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The ability to make autonomous, reasoned,
and informed decisions concerning eco-
nomic matters is central to independence
and financial capacity. Multiple brain re-
gions and cognitive factors have been
proposed to be involved in economic
decision-making. The ability to make ra-
tional decisions is typically studied in
older adults because this group is most
likely to have difficulties with financial de-
cisions (Agarwal et al., 2009) and make
suboptimal economic choices (Agarwal et
al., 2009). Indeed, it is often anecdotally
reported that older adults are easily
scammed and make poor decisions con-
cerning financial matters.

Neuroeconomic research defines ra-
tional decision-making within the frame-
work of economic utility maximization.
This theory proposes that choices must
satisfy the General Axiom of Revealed
Preference (GARP), such that they are in-
ternally consistent and transitive. For ex-
ample, if someone prefers chocolate to ice
cream, and ice cream to lollipops, a ratio-
nal person should always choose choco-
late to lollipops. As such, consistency of

subjective value and choice is central to
economic decisions and rationality. While
the view of utility maximization has long
been held within the economic field, the
neural mechanisms underlying economic
rationality and whether these mecha-
nisms are intact in older adults, has not
been explored fully.

To address this, Chung et al. (2017)
recently examined experimentally deri-
ved estimates of GARP violations in 39
healthy older adults (65–92 years of age)
using a behavioral paradigm routinely
used in experimental economics. In this
task, participants were presented with
bundles comprising of different quantities
of two real consumer goods (e.g., 4 Su-
doku books and 2 crossword books or 5
Sudoku books and 1 crossword book) and
asked to choose which bundle they pre-
ferred. Each trial consisted of 3–7 differ-
ent combinations, and the participants
were asked their preferences across 11
choice sets. The authors assessed the fre-
quency and severity of GARP violations
by determining whether participants were
consistent in their choices when offered
different combinations of goods across
trials. The results revealed that 42.11% of
their sample made two or more GARP vi-
olations. Importantly, the authors found
that the frequency and severity of GARP
violations did not correlate with age in
their sample.

Given that the behavioral results sug-
gest that there is no linear relationship

between age and economic rationality,
heterogeneity in rationality within older
adults may reflect variability in brain
structure. Therefore, the authors used
whole-brain voxel-based morphometry
to assess the relationship between eco-
nomic rationality and gray matter integ-
rity. More frequent and severe violations
to GARP were correlated with gray matter
reductions in the ventrolateral prefrontal
cortex (VLPFC). The authors concluded
that integrity of the VLPFC, rather than
chronological age, is an important deter-
minant of economic rationality in older
adults.

To elucidate potential network cont-
ributions between the VLPFC and eco-
nomic rationality, the authors then
performed an analysis of the VLPFC and
reward using Neurosynth, a meta-analytic
neuroimaging database based on 11,406
fMRI studies from other authors. These
findings demonstrated that the VLPFC
tends to coactivate with frontoparietal re-
gions, including the dorsolateral PFC and
VMPFC prefrontal cortices, the striatum,
and posterior parietal cortex. The au-
thors concluded that, via this functional
brain network, the VLPFC is involved
in utility maximization and decision-
making processes.

The study by Chung et al. (2017) pro-
vides insights into the neural substrates of
economic rationality in older adults. The
finding that the stability of utility maximi-
zation is contingent on the integrity of

Received Feb. 1, 2018; revised March 8, 2018; accepted March 19, 2018.
I thank Professor Skye McDonald, Dr. Jane Franklin, and Dr. Fiona Kum-

for for providing feedback on the initial version of the manuscript.
The authors declare no competing financial interests.
Correspondence should be addressed to Dr. Travis A. Wearne, University

of New South Wales, School of Psychology, Mathews Building, Kensington,
2052 NSW, Australia. E-mail: t.wearne@unsw.edu.au.

DOI:10.1523/JNEUROSCI.0330-18.2018
Copyright © 2018 the authors 0270-6474/18/384059-03$15.00/0

The Journal of Neuroscience, April 25, 2018 • 38(17):4059 – 4061 • 4059



VLPFC rather than chronological age is
significant, as it suggests that economic
irrationality is not an inevitable phenom-
enon in older aging, but rather a result
from neuroanatomical alterations. This
corroborates research across healthy and
clinical groups showing that neural
changes, rather than chronological age per
se, are important determinants of func-
tional and cognitive outcomes (Rusinek et
al., 2003).

An important question is the extent to
which the results reported by Chung et al.
(2017) generalize to the broader context
of economic decision-making and behav-
ior. Decision-making is multidimensio-
nal and incorporates elements of choice,
probability, delay, and reward. Addition-
ally, several economic researchers pro-
pose that GARP is a nonessential factor in
economic behavior (Choi et al., 2014),
and models of financial capacity propose
that multiple cognitive faculties are neces-
sary for economic decisions, including
attention, memory, and reasoning (Mar-
son, 2016). As such, while older adults
may commit elevated GARP violations,
cognitive reserve and situational factors
could prevent the deleterious effect of
economic irrationality from translating
into real-world difficulties with financial
decisions.

