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PROJECT SUMMARY / ABSTRACT

Many financial and social decisions made throughout life can powerfully influence health outcomes in old age. 
To address these issues, two multidisciplinary areas of life-span research have emerged in recent years: 
neuroeconomics and social neuroscience. Despite the promise of these areas, unfortunately it remains rare for 
individual institutions to provide truly multidisciplinary training opportunities in either neuroeconomics or social 
neuroscience. The proposed activities will address this by offering workshops and summer schools to a broad 
audience of junior scientists all over the country. The goal of neuroeconomics is to better understand human 
decision making. Neuroeconomics uses an economic approach to understanding decision behavior that can 
potentially be generalized not only for the maximization of financial well being but also mental and physical 
health. Social neuroscience integrates multiple areas of psychology and neuroscience to better understand 
human social behavior. The social neuroscience approach identifies ways to optimize social, emotional, and 
physical health and well being. The primary goal of the proposed training activities is to provide the attendees 
with a broad base of knowledge and skills from the many subfields within neuroeconomics and social 
neuroscience. Another goal of the proposed events is to begin to bring together the neuroeconomics and social 
neuroscience communities for an even more integrative approach. Social neuroscience and neuroeconomics 
have largely grown up as separate fields, with separate conferences and very little cross-talk between 
communities despite a great deal of overlap in research interests (e.g., neural mechanisms of affective and 
social decision making, learning and valuation). To better understand the predictors of and strategies for 
optimizing health and well being in old age, scientific life-span research will need to continue to further 
integrate approaches, evidence, and theories from multiple disciplines given the multi-dimensional 
contributions to long-term health and well being. We expect that the novel training activities proposed here will 
increase the number of future scientists effectively working at the intersection of multiple fields which will 
promote creativity, facilitate communication across areas, introduce novel applications of methods and 
approaches to other areas, and promote more creative science.
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PROJECT NARRATIVE

Relevance

The recent, rapid rise in interdisciplinary research combining psychology, neuroscience, and economics has 
tremendous potential for increasing translation of science for real-world impact. Yet still nearly all students 
complete graduate degrees within one of these disciplines and opportunities for cross-training are limited at 
most institutions. The goal of this series of courses is to provide broadly accessible, unique training 
opportunities for the next generation of interdisciplinary scientists.
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FACILITIES / RESOURCES

EDUCATIONAL ENVIRONMENT 

The facilities to be used for all activities include meeting and conference rooms located either at 
meeting/conference destinations across the country (for the preconference workshops) or Yale or Stanford (for 
the summer schools). To facilitate activities all conference rooms will be equipped with sufficient seating, 
audio-visual projection systems, and whiteboards.

A unique educational environment will result from the joint collaborative efforts of the planning committee which 
spans six institutions, two countries, and a broad range of scientific expertise. Each member of the scientific 
key personnel has strong individual expertise, but as a group these individuals also have a great deal of 
overlapping interests. Key personnel have not only worked with each other on a number of previous projects, 
but also all have experience with managing multidisciplinary research projects, training, and events. This 
experience ensures a high probability of success in directing the proposed activities.

Administrative support for all activities will be provided by staff within the Samanez Larkin lab and grants 
management staff within the Department of Psychology at Yale University. These administrative staff have 
experience with planning and executing meetings and courses. The support staff will assist with organizational 
(e.g., scheduling, reservations, creation/distribution of materials) and financial (e.g., payments, processing 
reimbursements, disbursing pilot grants) efforts allowing the key scientific personnel to focus efforts on the 
planning and execution of the scientific agenda.
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EQUIPMENT

Desktop computers and printers within the offices of the key study personnel, instructors, and administrative 
support staff will be used for the creation of workshop and summer school materials, scheduling, reservations, 
and processing reimbursements. No major equipment is needed for these activities.
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SPECIFIC AIMS

Currently, life-span research is not sufficiently integrative. Research on adult development and aging often 
focuses narrowly on individual methods for data collection and the resulting restricted set of dependent 
variables impedes cross-talk between disciplines. Further, this research is often bound by the existing common 
practices within specific fields of psychology, neuroscience, and economics instead of combining the strengths 
of different analytical techniques. The current within-field approach contributes to a fragmented understanding 
of decision making and socioemotional function across the life span. However, the strengths of all of these 
fields can be integrated to overcome the weaknesses of each field on its own. The recent, rapid rise in 
interdisciplinary research combining psychology, neuroscience, and behavioral economics has tremendous 
potential for increasing translation of science for real-world impact. Two promising areas of research that are 
beginning to integrate multiple fields in the pursuit of health and well-being promotion in old age are 
neuroeconomics and social neuroscience. Unfortunately very few junior scientists have access to formal 
training opportunities that spans more than one subdiscipline and opportunities for cross-discipline training are 
limited at most institutions. The goal of this series of workshops and short summer courses is to provide 
broadly accessible, unique training opportunities for the next generation of interdisciplinary scientists.

Aim 1: Provide unique training opportunities in neuroeconomics and social neuroscience
Through a series of events we will provide novel interdisciplinary training opportunities for aspiring and early-
stage researchers. We will host two preconference workshops in the first year of the grant and an annual 
summer school in the following four years. Junior scientists who attend these events will be provided with a 
base of knowledge in each of the scientific areas within neuroeconomics and social neuroscience, be provided 
with training in standard and cutting-edge research methods in these fields, use this new knowledge to develop 
multidisciplinary research proposals, and participate in discussions that may shape the future of the field.

Aim 2: Build a bridge between neuroeconomics and social neuroscience
Neuroeconomics and social neuroscience both have tremendous potential for identifying interventions that will 
promote health and well being in old age. Despite the many overlapping research questions, themes, and 
goals across these areas, there is currently surprisingly little connection between fields. Both fields will benefit 
from cross-fertilization. Through the proposed activities we will stimulate future research that combines these 
approaches by training future leaders in both of these areas within the same events. We believe that this novel 
cross-discipline training will stimulate future research that has the potential for making major contributions to 
the broader fields of psychology and neuroscience more generally. 

Aim 3: Identify future topics of study in the social neuroscience and neuroeconomics of aging
As part of the summer schools, students will form teams to design research project proposals leveraging 
methods from social neuroscience and neuroeconomics to address questions related to aging, health, and well 
being. Teams will be composed of at least one student with primary training closer to social neuroscience and 
at least one student with primary training closer to neuroeconomics. As a result of this experience students will 
leave the event with new ideas and new collaborators that will push the field in innovative new directions. 
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RESEARCH STRATEGY

Significance

The recent, rapid rise in interdisciplinary research combining 
psychology, neuroscience, and behavioral economics has tremendous 
potential for increasing translation of science for real-world impact. Two 
promising areas of research that are beginning to integrate multiple 
fields in the pursuit of health and well-being promotion in old age are 
neuroeconomics and social neuroscience (Figure 1). Yet very few junior 
scientists have access to formal training opportunities that spans more 
than one subdiscipline and opportunities for cross-discipline training are 
limited at most institutions. The goal of this application is to gather the 
resources to plan and host a series of workshops and short summer 
courses in order to provide broadly accessible, unique training 
opportunities that combine training in neuroeconomics and social 
neuroscience for the next generation of interdisciplinary scientists.

