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Decades of behavioral research have shown that people exaggerate the positivity of their
task performance, knowledge, and personality (Alicke, 1985; Dunning, Meyerowitz, &
Holzberg, 1989; Klayman et al., 1999; Paulhus & John, 1998; Sedikides & Gregg, 2008;
Sedikides & Strube, 1997; Taylor & Brown, 1998). Researchers agree that people are motivated
to view themselves in a positive light. However, the way in which people fulfill their motivation
to view themselves positively is a matter of debate. Two mechanisms have been proposed to
account for the exaggerated positivity that characterizes self-evaluations: (a) selective cognitive
processing and (b) a failure to correct heuristic processing. Aside from making intuitive sense,
researchers have theorized that exaggerated positivity is arises from active searches for flattering
information as a means of self-esteem maintenance, because these evaluations are associated
with situations where self-esteem is invested or threatened (Dunning, 1995; Paulhus, Harms,
Bruce, & Lysy, 2003; Sedikides & Gregg, 2003). For example, people will rate themselves
highly on personality characteristics and overclaim knowledge (e.g., claim knowledge about non-
existent items) if they believe that the personality characteristics or knowledge reflect on their
potential for success (Klayman, Soll, Gonzélez-Vallejo, & Barlas, 1999; Paulhus et al., 2003).
Just as a threat to self-esteem can increase the extent of positivity in self-evaluation, self-
affirmation may reduce it. When people presumably satisfy their motivation to feel good about
themselves—nby affirming themselves through positive feedback, focusing on their core values,
or thinking about their close relationships—they exhibit relatively accurate self-perceptions or
preferences of accurate feedback (Gramzow & Willard, 2006; Kumashiro & Sedikides, 2005;

Trope & Neter, 994). Together these studies suggest that ‘shaking up’ the self-esteem system



modulates the degree to which evaluations exhibit exaggerated positivity and, therefore, they
likey reflect a defense to protect self-esteem.

On the other hand, exaggerated positivity also characterizes self-evaluations when self-
esteem has been neither threatened nor affirmed. For example, people give inflated reports of
their abilities and knowledge even when self-esteem is not contingent on possessing those
abilities or knowledge (Klayman et al., 1999; Moore & Small, 2007). If exaggerated positivity in
self-evaluations serves as a self-esteem defense, why do is it occur when self-esteem is not at
stake? Researchers suggest that self-evaluations, like many other judgment domains, fall prey to
a heuristic processing approach. People often rely on the most salient or easily available
information when making judgments rather than reasoning through all relevant information
(Metcalfe, 1998; Tversky & Kahneman, 1974). For example, people may believe they know
more about a domain of knowledge based on its familiarity (e.g., temperature information:
Klayman et al., 1999) despite the fact that their actual knowledge is similar in a less familiar
domain (e.g., state poverty levels). Although it at first might seem puzzling that a ‘default” mode
of processing would be associated with imprecise perception, it is important to remember that
other systems also operate on a imprecise systems and only make corrections when accuracy is
paramount (Beer, 2007). For example, the visual system makes a number of assumptions for the
sake of efficiency but is capable of precision when necessary (Eagleman, 2001).

So what research can be done to reconcile these two views? A major difference between
the two perspectives is that cognitive control is either most strongly engaged by exaggerated
positivity (i.e., selective searches for flattering information) or accuracy (i.e., integrating more
than just salient information into self-evaluations). The heuristic versus executive function nature

of a cognitive process is often tested with mental load. Mental load (e.g., created by allocating



some of the limited cognitive resources to an additional task or speeding responses) minimizes
cognitive resources so that only the most automatic processes can be engaged for the target task.
Therefore, mental load may reduce exaggerated positivity arising from self-esteem concerns
(e.g., there are fewer cognitive resources to manipulate to “make the data come out in a favorable
manner”), whereas it may increase or have no significant effect on exaggerated positivity arising
from heuristic processing. Surprisingly, most studies have examined whether people pay primary
attention to flattering information about the self (Paulhus, Graf & Van Selst, 1989; Swann,
Pelham, & Krull, 1989). The few studies that have directly addressed the extent of cognitive
resources needed for exaggerated positivity have yielded mixed results (Alicke et al., 1995;
Kruger, 1999). Regardless, manipulating mental load such as requiring participants to quickly
perform a task cannot tell us the whole story about whether a process relies on heuristic
compared to controlled processing (DeMartino et al., 2006; Logan & Cowan, 1984). Some
executive functions become so overlearned that they can be executed with few cognitive
resources. For example, driving requires refined hand-eye coordination and online attention but
experienced drivers perform these operations with less cognitive effort. Therefore, it might be
that executive functioning does underlie exaggerated positivity but people become such experts
at bending incoming data in a self -serving manner that they persist in their ability to do so even
under mental load. Another possibility is to examine the neural systems that underlie accuracy
and exaggerated positivity in self-evaluation.

