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Abstract 

Research in the burgeoning field of Neurofinance is explored, wherein finance, psychology, and 

neuroscience are integrated to delve into the neural underpinnings of financial decision-making. 

While biases and emotions are identified by behavioral finance, neurofinance uncovers how the 

brain operates during financial decisions and attempts to uncover the triggers and neural pathways 

behind behaviors like confirmation bias and risk aversion. Brain regions, 

neurotransmitters/hormones, and neuroimaging techniques utilized thus far in neurofinance 

research are identified, and the functions of different brain regions in existing research are 

presented. Experiments utilizing neuroimaging equipment, basic physiological equipment, and no 

equipment are suggested as examples for herding behavior and confirmation bias. Advantages and 

limitations of neurofinance research are discussed.  

 

 

1. Introduction 

Behavioral finance, a subset of behavioral economics, has been a popular research topic 

for the last few decades, particularly since the dot-com crash crushed many illusions that the stock 

market is always and everywhere rational. Behavioral finance was therefore a palatable alternative 

to traditional, Markowitzian, finance, which suggests that market participants are ever-rational 

utility maximizers based on risk and return considerations (Markowitz, 1952). Behavioral finance 

suggests that psychological factors and biases significantly impact the financial decisions of 

investors and financial experts. These factors can be key to explaining market anomalies, including 

dramatic stock price fluctuations. Behavioral finance acknowledges that participants in the 

financial world are not entirely rational or self-regulated; rather, they are influenced by 

psychological factors while exhibiting normal and somewhat self-controlled tendencies. An 

investor’s mental and physical health often influences their decision-making process. Changes in 

overall health can affect an investor's mental state, affecting their rationality when tackling real-

world problems, including those related to finance. A critical component of behavioral finance 
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studies is therefore understanding the role of biases, which can stem from various causes and 

usually fall into one of five categories. Identifying and categorizing these biases is pivotal when 

examining industry or sector outcomes (Hayes, 2023). 

Behavioral finance has done a lot in furthering our understanding about how people make 

decisions that are often driven by biases, heuristics, and emotions. With the emergence of 

neuroscience, the study of essentially any science that benefits from the study of the structure and 

function of the brain, which is largely fueled by technological innovations such as fMRI, 

transcranial magnetic stimulation (TMS), electroencephalography (EEG), skin conductivity 

receptors, eye trackers, neurotransmitter analysis, and genome maps, has emerged an area of 

neurofinance. Neurofinance is an interdisciplinary field that blends financial theory, psychology, 

and neuroscientific knowledge to elucidate the prevalent irrational actions of financial 

professionals. It uses a variety of non-invasive clinical tools such as those mentioned above to 

scrutinize factors like emotion, mental state, biases, stress levels, and aspects of personal identity 

like age and gender. The aim is to understand the “black box” operations during decision-making 

in finance by analyzing neural signals. The aim of neurofinance is thus to enhance our 

understanding of the fundamental building blocks of financial decisions by using an 

interdisciplinary approach that embodies economics, neuroscience and psychology. 

Neuroscientific methods like fMRI or EEG are being used increasingly by financial researchers to 

gather new data on individuals' emotional traits and instinctual behavior patterns which have 

largely been overlooked by economists because they are difficult to quantify. Consequently, 

neurofinance aims at revealing the neurological underpinnings that guide agents' actions in 

scenarios involving intertemporal choices or risk assessment under uncertainty or ambiguity along 

with investment decisions and asset market trading (Raggetti et al., 2021). 



FVC23010 

A relatively straightforward way of thinking about the difference between behavioral 

finance and neurofinance is that behavioral finance addresses not only the what of financial 

decision making, but also the underlying psychological dimensions. We know that people make 

irrational decisions because of, for example, confirmation bias, and we can speculate why people 

commit this bias based on psychological theories and evidence. We know that people make 

traditionally irrational decisions when it comes to gambling because they are loss averse. We know 

that angry people are less risk averse. We know these things because they have been tested over 

and over again in behavioral labs, through surveys, and through real-world data and experiments. 