Maximizing health and well being in old age does not begin at 
retirement. Preparedness for a healthy and happy old age depends on 
choices made throughout adulthood and possibly even before. Ensuring 
health and well being near the end of life often requires making wise 
decisions throughout life. Many financial and social decisions can affect 
long-term health outcomes [1-7]. How individuals spend and save 
money can determine the financial resources available to support living 
expenses and health-related expenditures in old age [1-3]. How 
individuals socially and emotionally navigate the world can determine 
social networks and mental health later in life [6,7]. For example, 
loneliness in old age has been linked to many poor physical, mental, 
and cognitive health outcomes [8-13]. To better understand the 
predictors of and strategies for optimizing health in old age, scientific 
research will need to integrate approaches, evidence, and theories from 
multiple disciplines given the multi-dimensional contributions to long-
term health outcomes. Currently, life-span research is not sufficiently 
integrative. Research on adult development and aging often focuses 
narrowly on individual methods for data collection and the resulting 
restricted set of dependent variables impedes cross-talk between 
disciplines. Further, this research is often bound by the existing common 
practices within specific fields of psychology, neuroscience, and 
economics instead of combining the strength of different analytical 
techniques. For example, psychologists often focus on specific 
processing mechanisms in relatively small samples of individuals. 
Additionally, psychologists use laboratory-based tasks that may be well 
controlled but also may be limited in ecological validity. Similarly, 
neuroscientists focus on specific systems in the brain in relatively small groups of individuals. Neuroscientists 
often examine the function of very specific structures supporting attention, memory, or motivation but rarely 
seek to examine the integration of these functions and often ignore individual differences. Economists develop 
powerful mathematical models of human decisions and have access to much larger and more representative 
datasets of human decisions, but also commonly ignore individual differences and often the traditional models 
do not account for cognitive and affective limitations or biases. This current within-field approach contributes to 
a fragmented understanding of decision making across the life span. However, the strengths of all of these 
fields can be integrated to overcome the weaknesses of each field on its own. Combining expertise from these 
different disciplines using multidisciplinary approaches like neuroeconomics and social neuroscience can and 
has produced powerful integrative scientific research [14,15] related to decision making and socioemotional 
behavior that affect long-term health and well being. 

Figure 1. Neuroeconomics combines 
psychology, neuroscience, and 
behavioral economics. Social 
Neuroscience combines social 
psychology / affective science and 
biology.
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Neuroeconomics of Aging

Neuroeconomics aims to better understand 
human decision making by integrating methods, 
theories, and approaches across multiple fields 
including but not limited to psychology, 
neuroscience, and economics [16-21]. Although 
this area of research has been experiencing 
tremendous growth in recent years, the approach 
has been relatively slow to be applied to the study 
of aging and decision making.  Research has 
begun to characterize how age differences in the 
structure and function of frontostriatal brain 
systems supporting reward-based decision 
making are related to age differences in sensitivity 
to monetary gains and losses, intertemporal 
decision making, risky decision making, and 
reward learning. 
Simple Incentive Processing. Initial behavioral 
research revealed that although younger and older adults do not differ in their self-reported feelings of positive 
arousal/activation during the anticipation or receipt of monetary gains, older adults report lower levels of 
negative arousal/activation during the anticipation of monetary losses [22,23]. This asymmetry in gain and loss 
anticipation as a function of age is consistent with a large body of behavioral research demonstrating an age-
related positivity effect [24,25]. Functional magnetic resonance imaging studies that have examined adult age 
differences in the basic function of the reward system are consistent with the behavioral effects reported 
above; neural activity in the striatum is similarly modulated by reward magnitude in younger and older adults 
during the anticipation [23] and receipt of monetary gains [23,26-28] (see Figure 2). These studies provide 
initial evidence that basic neural responses to the anticipation and receipt of monetary gains are relatively 
preserved from young adulthood to old age. However, a different pattern emerges for anticipatory responses to 
monetary losses. Older compared to younger adults show reduced reactivity in the caudate (within the 
striatum) and the anterior insula during anticipation of monetary loss [23] (see Figure 2). This asymmetry in 
anticipatory neural activity recently replicated in an independent sample [29]. Interestingly, these age 
differences do not extend to loss outcomes. When older adults lose 
money, they are as reactive to those losses as younger adults [23]. 
Further, the vast majority of decisions encountered in daily life 
require not only the simple processing of potential gains and losses 
but also the integration of these signals with each other and with 
other relevant information. 

Intertemporal Decision Making. Intertemporal choices are 
decisions in everyday life that involve selecting between outcomes
available at different times in the future. Individual differences in 
temporal discounting, or the reduction in the subjective value of a 
particular reward due to the time delay until delivery, are common 
[30]. Although discounting behavior is highly variable in humans, the 
majority of studies that have examined age differences in temporal 
discounting report an increasing willingness to wait in older age 
which corresponds to a lower discount rate for time [31]. This 
behavioral effect has been observed in both humans and rats [32]. 
Parallel to the behavioral findings, recent neuroimaging studies find 
that neural activation in the ventral striatum is reduced when the 
reward can only be obtained after a significant temporal delay in 
younger but not older adults [33,34]. Ventral striatal signal increases 
to both short and long delays in healthy older adults, which is not the 
case for younger adults. In general, the age group differences 
across the existing studies are strikingly similar (see Figure 3). One 
account is that these behavioral and neural effects are evidence for 
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Figure 2.  Gain anticipation increased nucleus accumbens 
(NAcc) activity in both younger (ages 19–27) and older (ages 
65–81) adults (left panels). Loss anticipation, however, 
increased AI activity in younger, but not older, adults (right 
panels). Y-axis represents percentage FMRI activity change in 
the ventral striatum (VS, including the NAcc). [23]
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Figure 3. In two recent studies young 
adults show reduced activation of the 
ventral striatum (VS) for delayed rewards 
(grey) compared to rewards available 
now (orange), whereas this 
oversensitivity to immediacy was not 
present in older adults [33, 34].
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improvement over the life span [33]. 
Although there is some level of 
neurobiological decline in these regions 
with age, relatively similar responses to 
both short and long delays are observed 
in older adults. Others have speculated 
that this age-related improvement may 
be related to increased experience with 
the realization of delayed reward over 
an individual’s lifetime [35]. Responses 
to delayed rewards in older adults may 
be the result of experience-based tuning 
of reward signals [33] reducing the 
demand for new integration of novel 
information. This latter interpretation 
suggests that it is as if the older adults 
know that $20 is going to be just as 
good in two weeks as it is today. In 
contrast, the younger adults have not had the opportunity to realize interest rates over decades and appreciate 
the long-term rewards of waiting (however, see [32,36,37]. However, these theoretical accounts are 
speculative and fully understanding these age differences will require much more experimental data. More 
generally, the extent to which these changes with age prove advantageous or disadvantageous for decision 
making in the real world depends on the context [38].

Risky Decision Making. In contrast to the certain benefits and certain delays offered in the intertemporal 
choices described above, many decisions encountered in everyday life are associated with uncertain rewards. 
There are strong societal stereotypes of older adults as being more risk averse than middle-aged or younger 
adults. However, stereotypes of risk aversion with age are not supported by results from well-controlled 
experimental tasks [39]. Focusing on gambling tasks and risky investment decisions, a recent meta-analysis 
found no evidence for systematic adult age differences in risk taking [40]. Rather, the meta-analysis identified a 
subset of tasks in which older adults are more risk averse and other tasks in which older adults are more risk 
seeking than younger adults [40]. It is important to note that in many of these tasks the expression of this “risk 
preference” is simply a deviation from the reward maximizing strategy in the task. Therefore, it is possible that 
what appear to be age differences in risk preferences are instead due to cognitive limitations [41] in performing 
these tasks that require a higher level of information integration. Very few neuroeconomic studies involving 
choices between low and high-risk options have compared younger and older adults [28,42,43]. One series of 
studies that used a financial investment task found great neural signal variability in the striatum in older adults 
was associated with poorer risky decision making [28] (see Figure 4). A parsimonious interpretation of these 
effects is older adults are having more difficulty learning rapidly from feedback in novel situations. The 
behavioral age differences replicated in two independent samples [28,44]. This research suggests that 
variability in forming representations of reward value that require integration of information in a novel 
environment may increase with age. These findings suggest that what may appear to be age differences in risk 
preference may instead be differences in cognitive ability. In support of this conclusion, neuroimaging studies 
of risky decisions that are not dependent on rapid learning from recent experience show similar neural 
activation of prefrontal regions in younger and older adults [43]. More recent studies, reviewed in the next 
section below, have focused specifically on age differences in rapid learning-based decisions.

