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Abstract 

This work examines the emerging field of neurofinance and explores how it can 

be systematically implemented within state organizations to improve financial 

decision-making and public policy. Building on insights from traditional 

finance, behavioral finance, and neuroeconomics, the study emphasizes that 

financial decisions are shaped not only by rational analysis but also by neural 

activity, emotional states, hormonal processes, and inherited traits. The text 

integrates findings from neuroscience—such as fMRI, EEG, hormonal profiling, 

and physiological markers—to explain how risk perception, reward anticipation, 

and market behavior are rooted in brain mechanisms. 
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Introduction 

In today’s rapidly developing era, new branches of fintech, including 

neurofinance, are emerging and spreading worldwide. Finance is fundamentally 

concerned with the analysis of financial markets, their dynamics, and their 

continuous evolution, with particular attention to how these developments 

influence human behavior. Numerous factors shape this process, foremost 

among them being the investor’s personality traits, preferences, motivations, and 

interests, all of which are reflected in investment decisions. Over time, several 

theoretical frameworks have emerged to examine the behavior of both individual 
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and institutional investors. The earliest of these, known as traditional finance, 

seeks to explain how asset prices are determined and how economic resources 

are optimally allocated under conditions of certainty and rational decision-

making. According to this perspective, market prices fully incorporate all 

available information, assuming that investors act rationally when making 

financial choices. (Faris, Jwan & Al-Bidairi, 2024) 

Neuroeconomics emphasizes that economic decision-making is driven by a 

fundamentally different set of underlying constructs. While neoclassical 

economists may personally recognize that real human beings frequently make 

choices with limited reflection, their formal models consistently depict decisions 

as being in a state of deliberative equilibrium which is a hypothetical condition 

in which additional thought, calculation, or reflection would not alter the 

outcome. In essence, these models assume that decision-makers possess 

unlimited time and cognitive capacity to reach their choices.(Camerer, 

Loewenstein & Prelec, 2005) 

 

METHODOLOGY AND LITERATURE REVIEW 

Behavioral finance emerged during the 1990s as a field describing how 

psychological biases and emotions influence investors' decisions and cause 

inefficiencies in financial markets, such as price distortion and anomalies. It 

challenged the traditional assumption of fully rational behavior in financial 

markets by showing that cognitive and emotional factors were motivating 

investment choices. Further, as research evolved, scholars started examining the 

biological and neurological roots of these biases, which eventually brought 

neurofinance into view-a multidisciplinary field that incorporates neuroscience, 

psychology, and finance. Neurofinance examines how brain functions and 

physiological mechanisms underpin financial decision-making in order to 

enhance the understanding of investor behavior beyond behavioral finance. 

Neuroimaging techniques, mainly fMRI, have been employed to study financial 

decision-making and report the activation of specific neural circuits concerned 

with the feeling of anticipation, risk, and reward. Overactivation of the neural 

circuits may result in investment mistakes; therefore, there is evidence to suggest 

that emotional and neural responses are predictive for financial outcomes. 
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Moreover, the impact of neurotransmitters such as dopamine and serotonin, and 

brain parts like the amygdala and frontal cortex, on investor responses to market 

fluctuations, loss, and gain has also been considered. All of these findings tend 

to support the idea that emotional states play an important role in shaping 

financial behavior. Comparative research underlines that, while similar 

methodologies are used by neuroeconomics and neurofinance, the latter is 

focused on markets and trading contexts. Research studies carried out in 

different regions-the Gulf Cooperation Council and Brazil-emphasize the 

insufficiency of knowledge about neurofinance within academic curricula and 

the capability of neurofinancial models to interpret market sentiment and 

systemic risk. Other scholars, such as Ardalan (2017), advance the idea that 

cognitive effort itself involves a neurological cost that leads to deviations from 

rationality and, subsequently, to market inefficiencies. All these reviewed 

studies confirm that neurofinance enhances our comprehension of market 

behavior through its connections between cognitive neuroscience and financial 

decision-making, offering more profound insight into the emotional and neural 

basis of economic choices. (Faris, Jwan & Al-Bidairi, 2024) 

Neurofinance is an interdisciplinary area of research that integrates methods 

from neuroscience, behavioral endocrinology, and behavioral genetics into 

financial decision-making processes. By applying those methods, neurofinance 

provides a scientific foundation for the evaluation of cognitive and emotional 

mechanisms driving investment and policy-relevant behavior. To be effectively 

implemented in state organizations, this process of integration should proceed 

through a series of staged actions: research adaptation, pilot testing, institutional 

integration, and policy optimization. 

