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decision-making, empirical evidence suggests that such decisions are
often influenced by behavioral and cognitive biases (Schreiber et al.,
2024). The intersection of neuroscience and finance (commonly referred
to as neurofinance) has emerged as a burgeoning field aimed at
explaining the neurological underpinnings of investor behavior.
Neurofinance synthesizes insights from economics, psychology and
medical sciences to deepen our understanding of decision-making
processes, particularly in financial contexts where individuals exercise
choice under uncertainty.

One of the central objectives of neurofinance is to analyze how brain
function influences economic decisions, especially in investment
scenarios (Coates and Herbert, 2008 and Cueva et al., 2015). Theoretical
frameworks in economics posit a two-stage cognitive process in
investment decisions: an initial evaluation of alternatives followed by a
value-based comparison that culminates in a choice. A growing body of
research investigates the biological validity of this model, exploring how
hormonal levels (such as testosterone and cortisol) affect risk attitudes
and economic behavior. For example, testosterone has been negatively
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correlated with risk aversion in males, while cortisol has shown a
positive correlation with risk aversion in females (Schipper, 2023).
These findings suggest that unconscious expectations, often misaligned
with socially constructed gender roles, may significantly impact
investment decisions. Physiological responses to perceived risk may
trigger hormonal changes that alter risk preferences, further
complicating the decision-making landscape. Consequently, investor
behavior may be shaped not only by age or gender-based strategies but
also by individual neurobiological profiles.

The present study seeks to develop a neurobehavioral model of investor
behavior based on early-morning hormone levels (testosterone and
cortisol), with behavioral traits such as risk tolerance and optimism,
using empirical methodologies established by Herbert (2018), Stanton
(2017), Nofsinger et al. (2018) and Frydman et al. (2014).

Literature Review

The emerging discipline of neurofinance endeavors to elucidate how
neural mechanisms and hormonal dynamics influence financial decision-
making processes. Testosterone and cortisol (two primary steroid
hormones) have garnered increasing attention in recent years for their
distinct and overlapping effects on investor behavior. Testosterone, a
dominant androgen, has been associated with increased risk-taking,
short-term investment preferences and assertive financial behavior,
while cortisol, commonly known as the stress hormone, is linked to
anxiety, risk aversion and impaired decision-making under duress
(Herbert, 2018 and Nofsinger ef al., 2021).

Neuroendocrinology posits that these hormones act through intracellular
steroid receptors, modulating behavior by influencing neurological
pathways. Although both hormones share steroidal properties, their
physiological trajectories differ: testosterone levels decline with age,
whereas cortisol levels remain relatively stable. These hormonal
interactions underpin gender-specific financial behaviors, as empirical
studies suggest women may exhibit increased risk tolerance with
elevated testosterone exposure, while cortisol levels are associated with
conservative financial decisions across both sexes (Banerjee, 2023 and
Desmoulins-Lebeault et al., 2023).

The field of neurofinance aims to bridge the gap between behavioral
finance and neuroscience by investigating the why behind investment
behavior moving beyond the how emphasized in traditional behavioral
studies. It explores how cognitive biases, emotional regulation,




hormonal fluctuations and individual characteristics such as gender and
age shape financial attitudes like risk tolerance and optimism
(Miendlarzewska et al., 2019).

Empirical literature supports these associations. Studies have
demonstrated that fluctuations in testosterone correlate with aggressive
investment behavior, while cortisol elevation is tied to heightened risk
aversion and pessimism (Mills, 2014 and Mousazadeh and
Khanmohammadi, 2022). These insights inform the conceptual
framework of the present study, which models the effect of hormonal
levels (measured at 8:00 a.m.) on investor risk tolerance and optimism,
moderated by gender and age.