Learning. Learning to integrate prior feedback is often crucial for making optimal decisions. The 
literature on reward learning reveals consistent age-related declines in performance [45]. In many cases older 
adults learn more slowly than younger adults although with enough experience they often reach the same 
performance asymptotes as younger adults [46,47]. Overall, age differences in reward learning and decision 
making tasks do not appear to be specifically due to the differential processing of gains or losses but are 
instead due to older adults’ general difficulty with learning. Neuroimaging studies have revealed that older 
adults compared to younger adults show reduced ventral striatal activation especially during the early stages of 
learning [48] and reduced sensitivity of frontal cortical regions throughout learning [45,46,49]. Recent studies 
have extended these findings to show that these age differences may be due to older adults’ difficulty with 
dynamically computing prediction errors in novel environments [50,51]. Supporting a dissociation between 
basic reward sensitivity and reward-based learning, striatal regions are similarly activated in younger and older 

Figure 4. In a risky, learning-based decision task, older adults make more 
mistakes when choosing assets that are associated with risky rewards 
(selection of stocks) but do not differ from younger adults in risk aversion 
(selection of bonds). The behavioral age differences were associated with 
increased neural variability with age in the striatum (outlined grey areas 
overlaid on the brain are all voxels that exceeded p <.0001, uncorrected) 
and this neural measure of variability mediated the associations between 
age and risky stock (RS) mistakes. [28]
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adults during simple reward-based tasks 
that do not require novel learning, but 
these same regions in the same subjects 
show increased neural activity variability 
[28] and reduced representation of 
prediction errors [47] during tasks that 
require learning. 

How is it possible that the same 
striatal regions that seem to be 
functionally as active across late 
adulthood when processing basic 
rewards or making intertemporal choices 
also show functional irregularities in risky 
decision-making and learning tasks? One 
explanation may be that a broader neural network is required for rapid, novel integration of information and lies 
at the source of the age differences during learning-based decision making. The findings of a recent study 
suggest that the source of age-related striatal functional variability in the striatum observed in risky decision 
making [28] or the reduced representation of prediction errors in the medial prefrontal cortex and striatum 
[47,50,51] may be the result of structural changes affecting communication across regions supporting reward 
learning [52] (see Figure 5). Future studies should directly examine associations between structural and 
functional measures of connectivity and how each are related to reward processing and decision performance 
to clarify the effects of structural change on function across this network.

Summary of Current Findings. In summary, many of the age differences in decision making reviewed 
above may be importantly related to age differences in learning (both over short and long histories of 
experiences). Arguably, most decisions made in everyday life are driven by predictions of reward based on 
previous experiences with a particular stimulus or action. Older adults may become more tolerant of delays 
when making intertemporal decisions at partially due to accumulated experience with realizing rewards after 
delays – a result of a lifetime of learning that may have crystallized representations of delayed reward over 
time. In contrast, the increase in risky decision mistakes described above are likely due to the demands of the 
task which require rapid learning and integration of information in a novel environment — in which previous 
experience with risky rewards outside of the task does not confer any benefit. In both cases, understanding 
age differences in learning-based integration of information is critical. Future research should more directly 
assess the extent to which learning accounts for age differences in decision making. Already this work has 
identified interesting divergent patterns across adulthood; in some situations the elderly outperform young 
adults and in other situations they appear to make more mistakes. Taken together, the evidence suggests that 
older adults do well when making decisions that rely on accumulated life experience, and perform suboptimally 
in uncertain environments that require the fluid integration of novel information.

Current Limitations and Future Directions in the Neuroeconomics of Aging. Overall, research on the 
neuroeconomics of aging is still very much in its infancy and there are many unexplored topics. All of the 
primary studies reviewed here use secondary reinforcers, money or points, as the reward and there are almost 
no studies examining age differences in other types of rewards [53,54]. Emerging studies suggest that there 
are overlooked age differences across reward types. For example, one study has recently shown that ventral 
striatal activity in older adults may be more sensitive to social rather than monetary rewards in older compared 
to younger adults [54]. Emerging evidence also suggests that age differences in self-reported risk tolerance are 
highly variable across recreational, health, social, and financial domains [55]. In addition to exploring reward 
type and domain generality or specificity, it would also be interesting to examine whether age differences in 
different types of decisions are related. For example, we are not aware of any published brain imaging studies 
that have compared decisions in the same subjects to examine whether, for example, tolerance of 
intertemporal delays is associated with tolerance of risk in old age, although some initial studies have been 
published with only younger adults [56]. To enable translation of neuroeconomic research to promote health 
and well being, the next wave of research in this area will need to address these and related issues.

By using incentive-compatible tasks modeled after real world decision making, neuroeconomics is well-
positioned for translation to real world intervention. However, there is shockingly little validation of laboratory-
based tasks in the current literature. There are very few studies that link performance on laboratory tasks to 
real-world financial outcomes [57-59]. Although it is encouraging that a growing number of studies are 
extending the neuroeconomic framework to examine age difference in health-related decision making (e.g., 

Figure 5. Structural coherence along a frontostriatal axonal tract 
extending from the dorsomedial nucleus of the thalamus (Thal) to the 
medial prefrontal cortex (MPFC; light blue) and from the MPFC to the 
ventral striatum (dark blue) was reduced in older age but associated with 
better learning. [52]
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http://projectreporter.nih.gov/project_info_description.cfm?aid=8699641&icde=26330452&ddparam=&ddvalue=
&ddsub=&cr=1&csb=default&cs=ASC and 
http://projectreporter.nih.gov/project_info_description.cfm?aid=8733507&icde=26330452), these studies are 
also limited by a lack of connection to real-life health outcomes. One major reason why more scientists are not 
making these connections may be that very few scientists have sufficient training to connect these often lower-
level laboratory behaviors to cumulative real-world outcomes. This issue needs more attention through broad 
training opportunities such as those proposed here. A couple of noteworthy examples of studies from recent 
years that have true translational potential have proposed solutions to the public goods free-rider problem [60] 
and overbidding in auctions [61], but these sorts of studies are still rare even within neuroeconomics. Notably 
both of these studies were led by individuals who had the opportunity for broad interdisciplinary training (i.e., 
Caltech and NYU) which remains rare at most institutions. By offering broadly accessible training opportunities 
to the field, we hope more translational research like this will emerge in the future.

Social and Affective Neuroscience of Aging

Effective social and emotional functioning is essential to healthy relationships at any age [62]. A 
growing body of research suggests that the ability to regulate emotion remains stable and in some aspects 
may improve across the adult life span [63]. Compared to their younger counterparts, older adults recover 
more quickly from negative emotional states, are less likely to respond to verbal slights with anger [64], 
maintain positive emotional states longer than younger adults [65,66], report superior emotional control [67-69], 
and display less physiological arousal when experiencing negative emotions [69,70]. A number of studies 
using a variety of experimental methods have found that older adults selectively attend to positive stimuli and 
are more likely to retrieve positive memories than negative ones [71-77]. This collection of findings has been 
referred to as the “age-related positivity effect”. Only relatively recently have studies of emotional and social 
aspects of aging received attention by neuroscientists. Below we briefly review studies across a wide range of 
domains including the emotional processing of social stimuli, the anticipation of, exposure to, and memory for 
emotional stimuli, attention to emotion, and emotion regulation. Neuroimaging introduces a way to tease apart 
findings that may reflect top-down processes from ones that are bottom-up and the social neuroscience 
literature to date provides surprisingly consistent support for a motivated basis for these socioemotional age 
differences.