In practice, neurofinance applies a range of neuroimaging and physiological 

measurement techniques to the study of decision behavior. The most commonly 

applied neuroimaging techniques include EEG and fMRI. EEG boasts high 

temporal resolution, recording brain activity in milliseconds, but with lower 

spatial resolution. For this reason, fMRI is favored for its excellent spatial 

resolution of less than 1 mm, although it has poor temporal resolution. MEG 

falls somewhere between the two, although accessibility is limited due to its high 

cost. Other techniques, such as PET and lesion studies, are applied on a more 
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selective basis due to a variety of ethical, financial, and methodological 

considerations. 

Behavioral endocrinology contributes by investigating how hormonal 

fluctuations, particularly testosterone and cortisol, impact economic and risk-

taking behaviors. Non-invasive sampling of bioactive hormones, for example, 

via saliva, enables the possibility of correlating biological states with financial 

decision outcomes. The use of experimental manipulation-that is, controlled 

administration of hormones-might provide causal links, but such studies would 

require careful ethical management and attention to biological variability.. These 

approaches underlined the interplay between inherited factors and 

environmental conditions shaping financial decision-making. 

In the context of state organizations, the implementation of neurofinance could 

involve establishing neurobehavioral research units within central banks, 

ministries of finance, and public policy institutions. These units would utilize 

neuroimaging data, hormonal profiling, and behavioral experiments to enhance 

the understanding of policymakers’ and citizens’ decision-making under 

uncertainty. Pilot programs could assess public spending behavior, tax 

compliance, or responses of welfare policy while monitoring emotional and 

cognitive reactions. Gradually, insights from neurofinance could underpin 

evidence-based economic policies, enhance financial literacy programs, and 

encourage behaviorally informed governance models. 

Ultimately, neuro-finance adoption at the state institutional level is a strategic 

innovation that combines neuroscience and public finance. It enables decision-

makers to ground economic policies not only in rational models but also in 

empirical knowledge of human cognition and emotion, thus promoting more 

adaptive and psychologically attuned fiscal governance. (Desmoulins-Lebeault, 

Gajewski & Meunier, 2018) 

The primary aim of this study is to broaden the conceptual and methodological 

scope of neurofinance by exploring the intricate relationship between specific 

brain regions and investors’ financial decision-making processes. The 

underlying framework of this research is multidisciplinary in nature, combining 

key insights from neurology, psychology, economics, and finance to detail the 

way neural mechanisms shape economic behavior. Specifically, the study 
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positions neurofinance as a young field that invites investors and financial 

analysts to consider neural mechanisms at the root of decision-making habits. 

Another pillar of neurofinance is behavioral genetics, which researches genetic 

effects on financial traits by using quantitative genetics through twin and 

adoption studies, and molecular genetics through gene-behavior association 

analyses. 

Pilot programs may test public spending behaviors, tax compliance, or welfare 

policy responses while tracking emotional and cognitive reactions. 

Neurofinance insights might start to inform evidence-based economic policies, 

improve financial literacy programs, and foster behaviorally informed 

governance models over time. Using neuroimaging techniques, particularly 

Functional Magnetic Resonance Imaging (fMRI) and Electroencephalography 

(EEG), allows the investigation of localized brain activity associated with 

cognitive evaluation, risk perception, and reward anticipation of financial 

choices. In addition to neuroimaging, such physiological measures as skin 

conductance response (SCR), heart rate variability (HRV), and eye-tracking 

movements can be used to capture emotional arousal, attention focus, and stress 

responses responsible for financial investment behavior. The combined use of 

neural and physiological data is aimed at a much more integrated understanding 

of how cognitive, emotional, and biological aspects together guide financial 

decision-making. As noted by Miendlarzewska, Kometer, & Preuschoff, (2017) 

 

RESULTS  

Neural Correlates of Market Dynamics 

These 4 panels show the relationship between market prices, brain activity, and 

trading performance, including price paths and trades (A), VSt activity in 

response to trade execution (B), VSt BOLD signals tracking price changes (C), 

and insula activity differentiating high- and low-performing traders (D). 