Furthermore, we can explain loss and risk aversion psychologically. Neurofinance, on the other 

hand, addresses the physiological aspect of this behavior (Srivastava et al., 2020).  What mental 

operations cause people to exhibit confirmation bias? When people are loss averse, how does the 

brain behave at that moment in time, and which areas light up? When people are angry (or exhibit 

other types of emotions), are there other brain areas that are affected, and why is that?  In short, 

behavioral finance identifies all the biases and heuristics and emotions that affect our actual (vs 

illusory ever-rational) behavior, while neurofinance seeks to understand the physiological 

underpinning of these biases. What are the triggers, and what are the associated mental pathways? 

In short, neurofinance is the relationship between financial behavior and brain activities rather than 

just the psychological explanation of behavior. It adds the physiological dimension to the 

psychological dimension (Singhraul & Batwe, 2022; Tseng, 2006). It is this contribution that will 

bring us closer to understanding human financial behavior and may ultimately result in a unified 

behavioral theory. Moreover, it may result in an entirely new profession, one which is already 

emerging, in the form of financial therapy.  
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An example to illustrate the difference may help. Assume we are investigating 

confirmation bias in investment decisions. Behavioral finance would say that confirmation bias 

occurs because we want to avoid cognitive dissonance, or because of selective attention, or because 

of memory biases (e.g., people remember information that confirms their beliefs more readily than 

other information). The problem with behavioral finance is that it stops at these psychological 

explanations without considering the underlying physiological processes. Neurofinance might say 

that reward areas of the brain light up when encountering information that confirms pre-existing 

beliefs, that the prefrontal cortex (involved in rational decision making) may be overruled by the 

amygdala to protect existing beliefs, or that the neurotransmitter dopamine is released when people 

encounter confirming information  

The relative emergence of behavioral finance and neurofinance is well illustrated in Figures 

1 and 2. Figure 1 shows the number of times the keyword occurred in research articles from the 

1980s to the 2020s. As shown, behavioral finance research exploded from about 45,000 mentions 

in the 1980s to over 185,000 in the 2010s. At the time of this writing in late 2023, the key phrase 

behavioral finance was already mentioned 50,000 in published articles. Total mentions were 

almost 448,000 from the 1980s to late 2023. For the broader field of behavioral economics, there 

were over 725,000 mentions in the same timeframe. In contrast, as shown in Figure 2, neurofinance 

is a very emerging field, with a total of only 76 mentions. However, while there were no mentions 

at all in the 1980s, there was one mention in the 1990s, and then 40 in the 2010s. In the 2020s, to 

date, there have been 29 mentions. Clearly, this is an emerging field that is increasingly capturing 

our attention. Moreover, the broader field of neuroeconomics has garnered over 3,900 mentions 

since the 2000s (there were none prior to that). Ascher et al. (2016) also demonstrate the increasing 

popularity of studies investigating neuroscience, and (Sahi, 2012) listed a mere eight empirical 
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studies in their literature review. This clearly indicates a trend of increasing publications in 

neuroeconomics and neurofinance research.  

Figure 1. Number of articles published with keyword “behavioral finance” 

 
 

 

Figure 2. Number of articles published with keyword “neurofinance” 

 
 Source: www.constellate.org   
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2. Related Literature 

The purpose of this article is to first describe the brain areas, neurotransmitters, and 

neuroimaging techniques that have to date been used in the emerging neurofinance literature. A 

secondary objective is to suggest some possible research avenues for future investigation, with 

specific examples in each area. While many studies mentioned below or included in the literature 

reviews below give broad indications for future research, none present specific research questions 

and techniques that could be used to investigate them. Since the neurofinancial landscape is so 

new, the present study seeks to provide some guidance on potential avenues of research. 

It should be noted that the present objective is not to provide an extensive literature review. 