Socioemotional Processing in the Aging Brain. By far, the most common approach to the study of age-
differences in neural responses associated with social and emotional stimuli are based on responses to facial 
expressions. Across a number of studies that expose participants to mostly negative emotional facial 
expressions, older adults show a reduction in amygdala activation and some of those studies also report an 
age-related increase in cortical activation often along the frontal midline [78-81]. Investigators commonly 
conclude that this is evidence of age-related amygdala dysfunction, although it is hard to fully reconcile this 
interpretation given the important role this subcortical region plays in emotional processing [82-84] yet also the 
overwhelming behavioral evidence for intact emotional processing into old age [25].  Subsequent experiments 
have shown that amygdala activation is relatively robust in older adults under certain conditions (e.g., novelty), 
raising questions about whether lesser activation in older adults reflected lesser salience of experimental tasks 
or stimuli as opposed to dysfunction [85,86]. These studies provide important evidence that the amygdala can 
be activated in older adults and does not suffer from global functional decline in healthy aging. In contrast to 
the view that the amygdala dysfunctions with age, it is possible that older adults show less reactivity in the 
amygdala during the processing of negative emotional stimuli as a result of changing goals and shifting 
priorities which reduce the salience of stimuli.  

Studies that include positive and negative emotional stimuli find age by valence interaction in the 
amygdala and an opposite age by valence interaction in medial frontal cortical regions suggesting a potential 
role of cortical activations in regulatory processes in social emotional tasks [87-90]. Other studies have shown 
that older adults have greater functional connectivity between amygdalar and medial frontal regions while 
viewing negative emotional stimuli [91]. Previous studies in mostly young adults show increases in the medial 
prefrontal cortex and decreases in the amygdala during successful regulation [92] lending support to this age-
related regulatory hypothesis. Additional temporal support for a regulatory interpretation was provided by 
electrophysiological findings (ERPs). Older adults had an increased late fronto-central ERP signal during the 
viewing of negative faces but a decreased early fronto-central signal during the viewing of positive faces. This 
pattern of results suggests that older adults may have a more controlled, regulatory response to negative 
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social stimuli but a more free, unregulated response to positive social stimuli. Providing additional support for 
this interpretation, both the fMRI and ERP effects in the medial prefrontal cortex correlated with individual 
differences in emotional stability as assessed by neuroticism [88]. Individuals with greater medial prefrontal 
fMRI responses and increased late ERP signals to negative stimuli also had higher levels of emotional stability. 
A related study used fMRI to show a similar set of effects: reduction in amygdala and an age-related decrease 
in rostral anterior cingulate activity during the anticipation of and exposure to negative stimuli [93]. Within the 
older participants in the sample, an individual difference analysis showed that individuals with higher scores on 
the reappraisal subscale of the emotion regulation questionnaire (ERQ) showed reduced amygdala activation 
[93]. This finding provides additional, direct support that the age differences in amygdala activity during 
negative emotional processing may be associated with regulatory efforts.

Although a number of studies identified age differences in subcortical and mostly medial prefrontal 
regions during emotional anticipation and exposure, studies focusing on emotional memory reveal both medial 
and dorsolateral prefrontal effects during both memory encoding and retrieval [89,90,94-97]. These initial 
studies suggest that these prefrontal processes may mediate behavioral positivity effects in memory and 
provide potential evidence for the role of regulatory efforts at the encoding stage.

Emotion regulation. Although initial regulatory evidence was provided above linking reappraisal [93] and 
emotional stability [88] to reductions in amygdala activation and interactions in the medial prefrontal cortex, few 
studies have explicitly manipulated emotion regulation in older adults [98-103]. When older adults are 
instructed to intentionally decrease their emotional responses to negative pictures several studies have 
reported a significant reduction in amygdala activity from the control condition suggesting that (1) the amygdala 
can be activated by negative stimuli in older adults and (2) that amygdala activation to negative stimuli is 
reduced when older adults are regulating their emotional responses. In line with other studies where regulatory 
interpretations were speculative, when regulation was instructed these studies also found a coupling between 
the amygdala and both the medial and lateral prefrontal cortex [99,100]. Even more interesting, higher inverse 
coupling between the ventromedial prefrontal cortex and amygdala predicted more adaptive profiles of diurinal 
cortisol secretion in an individual difference analysis [99]. The pattern of results across these studies is 
remarkably similar to the findings from studies without instructed regulation.

Although some studies provide evidence for lateral prefrontal activity contributing to differential 
emotional processing in old age [95,97,104], a large proportion of the studies find age differences in medial 
prefrontal regions. A variety of brain regions near the frontal midline including the anterior cingulate and dorso- 
and ventromedial prefrontal cortex show age differences in responses to positive and negative affective stimuli, 
age by valence interactions, and age differences in connectivity with the amygdala [105]. See Figure 6 for a 
graphical depiction of age differences in medial prefrontal activity during socioemotional tasks. Interestingly, 
the possibility that medial versus lateral prefrontal distinctions may play a role in age differences in cognition 
and emotion was suggested before virtually all of these studies were published [106].

To the extent that these medial prefrontal activations reflect regulation [92], these findings may offer 
evidence for important age differences in 
regulatory strategies.  In older age, regulation 
may be more automatic and less cognitively 
effortful [107] due to chronically activated goals. 
Although it is certainly possible that age-related 
decreases in lateral prefrontal resources [108] 
may also contribute to this lateral to medial shift 
in regulatory, prefrontal processing, it is also 
possible that this shift occurs naturally as 
regulatory strategies change over the adult life 
span. Neural differences in regulatory strategies 
have received relatively little attention in social 
neuroscience [109,110]. As this area continues 
to grow, it will be essential to explore how the 
neural mechanisms underlying other regulatory 
strategies, such as acceptance [111], may 
change with age.

Summary of Current Findings. The 
growing body of research on socioemotional 
functioning in the aging brain reveals consistent 

Figure 6. Regions of the medial prefrontal cortex identified with 
fMRI showing age effects during socioemotional tasks. N = 
negative valence; P = positive valence; V = age by valence 
interaction; C = functional connectivity with the amygdala. [105]
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age differences in patterns of activity in prefrontal and subcortical regions during emotional processing. The 
most informative and consistent findings that emerge across a wide range of studies are: (1) there is an age-
related reduction in subcortical activation associated with exposure to negative affective stimuli and (2) it is 
often coupled with an increase in cortical activation. As reviewed above, initial evidence for reduced response 
to negative stimuli raised legitimate questions about the functional capacity of the aging brain. The pattern 
emerging in the literature, however, is inconsistent with an argument that the maintenance of well-being in old 
age is the serendipitous consequence of neural degradation. Rather, brain regions involved in both positive 
and negative emotional processing in young adulthood appear to be selectively responsive to positive material 
in older adults. The evidence to date suggests that older adults are effectively regulating emotional responses.  

Current Limitations and Future Directions in the Social Neuroscience of Aging. Although a number of 
studies that rely on simple perceptual judgment tasks suggest that older adults are impaired [112], a vast 
amount of behavioral research suggests that older adults function exceptionally well in social situations [113]. 
In fact across a range of domains, older adults display intact and in some cases superior social cognitive 
abilities [114,115]. An important detail to note is that often criterion measures for accuracy in the emerging 
perceptual studies are based on normative data collected from younger adults. Future studies should keep with 
the tradition of the social cognition and aging literature and not overweigh agreement with younger adult norms 
but instead focus on possible implications of age differences in behavior and underlying neural processes.

In fact, one of the only studies with non-facial social stimuli examining social cognition in the aging brain 
reveals both an age-related positivity effect in self judgments but remarkably similar social discrimination in the 
medial prefrontal cortex [116]. In this study younger and older adults evaluated positive and negative trait 
adjectives and decided whether the words applied to the self or a social other. When evaluating whether 
adjectives applied to the self, an age by valence interaction emerged in the dorsomedial prefrontal cortex. 
Activation in this region was greater for positive relative to negative adjectives in older but not younger adults. 
The study also provided evidence for an intact self-versus-other representation in the medial prefrontal cortex 
in older adults. There were no significant age differences in the medial prefrontal cortex for self versus other 
judgments [116]. Although this suggests that older adults may show similar neural activity discriminating the 
self and other, interesting age differences may emerge within self-relevant thought. In some contexts older 
adults may be less inwardly focused even when considering highly personal agendas [117]. When compared 
to younger adults, older adults showed an attenuated difference between anterior and posterior medial 
prefrontal regions when asked to contemplate self-relevant agendas (i.e. hopes and aspirations, duties and 
obligations). These findings have been interpreted as possible evidence for an age-related change from 
focusing primarily on specific personal details and instead focusing on a more broad (and potentially 
interpersonal) picture.

