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Abstract
Aims: Detecting the factors associated with �nancial decision-making is an unresolved challenge when
trying to predict digital �nancial behavior. This study was designed to better understand how both
neuropsychological factors and neuronal correlates affect digital �nancial decision-making regarding two
speci�c behaviors: betrayal aversion and risk tendency.

Methods: 120 Participants (Xage=21.7; SD=2.8) were assessed with measures of impulsivity (UPPS
Impulsive Behavior Scale), the Sensitivity to Punishment and Reward (SPSRQ) and the level of
con�dence in both digital and traditional �nancial transactions. In order to determine the impact of these
factors on �nancial decision-making, we conducted a neuro-experiment using a risk and trust game
approach.

Results: Upon analysis of the statistical results from the experiment, we �nd that sensation seeking and
con�dence in mobile digital transactions are signi�cant predictors of risk behavior in �nancial decision-
making; however, we also �nd that a high aversion to betrayal is characterized by a lower mean volume in
the left temporal area, as well as a lower volume in the parietal and insular areas.

Conclusion: High aversion implies an impulsive and stimulus-seeking behavioral pattern. In addition, this
group presents lower volumes in parietal areas, traditionally associated with working memory
performance, as well as insular areas linked to decision-making. 

Introduction
Financial decisions are essential for life. However, individuals tend to deviate from optimal �nancial
behavior and frequently devote limited time on deliberating important �nancial decisions 1. This relatively
passive behavior has been associated with linking �nancial decisions to the adoption of heuristics, or
rules of thumb 2. Nevertheless, recent economic studies demonstrate that there are several variables that
in�uence �nancial behavior 3,4. Likewise, the proliferation of �nancial digitalization adds new questions
to the mix regarding our knowledge about �nancial decision-making because it represents a new channel
that rede�nes the information exchange and transactional environments.

Decision-making involves the implementation of several cognitive processes such as stimulus
processing, the recall of past experiences, the estimation of possible consequences and the analysis of
emotional variables, not to mention the aspects associated with the context of the situation 5. Individual
factors such as risk perception might have an impact on �nancial decision-making 6. Normative
economic theories, based on mathematical properties, usually refer to the structural properties of the
market and the characteristics of economic agents to try to predict risk behavior in both investment and
asset diversi�cation. However, these theories do not demonstrate a clear causal relationship on risk-
taking. New cognitive scienti�c techniques allow researchers to discover new factors involved in �nancial
decision-making.
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From this cognitive theory perspective, neuro�nance studies have focused on the neural correlates of risk
and pro�tability in savings, investment and transactional behaviors. These empirical investigations link
the activation of the nucleus accumbens (NAcc) with a greater propensity for risk-taking behavior, while
insular activation is associated with a decrease in taking risks, which results in investments in safer
assets 1. This functional connectivity has been reported even in high-risk contexts, where ventral activity
is shown to predict purchasing behavior in lower income individuals. Insular activity also re�ects a higher
perception of risk which predisposes a person to exhibit a greater aversion to risk 7. These results are
consistent with other strand of research that �nds that both the anticipation of monetary rewards 8,9 as
well as other types of rewards 10 are mediated by an activation of the nucleus accumbens (NAcc) of the
ventral striatum. The NAcc is considered to be the interface between the limbic and motor systems,
playing an active role in reward valuation in other contexts such as drug addiction 11 and gambling 12.
Furthermore, the exposure to reward signals appears to modulate the nucleus accumbens triggering an
anticipation of outcome, reward perception biases, and �nancial risk-taking 13,14. This phenomenon
would prove particularly important in contexts such as digital transactions which, unlike traditional
transaction channels, display a greater extent of continuous exposure to incidental reward cues.