These have already been conducted quite recently in this field that capture this increasing literature 

(Ascher et al., 2016; Baechler & Germain, 2018; Miendlarzewska et al., 2019; Srivastava et al., 

2019, 2020). These studies mention a wide variety and exponentially growing neurofinance 

literature in a variety of subfields. For example, Srivastava et al. (2020) subdivide neuroeconomics 

and neurofinance into an incredible 15 subcategories, ranging from molecular neuroscience to 

computational neuroscience. In addition, studies classify a variety of different tasks and behaviors 

that have been tested in different brain regions and/or are associated with different mental disorders 

(Srivastava et al., 2019). Yet other studies have provided an overview of brain structures and the 

different neurofinance tools available to analyze behavior rather than on the neurofinance literature 

itself (Singh & Sidharth, 2023; Singhraul & Batwe, 2022). (Desmoulins-Lebeault et al., 2018) 

include not only an overview of the existing literature, but also of several brain structures and 

neuroimaging and physiological tools that have been used in this emerging area.  

There are several rather early papers that investigate neural and psychophysiological 

conditions for financial decision-making, although not all of these studies use the term 
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“neurofinance” (Hsu et al., 2005; Kuhnen & Knutson, 2005; Lo & Repin, 2002; Tseng, 2006). 

Some of the forerunners in the field of addressing and defining neuroeconomics and neurofinance 

are Glimcher & Rustichini (2004), who argue that psychology, neuroscience, and economics will 

all converge into a unified theory of human behavior. In addition, Tseng (2006), compares bounded 

rationality, behavioral finance, and neurofinance in an excellent, brief summary. As he astutely 

points out, Lo (2004) has made the argument that even traditional finance incorporates aspects of 

evolutionary finance, which can be linked quite directly to neuroscience. Depending on market 

conditions, our behavior shifts. When the dot-com crash happened, investors shifted to value 

stocks, for example. Moreover, while the purpose of the present study is not to summarize all the 

existing literature in this space, it should be noted that the study of neurofinance has found its way 

into the highest level of finance research both in behavioral finance and mainstream finance 

journals (Dorow et al., 2018; Frydman et al., 2014; Peterson, 2007). 

The purpose of the present article is to summarize the brain structures that have been 

investigated and the tools used to investigate them in the existing finance literature. Based on these, 

specific neurofinance research ideas that can be addressed using these tools and the requirements 

to bring these ideas to fruition will be suggested. This is important, because most neurofinance 

research (44%) is focused on literature reviews, and only 27% are experiments and simulations. 

Consequently, there is a lot of room for additional studies (Ascher et al., 2016), and summarizing 

the brain structures involved in neurofinance is a first step in the direction of identifying potential 

research topics.  

3. Brain Structures, Neurotransmitter, and Hormones in Neurofinance Research 

 The neurofinance literature to date has investigated a variety of brain areas using a variety 

of neuroimgaging and physiological techniques. Moreover, neurofinance has also focused on some 
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specific neurotransmitters, hormones, and steroids, although not many of these have as yet been 

studied in detail. This section will describe and explain the function of each of these.   

3.1 Brain Structures Involved in Neurofinance 

 There are multiple possible ways to classify various brain structures, and some items may 

fall into more than one category. To identify which functions have been investigated in 

neurofinance research to date, a generative research AI, SciSpace was utilized. SciSpace was asked 

to summarize, for the articles and literature reviews listed above, the brain regions, 

neurotransmitters and hormones, and neuroimaging techniques that have been used. The resulting 

brain regions that have been investigated in neurofinance have been classified in the following 

categories: central nervous system (CNS), limbic system, the cerebral cortex, subcortical 

structures, the hindbrain and senses, and the peripheral nervous system (PNS). The first four 

categories, through subcortical structures, follow a well-established classification system used by 

neuroscientists. Although the hindbrain can technically be included in the CNS, it will be discussed 

separately, since senses play a potentially large role in neurofinance research. Lastly, the peripheral 

nervous system (PNS) connects the CNS to all other parts of the body and is discussed separately. 