Research Methodology

This cross-sectional, basic-applied study investigates the impact of
testosterone and cortisol on investor behavior. The sample includes 77
professional investors (57 men, 20 women) selected based on education
(minimum MSc), market experience, age (26—63) and health criteria.
Hormonal samples were collected at 8:00 AM in fasting state and
analyzed using Siemens kits and Advia equipment. Testosterone (ng/ml)
and cortisol (mcg/dl) served as neurobiological variables. Behavioral
traits were measured using Kahneman (2011) of Risk Questionnaire and
Seligman (2006) of Optimism Scale. Reliability coefficients were 0.859
and 0.910, respectively.

Data were processed in Excel and analyzed via SmartPLS v3. The study
tested three models: direct hormonal effects on financial behavior and
moderation by gender and age. This integrated approach links biological
and psychological factors to investor decision-making.

Results

The analysis of data from 77 professional investors, using Partial Least
Squares Structural Equation Modeling (PLS-SEM) via SmartPLS v3,
revealed significant insights into the relationship between hormonal
levels and behavioral financial traits. The study examined testosterone
and cortisol levels measured at 8:00 AM, in relation to investor risk
tolerance and optimism, while also evaluating the moderating roles of
gender and age.

Descriptive statistics showed mean testosterone and cortisol levels of
4.33 ng/ml and 10.86 mcg/dl, respectively. Initial structural modeling
demonstrated that cortisol has a significant negative effect on both risk
tolerance ( = -0.284, p = 0.038) and optimism (p =-0.316, p =0.017),
indicating that elevated cortisol suppresses risk-taking and optimistic




outlooks. Conversely, testosterone exhibited a significant positive
influence on risk tolerance (f = 0.401, p < 0.001) and optimism ( =
0.476, p <0.001), with moderate effect sizes.

Further analysis revealed gender as a significant moderator:
testosterone’s influence on both risk tolerance and optimism increased
notably for male participants, while cortisol’s impact became
statistically insignificant after accounting for gender. Similarly, age was
found to moderate all hormonal effects; the predictive power of
testosterone and cortisol on behavioral traits diminished as age
increased, while age itself had a strong inverse relationship with both
dependent variables.

Model fit indices (R?, Q? and GOF) across all three models indicated
acceptable to strong predictive power and structural validity. These
findings affirm the neurobehavioral linkage between endocrine activity
and financial decision-making, nuanced by demographic characteristics
such as age and gender.

Discussion and Conclusion

The study’s findings confirm the significant role of hormonal levels
(specifically testosterone and cortisol) in shaping key financial behaviors
such as risk tolerance and optimism. Results from SmartPLS v3
modeling revealed that elevated testosterone levels were positively and
moderately associated with increased investor risk-taking and optimism,
while elevated cortisol levels had a significant negative and weak
association with both traits. These findings suggest that individuals with
high testosterone and low cortisol may be better suited for managing
high-risk investment portfolios.

Gender emerged as a moderating factor. In female investors, cortisol was
inversely related to both risk tolerance and optimism, while testosterone
exerted a stronger influence on risk-taking among women than men.
Conversely, in men, testosterone had a more substantial effect on
optimism. These nuanced differences suggest that physiological profiles
should be considered in managerial role assignments, particularly in
high-risk financial environments. The results align with prior studies by
Kamiya et al. (2016), Mills (2014), Frydman et al. (2014) and Banerjee
(2023), highlighting gendered hormonal impacts on financial decision-
making.

Age was also found to significantly moderate the effects of hormones.
Older investors demonstrated lower risk tolerance and optimism, with
inverse correlations observed between age and both behavioral traits.




These results are consistent with findings from Nouraei et al. (2021) and
Afsharnia et al. (2016), who documented a decline in testosterone levels
and associated behavioral shifts with aging.

In conclusion, the study underscores the value of integrating
neuroendocrine and demographic variables into financial behavior
models. It recommends considering individual hormonal and
physiological profiles (alongside traditional financial metrics) when
designing investment strategies or appointing decision-makers in
financial institutions.
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