Because Chung et al. (2017) have only
assessed GARP, examining the relation-
ship between GARP and real-life eco-
nomic behavior in older adults would
provide important evidence to support
the significance of their findings.

Although there are potential caveats in
the significance of GARP violations in the
broader context of economic decision-
making, Chung et al. (2017) reported that
GARP is associated with greater VLPFC
integrity in older aging. An additional
consideration, therefore, is how the
VLPFC is involved in economic rational-
ity and how it fits within the functional
network of decision-making processes.
Chung et al. (2017) proposed that the
VLPFC maintains preference, limits dis-
tractibility, and detects available options.

In support of the author’s interpreta-
tion, the VLPFC may maintain cognitive
control and selective attention over com-
peting choices, particularly for salient
stimuli. The VLPFC has been shown to be
coactive with numerous regions within
both the central executive network (e.g.,
dorsolateral PFC and posterior parietal
cortex) and the salience network (e.g., an-
terior insula and anterior cingulate cor-
tex) (e.g., McTeague et al., 2017). The
salience network, in particular, is re-

cruited in response to changes in the en-
vironment that capture attention, with
the anterior insula thought to respond
transiently to subjective salient stimuli
that is then sustained by the VLPFC
(Menon and Uddin, 2010). The VLPFC
may therefore maintain attention accord-
ing to subjective salience and inhibit re-
sponse tendencies that are incongruent to
goal-directed tasks. Consequently, those
with reduced integrity of the VLPFC may
be more disorganized in their attentional
and/or cognitive control, with GARP vio-
lations representing a failure to apply
sequencing and cognitive loads appropri-
ately (i.e., loss of attentional control over
the task and making choices inconsistent
with their preferences). To further sup-
port this view, the VLPFC has been impli-
cated in attentional (Braver, 2012) and
cognitive (McTeague et al., 2017) control,
task switching (Braver et al., 2003), and
sequencing of behavioral stimuli or ac-
tions (Shima et al., 2007).

An alternative, albeit not mutually ex-
clusive interpretation, is that the VLPFC
regulates strategic use of goal-directed be-
havior. Baxter et al. (2009) found a double
dissociation between the VLPFC and the
orbitofrontal cortex/VMPFC, such that
lesions to the VLPFC impaired strategy-
based performance whereas localized le-
sions to the orbitofrontal cortex caused
problems with value-based decision-
making. Furthermore, age-related differ-
ences in problem-solving strategy among
older adults are associated with reduced
activity in the VLPFC (Hampshire et al.,
2008). The VLPFC in economic rational-
ity in older adults, therefore, may main-
tain a logical and consistent strategy based
on higher-order information (e.g., cate-
gorical) from sensory stimuli, particularly
when faced with multiple competing
choices. In support of this, the VLPFC has
been shown to enable retrieval of categor-
ical information associated with visual
stimuli (Bunge et al., 2003) and updates
representations of stimulus-outcome pro-
babilities based on the availability of op-
tions (Rudebeck et al., 2017).

There are dissociated roles of brain
circuitry in decision-making processes,
with the VMPFC important for relaying
stimuli-associated value, the striatum for
predictive and actual outcomes, and the
posterior parietal cortex for integrating
information (Kable and Glimcher, 2009).
Therefore, determining the specific role of
the VLPFC within this network is of im-
portance. Future studies should imple-
ment lesion-model approaches in human
samples to the VLPFC to elucidate the

cognitive and motivational consider-
ations of this region in utility maximi-
zation. A potential avenue would be
dementia syndromes and acquired brain
impairment, as these are concomitant
with pathology specific to the frontal lobes
and patients often have difficulties with
financial decision-making (Sherod et al.,
2009; Dreer et al., 2012). Given the limited
range in the frequency of GARP violations
in the study by Chung et al. (2017), repre-
senting greater variability of economic ra-
tionality by focusing on clinical samples
would enable examination of additional
brain structures, and cognitive faculties,
that have been implicated in utility maxi-
mization, specifically with respect to the
salience and decision-making networks.
Additionally, the use of clinical samples
would enable greater examination of the
clinical significance of the VLPFC and
GARP violations in mediating economic
behavior.

In conclusion, the study by Chung et
al. (2017) proposes that the VLPFC is an
important brain region that contributes
to economic rationality in older adults.
The findings provide interesting avenues
for research concerning how GARP viola-
tions could lead to financial difficulties,
particularly for clinical samples prone to
limited financial capacity, and enable fur-
ther exploration of the role of the VLPFC
in the neural architecture of economic
decision-making processes.
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