The Field of Social Neuroscience: A Brief Overview

Social neuroscience is an approach that strives to understand the relation between the
social and neural levels of analysis (Beer & Ochsner, 2006; Cacioppo & Berntson, 1992; Klein
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implications for both cognitive neuroscience and social psychology. Often times, the benefit of
social neuroscience is most intuitive for cognitive neuroscience. Research endeavors that
illuminate the brain regions involved in a cognitive process brings scientists closer to developing
a complete map of the brain and its functions. However, social neuroscience can also be helpful
for understanding the mechanisms underlying psychological phenomena. As noted above, the
underlying mechanisms that distinguish accurate from unrealistically positive self-evaluations
are not fully understood (Gregg, Sedikides, & Gebauer, in press). Do neural regions associated
with cognitive control support cognitive gymnastics that promote exaggerated positivity or do
they reduce exaggerated positivity by correcting heuristic processing?

Although an initial literature search using terms like ‘self,” “emotion regulation,” ‘social
cognition,” in combination with ‘brain,” may generate a bevy of articles, the results are ultimately
unsatisfying for those looking for research that explicitly deals with motivational issues
surrounding the self. Social neuroscience research on self-perception has mostly focused on
understanding whether (a) self-perception is similar or different to perceptions of others and (b)
the interaction between self-perception and perceptions of other people. Studies comparing self-
perception to other kinds of perception have typically adopted self-reference paradigms in which
participants make judgments about personality trait words. Judgments of the self-descriptiveness
of the trait words are contrasted with other kinds of judgments such as how well the traits
describe another person or whether the traits are socially desirable. Research along these lines
shows strong convergence on the association between self-judgments and medial prefrontal
cortex (MPFC) activation. Although it was first thought this association was specific to self-
judgment, later research showed that MPFC is also associated with making judgments about
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Kelley, 2004). Another major focus has been elucidating the neural systems that underlie
simulation, that is, using the self to understand what someone else might be thinking or feeling.
Research on this topic has examined this question using more varied paradigms than the self-
reference research. Simulation has been examined by contrasting perceptions of other people
who are similar or dissimilar to the self or looking for neural commonalities between the self’s
own experience and observation of that experience in another person (i.e., “mirror neurons’).
These studies have identified MPFC, temporal-parietal junction (TPJ) and the mirror neuron
system as important neural components of social cognition (Mitchell, Macrae, & Banaji, 2006;
Saxe, 2006; Uddin et al. 2007).

Similarly, social neuroscience research on emotion regulation has been dominated by
paradigms involving reappraisal and interference of emotional stimuli that do not typically have
relevance for self-esteem. Participants regulate their emotional reaction to pictures or films
through suppressing or reappraising their meaning or suppressing their attention to superfluous
emotional information that is embedded in other tasks (Beer, in press; Ochsner & Gross, 2005).
These studies have shown that a number of neural regions typically involved in cognitive control
(Botivinick, Cohen, & Carter, 2004) are also helpful for controlling emotional experience or
attention to emotional information. For example, regions such as ventral lateral prefrontal cortex
(VLPFC), dorsal lateral prefrontal cortex (DLPFC) and the anterior cingulate cortex (ventral:
VACC, dorsal: dACC) are involved in reappraising and ignoring emotional stimuli. Furthermore,
this research has shown that VLPFC likely down-regulates amygdala activity during emotion
regulation (see Beer, in press; Ochsner & Gross, 2005 for reviews).

The research that forms the extant core of the field of social neuroscience does suggest a

neural model of exaggerated positivity in self-evaluation. For example, regions associated with



self-representation such as MPFC might distinguish whether self-evaluation is accurate or
exaggerated in its positivity. Additionally, regions associated with emotion regulation such as
VLPFC, DLPFC, and ACC should presumably be important for regulating feelings about the self
if the selective processing view of exaggerated positivity is correct. However, if the advantage of
social neuroscience is truly bridging the social and neural levels of analysis, then we can do
better than extrapolating from studies that do not directly examine the motivated evaluations that
pervade human social cognition. Although not currently a central focus, there are some studies
that move beyond self-referent and emotion regulation paradigms to inform the neural systems
that support exaggerated positivity in self-evaluations and inform the debate about their
underlying mechanism.