On the other hand, it has been shown that there is a greater predisposition to acquire risks when the
outcome is due to random chance rather than depending on trust in another player because there is a risk
of incurring betrayal costs that result in monetary losses 15,16. The phenomenon of betrayal aversion has
attracted particular interest in �nancial decision-making research as most economic interactions require
trustworthiness. Taken together, economists have been reporting different patterns regarding how
individual investors trade stocks. However, the cognitive mechanisms that generate these decision
patterns are unknown 17. Moreover, there is limited cognitive and neural evidence about the mechanisms
underlying the digital �nancial decision-making process 18. The aim of this study is to address this
empirical gap by investigating questions with multiple neuropsychological, neural volumes, and �nancial
decision-making measures. We aim to explore the neuropsychological factors as well as the neuronal
correlates that support digital �nancial decisions. Speci�cally, we focus on the risk and betrayal aversion
dimensions of �nancial behavior. For this reason, we explore whether the degree of trust in traditional or
digital �nancial transactions and impulsivity dimensions can predict risk behavior. Secondly, we identify
psychological traits and neuropsychological factors associated with the degree of betrayal aversion.
Finally, we explore whether there are differences between cortical and subcortical volumes, depending on
scores obtained in terms of the degree of the betrayal aversion.

Based on the results of previous studies, we analyze the cognitive processes of the study participants
while playing games of trust and risk. As a �rst hypothesis, we would expect to �nd that digital
transaction channels constitute good predictors of risk-taking behavior. As a second hypothesis, we
would expect that the high betrayal aversion group will have a neuropsychological pro�le characterized
by a pronounced sensitivity to reward.

Methods
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Participants

The sample was composed of one hundred and twenty-one healthy participants, whose ages ranged
from 18 to 33 years old (Xage= 21.7; SD = 2.8). They were recruited through media advertisements, and all
of them completed an online survey on their �nancial habits. Participants were eligible if they had normal
or corrected-to-normal vision and above 18 years old. The exclusion criteria were: 1) any illness or mental
disorders suggesting possible di�culty in completing the different tasks and 2) current use of
psychotropic medications for psychiatric symptoms with a concurrent dependence on other substances
(cocaine, heroin, alcohol, etc.).

This study was approved by the Ethics Committee for Research in Humans of the University of Granada
(Spain) (Approval code: 717) and was conducted in accordance with the Declaration of Helsinki. All
participants signed written informed consent.

Measures

The UPPS Impulsive Behavior Scale 19was utilized, however we used theSpanish version 20. The UPPS is
a 45-item self-report questionnaire based on a four-factor model of personality traits thought to be
associated with behavioral patterns of impulsivity. The determining factors consist of urgency, lack of
premeditation, lack of perseverance, and sensation seeking. Participants respond using a Likert scale
ranging from 1 (strongly disagree) to 4 (strongly agree). Although results are generally interpreted at the
subscale level, a total UPPS score was also computed. The 1-month test/re-test reliability of total UPPS
scores in this sample was .87 (BPD r = .85; DD r = .89).

The Sensitivity to Punishment and Sensitivity to Reward Questionnaire (SPSRQ; Torrubia et al.,
2001). The 48-item SPSRQ measures sensitivities to punishment and reward. The Sensitivity to
Punishment (SP) scale measures individual differences in functions dependent upon the BIS. Items on
the Sensitivity to Punishment (SP) scale relate to a passive avoidance in general situations that involve
the possibility of aversive consequences, and also to a heightened sense of worry or the cognitive
processes produced by the threat of punishment or failure. The Sensitivity to Reward (SR) scale assesses
individual differences in Gray's BAS dimension. Items on this scale refer to obtaining possible rewarding
stimuli such as money, sex partners, social events, power, and sensation. Reliability of the SPSRQ was
found to be satisfactory with alphas of 0.75 (SR) and 0.83 21.

Trust and risk games. 