(Frydman and Camerer, 2016, p.670) 



 

Modern American Journal of Business, 

Economics, and Entrepreneurship 
ISSN (E):  3067-7203 

Volume 01, Issue 08, November, 2025 

Website: usajournals.org 
This work is Licensed under CC BY 4.0 a Creative Commons 
Attribution 4.0 International License. 

_________________________________________________________________________________ 

225 | P a g e  
 

Figure 1. Panel (A) illustrates the price 

trajectories observed across sixteen 

experimental market sessions, in which 

asset prices emerged from the aggregate 

trading decisions of participants. The bold 

black line represents the average market 

price across all sessions, while the dotted 

line indicates the fundamental asset value, 

which remained constant at US$14 

throughout the experiment. The lower portion of the panel shows the normalized 

number of shares traded per participant during each period, reflecting 

fluctuations in market activity and trading intensity.  

Panel (B) highlights the ventral striatum (VSt) 

regions exhibiting significantly increased neural 

activation upon the revelation that a trade had been 

successfully executed. This neural response is 

interpreted as evidence of a prediction error signal-

consistent with reinforcement learning theories-

arising within the call-market mechanism, where 

uncertainty exists regarding trade execution 

following order submission. The accompanying 

color bar represents p-values derived from hypothesis testing, which compare 

neural activity between trade-executed and non-trade trials. 

Panel (C) shows the five-period 

moving average of the BOLD signal in 

the nucleus accumbens, a subregion of 

the ventral striatum.The data indicate 

that fluctuations in this neural signal 

closely track the peak-centered price 

patterns averaged across all sixteen 

sessions, suggesting a tight coupling 

between market valuation dynamics 

and neural reward processing. 
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Finally, Panel (D) demonstrates that 

insula activity diverged markedly 

between high-performing (green) 

and low-performing (red) traders 

several periods prior to the price peak 

(between periods 10 and 5). This 

divergence in insular activation is 

proposed as a potential early-

warning neural marker, capable of 

predicting subsequent price peaks 

and crashes in experimental markets. 

All panels are reproduced, with permission, from reference.  (Smith et al., 2014) 

 

Figure 1: Meta-analysis of studies related to variations in decisionmaking 

(Srivastava and Sharma, 2019, p.494) 

 

Figure 1 summarizes studies examining gender-related differences in decision-

making performance. Although individual studies display varying effect sizes, 

the pooled odds ratio (OR = 0.49, 95% CI: 0.23–1.05) does not reach statistical 

significance (Z = 1.83, p = 0.07). This indicates that, across the included 

samples, no robust or consistent overall advantage is observed for either males 

or females in decision-making outcomes. The high heterogeneity (I² = 96%) 

suggests substantial variability among study designs, populations, or operational 

definitions of decision-making. Taken together, the findings imply that gender-
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related differences, while present in some individual studies, lack sufficient 

convergence to support a generalized conclusion 

Figure 2: Meta-analysis of studies relating brain injury with decisionmaking 

(Srivastava and Sharma, 2019, p.495) 

 

Figure 2 reports a meta-analysis of studies investigating the relationship between 

brain injury or dysfunction and decision-making impairments. Although the 

included studies report diverse effect sizes—reflecting the heterogeneous nature 

of brain injuries—the aggregated odds ratio (OR = 0.62, 95% CI: 0.13–3.01) 

similarly fails to reach statistical significance (Z = 0.59, p = 0.55). The extremely 

high heterogeneity (I² = 99%) indicates pronounced methodological and clinical 

diversity, including differences in injury type, severity, and assessment 

measures. Despite this, the overall trend suggests that individuals with brain 

dysfunction may exhibit altered decision-making patterns, but current evidence 

remains inconsistent and inconclusive.  