This is summarized in Table 1. Each of the items listed in Table 1 have been investigated in 

neurofinance research. Consequently, this is not an exhaustive list of existing brain structures, just 

of those that have already been investigated. All of the functions discussed below can be gathered 

from any neuroscience introductory textbook, such as Kandel et al. (2021).  

3.1.1 Classification of the Major Brain Structures 

The function of the CNS is to process sensory information, control movement, and regulate 

basic bodily functions. Its three main parts are the ones that have been involved in neurofinance 

research already: the brainstem, the cerebellum, and the cerebrum. The brainstem controls vital 
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functions like breathing, heart rate, and digestion. The cerebellum coordinates muscle movement 

and balance. The cerebrum, the largest part, is responsible for functions like language, movement, 

and sensory perception, including decision-making and regulating emotions.  

The limbic system is involved in emotions, memory, and motivation and includes the 

amygdala (involved in processing and regulating emotions, such as fear and aggression), the 

cingulate gyrus (involved in processing emotions and pain), and the hippocampus (involved in 

memory formation and retrieval). The cerebral cortex is involved in higher-order cognitive 

functions. It consists of the frontal lobe (involved in planning, decision-making, and personality), 

the parietal lobe (involved in processing sensory information such as touch and spatial awareness), 

the occipital lobe (involved in processing visual information), and the temporal lobe (involved in 

processing auditory information, language, and memory). The subcortical structures play a role in 

a variety of functions, including movement, coordination, and reward. Two important subcortical 

structures are the basil ganglia (involved in controlling movement and coordination) and the 

thalamus (acting as a relay station for sensory information and motor signals).  

In the classification, although technically part of the CNS and included in the brainstem, 

the hindbrain is listed separately because it serves the important function of receiving sensory 

information from the body through cranial nerves, which is then relayed to higher brain centers for 

processing. In neurofinance, senses have an arguably important function in that they can affect 

many of our decisions. Therefore, the hindbrain is listed separately. Lastly, the PNS connects the 

CNS to all other parts of the body. Sensory neurons are part of the PNS and directly transmit 

information from sensory receptors to the brain. Although listed separately, the PNS directly 

interacts with the hindbrain, transmitting sensory information and receiving motor commands. 
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Sensory neurons in the PNS are responsible for detecting stimuli and transmitting information to 

the brain through the hindbrain.  

 

Table 1. Brain Areas Investigated in Neurofinance Research 

 

System/Overall Area Component Function 

Central Nervous 

System (CNS) 

Brainstem (Mesencephalon) 

(MES) 

Cerebellum (CBM) 

Cerebrum (CB) 

Responsible for processing sensory 

information, controlling movement, 

and regulating basic bodily functions. 

It is divided into two main parts: the 

brain and the spinal cord. 

Limbic System Amygdala (AMY) 

Cingulate gyrus (CG) 

Hippocampus (HPC) 

 

Involved in emotions, memory, and 

motivation; located in the center of the 

brain 

Cerebral Cortex Anterior cingulate cortex 

(ACC) 

Anterior insula (AI) 

Dorsolateral prefrontal 

cortex (DLPFC) 

Frontal lobe (FL) 

Frontal operculum (FO) 

Inferior frontal gyrus (IFG) 

Lingual gyrus (LG) 

Medial prefrontal cortex 

(MPFC) 

Motor cortex (MC) 

Occipital lobe (OL) 

Orbitofrontal cortex (OFC) 

Parietal cortex (PCx) 

Parietal lobe (PL) 

Post-arcuate premotor 

cortex (PAP) 

Prefrontal cortex (PFC) 

Temporal lobe (TL) 

Ventromedial prefrontal 

cortex (vmPFC) 

 

The outermost layer of the brain. 

Responsible for higher-order cognitive 

functions such as language, planning, 

and problem-solving. Divided into four 

lobes (frontal, parietal, occipital, and 

temporal) 

Subcortical 

Structures 

Basil ganglia (BG) 

Dorsal striatum (head of 

caudate nucleus) (DS) 

Globus pallidus (GP) 

Nucleus accumbens (NAcc) 

Located beneath the cerebral cortex. 