Social Neuroscience Research on Self-Enhancement

The current social neuroscience research supports the view that exaggerated positivity in
self-evaluations arises from heuristic processing; it is accuracy that engages the most cognitive
control. A classic observation of neurologists and neuropsychologists is that frontal lobe damage
impairs self-insight (Blumer & Benson, 1975). Patients who have sustained frontal lobe injuries
are often described as having little insight into the deficits arising from their brain damage
(Blumer & Benson, 1975). More recently, empirical work has built on these clinical
observations. Diverse research including lesion studies and neuroimaging in healthy populations
has refined our understanding of the frontal lobe subregions involved in accurate self-insight.
These studies suggest that the orbitofrontal cortex (OFC) and dACC are helpful for correcting
heuristic processing that can give rise to exaggerated positivity in self-evaluations whereas

MPFC may be needed to generate exaggerated positivity (Table 1, Figure 1).



Empirical studies of patients with OFC damage have shown that their self-perceptions are
characterized by exaggerated positivity when compared to trained judges’ perceptions of their
behavior. In these studies, patients with OFC damage participated in social interaction tasks such
as making conversation, sharing autobiographical memories, and teasing (Beer et al., 2003; Beer
et al., 2006). Both verbal and nonverbal measures showed that OFC patients interacted with
strangers in a manner that would have been more appropriate for interactions with familiar
others. In comparison to other participants, OFC patients disclosed overly personal information
and were more likely to stare at or invade the personal space of their conversation partners. OFC
patients were proud and unembarrassed by their inappropriate social behavior (Beer et al., 2003;
Beer et al., 2006). These feelings were not accounted for by a lack of awareness or concern for
social norms. OFC patients’ understanding of the social norms for interacting with strangers was
similar to that demonstrated by DLPFC patients and healthy control participants (Beer et al.,
2006). Instead, OFC patients lacked insight into how their behavior was received by others.
Specifically, their evaluations of their social behavior were much more positive than evaluations
of their behavior conducted by trained judges (Beer et al., 2006). In contrast, patients with
DLPFC damage exhibit self-insight that is similar to that exhibited by neurologically intact
control participants (Beer et al., 2006). Intriguingly, patients with OFC damage may be able to
gain appropriate self-insight in certain circumstances. After watching a videotape of their social
interactions with a stranger, patients with OFC damage reported feeling embarrassed about their
behavior (Beer et al., 2006). Together these findings raise two possibilities for the role of the
OFC in self-insight. The OFC may be important for spontaneous monitoring of behavior but is
not solely responsible for the processes needed to gain accurate insight. Alternatively, the

videotape may have helped counteract deficits incurred as a result of the reduction in OFC tissue.



Although they have OFC damage, most patients have some remaining tissue. Therefore, the
second chance to process information from the social interaction may have bolstered the
computations of the remaining OFC tissue.

Neuroimaging studies have had to grapple with the difficult problem of operationalizing
exaggerated positivity in the scanner environment. As demonstrated by the lesion studies above,
social interaction tasks make it possible to objectively measure behavior so that these objective
measurements can be compared to self-evaluations. However, this is more difficult to do in the
scanner environment. As a first step, the earliest attempts to study this topic built on the social
neuroscience research on self-evaluation which used self-referent paradigms (Kelley et al., 2002;
Ochsner et al., 2005). These studies moved toward understanding how emotional concerns might
affect self-evaluation by comparing self-evaluation of positive characteristics to self-evaluation
of negative characteristics (Moran et al., 2006; Sharot et al., 2007). In these studies, people
evaluated the self-descriptiveness of traits or the likelihood of future events that vary in their
social desirability (Moran et al., 2006; Sharot et al., 2007). Judgments of stimuli with positive
valence were equated with exaggerated positivity. These studies have shown that vVACC
differentiates judgments of positive stimuli from judgments of negative stimuli. Therefore, these
studies suggested that exaggerated positivity was supported by vVACC function. However, the
confound between self-enhancement motivation and positive valence of stimuli left open the
question of whether the vVACC is associated with motivated perceptions or encoding positive
valence. People do claim more positive information as self-descriptive than negative information
(Taylor & Brown, 1988). However, it is also the case that people underreport negative

information about themselves (Dunning et al., 1989; Taylor & Brown, 1988). Therefore, the
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valence of characteristics is not a reliable proxy for the presence or absence of a self-
enhancement motive.