In order to investigate the factors associated with decision-making in digital contexts, we implemented an
adaptation of the trust and risk games. Speci�cally, participants played 12 trials of each game in a
pseudo-randomized order, for a total of 24 trials. At the beginning of each trial, participants watched a
four second message on the screen explaining the game they were about to play (risk or trust).
Immediately afterwards, they had eight seconds to decide how much to transfer and then press the
corresponding button.
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Trust game

Participants played the role of “investor”. To increase the credibility of the game, participants were told
that their possible “trustee” was another randomly selected participant in the experiment. In each trial,
participants received an initial endowment of 12 points, of which participants could give either 0, 4, 8 or
12 points to the trustee. The trustee had the option to return any amount between zero and their total
available amount to the investor. Participants made their selections by pressing one of the four buttons
we provided, indicating the number of points to transfer. Subsequently, a new screen appeared for eight
seconds informing the participants that the administrators were in the process of making their decision.
Finally, each trial ended with a �xation crossover screen with a variable duration of 10-12 seconds.

Risk game

Participants were faced with the same choices as in the trust game. However, in this game the “investors”
were paired with a random computer mechanism in the role of “trustee”, rather than with another
participant in the experiment. Therefore, participants knew that a computer would determine whether or
not to return points based on the probability distribution generated by the trustees' decisions in the trust
game. Thus, participants would face the same possibility of having their points returned as in the trust
game, however the risk game eliminates the in�uence of interpersonal expectations such as trust,
betrayal or reciprocity.

After the �rst 12 rounds of both risk and trust games, participants received information on the number of
times their partner (person or computer) had returned their points. At the end of the experiment,
participants were informed about the total number of points they scored in each trial. The central
difference between trust and risk games is that while in the risk game the investor's potential risk depends
on a random mechanism, while in the trust game it relies on the uncertainty about a social interaction
with a real person in the role of trustee. 

Experimental evidence shows that individuals have an aversion to being betrayed 16. Therefore, in our
experiment, investors displaying a lower risk-taking tendency in the trust game as opposed to the risk
game, indicates what we interpret as “betrayal aversion”. Based on this, the amount of points transferred
was collected on a trial-by-trial basis. The average amounts sent in the trust and risk games were
calculated, respectively. In addition, to further examine the phenomenon of betrayal aversion, we
compared the points transferred in each game and then calculated a betrayal aversion score by
subtracting the amount transferred in the risk game from the amount transferred in the trust game.

Procedure

An online survey was designed to ask the general population about their �nancial habits. The main
structure of the survey followed that of the Survey of Consumer Payment Choice conducted by the
Federal Reserve Bank of Boston. However, our survey incorporated comprehensive information on
consumers' digital preferences. We included information on a set of factors that, based on the theoretical
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underpinnings of technology acceptance, explain the adoption and use of digital channels (e.g., perceived
usefulness, cost, complexity, convenience, and risk). All survey participants were offered the opportunity
to participate in a second session in which some of the tests were administered. Speci�cally, the task was
a computer version of the trust and risk game. At the end of the experiment, subjects would receive a
payment based on a publicly announced exchange rate of 25 points = 1 euro. The protocol described
follows the structure described in a previous study 18.

Imaging data acquisition and preprocessing

Neuroimaging data acquisition and preprocessing corresponds to the protocol described in our previous
study 18. In order to acquire brain measurements, we used a 3 T Magnetom Tim Trio scanner supplied by
Siemens Medical Solutions (Erlangen, Germany) equipped with a 32-channel receive-only head coil. We
acquired T2*-weighted echo-planar imaging (EPI) sequences. The following parameters were used:
Repetition time (TR): 2,000 ms; echo time (TE): 25 ms; �ip angle: 80º; �eld of view (FOV): 238 mm;
number of slices: 35; voxel size: 3.5 × 3.5 × 3.5 mm; gap: 0.7 mm; number of volumes: 390 and 410 for the
trust and video tasks, respectively. 

All images were axial and parellel to the AC-PC plane37. Both a sagittal three-dimensional T1-weighted
image and a diffusion tensor imaging sequence were obtained. The parameters provided to obtain the
images were: For the TR: 2,300 ms for the 3D image; 3.1 ms for TE; 9º �ip angle; 256 mm FOV; 208 slices;
0.8 × 0.8 × 0.8 mm voxel dimension. For DTI acquisition: TR: 9,400 ms; TE: 88 ms; FOV: 256 mm; 72
slices; 2.0 × 2.0 × 2.0 voxel dimension; 30 volumes with diffusion weighting (b = 1,000 s/mm2) and one
volume without diffusion weighting (b = 0 s/mm2)37.