Play a role in a variety of functions, 

including movement, coordination, and 

reward 
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Substantia nigra/ventral 

tegmental area (SN/VTA) 

Subthalamic nucleus (STN) 

Thalamus (TH) 

Ventral striatum (including 

NAcc) (VS) 

Ventral tegmental area 

(VTA) 

 

Hindbrain  Pedunculopontine nucleus 

(PPN) 

 

Included in the brainstem, located at 

the base of the brain. Plays a vital role 

in basic functions like breathing, heart 

rate, digestion, and balance. Sensory 

receptors in various organs convert 

stimuli into electrical signals that travel 

through nerves to the hindbrain and 

then to specific areas in the brain for 

interpretation 

Peripheral Nervous 

System (PNS) 

 Connects the central nervous system 

(CNS) to all other parts of the body 

 

Table 1 shows many different subcomponents of the cerebral cortex and the subcortical 

structures, which all have individual functions. As an example, consider the ACC. It is further 

divided into subregions, each with slightly different functions. For example, the dorsal anterior 

cingulate cortex (dACC) is more involved in cognitive control and conflict monitoring, while the 

rostral anterior cingulate cortex (rACC) is more involved in emotional processing and reward 

anticipation. The ACC is a highly interconnected region, receiving input from various areas of the 

brain, including the prefrontal cortex, hippocampus, amygdala, and sensory cortices. It also sends 

signals to other brain regions to influence their activity. This extensive network of connections 

allows the ACC to play a critical role in integrating information from different sources and 

coordinating complex behaviors. Similar to the ACC, the AI is highly interconnected with various 

brain regions, including the prefrontal cortex, amygdala, hippocampus, and sensory cortices. This 

allows it to integrate information from different sources and influence various cognitive, 
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emotional, and motor processes. In addition, the components of the CNS each have individual 

functions.  

3.1.2 Classification of Major Functional Areas and Where They are Processed 

The discussion in the previous paragraph indicates that the point is that the brain structures 

that have been investigated thus far in the field of neurofinance, while informative, are not as clear-

cut as indicated in Table 1. In order to suggest future specific research ideas in the area of 

neurofinance, availability of the specific functions of the brain areas that have been investigated 

so far would be more informative than the brain areas themselves, as we are ultimately interested 

in the underlying processes of biases, heuristics, and emotions. For example, if I want to investigate 

how an angry person makes decisions, I would want to look at the brain areas that process and 

regulate emotion and those that involve decision-making. This is especially important because 

there are often multiple brain regions in which such processes occur. Using this same example, 

emotion is processed and regulated in the amygdala, the cingulate gyrus, the ventromedial 

prefrontal cortex, and various other areas. Executive control and decision-making occurs in the  

anterior cingulate cortex, the interior frontal gyrus, and several other areas. For this reason, Table 

2 presents the functional areas and brain regions where they occur. This allows neurofinance 

researchers to zoom in on the brain regions where those functions occur. In addition, Table 2 only 

shows the functions conducted by brain areas that have already been investigated in the prior 

neurofinance literature. By identifying these functions, possible future avenues of research in these 

brain areas can be investigated. Previous neurofinance literature reviews have only focused on 

identifying brain regions that may be responsiuble for irrational behavior, but none of these studies 

teased out the specific functions conducted by overlapping brain areas.  
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Some comments are in order for Table 2. First, it contains some more specific areas than 

shown in Table 1. For example, language is processed specifically in Broca’s area (located in the 

frontal lobe) and Wernicke’s area (located in the temporal lobe). Second, some brain areas may 

have more than one function listed, and some functions may be influenced by multiple brain areas 

working together. Therefore, caution needs to be taken in interpreting Table 2.  

