2 (negative vs. positive) by 2 (2 vs. 6s) 
within-subject design.  

We examined the first four seconds during which participants 
were actually tasting the sample liquid. Our focal analysis contrasted 
neural activity during this taste experience when duration of the an-
ticipatory period had been long, compared to short. Activity in af-
fective and valuation related brain areas was stronger when the par-
ticipants had only had a short time to expect the onset of the taste. 
Specifically activity in the bilateral insula, caudate nucleus, anterior 
cingulate cortex and medial prefrontal cortex were all more active 
when taste was preceded by a short rather than a long cue. Interest-
ingly, the overall pattern found was similar for both pleasant and 
unpleasant liquids. 
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These results suggest that the emotional or value processing of 
taste attenuates as the duration of anticipation gets longer.  Further 
careful analysis is required to draw conclusions from these initial 
results.  However, one tantalizing possibility may be that since there 
is overlap between neural areas involved in the anticipation and ex-
perience of taste, a long anticipatory delay allows sufficient time for 
the brain to react to the expected pleasant or unpleasantness of the 
upcoming experience.  Thus by the time the stimulus itself arrives, 
the affective neural response has habituated.    

On the surface, this appears to disagree with behavioral work 
such as Nowlis et al. (2004.)  However, it should be noted that in 
those experiments, participants were unaware of when they would 
be receiving their outcome, thus it came as a surprise. In addition, 
the anticipatory period was much longer. In our experiment, the du-
rations were defined and were within a timescale that could easily 
be estimated by the participant.  However, given this conflict, future 
studies need to explore whether the impact of a post-choice delay 
in the consumption experience is affected by whether the delay is 
certain or uncertain. 

A main contribution of this study lies in suggesting that the 
length of an anticipatory delay may decrease the intensity of the ex-
perience itself. For familiar positive outcomes, this suggests that it is 
better not to provide consumers information about a pleasant experi-
ence too far in advance.  However, for aversive experiences it may 
have a silver lining, allowing people to prepare for negative events. 

Neural Mechanisms Underlying Individual 
Variability in Susceptibility to Framing Effects

ExTENDED ABSTRACT
Context often biases decision preferences. For instance, pre-

senting the same product attribute as a positive (i.e. 75% fat-free) or 
a negative frame (i.e. 25% fat) has been shown to impact customer 
attitudes and buying preferences. While this basic “framing effect” 
has been well-characterized, little is known about its underlying in-
dividual variability or about its extensions across contexts.

In a large-sample fMRI experiment (N=58), participants en-
gaged in a risky choice task that manipulated decision frames. On 
each trial, participants were shown a starting amount before choos-
ing between a “sure” and “gamble” option. The sure option was 
framed such that the participant could keep (gain frame) or lose (loss 
frame) a fixed proportion of the starting amount. The gamble option 
did not differ according to frame and was represented by a pie chart 
reflecting the probability of winning the entire starting amount. On 
each trial, subjects either played for themselves or for a pre-selected 
charity of their choice. We used four fixed starting amounts ($10, 
$20, $30, $40) and three different probabilities of winning (25%, 
50% and 75%). The expected-value relationship between the two op-
tions varied across trials.

We observed increased gambling in loss frames (Mloss = 45%) 
compared to gain frames (Mgain = 28%), an effect that was greater 
when participants played for their chosen charity compared to them-
selves (t(57) = 2.79, p < 0.05).  We found that distinct brain regions 
contributed to framing decisions involving charity and self. Strik-
ingly, individual’s relative susceptibility to self and charity framing 
effects was correlated with activation in ventromedial prefrontal 
(vmPFC). This suggests that individual differences in relative deci-
sion biases for self and charity framing effects could be rooted in 
value computations within vmPFC.

Contextual Influences on Neural Bases for 
Brand and Social Relationship Judgments”

ExTENDED ABSTRACT
Consumers’ relationships to brands, particularly ones they iden-

tify closely with, have many of the same qualities as interpersonal 
relationships (e.g., Fournier, JCR, 1998). Accordingly, judgments of 
one’s relationships with brands and with people may be subserved by 
the same neural system.  There are, however, likely to be meaningful 
differences as well. Yoon et al. (JCR, 2006) compared personality 
judgments of the self to those of other persons and brands, and found 
reliable dissociations in patterns of neural activations underlying the 
judgments. Comparisons of neural responses for personality judg-
ments about brands versus persons indicated significantly greater 
activation in the left inferior prefrontal cortex (LIPC). In addition, 
they found significantly greater activations of the medial prefrontal 
cortex (MPFC) for person personality judgments. They further found 
that although personality judgments about the self relative to other 
persons differentially engaged the MPFC regions, this activation pat-
tern did not extend to judgments about brands that are self-relevant 
compared to brands that are not self-relevant.  However, these find-
ings do not necessarily preclude the possibility that the MPFC and 
reward-related regions are activated during processing of brands that 
invoke a strong sense of the self.  In order to investigate this, we 
conducted two fMRI studies that examined the neural bases for judg-
ments about positive facets of relationships with brands or people 
who are close (rather than distant). 

Study 1 was a 2 (target: person vs. brand) x 2 (closeness to self: 
close vs. distant) block design in which participants made judgments 
about their relationships with people and brands varying in close-
ness to the self. The behavioral session took place approximately 
two weeks prior to the fMRI session. It was intended to identify six 
names for each of the “close” and “distant” target persons as well as 
six names of each of the “close” and “distant” brands for each par-
ticipant. Because participants differed on which brands and persons 
were regarded as close versus distant, the four sets of target stimuli 
for inclusion in the fMRI sessions were unique to each individual. 

Fifteen volunteers were recruited for the behavioral session in 
which participants were given a list of 85 brand names and were 
asked to write down the first product or service name that came to 
mind next to each brand.  They were then instructed to keep these 
branded products in mind as they rated them for familiarity, atti-
tudes, and the degree to which they identified with each of them.  
This was followed by ratings for 90 well-known people on famil-
iarity, attitudes, and degree of identification.  Next, the participants 
wrote down up to 12 names of people (with both first and last names) 
with whom they currently had a close relationship (e.g., mother, best 
friend).  Finally, these ‘close’ persons were also rated on the same 
three scales.

Fourteen (7 females) of the 15 volunteers completing the be-
havioral session participated in the fMRI session. They were selected 
on the basis of our being able to identify an individual-specific set of 
6 close brands, 6 distant brands, 6 close persons, and 6 distant per-
sons. Across participants, the close and distant sets of brands were 
rated equivalently in terms of familiarity, but varied in the extent 
to which the respondents identified with them. Likewise, close and 
distant persons were rated similarly in terms of familiarity and at-
titudes, but varied in the extent to which the respondents identified 
with them. The brands and persons were then each divided randomly 
into three lists for each participant in the fMRI session. Each list thus 
contained two targets for each of the four treatment conditions. 