All images were inspected for correct processing. T1 image processing was conducted using the recon-all
automated processing pipeline in Freesurfer (version 6.0). Cortical and subcortical volumes were
automatically calculated based in the Destrieux atlas38 and the subcortical Freesurfer parcellation39.
The software used to obtain the functional images was the Statistical Parametric Mapping (SPM12)
which is available to the [neuro]imaging community through the University College London (Welcome
Department of Cognitive Neurology https://www.�l.ion.ucl.ac.uk/spm/). Preprocessing with SPM12
includes realignment to the �rst image of the time series, co-registration to the structural image of each
participant, unwarping, slice-timing correction, outlier detection, and normalization to an EPI template in
the Montreal Neurobiological Institute (MNI) space. 

Statistical analyses. 

We presented sociodemographic data as percentages and frequencies. Firstly, a Multiple Lineal
Regression was conducted to identify the strongest predictors of risk-taking behavior (trust in traditional
�nancial transactions, trust in digital transactions and impulsivity dimensions). In addition, cluster
analysis has been used to group different psychological traits according to the betrayal aversion cluster
(reward and punishment sensitivity scale and impulsive personality traits).
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Finally, in order to analyze the causal relationship between the in�uence of psychological variables and
risk and betrayal aversion, we dichotomized the betrayal aversion score into two categories high aversion
(n=66; 68% females) and low aversion (n=53; 62% males) as a function of the overall mean. We
statistically compared cortical thickness values between low-aversion and high-aversion participants. A
two-sample t-test was performed to compare whether there are differences in cortical and subcortical
volumes between the groups. All statistical analyses were carried out using SPSS 25.0.

Results
Table 1 reports the means, standard deviations and correlations among the variables.

 
Table 1

Means and standard deviations.
Variables Mean SD Minimum Maximum

Age 21.73 2.80 18 33

Sensitivity to reward 10.40 5.50 0 23

Sensitivity to punishment 11.01 4.10 1 19

Negative urgency 10.87 2.91 5 16

Positive urgency 9.75 2.07 5 14

Lack of premeditation 7.86 2.51 4 16

Lack of perseverance 7.47 2.60 4 16

Sensation Seeking 9.43 2.42 4 15

Trust Game 4.93 2.37 .00 12

Risk Game 5.18 1.95 .67 11.67

Betrayal aversion .25 2.59 -8 7.67

Delay Discount Task .65 0.08 .52 1

Note. N = 120.

To compute the risk game score, a multiple regression analysis was conducted with the aim of identifying
whether trust in traditional �nancial transactions, trust in digital transactions and impulsivity dimensions
were good predictors. In Table 2, the regression, using the forward method, emphasized that the
impulsivity dimension "Sensation Seeking" (BS) and con�dence in digital transactions via mobile devices
are signi�cant predictors of the risk game score F (1,113) = 5.734; p < .000, representing the 9.2% of the
total variance. The statistical signi�cance of the results of each coe�cient indicates that the level of
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con�dence in mobile transactions appears directly related to the risk game score (B = .500, t = 2.510, p 
= .01), while sensation seeking was found to be the inverse (B=-.152, t=-2.134, p = .03).

Table 2
Summary of the Multiple Regression Model.

    Predictors B T Sig. R2 % R2

Risk Score Model 1 Mobile .236* 2.589 .01 .056*  

Model 2 Mobile .225* 2.510 .01 .092* .101

  SS − .192 -2.134 .03    

Note. N = 120; Risk = Risk game score; Mobile = Con�dence in digital transaction by using the mobile;
SS = Sensation seeking.