One important consideration in all social cognitive studies of healthy aging (or any group comparison 
for that matter) is that younger and older adults may interpret tasks or stimuli differently. Future studies will 
need to use stimuli that are comparably socially relevant for the age groups studied. For example, most of the 
studies exploring facial affect processing reported in this chapter did not include older faces. Older adults, then, 
are often processing age out-group faces. This detail may contribute to age differences in functional activity. In 
fact, when authors use both younger and older adult faces as stimuli important differences emerge. Although 
behavioral studies have not observed differences for in- or out-group faces in identification accuracy or 
memory in older adults [118], in a neuroimaging study within-group responses in the amygdala were larger 
than out-group responses [86]. These effects held when controlling for valence ratings of neutral face stimuli 
and novelty recognition errors. This could be a confound in prior studies that didn’t use old faces and reported 
age differences in amygdala function.

Similarly, an interesting detail often overlooked in studies of emotion labeling of facial expressions is 
that although no age differences emerge in labeling happy, surprised, and neutral expressions, older adults 
more often disagree with young adult norms for anger, disgust, and sadness [119]. Meta-analyses of emotion 
recognition and aging suggest that older adults are especially "worse" at categorizing fear and anger [112,120]. 
Although these are often characterized as “errors” by the authors, when the direction of this effect is more 
carefully explored interesting implications emerge. For example, when categorizing younger faces in one study, 
the older adults perceived the same faces as less angry and more sad than younger adults [78]. This may 
have important social implications. If older adults systematically perceive high arousal negative expressions, 
such as anger, in others as lower arousal expressions, such as sadness, they may take a less confrontational 
approach to the social interaction. However, this may also lead to miscommunication if the social partner feels 
misunderstood. 
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Future studies in social neuroscience should not ignore the wealth of evidence for age-related 
preservation and improvement in social cognitive function and should instead build upon this wealth of prior 
research and integrate it with emerging neuroscience research [113]. Additionally, future research in social 
neuroscience should extend beyond examining age differences in the processing of facial affect and consider 
social cognition more broadly. Many of the original studies supporting socioemotional selectivity theory focused 
on age differences in social interactions as a function of limitations in future time perspective [121-123]. 
Understanding the neural correlates of social interaction and social understanding across the adult life span 
could make important contributions to the literature. In future years, emerging integrative research examining 
socioemotional processing in the aging brain will surely make novel and lasting contributions toward a more 
comprehensive understanding of the psychology of human aging.

One exciting new area in social neuroscience that has not yet been extended to aging is the emerging 
work on health message framing. Several studies have demonstrated that the effectiveness of messages 
designed to increase healthy behavior (e.g., sun screen usage, smoking cessation, or increasing physical 
activity) can be predicted at the population level based on small samples of young adults
 [124-127]. Given the powerful evidence for translation in this approach, it would be interesting to extend it to 
studies of health promotion in middle-aged and older adults. There is some initial work on the promise of 
emotional message framing effects for promoting physical activity in old age [128] that are ripe for study using 
a social neuroscience approach. The cross-discipline training proposed in these activities would facilitate the 
development of such projects.

The Next Generation of the Neuroeconomics and Social Neuroscience of Aging: Integrating Multidisciplinary 
Approaches

In summary, over the past decade an interesting set of initial findings on the neuroeconomics and social 
neuroscience of aging has emerged. However, these two areas are still very much in their infancy. Further, 
despite their significant potential for overlap, the neuroeconomics and social neuroscience communities are not 
currently well integrated. There is great potential for future collaborative research by integrating these 
communities. Combining two multi-disciplinary fields has the potential for inspiring research that covers more 
territory than any current subfield in psychology or neuroscience. Overall, there is much more work to be done 
and very little has been done to begin to use these frameworks, independently or together, to promote health 
and well being in old age. However, it is our hope that creating broadly accessible cross-discipline training 
opportunities will change the direction of the field going forward toward more translatable research to promote 
health and well being. 

Innovation

Presently the majority of research on aging is still contained within an area in psychology, which significantly 
limits the potential for broader impact. This unidisciplinary norm contributes to inertia in using standard tools 
and approaches, which only incrementally advances the field. The neuroeconomics and social neuroscience 
approaches challenge existing paradigms focused on the use of methods drawn selectively from within the 
boundaries of traditional fields. The activities planned will provide junior scientists with the expertise and skills 
to create a future norm of more integrative research. This approach will facilitate the linking of age-relevant 
questions and methods from multiple disciplines. The training provided in the activities planned will produce 
many improvements and advantages over existing approaches including the development of and training in 
multiple complimentary techniques that combine neuroscience methods with behavioral and computational 
methods as well as solutions for overcoming the existing analytic challenges associated with the collection of 
large integrative multivariate behavioral and neurobiological datasets. Providing training in this integrative 
approach will eventually contribute to the development of more comprehensive models of how decisions are 
made and how to optimize social and emotional well being across adulthood.
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Approach

With the support of this grant, we will host two preconference workshops and four annual summer school 
sessions on neuroeconomics and social neuroscience to provide cross-discipline training for junior scientists.

Year 1: Workshops in Neuroeconomics and Social Neuroscience

In the first year of the grant, we will host one-day preconference workshops before the Annual Meeting of the 
Society for Neuroeconomics and the Annual Meeting of the Social and Affective Neuroscience Society. Each 
workshop will feature two faculty speakers. Each speaker will give an approximately two and a half hour lecture 
split into two sessions followed by a group discussion session. The presenters will encourage questions and 
discussion during the lectures as well. Given the relatively small audience there will be plenty of opportunity for 
faculty and student interaction. The workshop size is intended to make the event feel like a combination of a 
small lecture and a discussion-based seminar course. Relevant readings will be distributed at least 3 weeks in 
advance of the event to better prepare students for the material and discussion sessions. Two complementary 
subtopics will be selected for each of the workshops. Potential subtopics and speakers for these sessions are 
listed in the Program Participants section below. For example, one workshop could have a morning session on 
Empathy and Other-Regarding Preferences and an afternoon session on Impulsivity and Self-Control. For 
each of these workshops we will invite one speaker from neuroeconomics and one from social neuroscience.

Sample Schedule

9-10:30am Lecture 1
10:30-10:45 Break
10:45-12:15 Lecture 1 continued, Group Discussion 1
12:15-1:30 Lunch break
1:30-3:00 Lecture 2
3:00-3:15 Break
3:15-4:45 Lecture 2 continued, Group Discussion 2

Along with the faculty presenter for each session, someone with primary expertise on aging (most often this will 
be the PI, Samanez Larkin) will help lead the discussion and mention how the topics discussed in the lectures 
have been or could be applied to the study of aging. This will serve to explicitly encourage this increased 
cross-talk between fields to advance the study of aging.