In order to address this issue, recent functional Magnetic Resonance Imaging (fMRI)
studies have adapted new paradigms from the social psychological literature to investigate the
neural systems associated with accuracy and exaggerated positivity. For example, exaggerated
positivity can be operationalized by having participants evaluate themselves in relation to an
average peer across a large number of personality traits (Alicke et al., 1995; Chambers &
Windschitl, 2004; Dunning et al., 1989). When asked to judge themselves in relation to their
average peer, the majority of people judge themselves to be “above average.” Specifically,
participants report that they have more socially desirable traits and fewer undesirable traits than
their average peer. This pattern reflects exaggerated positivity because although each individual
is likely to have some unique characteristics, it is unlikely that so many people in a random
sample would be significantly more desirable than an average peer across such a large number of
traits. Accurate self-ratings across a large number of traits should be centrally distributed around
the average peer (Chambers & Windschitl, 2004). This type of paradigm also makes it possible
to tease apart exaggerated positivity and valence through manipulations of the trait words.
Behavioral research has shown that people make relatively accurate social comparisons when
evaluating traits that have fewer associated behaviors rather than many. In other words, there are
fewer ways to be ‘tidy” whereas there are more ways to be ‘talented.” People evaluate themselves
as more similar to an average peer for specific traits like ‘tidy’ than for broad traits like ‘talented’
(Dunning et al., 1989). The specificity of traits is independent from their valence. In this way,

accuracy can be examined through comparisons of judgments of specific versus broad traits,
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whereas valence can be examined through comparisons of judgments of positive versus negative
traits.

Two neuroimaging studies have used this approach to disentangle the neural systems
associated with exaggerated positivity and valence (Beer & Hughes, 2009; Hughes & Beer,
2009). These studies have found that vACC is most important for differentiating positive valence
from negative valence rather than exaggerated positivity from accuracy. Additionally, judgments
of specific traits more strongly engage OFC and dACC. Furthermore, individual differences in
social comparisons modulate activation in these regions. The more participants evaluated
themselves as similar to their average peer, the more they engaged medial and lateral OFC and
dACC (Beer & Hughes, 2009). A second study used this paradigm to examine evaluations of
social targets that varied in their intimacy with the self (i.e., relationship partner, assigned
roommate: Hughes & Beer, 2009). Evaluations of relationship partners exhibited patterns of
exaggerated positivity that were similar to those found in self-evaluations (i.e., better than
average for broad traits; about average for specific traits), whereas evaluations of dorm
roommates were relatively accurate across trait conditions. Consistent with the first study, OFC
and dACC were recruited for specific trait judgments of relationship partner and for all
roommate judgments (i.e., judgments of both specific and broad traits). Furthermore, OFC was
modulated by individual differences in accuracy. The more participants viewed their relationship
partner or roommate as similar to the average peer, the more they engaged OFC (Hughes & Beer,
2009). Although the second study is not directly relevant for how judgments of the self might
serve to maintain self-esteem, it provides convergent evidence and rules out the possibility that
the neural activation associated with accuracy is somehow accounted for by judgments of

specific traits.
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Neuroimaging studies of exaggerated positivity in self-evaluations have also moved
beyond paradigms that involve the evaluation of general personality traits or future events. For
example, exaggerated positivity is also evident when people’s evaluation of their task
performance exceeds their actual performance or they consistently take credit for their task
successes but not their task failures (Klayman et al., 1999; Taylor & Brown, 1988). Even when
exaggerated positivity is operationalized in relation to discrepancies between evaluations and
task performance or attributions for task performance, the pattern of neural results remain similar
to the studies of exaggerated positivity in personality evaluations. Accuracy most strongly
engages dACC and OFC. For example, one study asked participants to answer forced-choice
trivia questions and then estimate how confident they were in their performance (Beer,
Lombardo, & Bhanji, 2009). The trivia questions came from two domains that differed in their
likelihood of eliciting exaggerated positivity, that is, overconfidence in one’s performance. One
of the domains, average July temperatures in tourist cities, felt relatively familiar to participants.
Although they had not studied this topic, the familiarity of the topic elicited overly confident
estimates of task performance from participants. The other domain, the percentage of U.S. state’s
populations below the poverty line, felt very unfamiliar to participants. Although actual
performance was similar across the two domains, participants were more accurate in their
evaluations of their task performance in the state poverty domain. This study found that within
the domain that elicited overconfidence (i.e, temperature), participants who were less likely to
exhibit bias were the most likely to engage a region of medial OFC. Additionally, in both
domains, a different region of OFC was negatively modulated by confidence estimates but only
for trials that participants had answered incorrectly. This finding is particularly remarkable,

because participants were not given feedback so the sensitivity of OFC to incorrect trials was not
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driven by explicit external cues. Together these findings suggest that the OFC was important for
reducing overconfidence, because one OFC subregion was recruited by the most accurate
participants and because another OFC subregion was helpful for keeping confidence estimates
low on incorrect trials.