Regarding betrayal aversion, in the �rst step, we dichotomized the variable into two categories: high
aversion (n = 66) and low aversion (n = 53) based on the total mean. Subsequently, the non-hierarchical K-
means clustering method was used to segment the clusters to determine the psychological pro�les
according to the score obtained on betrayal aversion. The K-Means cluster analysis with two-cluster
solution (iteration = 5) revealed that the low betrayal aversion group (Cluster 1: 44.6%, n = 53) was
characterized by a mean score (M = 11) similar to the sample mean on Sensitivity to Reward, a lower
mean (M = 7) than the overall mean (M = 10.4) on Sensitivity to Punishment, a higher mean (M = 12) than
the overall mean (M = 10.87) in Negative Urgency, a higher mean than the sample mean in Lack of
Premeditation (M = 8; M = 7.8), a lower mean score than the mean in Sensation Seeking (M = 9; M = 9.43)
as well as a higher score in the Trust Game (M = 5.34) compared to the sample (M = 4.9) and the high
aversion to betrayal group (M = 4.33).

On the other hand, the high betrayal aversion group (Cluster 2: 54.5%, n = 66) was characterized by a
higher mean score (M = 12) than the total sample (M = 11) on Sensitivity to Reward, a higher mean score
(M = 16) than the total mean (M = 10.4) in Sensitivity to Punishment, mean scores close to the mean in
both Negative Urgency (M = 10) and Positive Urgency (M = 9), a higher mean score (M = 10) in Sensation
Seeking with respect to the other cluster, and a higher score in Risk Play (M = 5.4) with respect to the total
mean (5.1). Finally, ANOVA revealed signi�cant differences between clusters in the variable of Sensitivity
to Punishment [F (1,115) = 226.687; p < 0.05], Negative Urgency [F (1,115) = 13.507; p < 0.05], Positive
Urgency [F (1,115) = 4.209; p < 0.05] and the performance in the Trust Game [F (1,115) = 5.186; p < 0.05]
(see Table 3).
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Table 3
Mean scores for each cluster in the different tasks.

Variables Low High F Sig.

SR 11 12 1.786 .184

SP 7 16 226.68 .000*

NU 12 10 13.50 .000*

PU 10 9 4.209 .042*

LPR 8 7 3.290 .072

LPER 7 7 .000 .987

SS 9 10 .147 .702

Trust Game 5.34 4.33 5.186 .025*

Risk Game 5.02 5.4 1.083 .300

Note. N = 120; Low = Cluster 1; High = Cluster 2; SR = Sensitivity to reward; SP = Sensitivity to
punishment; NU = Negative urgency; PU = Positive urgency; LPR = Lack of premeditation; LPER = Lack
of perseverance; SS = Sensation seeking.

Finally, we statically compared cortical thickness values between low-aversion and high-aversion
participants. Concretely, we explored whether there are differences between cortical and subcortical
volumes (frontal regions, striatum, insula, cingulum, cingulum, amygdala and hippocampus) as a
function of the degree of aversion to betrayal by means of a two-sample t-test. Analyses re�ected that
there are statistically signi�cant differences between low-aversion and high-aversion groups in the left
temporal volume [t (117) = 2.186, ρ < .05, d = .40]. In particular, the high-aversion group displayed the
lowest mean volume re�ected in this area. On the other hand, the low-aversion group was characterized
by higher brain volumes in the left [t (117) = 2.467, ρ < .05, d = .45] and right parietal lobes [t (117) = 2.379,
ρ < .05, d=. 43]. In addition, the low-aversion group re�ected a higher mean volume in the left [t (117) = 
2.155, ρ < .05, d = .39] and right insular volumes [t (117) = 2.557, ρ < .05, d = .47] when compared to the
other group.