Years 2–5: Summer School in Neuroeconomics and Social Neuroscience

In years two through five of the grant, we will host an annual week-long summer school. The structure of the 
summer school will be modeled after the original Summer School in Neuroeconomics hosted at Stanford in 
2005. Summer schools will alternate between Stanford (Y2, Y4) and Yale (Y3, Y5). Each summer school 
session will feature ten faculty speakers and approximately 30 attendees. Three of the attendees will be 
advanced graduate student or post-doctoral teaching fellows (TFs). Each faculty instructor will give a lecture 
and be available at the end of the day for office hours. The presenters will encourage questions and discussion 
during the lectures as well. Given the relatively small audience there will be plenty of opportunity for faculty and 
student interaction during the talks, during office hours, or in social activities outside of the classroom during 
the week. Relevant readings will be distributed at least 3 weeks in advance of the event to better prepare 
students for the material. Students will also work in small groups on a multidisciplinary project proposal that 
combines neuroeconomics and social neuroscience. Each group will present their proposal at the end of the 
summer school. There will be a set of core topics that are covered every summer and a set of topics that will 
rotate across years. Potential subtopics and speakers for these sessions are listed in the Program Participants 
section below.
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Sample Schedule

Day 1

9-10:30am Lecture 1
10:45-12:15 Lecture 2
12:15-1:30 Lunch
1:30-3:00 Lecture 3
3:15-4:45 Lecture 4
5:00-6:30 Faculty & TF Office Hours

Day 2

9-10:30am Lecture 5
10:45-12:15 Lecture 6
12:15-1:30 Lunch
1:30-3:00 Lecture 7
3:15-4:45 Lecture 8
5:00-6:30 Faculty & TF Office Hours

Day 3

9-10:30am Lecture 9
10:45-12:15 Lecture 10
12:15-1:30 Lunch
1:30-4:30 Description of the Group Project & Proposal Brainstorming Session
After hearing a description of the project expectations and a brief presentation on responsible conduct of 
research, small groups of 3–4 students will spend the rest of the session discussing potential study designs. 
We will attempt to combine students with expertise in different areas to encourage more creativity. These novel 
groups of people from different backgrounds (e.g., neuroeconomics and social psychology) will be asked to 
design explicitly interdisciplinary projects with implications for health outcomes in old age.
4:30-6:00 Faculty & TF Office Hours

Day 4

9-10:30am Lecture 11
10:45-12:15 Lecture 12
12:15-1:30 Lunch
1:30-3:00 Lecture 13
3:15-4:45 Lecture 14
5:00-6:30 Faculty & TF Office Hours

Day 5

9-10:30am Lecture 15
10:45-12:15 Lecture 16
12:15-1:30 Lunch
10-12 2-4 Group Presentations
Students will briefly describe their interdisciplinary project ideas to the larger group. We hope that some of the 
projects will be pursued after the workshop ends. If so, this has the potential to inspire new project ideas that 
could seek funding through traditional funding sources (e.g., NIH). Faculty will judge the merit of project 
proposals and presentations and select the best proposals for an award that will be presented at the group 
social activity on day 6. The award will be funding to be used to allow group project members to visit each 
other to continue developing the idea after the summer school is over. 
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Day 6

10-1pm Group social activity (to continue fostering new collaborative relationships between junior scientists). 
Announcement of project proposal award winners.

Overview of Timeline

The following activities (described in detail above and below) will occur during the proposed grant years.

Year 1 (2016/2017)

Planning Meeting (videoconference)
Preconference Workshop I
Preconference Workshop II

Year 2 (2017/2018)

Planning Meeting (videoconference)
Summer School I

Year 3 (2018/2019)

Planning Meeting (videoconference)
Summer School II

Year 4 (2019/2020)

Planning Meeting (videoconference)
Summer School III

Year 5 (2020/2021)

Planning Meeting (videoconference)
Summer School IV
Committee Meeting to coordinate completion of the final report

Program Director/Principal Investigator 

Gregory Samanez-Larkin is Assistant Professor of Psychology, Neuroscience, and Cognitive Science at Yale 
University. Research in his lab examines how individual and age differences in motivation, affect, and cognition 
influence decision making across the life span using a combination of behavioral, computational, and 
neuroimaging techniques ranging from detailed measurement of functional brain activity (fMRI) and 
neurotransmitter receptors (PET) in the laboratory to experience-sampling in everyday life. His research covers 
broad territory linking neuroreceptors at the cellular/molecular level to life outcomes such as health, wealth, 
and well-being through intermediate psychological and systems-level neurobiological function. He received a 
BA from the University of Michigan, a PhD from Stanford University, and completed a post-doc at Vanderbilt 
University. He is also the Founding Director of the international Scientific Research Network on Decision 
Neuroscience and Aging (www.srndna.org) which was an NIA R24-funded network that organized a range of 
activities to support research on neuroeconomics and aging from small grants to training workshops and 
conferences. He wrote the initial grant and was the lead director for all activities of this network while also 
managing a similar number of lab projects to what he is currently managing in his lab. Thus, he has 
demonstrated experience in successfully leading and running activities like those proposed in this application. 
However, the proposed activities will not be run by Samanez Larkin alone. He will be working closely with 
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junior and senior colleagues listed in the next section and supported by administrative staff at Yale University 
(where he has a guaranteed faculty position until 2023). He will be primarily responsible for monitoring and 
assessing the program and submitting all documents and reports as required.

Program Faculty 

A core committee of key personnel including Gregory Samanez-Larkin (PI), Jamil Zaki (Co-PI), and Molly 
Crockett (collaborator) will be primarily responsible for organizing all activities and monitoring progress. This 
committee is composed of a group of researchers with complementary expertise who all have extensively 
multidisplinary training. 

Jamil Zaki is an Assistant Professor of Psychology at Stanford University. He specializes in social 
neuroscience, with an emphasis on interpersonal affect and behavior. He is part of a growing movement to 
integrate theory and methods from social psychology, economics, and neuroscience into comprehensive, rich, 
and mechanistic accounts of social emotions and decision-making. He has a highly successful track record of 
bridging traditional disciplines within psychology and across the social sciences. In particular, Dr. Zaki’s work 
focuses on the perception of emotion in others (e.g., when and how individuals accurately understand what 
others feel) and the regulation of affect through social means (e.g., individuals’ efforts to regulate their own 
affect through contact with others, or to regulate others’ affect through prosocial behaviors). Dr. Zaki’s work is 
relevant to the understanding, diagnosis, and treatment of several psychiatric disorders, including autism 
spectrum disorders, social anxiety, and psychopathy.  He received a BA from the Boston University, a PhD 
from Columbia University, and completed a post-doc at Harvard University.

Molly Crockett is an Associate Professor of Experimental Psychology, Fellow of Jesus College, and 
Distinguished Research Fellow at the Oxford Centre for Neuroethics, University of Oxford. Her research is on 
the neural basis of altruism, morality, and economic decision-making in healthy people and in psychiatric 
disorders. Her approach integrates social psychology, behavioral economics, neuroscience and philosophy 
and uses a range of methods including computational modeling, brain imaging, and pharmacology. At this 
relatively early career stage, she is already a leading expert working at the intersection of neuroeconomics and 
social neuroscience. She holds a PhD in Experimental Psychology from the University of Cambridge and BSc 
in Neuroscience from UCLA. Prior to joining Oxford, Dr Crockett worked with economists and neuroscientists 
at the University of Zürich and University College London, studying human decision making with the support of 
a Sir Henry Wellcome Postdoctoral Fellowship. Her work has been recognized by the Society for Social 
Neuroscience and the Society for Neuroeconomics.

An extended committee with include the core committee (Samanez-Larkin, Crockett, Zaki) as well as Paul 
Glimcher, Liz Phelps, Antonio Rangel, and Kevin Ochsner. The extended committee will work together to set 
the agenda and schedule for all workshops and summer schools.

Paul W. Glimcher is the Julius Silver, Rosyln S. Silver and Enid Silver Winslow Chair of Neural Science at New 
York University where he is Director of the New York University Institute for the Interdisciplinary Study of 
Decision Making. At NYU he is a Professor of Economics, Psychology and Neural Science in the School of 
Arts and Sciences and Professor of Neuroscience and Physiology in the School of Medicine. He is the author 
of two books on Neuroeconomics: Neuroeconomics Decisions, Uncertainty and the Brain: The Science of 
Neuroeconomics and Foundations of Neuroeconomic Analysis. He is the lead editor of the textbook in 
Neuroeconomics, Neuroeconomics: Decision-Making and the Brain, now in its second edition. He received an 
AB magna cum laude in Neuroscience from Princeton University. In 1989 he received a Ph.D. degree in 
Neuroscience from the University of Pennsylvania (the first ever awarded at UPenn). He completed a post-doc 
at the University of Pennsylvania. He played a central role in developing the field of neuroeconomics and in 
2005 co-led with Antonio Rangel and Colin Camerer the first Stanford Summer School in Neuroeconomics. 