Studies examining self-serving attributions for task performance have also found that a
willingness to take personal responsibility for failure is associated with dACC and lateral OFC
activation. In one study, participants were asked to imagine positive and negative events and then
make an attribution about why something like that might happen to them (Blackwood et al.,
2003). The attribution choices measured an internal or external attribution style. For example,
participants were asked to imagine that a neighbor had invited them over for a drink (positive
event) or that a friend had picked a fight with them (negative event). Then they made judgments
about whether something about themselves (internal) or the situation (external) would cause that
kind of event. Participants were considered to be non-self-serving if they attributed positive
events to something about the situation and negative events to something about themselves. The
non-self-serving participants were most likely to engage the lateral OFC. In another study,
participants performed a working memory task, received trial-by-trial manipulated feedback on
their performance, and then made an attribution for each trial’s success or failure (Krusemark,
Campbell, & Clementz, 2008). Self-serving attributions were operationalized as internal
attributions for successes (i.e., “lI am smart”) and external attributions for failures (i.e., “It was
bad luck”). Attributions were considered to be non-self-serving when the opposite pattern
occurred; successes attributed to external factors (i.e., “It was luck™) and failure were attributed
to internal factors (i.e., “I am dense”). The study used (event-related potentials ERP) and found

differences at 320-ms after the attribution selections had been presented. Source localization
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procedures suggested that a swath of medial cortex including the dACC predicted the selection
of non-self-serving attributions. Together the attribution studies suggest that lateral OFC and
dACC are important for explaining hypothetical and actual events in a non-self-serving manner.
Aside from the lesion and neuroimaging studies that implicate dACC and OFC in
accurate self-evaluations, two transcranial magnetic stimulation (TMS) studies implicate MPFC
in exaggerated positivity self-evaluations (Barrios et al., 2008; Kwan et al., 2007). In one study,
participants rated themselves and their best friends on a series of personality traits. Self-
evaluations were considered to be exaggerated in their positivity to the extent that more desirable
traits and less undesirable traits were ascribed to the self when compared to ratings of a best
friend. Consistent with behavioral studies (Alicke et al., 1995; Taylor & Brown, 1988),
participants in a sham TMS condition showed a tendency toward exaggerated positivity for self-
evaluations. When TMS was delivered to the MPFC, ratings of the self and best friend tended to
be similar. However, TMS delivered to the somatosensory cortex was not associated with
convergence between self and other ratings. These findings suggest that a disruption of MPFC
function impacts exaggerated positivity rather than TMS in general. A second study used a
similar self-rating and best friend rating approach (Barrios et al., 2008). This study differed by
separately examining words that reflected ‘egoistic’ or “moralistic’ aspects of self. Egoistic traits
are those traits that elevate the self’s status (e.g., ambitious, popular) and are distinct from
moralistic traits that reflect exaggerated views of one’s exceptional ability to adhere to social
norms (e.g., moral, considerate) (Paulhus & John, 1998). On average, participants in this study
did not show a significant discrepancy between self-ratings and best-friend ratings. However, a
comparison of sham TMS stimulation and MPFC TMS stimulation found that discrepancies

between self and best-friend ratings did differ across these conditions for egoistic but not
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moralistic traits. As in the first study, MPFC stimulation reduced the differences between self-
ratings and ratings of best friend. Together these studies suggest that TMS stimulation to the
MPFC reduces the extent to which people claim more positive aspects in relation to themselves
than their best friend.

Implications and Future Directions for Research on Intrapersonal Self-Esteem Defense

The findings from neural studies of inflated self-evaluations have several implications for
understanding the psychological and neural mechanisms through which people are able to
maintain their self-esteem by viewing themselves in the best possible light. First, the findings
strongly converge on the association between accuracy and neural regions associated with
cognitive control. Regardless of whether exaggerated positivity was operationalized by
discrepancies between self and others or evaluations of task performance, accuracy was
consistently associated with OFC and dACC. Therefore, neural regions associated with cognitive
control were responsible for overcoming exaggerated positivity rather than supporting it.
Additionally, these findings are consistent with the view that self-enhancement motivations are
accomplished using heuristic strategies. The neural findings more closely paralleled the findings
from neural studies that have examined availability heuristics in non-social judgments ( Beer,
Knight & D’Esposito, 2006; DeMartino et al., 2006) rather than emotionally-regulated
information-processing (Beer, in press; Ochsner et al., 2002). As mentioned in the Introduction,
the reliance on heuristics is theorized to extend to non-social judgments (Tversky & Kahneman,
1974). Therefore, the correction of heuristic processing in non-social judgments should be
similar to the correction of the heuristic processing that helps accomplish self-enhancement.
Indeed, neural studies examining gambling judgments that are susceptible to salience heuristics