With regards to the quantitative characteristics derived from the diffusion images, we used fractional
anisotropy (FA) to examine diffusion properties between different subjects 22 based on regions of
interest. To this point, we conducted a backward stepwise logistic regression to determine if there was a
relationship between belonging to a particular group (high betrayal aversion vs. low betrayal aversion)
and different fractional anisotropy measurements. In terms of CoxSnell's R2, the overall model allowed us
to estimate 11.6% in the variability of the criterion variable due to the relationship with the predictors. The
Nagelkerke coe�cient indicated that 15.5% of the variability is explained by the variables present in the
model. Therefore, the �tted logistic model is adequate since χ2

exp = 14.624 (gl = 5) gives p = .00 > .05, and
it correctly classi�es 68.1% of the cases. Taking the high betrayal aversion group as a reference, the
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analysis re�ected signi�cant differences in the superior thalamic radiation (B= -32.490, p < .05) and
inferior longitudinal fasciculus (B=-37.657, p < .05), indicating an inverse relationship with the criterion
variable. On the other hand, posterior thalamic radiation FA (B = 35.487, p < .05) as well as the
corticospinal tract FA (B = 34.878, p < .05) were statistically signi�cant showing a direct relationship as
seen in Table 4. 

Table 4. Model Coe�cients

Predictor B SE Wald p Odds ratio

Intercept   -1.21 6.05   .040   .842   .298

FA_str   -32.490 15.867   4.193   .041   1.67e-16

FA_ptr   35.487 13.801   6.611   .010   2.582e + 15

FA_ilf   -37.657 14.490   6.753   .009   2.63e-18

FA_cst   34.878 13.646   6.532   .011   1.403e + 15

Note. Estimates represent the log odds of "High Betrayal Aversion = 2" vs. "Low Betrayal Aversion = 1".
FA_str = superior thalamic radiation; FA_ptr = posterior thalamic radiation; FA_ilf = inferior longitudinal
fasciculus; FA_cst = corticospinal tract. *P < 0,05

Discussion
The objective of the present study is to analyze risk-taking and betrayal aversion behaviors in �nancial
digitization decisions by examining both the neuropsychological factors and the neuronal correlates that
support betrayal aversion and risk tendency as they relate to digital �nancial decisions.

Regarding risk-taking behavior, the �ndings suggest that trust in digital transactions via mobile devices in
conjunction with the sensation-seeking dimension of the human brain represent signi�cant predictors. In
this sense, the mobile device symbolizes a �nancial digital channel characterized by a continuous
exposure to reward signals that could in�uence �nancial risk-taking. This �nding is consistent with the
theoretical model of the anticipatory affect (Wu et al., 2012). Similar previous empirical evidence
demonstrates that priming to incidental reward signals modulates the activation of the nucleus
accumbens, thereby promoting �nancial risk taking 13,14. Concerning the impulsivity dimension, this
result is consistent with other research that suggests that sensation seeking symbolizes a vulnerability
factor for �nancial risk taking 23–25.

On the other hand, the �ndings concerning betrayal aversion re�ected that there were statistically
signi�cant differences according to the degree of betrayal aversion depending on certain psychological
traits. Speci�cally, the high-aversion group showed a signi�cantly higher score in sensitivity to reward.
This neuropsychological personality parameter is based on the Behavioral Activation System (BAS),
framed in the Sensitivity to Reinforcement Theory (SRT) 26 which promotes a behavioral approach in
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response to reward or non-punishment cues, and is related to impulsive personalities, optimism and risk-
taking behaviors. This fact would be in line with the results reported by other researchers who argue that
betrayal aversion can be understood as a risk behavior 16,27.

Moreover, the low betrayal aversion group exhibited a greater willingness to take risks in the trust game
and also achieved signi�cantly higher scores in terms of positive and negative urgency traits. Speci�cally,
positive urgency is de�ned as the propensity to act impulsively in the presence of an intense positive
affect, whereas, negative urgency refers to the tendency to exhibit strong impulses when under the
in�uence of negative affect conditions 19. In line with Aimone et al. (2011), betrayal aversion arises from
the desire to avoid adverse feelings.