Overall, the combined meta-analytic findings highlight that both gender-related 

variations and brain-injury-related impairments in decision-making exhibit high 

heterogeneity and lack statistically significant pooled effects. These results 

underscore the complexity of neurobiological influences on financial and 

cognitive behavior and reinforce the need for more standardized methodologies 

and larger, more rigorously controlled studies. 

Research by Colin Camerer shows neuroeconomics grounds economic models 

in neural mechanisms, advising that public institutions use neural insights to 

design nudges, test policy assumptions, and ground behavioral regulation in 
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biology. Marco Affinito (2024) synthesizes neurofinance methods and argues 

agencies should run pilot studies (EEG/fMRI/biometrics), embed 

interdisciplinary teams, adopt strict ethics or privacy protocols, and translate 

neural markers into measurable policy levers for consumer protection and risk 

oversight. Practical rollout requires phased pilots, staff training, transparent 

governance, and independent evaluation, steps emphasized across recent 

reviews. 

 

DISCUSSION 

Implementing neurofinance in state organizations introduces a modern approach 

to integrating neuroscience with behavioral economics to advance financial 

decision-making. According to Camerer, Loewenstein, and Prelec (2005), 

neurofinance considers how brains process the related concepts of risk and 

reward, factors that influence financial behavior both individually and 

institutionally. In state organizations, understanding these mechanisms can 

enhance policymaking, reduce systemic risk, and support more transparent 

financial governance. 

The benefits of neurofinance are significant. It allows policymakers to design 

behaviorally informed regulations rather than relying solely on rational 

economic models. Research by Knutson and Greer (2008) shows that neural 

responses in reward-related areas can predict risky behaviors, providing 

insights for developing preventive fiscal policies. Additionally, neurofinance 

tools improve forecasting accuracy and help minimize biases in public sector 

decisions (Zak, 2008). Such applications can strengthen trust in government 

institutions and promote evidence-based financial management. Nonetheless, 

challenges exist. Neurofinance research demands advanced tools, 

interdisciplinary expertise, and faces ethical issues related to data privacy and 

manipulation risks (Rustichini, 2009). These factors can slow its integration 

into public systems. Despite these limitations, the advantages of neurofinance 

outweigh its weaknesses. By aligning financial policies with actual human 

cognition and emotion, state organizations can create more adaptive, resilient, 

and equitable economic systems.  In the long run, neurofinance offers a 
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superior framework for preventing crises and improving public financial 

decision-making. 

 

CONCLUSION 

In the contemporary era of digital and behavioral transformation, neurofinance 

has emerged as an innovative field that bridges neuroscience, psychology, and 

finance to better understand decision-making in economic contexts. Unlike 

traditional finance, which assumes rational behavior and efficient markets, 

neurofinance recognizes the cognitive, emotional, and biological foundations 

that influence financial choices. Through tools such as fMRI, EEG, and 

hormonal analysis, researchers reveal how neural circuits and emotional 

responses shape risk perception, reward anticipation, and market behavior. The 

field extends behavioral finance by providing a biological explanation for biases 

and market inefficiencies, illustrating how emotions and neural activations 

impact investment outcomes. 

When applied to state organizations, neurofinance enables a deeper 

understanding of policymakers’ and citizens’ financial behavior under 

uncertainty. It supports the development of evidence-based fiscal policies, 

enhances transparency, and promotes behaviorally informed governance. 

Although the integration of neurofinance requires advanced technology, 

interdisciplinary expertise, and strong ethical safeguards, its potential benefits—

such as improved policy accuracy, reduced systemic risk, and enhanced financial 

literacy—far exceed these challenges. 

Overall, neurofinance represents a forward-looking approach that grounds 

public financial management in the realities of human cognition and emotion. 

Its adoption in state institutions can foster more adaptive, rational, and equitable 

economic systems, making it a preferable model for future financial governance. 
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