(such as emotion or win/loss frames: Beer, Knight & D’Esposito, 2006; DeMartino et al., 2006)
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have found that OFC and dACC are helpful for integrating less salient information into gambling
judgments. Furthermore, the less participants relied on salient information, the more they
engaged the mOFC and IOFC (Beer, Knight & D’Esposito, 2006; DeMartino et al., 2006). These
studies suggest that the exaggerated positivity that characterized self-evaluations in the neural
studies were likely the result of a heavy reliance on easily available information such as whether
a trait is socially desirable or whether a knowledge domain feels familiar. Conditions that made it
difficult to rely on easily available information (e.g., specific traits that may have made it
difficult to easily associate the self with desirable traits) elicited more OFC and dACC activation.
Additionally, individuals who were more accurate were the most likely to engage OFC and
dACC which may reflect individual differences in the tendency to rely on heuristics.

Whereas the lesion, fMRI, and ERP studies provided a consistent relation between neural
activation associated with cognitive control and accurate self-evaluations, the TMS studies raised
the possibility that disruption of the MPFC, a region associated with social cognition, reduces the
influence of self-enhancement motivation on self-evaluation. The TMS findings invite several
questions. Why might TMS stimulation of MPFC affect the influence of self-enhancement
motivations on self-evaluations when (a) fMRI studies have not identified MPFC as a region that
is associated with exaggerated positivity and (b) studies of frontal lobe damage typically find
impaired self-evaluation (Blumer & Benson, 1975)? There are several possible explanations.
First, these findings are not necessarily mutually exclusive with the other studies. The study
examining social comparative judgments of significant others and roommates (Hughes & Beer,
2009) found that vACC differentiation between positive stimuli and negative stimuli was
associated with greater feelings of intimacy. Intimacy also predicts the extent to which self-

enhancement motivations influence social-comparisons. The VACC activation from the social
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comparison study (Hughes & Beer, 2009) may overlap with the MPFC region from the TMS
study (Kwan et al., 2008). In the TMS study, the self-enhancement motivation was theorized to
be reflected in discrepancies between self and best friend ratings but this discrepancy measure
also reflected the degree to which positive and negative traits were rated differently. If the TMS
did disrupt VACC regions that differentiate positive and negative traits, it might be that
exaggerated positivity is reduced because this region no longer distinguishes between positive
and negative traits for either the self or best friend. Second, a similar line of reasoning could
apply in relation to the previous research associating MPFC and mentalizing processes (Mitchell,
Macrae, & Banaji, 2006; Saxe, 2006; Uddin et al. 2007). It might be that disruption of MPFC
impairs mentalizing functions that are needed to differentiate the self from other people. Third,
TMS disrupts neural activity so it is more similar to a lesion methodology than methods that
assess neural activation (Schutter, 2009). As such these methods capture different aspects of
brain function. Although the neuroimaging studies may not show differences in this region’s
activation between conditions of accuracy and exaggerated positivity, it may be that if it cannot
function, its impairment is more evident for exaggerated positivity than accuracy. Patients with
focal MPFC damage are rare, even more so than patients with OFC damage (Beer, 2009). If
studies of MPFC patients were conducted, then it might be that these patients would show
relatively accurate self-evaluations. These finding would be especially interesting given the
impaired self-insight that clinically characterizes frontal lobe patients (Blumer & Benson, 1975).
Empirical research on OFC and DLPFC patients has shown that OFC patients have impaired
insight whereas DLPFC patients do not (Beer et al., 2006). If MPFC function actually interferes
with exaggerated positivity and damage to this region results in greater accuracy, then that

finding would suggests that not only do some frontal lobe areas not affect accuracy (i.e., DLPFC)
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but that damage to certain regions of the frontal lobe actually promote accuracy (i.e., MPFC).
The current research also highlights many fruitful avenues for future research. For
example, manipulations that directly affect self-esteem will be helpful for more deeply
understanding how the findings from the current studies fit into the debate about the underlying
psychological mechanism of self-enhancement motivations. The current findings provide support
for the view that self-enhancement motivations can be accomplished through heuristic
processing but do not rule out the possibility that the controlled processing perspective is correct
under certain circumstances. Most of the extant studies examined accuracy and exaggerated
positivity in paradigms where self-esteem was not explicitly threatened or affirmed. If the studies
above do reflect the exaggerated positivity that supports self-esteem maintenance, then they
suggest a different interpretation of the mechanism underlying the changes in exaggerated
positivity as a function of threat or affirmation. As mentioned above, threats to self-esteem elicit
even greater exaggerated positivity whereas affirmation reduces bias (Gramzow & Willard,
2006; Kumashiro & Sedikides, 2005; Paulhus et al., 2003). The association of greater
exaggerated positivity after threat has been theorized to reflect an even stronger engagement of
the cognitive control used to manipulate self-relevant information in a self-serving way.
However, drawing on the findings from the current neural studies, it would be expected that
increased exaggerated positivity reflects greater heuristic processing. An alternate possibility is
that the current studies do not actually reflect the influence of self-enhancement motivations that
support self-esteem maintenance but a baseline processing mode aimed at efficiency that extends
to self-evaluation when threat is not present. Perturbing the self-esteem system in a negative
manner might reveal a completely different pattern of neural regions associated with exaggerated