On the other hand, these results are reminiscent of the Anticipatory Affect Model 13,14 which postulates
that incentive cues trigger an activation of the differentiable neural circuits. When the activation is
associated with a positive affect (Nacc), this could promote an approach to a certain risky activity,
whereas when has to do with to a negative affect (anterior insula) it may motivate an avoidance of risk.
We also consider that the behavioral explore/exploit paradigm 28 could provide a new approach to
determine the ambivalence between the decision to take risks or abstain from them. According to this
model, e�cient performance would consist of striking a balance between choosing a known option that
maximizes short-term reward (exploitation), and the election of an option than involves an uncertain
value of potential reward (exploration).

An alternative hypothesis emerging from neuroscience research assumes that risk behavior is associated
with a dual-system model. This network would modulate the activity of a network underlying the reward-
risk valuation associated with stimuli and, in parallel, be executed under another control network that
mediates between the search for or avoidance of risky options 29. Based on the evidence above, while
high-aversion implies an impulsive and stimulus-seeking behavioral pattern, the risk preferences in the
low-aversion group appear to be a domain more in�uenced by perceptual risk/bene�t estimation.

Finally, analyses related to differences in neuroanatomical correlates have reported that a high-aversion
group is characterized by a lower mean volume in the left temporal area, as well as a lower volume in
parietal and insular areas. In this sense, the left temporal parietal areas have been associated with
performance in verbal memory and digital recall 30 while the left parietal lobe is associated with
mathematical performance. Speci�cally, the horizontal segment of the intraparietal sulcus is linked to an
internal representation of quantities and magnitude processing 31. The low-aversion group is
characterized by higher brain volumes in the parietal lobe, traditionally attributed to integrating
sensorimotor information, and in the insular cortex, which plays a critical role in decision-making and
perceptual awareness 32. Meanwhile, the parietal areas are directly involved in the execution of working
memory-demanding tasks 33 whose performance is related to more sophisticated arithmetic procedures
for further processing of problem solving 34. Regarding the analysis of white matter anisotropy, it should
be noted that the high-aversion group showed less integration in both superior thalamic radiation and the
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inferior longitudinal fasciculus (ILF). The association �bers ILF connect the anterior pole of the temporal
lobe with the cortical end of the occipital lobe. This fasciculus has been associated with object and face
recognition as well as empathy and emotional contagion 35. In addition, they also showed greater
integration in both posterior thalamic radiation and the corticospinal tract, whose efferent projection
�bers are part of the internal capsule and are linked with �ne psychomotor performance and accuracy 36.

Our results show that a high aversion to betrayal represents an impulsive behavioral pattern with reward
orientation, whose risk-taking decision-making is explained by the avoidance of punishing stimuli
(betrayal). This group presents lower volumes in parietal areas, traditionally associated with working
memory performance, as well as in insular areas linked to decision-making. However, some limitations
should be taken into consideration, such as the cross-sectional nature of the study, which prevents us
from claiming a causal relationship between the variables. In addition, the lack of neuropsychological
measures that assess the executive functioning of the participants should be noted. Such executive
variables are crucial for performance on basic numerical skills such as number word acquisition and
counting, and could explain other features of �nancial behavior and decision-making. Finally, the
potential interest of this study lies in the fact that, to the best of our knowledge, no investigation had
previously analyzed personality variables and neuropsychological parameters such as
punishment/reward sensitivity in betrayal aversion behavior.

Taken together, the evidence reviewed supports the idea that �nancial choices are the result of
multifactorial processes disengaged from rational appraisal. Most �nancial decisions require
simultaneous evaluation of potential gains and losses. Therefore, the consideration of the neural and
neuropsychological mechanisms underlying �nancial decision-making allows us to characterize the
investment strategy of an individual. Brain correlates process and encode mathematical information and
probability estimation into affects and preferences that might in�uence �nancial decisions. Individual
differences in neural responses within a digital transaction channel could provide accurate predictions of
both group behavior and individual choices. Future neuroeconomic research should focus on identifying
potential mediating factors in �nancial decisions to consolidate a theory that captures all relevant
components of risk taking.
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