Elizabeth A. Phelps is a Julius Silver Professor in New York University's Department of Psychology. Her 
research examines the cognitive neuroscience of emotion, learning and memory. Her primary focus has been 
to understand how human learning and memory are changed by emotion and to investigate the neural systems 
mediating their interactions. Phelps has approached this topic from a number of different perspectives, with an 
aim of achieving a more global understanding of the complex relations between emotion and memory. She 
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uses a number of techniques (behavioral studies, physiological measurements, brain-lesion studies, fMRI) and 
has worked with a number of collaborators in other domains (social and clinical psychologists, psychiatrists, 
neuroscientists, economists, physicists). She received a BA from the Ohio Wesleyan University and a PhD 
from Princeton University. She is widely recognized as one of the, if not the, most prominent social/affective 
neuroscientists in the world.

Antonio Rangel is the Bing Professor of Neuroscience, Behavioral Biology and Economics at the California 
Institute of Technology, director of the Neuroeconomics Laboratory, and co-director of the Caltech Brain 
Imaging Center. He received his Ph.D. in Economics from Harvard University. He studies the neural basis of 
economic decision-making using tools from cognitive neuroscience and experimental economics. Tools include 
functional magnetic resonance imaging, transcranial magnetic stimulation, and eye tracking. The research 
team includes neuroscientists, psychologists, and economists. He has also played a central role in developing 
the field of neuroeconomics and in 2005 co-led with Paul Glimcher and Colin Camerer the first Stanford 
Summer School in Neuroeconomics. 

Kevin Ochsner is Professor and Director of Graduate Studies in the Department of Psychology at Columbia 
University. His research interests include the psychological and neural processes involved in emotion, self-
control, and person perception. All of his work employs a social cognitive neuroscience approach that seeks to 
integrate the theories and methods of social psychology on the one hand, and cognitive neuroscience on the 
other. He received his bachelor's degree summa cum laude in psychology from the University of Illinois at 
Urbana-Champaign and his Masters degree and Ph.D. in psychology from Harvard University. He has also 
received postdoctoral training in social psychology at Harvard and functional neuroimaging at Stanford 
University. He is widely regarded as pioneering the field of social cognitive neuroscience.

The individuals listed above will also be faculty in the workshops and summer schools. 

Program Participants 

Workshop and Summer School Students

The workshops and summer schools will be designed to provide training for junior scientists. To be eligible, 
applicants must either be graduate students who have advanced to candidacy, medical students engaged in 
research, postdoctoral fellows, or untenured junior faculty members. We will advertise the events through 
direct mailing to relevant senior colleagues across fields for distribution to their departments and centers. We 
will encourage individuals to apply from a range of colleges and universities, disciplines, and academic 
departments by advertising on society websites and in society mailing lists. The application will ask candidates 
to provide demographic information, briefly describe their prior training, current research projects, and future 
plans, and write a brief statement explaining their reason for applying to these specific events. The core 
committee will review applications and decide on the final list of attendees for each event. Applicants will be 
prioritized based on their lack of access to multidisciplinary training at their current institution, having a 
research focus with relevance to health outcomes in old age, and having a background that will contribute to 
diversity at the events. We will accept approximately 30 junior researchers into each of the workshops and 
summer schools. Participants will be encouraged to reapply to a future event if their application is turned down. 
We will not permit individuals to attend more than one of the workshops or more than one of the summer 
school sessions to keep the events open to as many individuals as possible. Applications will be restricted to 
those who are affiliated with colleges, universities, or research institutions in the U.S.

Program Faculty

Additional program faculty from across the world will be recruited to lead sessions at the workshops and 
summer schools. A list of potential faculty and topics appears below. None of these individuals have been 
contacted yet, but we provide this list and tentative list of topics as a sample of what could be offered through 
the training events. This is certainly not meant to be a comprehensive list of potential topics or world experts.
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Although some of these topics may not at first appear to be specifically about aging, decisions made 
throughout life have a powerful influence on old age outcomes as detailed above. We will be sure that at least 
one-quarter to one-half of the speakers at all of the events have experience with extending the neuroeconomic 
or social neuroscience approach to studies of aging and will discuss issues related to this in their talk. For 
example, in a session on risky decision making students will learn (i) methods for measuring risky decision-
making in the lab and field; (ii) the modifications necessary to these methods for studying risky decision-
making across the life span; (iii) current understanding of the neurobiology of risky decision-making across the 
lifespan; and (iv) open questions in this area.

There are a set of core topics that we would prioritize each year at the summer schools:

1. Rational Choice Models of Decision Making – Andrew Caplin, Mark Dean

2. Computational Models of Learning and Decision-Making – Todd Maddox, Yael Niv, Josh Gold, Jerome 
Busemeyer, Peter Dayan

3. Applying Computational Models of Learning and Decision Making to Neuroimaging Data – Joe Kable, 
Nathaniel Daw, Tim Behrens, John O’Doherty, Laurence Hunt

4. Risky Decision Making – Rui Mata, Ifat Levy, Scott Huettel, Michael Platt

5. Computational Models of Social Decision Behavior and Strategic interaction –Daeyeol Lee, Colin 
Camerer, Giorgio Coricelli, Erie Boorman, Benedetto de Martino

6. Fairness, Trust, Cooperation – Ernst Fehr, Christian Ruff, Read Montague, Brooks King-Casas, Alan 
Sanfey, Luke Chang

7. Emotion and Emotion Regulation – James Gross, Kevin Ochsner, Lisa Feldman Barrett, Iris Mauss

8. Emotion/Affect and Decision Making – Liz Phelps, George Loewenstein, Brian Knutson

9. Empathy and Empathy Regulation – Jean Decety, Tania Singer, Abigail Marsh, Christian Keysers, 
Emile Bruneau, Jamil Zaki

10. Intergroup Cognition and Affect – Mina Cikara, Amy Krosch, Jay Van Bavel, Carsten de Dreu

11. Moral Decision Making – Liane Young, Fiery Cushman, Josh Greene, Molly Crockett

12. Social Influence in Affect, Learning, and Health Promotion - Dean Mobbs, Andreas Olsson, Daniel 
Campbell-Meikeljohn, Emily Falk, Elliot Berkman, Matt Lieberman

13. Emotion, Decision Making, and Social Behavior Across Adulthood – Mara Mather, Angela Gutchess, 
Natalie Ebner, Elizabeth Kensinger

14. Neuromodulation and Aging – Gregory Samanez-Larkin, Ben Eppinger, Shu-Chen Li

15. Connecting Lab Research to Real-World Individual and Institutional Decisions – Elke Weber, Eric 
Johnson, Ye Li, David Laibson, Dave Rand

There are a set of other potential sessions that could rotate across years at the summer school:

1. Decision Making and Well Being – Daniel Kahneman, Robb Rutledge, Tali Sharot

2. Behavioral Finance and Neurofinance – Nick Barberis, Robert Schiller, Kerstin Preuschoff, Peter 
Bossaerts, Camelia Kuhnen
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3. Culture – Shihui Han, Joan Chiao, Jeanne Tsai

4. Stereotyping/Discrimination – Jen Richeson, Dave Amodio

5. Imitation/mimicry – Antonia Hamilton, Emily Cross, Harold Bekkering, Leonhard Schilbach

6. Social support and stress buffering – Jim Coan / Naomi Eisenberger

7. Psychopathy & antisocial behavior – Josh Buckholtz, Essi Viding, Kent Kiehl

8. Mentalizing & theory of mind – Rebecca Saxe, Jason Mitchell, Wako Yoshida, Thalia Wheatley

9. Development of social cognition – Sarah-Jayne Blakemore, Jen Silvers, Leah Somerville  

Institutional Environment and Commitment 

Although activities will exist beyond traditional walls of a single university, the grant will be administered at the 
PI’s local institution, Yale University. In addition to the grants management staff in the Department of 
Psychology at Yale (that manage all of Samanez Larkin’s grants and awards), Samanez-Larkin’s lab manager 
will provide the majority of the administrative support. This individual will handle travel arrangements, 
reimbursements, and general planning details for the events. The summer schools will take place at Yale or 
Stanford. Both universities offer world-class facilities for hosting courses. The inaugural Summer School in 
Neuroeconomics was hosted at Stanford in 2005 and the facilities and housing accommodations were 
excellent. See also the Letter of Institutional Commitment for additional details.