positivity. In this case, it may be that the controlled processing perspective is correct for
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situations of self-esteem threat; people defend their self-esteem by engaging cognitive control
once self-esteem is threatened. For example, if self-esteem threat was manipulated, neural
regions supporting cognitive control might be more strongly associated with exaggerated
positivity rather than accuracy. It would be especially intriguing if self-affirmation led to
increased accuracy that reflected a reduction of neural activation associated with cognitive
control compared to a condition without self-affirmation. It is difficult to understand why
accuracy would be more mentally arduous at baseline than after self-affirmation but one
possibility is suggested by the relation of self-affirmation to mood. At times, self-affirmation
manipulations increase positive mood (McQueen & Klein, 2007) and positive mood is often
associated with more automatic forms of information processing (Bodenhausen, Kramer, &
Susser, 1994).

Second, more research is needed to understand the neural systems that support
exaggerated positivity. In some of the current studies, exaggerated positivity was not associated
with unique neural activation (Beer & Hughes, 2009, Hughes & Beer, 2009). Instead, the
condition associated with exaggerated positivity engaged the neural regions associated with
accuracy but to a lesser degree. From a psychological perspective, it is possible that exaggerated
positivity just reflects a weaker version of the computations that lead to accuracy. This would
challenge current dual-process theories of judgment bias which suggest that exaggerated
positivity reflects an intuitive judgment systems that is unchecked by a controlled-processing
system (Tversky & Kahneman, 1974). However, it is possible that the current findings are
artifacts of the need to contrast within-subject conditions of exaggerated positivity with
conditions of accuracy in order to conduct analysis of neural activation. The conditions are

necessarily very similar (e.g., both social comparisons of trait words) which increases the
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likelihood that they engage similar kinds of processing, making it appear that exaggerated
positivity and accuracy rely on different degrees of the same kind of computations. Therefore,
research that elicits differences in accuracy and exaggerated positivity using different
experimental manipulations or through individual differences is needed to more strongly
conclude whether exaggerated positivity engages unique regions or just less activation in neural
regions associated with accuracy.

For example, a host of research has shown that individual differences in narcissism and
defensive coping styles predict greater positivity. Even people with non-clinical levels of
narcissism are likely to report inflated perceptions of their popularity, social status, and
intellectual ability but not their agreeableness or morality (Campbell, Rudich, & Sedikides, 2002;
Paulhus & John, 1998; Robins & Beer, 2001). Theorists suggest that the fragility of narcissists’
self-esteem increases their threshold for defending the self but only in domains they care about.
In this way, narcissists are constantly under self-esteem threat when asked to evaluate particular
aspects of themselves. Therefore, research on individual differences in narcissism is another way
to examine the neural systems mediating exaggerated positivity in contexts of self-esteem threat.
As with experimental manipulations of self-esteem threat, it would be beneficial to understand
whether increased positivity in this context represents a corresponding increase in heuristic
processing or the neural regions previously associated with accuracy when the self-esteem
system is not challenged or affirmed.

The involvement of the frontal lobes also suggests that lifespan differences in exaggerated
positivity could reflect differences in frontal lobe maturation. Almost nothing is known about the
degree of exaggerated positivity in the self-evaluations of the very young or the very old.

However, research suggests that, if exaggerated positivity requires correction by frontal lobe
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engagement, then exaggerated positivity may be particularly pronounced at stages in the lifespan
where frontal lobes are still maturing or begin declining. For example, the literature on old age
has presented a paradox for researchers. On the one hand, older people exhibit an increased focus
on emotion regulation and are quite successful at maintaining positive moods (Baltes & Baltes,
1990; Carstensen, Isaacowitz, & Charles, 1999; Labouvie-Vief, 2003; Mroczek, 2001). On the
other hand, older age is also associated with reduced frontal lobe volume and declining
inhibitory ability (Hartel & Buckner, 2006; Raz, 2000). Although older people are still able to
execute controlled processing, they are more judicious about when they do (Hess, 2006; Mata,
Reiser, & Schooler, 2007) and may have to engage additional neural structures to achieve the
same results as younger people (Hartel & Buckner, 2006; Mather, 2006; Raz, 2000). How is it
possible that older people are able to maintain such positive emotion when they are
simultaneously developing deficits in the very neural structures thought to support emotion
regulation? It might be that older people’s moods benefit from their increased reliance on
heuristic processing; this is the kind of processing that supports exaggerated positivity in self-
evaluations. Relatedly, developmental research has shown that the frontal lobes do not fully
develop until early adulthood and this accounts for the reduced executive functioning seen in
children (Bunge & Wright, 2007). Young children may have especially exaggerated positivity
because they do not have full executive function capacity. Studies of young children may be
helpful for understanding how positivity heuristics develop. Are unrealistically positive self-
evaluations automatic at all stages of the lifespan or do they become automatized over time?
Finally, the extant social neuroscience research on exaggerated positivity in self-
evaluations suggests a slightly different perspective on why there is such a strong association