Table 2. Specific Functions Implied by Brain Areas Investigated in Neurofinance Research 

 

Function Brain Area(s) 

Action planning and execution PCx, PAP 

Addiction and compulsive behaviors AMY, NAcc, OFC, VS 

Anxiety and depression OFC 

Attention, focus, and motivation ACC, CG, DLPFC, MES, PCx 

Auditory processing TL, TH 

Balance and coordination CBM, MES 

Cognitive control and flexibility ACC, DLPFC, IFG, mPFC, PAP, 

PFC 

Control of muscle activation MC 

Creativity, reasoning, and problem-solving DLPFC, PFC 

Emotion processing and regulation ACC, AI, AMY, CG, DLPFC, HPC, 

IFG, LG, mPFC, OFC, TL, vmPFC 

Executive functions and decision-making ACC, DLPFC, FL, IFG, PFC 

Habit formation and procedural learning STR, CBM 

Interoception AI 

Language (comprehension and processing, memory 

and plasticity) 

BA, DLPFC, FL, IFG, MC, mPFC, 

OFC, PFC, TL, WA 

Mathematical cognition PCx 

Memory (formation and consolidation), working 

memory 

HPC, PCx, PFC, mPFC, PAP 

Morality and ethics PFC 

Motivation and reward mPFC, vmPFC 

Motor control, learning, planning and executive 

control 

AI, BG, DLPFC, DS, FC, FL, GP, 

IFG, MC, PCx, PAP, PFC, STN, 

SN/VTA, CBM, M1 

Multisensory integration PCx 

Object manipulation PAP 

Olfactory processing OC 

Pain perception and modulation ACC, CG, TH 

Personality and self-awareness PFC 

Planning, initiation of movement, reasoning, and 

problem-solving 

HPC, MC, PFC 
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Reward processing and motivation NAcc, VS, VTA, AMY 

Self-referential processing mPFC 

Sensory perception, processing, and integration CBM, PL, PCx, TH, TL 

Sleep and arousal MES, PPN 

Sleep and wakefulness mPFC 

Social cognition ACC, AI, AMY, CG, DLPFC, IFG, 

mPFC, OFC, PCx, PFC, vmPFC 

Somatosensory processing PCx 

Somatotopy MC 

Spatial awareness and navigation PCx 

Speech production FC, IFG 

Taste and smell processing OFC 

Visual memory, perception, processing, imagery, 

integration of visual information, and visual search 

LG, OL, PCx, TH, TL  

 
Notes to Table 2: 

ACC =  Anterior Cingulate Cortex; AI = Anterior Insula; AMY = Amygdala; BA = Broca's Area; BG = Basal Ganglia; 

CBM = Cerebellum; CG = Cingulate Gyrus; DLPFC = Dorsolateral Prefrontal Cortex; DS = Dorsal Striatum; FL = 

Frontal Lobe; GP = Globus Pallidus; HPC = Hippocampus; IFG = Interior Frontal Gyrus; LG = Lingual Gyrus; M1 = 

Primary Motor Cortex; MC = Motor Cortex; MES = Mesencephalon; mPFC = Medial Prefrontal Cortex; NAcc = 

Nucleus Accumbens; OC = Olfactory Cortex; OFC = Orbitofrontal Cortex; OL = Occipital Lobe; PAP = Post-arcuate 

Premotor Cortex; PCx = Parietal Cortex; PFC = Prefrontal Cortex; PL = Parietal Lobe; PPN = Pedunculopontine 

Nucleus; SN/VTA = Substantia Nigra/Ventral Tegmental Area; STN = Subthalamic Nucleus; TH = Thalamus; TL = 

Temporal Lobe; vmPFC = Ventromedial Prefrontal Cortex; VS = Ventral Striatum; VTA = Ventral Tegmental Area; 

WA = Wernicke's Area 

Some brain areas may have more than one function listed, and some functions may be influenced by multiple brain 

areas working together. 