Diversity Recruitment Plan 

Diversity is a high priority. We will make sure to choose a set of course instructors diverse in age, race, gender, 
background, and scientific expertise. We will encourage course applications from diverse backgrounds by 
reaching out to the Resource Centers for Minority Aging Research (RCMAR) and asking them to distribute 
advertisements for our events and identify potential junior scientists that we should invite directly. Four of the 
RCMAR centers are supporting research that is closely related to the themes of these events: the Minority 
Aging Health Economics Research Center at USC directed by Dana Goldman, Michigan Center for Urban 
African American Aging Research (MCUAAAR) at the University of Michigan and Wayne State directed by 
James Jackson and Peter Lichtenberg, the Center for Health Improvement for Minority Elders (CHIME) at 
UCLA directed by Carol Mangione, and the Center for Aging in Diverse Communities (CADC) at UCSF 
directed by Eliseo Pérez-Stable. We will distribute advertisements for the training events at Hispanic-Serving 
Institutions, Historically Black Colleges and Universities (HBCUs), Tribally Controlled Colleges and 
Universities, Alaska Native and Native Hawaiian Serving Institutions, and at Asian American Native American 
Pacific Islander Serving Institutions (AANAPISIs). We will encourage applications to participate from individuals 
with disabilities. We will also search RePORTER for funded diversity F-series fellowships and diversity 
supplements to larger grants that are related to the event themes and invite these individuals directly (an initial 
search revealed relatively few of these so we do not expect this to be a major recruitment source). We will ask 
workshop and summer school applicants to write a diversity statement for their application and we will use 
these statements to make sure that there is diversity among the pool of accepted applicants. For all workshops 
and summer schools we will have a percentage of female speakers and attendees that meets or exceeds the 
field averages (according to http://biaswatchneuro.com) and will report on the gender balance for all of our 
events on http://biaswatchneuro.com. In previous events hosted by the PI, Samanez Larkin, childcare was 
offered to all attendees to encourage women and new parents to participate. We will also offer childcare for the 
workshops and summer schools (expenses for this are included in the travel budget). For the annual progress 
reports we will provide information on the success of recruitment strategies (e.g., individuals who applied for 
admission, were offered admission, participated, and the number of individuals who finished in good standing) 
and ways we plan to improve recruitment in future years.
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Plan for Instruction in the Responsible Conduct of Research 

No data will be collected in the activities planned. However, there will be discussion of responsible conduct of 
research in the workshops and summer schools. Some of the individual speakers will discuss responsible 
research conduct when discussing the use of animal models or deception, for example. However, there will 
also be a session before the group-based activities where a faculty instructor presents in a single, 30-minute 
talk (Format, Duration, Frequency, Faculty Participation) on issues of responsible experimental design, data 
processing and presentation, recruitment and protection of research subjects, authorship and collaboration, 
peer review, conflict of interest, and research misconduct (Subject Matter). All junior scientists in the 
workshops and summer schools will be required to include a statement of how they would deal with issues 
related to Responsible Conduct of Research in their final assignments. All planning committee members 
(Samanez Larkin, Zaki, Crockett, Rangel, Phelps, Glimcher, Ochsner) have years of experience covering these 
issues regularly in their own lab groups and as a formal part of training students and post-docs, so they are 
well-prepared to lead discussions of the issues.

Evaluation Plan 

Assessments of Learning

Program faculty will assess learning through evaluation of the project proposals and presentations, through 
one-on-one conversations with students during the events, and with follow-up web surveys in the weeks and 
months following the events. In the assessment of the project proposals we will look for evidence that students 
have deeply understood the core material and have integrated at least two previously disconnected concepts 
or areas of work. These expectations will also be described when the students are presented with this 
assignment. We will ask program faculty to write a brief summary of their impression of student understanding 
based on the conversations during the open office hours and throughout the events. Students will be informed 
that completing the post-events web surveys is a requirement for completion of the events. We will issue 
certificates of completion upon satisfactory completion of the workshops or summer schools and completion of 
the follow-up web surveys. If students don’t respond to the first two email requests for survey completion, we 
will contact them by phone. The web surveys will include a short quiz that will assess learning of some of the 
course material but will also ask the students to rate their overall experience in the events, rate individual 
sessions, provide general feedback about the strengths and weaknesses of the event, and make suggestions 
for the future. We will ask students to list a set of topics that they see as at the cutting edge of science that they 
would like to see offered in future events. We will modify future events based on this feedback. All program 
faculty have significant classroom teaching experience and so are experienced in adjusting future offering 
based on course evaluations. Students who complete a workshop or summer school session will be invited to 
participate in future events as teaching fellows (TFs). This will help deeply solidify their training and 
complement the training offered by the program faculty.

Annual Planning Meetings

Every year, the core committee will meet through videoconference to evaluate current progress and future 
plans, and review the budget to make any necessary adjustments in the plans going forward. In each grant 
year the extended committee will meet to plan the workshops/summer school for the upcoming year, generate 
a tentative schedule of events, generate a list of relevant and diverse experts in the field to which to distribute 
announcement of the summer school, and prepare materials for broader advertising of the events (e.g., emails 
for scientific society mailing lists, posts on society websites). In advance of these meetings, administrative 
support staff (primarily the PI’s lab manager) will compile a list of the number of participants at each event, 
participants’ educational levels, participants’ demographic characteristics, and the primary field of training for 
each participant. Administrative support staff (primarily the PI’s lab manager) will also collect (via web survey 
following each event) information from participants about the short-term impact of the training experience on 
their current projects and future research plans as well as an overall evaluation of the event (strengths and 
weaknesses, suggestions for improvements). We will also follow-up with all participants one year later to 
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assess longer-term impact. These reports will be reviewed during the annual meetings and future activity 
planned will be adjusted to optimize the training experience. Any conflicts between individual planning 
committee members will be resolved among the group.

Dissemination Plan 

Course offerings will be widely advertised through direct contact with relevant university centers and society 
mailing lists. We will hire a media services team to videorecord all sessions and make them available online to 
participants and the public following the events. Speakers will be made aware of this in advance and will be 
asked to sign a release acknowledging this dissemination plan. Although we expect some of the content to 
overlap across years for the summer schools, we expect there to be enough new content each time to justify 
creating a new set of videos. We will advertise the availability of this video series in relevant society mailing 
lists.
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CONSORTIUM / CONTRACTUAL ARRANGEMENTS

The core committee that will oversee all activities will be composed of Gregory Samanez Larkin (PI, Yale 
University), Jamil Zaki (Co-PI, Stanford University), and Molly Crockett (collaborator, University of Oxford). This 
committee is composed of a group of researchers with complementary expertise who all have extensively 
multidisplinary training. These three key personnel will be primarily responsible for all programmatic details 
including the planning and hosting of workshops and summer schools and monitoring progress. The PI, 
Samanez Larkin, will be primarily responsible for all reporting on grant progress to the NIH. The majority of the 
grant funds will remain at Yale and be administratively handled there. Small subawards will be issued to 
Stanford and Oxford to support the salary associated with the effort committed to these activities by Zaki and 
Crockett.
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