between frontal lobe impairment and disorders that are characterized by poor insight. For
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example, mood disorders and substance abuse are associated with compromised frontal lobe
function and reduced volume in frontal lobe regions such as OFC and ACC (Steele et al., 2006;
Volkow et al., 1991) and have often been associated with poor self-insight but in different ways
(Aleman et al., 2006; Sanz et al., 1998). The poor self-insight is sometimes overly positive such
as when substance abusers believe that they can use drugs without relapsing (Kim et al., 2007;
McLennan et al., 1998). However, mood disorders such as depression can be associated with
overly negative self-views, possibly because of a failure to correct automatic negative
associations with self (Beevers, 2005). The extant research suggests that these disorders may
represent different heuristics that are used to evaluate the self which are difficult to correct
because of frontal lobe impairment. Frontal lobe impairment may reduce monitoring of the
appropriateness of evaluations or may make it difficult to switch heuristic thinking to a more
controlled mode of thought. Therefore, understanding changes in frontal lobe function in relation
to motivated self-evaluations may be helpful for designing therapeutic interventions for various
disorders.
Conclusion

Although not yet a central focus of social neuroscience research, neural studies suggest
that self-enhancement motivations may be accomplished through heuristic processing.
Exaggerated positivity in social-evaluations is reduced by OFC and dACC activation, regions
associated with the correction of heuristic processing. These findings held across a diverse set of
methodologies including lesion, fMRI, and ERP as well as a diverse set of operationalizations
including social comparison, confidence in task performance, and attributions for task
performance. Future research will be helpful for clarifying whether this neural pattern holds

when self-esteem is directly threatened or affirmed. A more complete understanding of the



neural architecture of motivational influences on social cognition will also be important for

elucidating how self-evaluation is affected by lifespan development and frontal lobe disorders.
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Table 1

Neural Studies on Positivity Biases in Self-Evaluation
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Study Method Paradigm Finding
Beer et al., 2006 Lesion Self-perception vs. Patients with orbitofrontal damage have
Observer perception unrealistically positive self-views;
Patients with dorsolateral prefrontal damage
have insight similar to healthy controls
Moran et al., 2006 fMRI Self-evaluation of positive Ventral anterior cingulate cortex associated
personality traits vs. negative with evaluation of positive traits, especially
personality traits those that are rated as self-descriptive
Sharot et al., 2007 fMRI Self-evaluation of the likelihood Ventral anterior cingulate cortex associated
of positive future events vs. with evaluation of positive future events;
negative future events especially for optimistic individuals
Beer & Hughes, 2009 fMRI Social comparison of self Orbitofrontal cortex and dorsal anterior
to average other for abstract cingulate cortex reduce biased social
Vs specific traits comparisons
Beer, Lombardo, fMRI Self-evaluation of task confidence  Orbitofrontal cortex reduces overconfidence
& Bhaniji, 2009 vs. actual task performance
Blackwood, et al. 2003 fMRI Internal vs. External attributions Orbitofrontal cortex associated with

non-self-serving attributions



Krusemark, Campbell,
& Clementz, 2008

Kwan et al., 2007

Barrios et al., 2008

ERP

TMS

TMS

Internal vs External attributions
Self-evaluations vs. Evaluations
of Best Friend

Self-evaluations vs. Evaluations
of Best Friend
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Dorsal anterior cingulate cortex
associated with non-self-serving attributions

TMS to MPFC decreased self-favoring
ratings

TMS to MPFC showed significantly
different degree of self-favoring ratings
than sham TMS
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Figure 1. Medial view of regions implicated in self-enhancement (MPFC = medial prefrontal
cortex; VACC = ventral anterior cingulate cortex) and the reduction of self-enhancement (OFC =

orbitofrontal cortex; dACC = dorsal anterior cingulate cortex).




