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Neural activations (fMRI) associated with judgments about positive facets of relationships with close (vs. distant) brands were found

to be highly sensitive to study context. Differential activations in reward-related regions for close versus distant brands obtained when

the study elicited only judgments of brands, but not judgments of both brands and people.
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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. 
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Participants were scanned during three functional runs while 
making judgments about whether or not the word appearing with 
the name of a person or brand described a facet of their relationship 
with the target.  Within each block, four trials included the same 
one brand (or one person) and were concurrently presented with a 
sequence of four different relationship words. A target (e.g, close 
or distant brand) was presented on the screen along with a fixation 
cross for 500 msec. A relationship word then appeared below the 
fixation cross for 4500 msec, during which time the participant made 
the relationship judgment.  Participants indicated whether or not the 
word described their relationship with the given brand or person by 
pressing the key under their index finger for ‘yes’, or middle finger 
for ‘no’.  They were asked to make each judgment as quickly, yet ac-
curately, as possible. The total fMRI session lasted about 45 minutes.  

Consistent with prior findings by Yoon et al. (2006), we found 
that MPFC was implicated in judgments for relationship with people 
and LIPC for relationships with brands. Moreover, the enhanced 
engagement of the reward-related regions to self-relevant informa-
tion was found for close person relationship judgments only, as evi-
denced by a significant interaction of Close minus Distant Persons, 
in contrast to Close minus Distant Brands.  However, we did not find 
any support for the notion that the reward-related regions are dif-
ferentially engaged during judgments about relationships with close 
(vs. distant) brands.  

The results of Study 1, in fact, suggested that our ability to de-
tect neural responses to judgments about relationships with brands 
were compromised. While the activations in reward-related regions 
for relationship judgments about close people were robust, they 
completely swamped any neural signal changes for brand relation-
ship judgments. Based on these findings, we hypothesized that neu-
ral measures are highly sensitive to context and limiting the study 
task to brand relationship judgments may be necessary to observe 
differences in neural activations in reward-related regions. This idea 
was tested in a follow-up study.

In study 2, 18 (9 female) individuals participated in the be-
havioral and fMRI sessions that closely followed the procedures in 
Study 1.  The target stimuli however comprised only close and dis-
tant brands.  As expected, study 2 results indicated enhanced activa-
tions in the MPFC as well as the OFC for close versus distant brands. 

The two studies, taken together, serve to highlight the impor-
tance of accounting for the experimental context in assessing and 
interpreting neural findings. Theoretical and methodological impli-
cations are discussed.

Goal-Directed Versus Habitual Responding 
at Different Times of Day

ExTENDED ABSTRACT
Contemporary theories of instrumental learning suggest a du-

al-process model: a simple, though less flexible, stimulus-response 
system and a more cognitive goal-directed system (Dickinson & 
Balleine, Animal Learning & Behavior, 1994). The critical distinc-
tion between the two is that the goal-directed system maintains an 
active representation of an outcome, or goal, such that a change in 
the expected outcome (or a change in a person’s motivational state) 
should change behaviour. There is accumulating evidence that the 
caudate nucleus plays a role in this process, whereas its sub-cortical 
neighbour, the putamen, sub-serves cognitive functions more limited 
to stimulus-response, or habit, learning (Grahn, Parkinson, & Owen, 
Progress in Neurobiology, 2008). Measures of anatomical and func-
tional connectivity demonstrate a clear link between the caudate and 
regions of the frontal lobe known to be responsible for ‘executive’ 

functions that require the generation and monitoring of appropriate 
strategies, and evaluation of potential outcomes for successful per-
formance (e.g., the globus pallidus acts as the hub for connections 
between caudate and frontal cortex; Doyon et al., European Journal 
of Neuroscience, 1996).

Of particular interest to this paper, is that caudate nucleus is 
highly innervated by dopamine neurons and that there is significant 
increase in the concentration of dopamine in the caudate nucleus dur-
ing sleep (we measure and confirm this via related levels of cortisol in 
participants’ saliva samples). We hypothesise that this should engage 
individuals in more goal-directed behaviour in the morning. In par-
ticular, it has been demonstrated that the caudate is highly involved 
in learning and memory, particularly regarding feedback processing 
(Packard, & Knowlton, Annual Review of Neuroscience, 2002). We 
therefore hypothesized that consumers would respond differently at 
different times of day to marketing messages that challenge versus 
reinforce established preferences for products or services. 

Participants were immersed in an fMRI scanner throughout. 
During Stage 1, participants indicated their preferred brand (among 
6) within 6 product categories (e.g., chocolate bars, yogurts, laundry 
detergents). Participants were exposed to all possible pairings within 
a category, providing a preference rank order. 

During Stage 2, participants repeated the task, but first read 
a statement relating to one of the brands shown before choosing. 
The statements were based on known key drivers behind consumer 
choice in each category from TNS market research data. There were 
4 statement types designed to either reinforce their brand preference 
or to reverse their revealed preference. Statement types 1 and 2, be-
low, encourage switching, by devaluing the preferred brand relative 
to the alternative, whereas statement types 3 and 4 reinforce the pre-
viously preferred brand. 

1. A positive statement about the previously non-preferred 
brand (e.g., if the preferred brand is compared to Cad-
bury’s Dairy Milk: “Cadbury’s Dairy Milk stimulates the 
brain’s pleasure centres better than any other chocolate 
bar”)

2. A negative statement about the previously preferred brand 
(e.g., if Mars was the preferred brand: “In blind taste 
tests, Mars is consistently rated as the lowest on flavour 
and richness against its key competitors”). 

3. A positive statement about the previously preferred brand 
(e.g., if Mars was the preferred brand: “Mars outsells 
every other chocolate bar on the market”).

4. A negative statement about the previously non-preferred 
brand (e.g., if the preferred brand is compared to Twix: 
“Twix has the highest number of calories and additives of 
any chocolate bar”).

The more participants engaged the goal-directed (habitual) sys-
tem to make choices during stage 2, the more (less) sensitive they 
should be to information that devalues their preferred brand and the 
more they should reverse their choices from stage 1. 

The data were then divided into AM vs. PM testing periods to 
find out whether consumers are more likely to switch (when prompt-
ed by an appropriate statement) in the morning or evening. The 
choice data showed that negative statements about a preferred brand 
and positive statements about a less-preferred brand significantly in-
creased the tendency to select the previously less preferred brand to a 
greater degree in the morning than in the evening. The fMRI images 
show that these switching statements engaged goal-directed brain ar-