 

3.2 Neurotransmitters and Hormones Involved in Neurofinance 

SciSpace was also asked to identify the neurotransmitters and hormones that have been 

used in the neurofinance literature utilized in the present paper. Both neurotransmitters and 

hormones are chemical messengers in the body that play important roles in regulating various 

physiological functions. Neurotransmitters are chemical substances that transmit signals between 

neurons, allowing for communication within the nervous system. They are involved in a wide 

range of functions, including mood regulation, memory formation, muscle control, pain 

perception, and cognition. Different neurotransmitters have specific effects on neuronal activity 

and can either excite or inhibit the firing of neurons. Examples of neurotransmitters include 

dopamine, serotonin, norepinephrine, acetylcholine, and gamma-aminobutyric acid (GABA). 
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Hormones are chemical messengers produced by endocrine glands and released into the 

bloodstream. They travel to target cells or organs where they exert their effects. They regulate 

various bodily processes such as growth and development, metabolism, reproduction, sleep-wake 

cycles, stress response, and homeostasis and work by binding to specific receptors on target cells 

or altering gene expression to initiate physiological responses. Examples of hormones include 

insulin (regulating blood sugar levels), estrogen and testosterone (influencing sexual 

development), cortisol (regulating stress response), and vasopressin (regulating blood pressure). 

Table 3 lists the neurotransmitters and hormones that have been investigated in neurofinance 

research as of the time of this writing, as identified by SciSpace: dopamine, norepinephrine, 

serotonin, cortisol, testosterone, and vasopressin. The functions are indicated in the right column.  

As shown in the table, dopamine is a very versatile neurotransmitter. It plays a key role in 

the brain’s reward system, contributing to feelings of pleasure, satisfaction, and motivation. It is 

also involved in reinforcing behaviors associated with pleasurable experiences. Dopamine also 

helps regulate movement and coordination, and inadequate dopamine production is associated with 

movement disorders such as Parkinson's disease. It is involved in various cognitive functions, 

including memory, attention, problem-solving abilities, and decision-making processes and 

influences mood states and emotional responses. Imbalances in dopamine levels are linked to 

certain mental health conditions such as depression, schizophrenia, and addiction. Dopamine can 

also act as a hormone that inhibits the release of certain hormones from the pituitary gland. 

Norepinephrine is also a versatile neurotransmitter. Overall, it plays a crucial role in the 

body's stress response, mood regulation, attentional processes, autonomic functions, and pain 

modulation. It is involved in the body's stress response by increasing heart rate and blood pressure, 

mobilizing energy reserves, and promoting alertness and arousal. It plays a role in modulating 
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mood states and emotional responses. Norepinephrine imbalances are associated with certain 

mood disorders such as depression and anxiety.It also is involved in regulating attention, vigilance, 

and alertness and helps to enhance cognitive processes related to focus, concentration, and mental 

clarity. It influences various autonomic functions such as sleep-wake cycles, digestion, breathing 

rate, and blood flow regulation. Lastly, norepinephrine can affect pain perception by influencing 

the transmission of pain signals within the nervous system. 

Serotonin is the next neurotransmitter that has been investigated in the neurofinance 

literature. It serves as an essential regulator of mood states, sleep patterns, appetite control, 

cognitive functions, and social behavior within the body. It plays a key role in regulating mood 

and emotional states and is often referred to as the "feel-good" neurotransmitter and is associated 

with feelings of well-being, happiness, and relaxation. In addition, Serotonin helps regulate sleep-

wake cycles and promotes restful sleep and is involved in the production of melatonin, a hormone 

that influences the sleep-wake cycle. It contributes to the regulation of appetite, food intake, and 

digestion and helps to modulate feelings of hunger and satiety. Serotonin also plays a role in 

various cognitive processes such as memory formation, learning, and decision-making and has 

been implicated in regulating social behaviors including aggression, anxiety, mood stability, social 

dominance, and affiliative behaviors. 

Table 3. Neurotransmitters and Hormones Investigated in Neurofinance Research 

 

Neurotransmitter(N)/Hormone(H) Function 

Dopamine (N) Reward and pleasure 

Motor control 

Learning and cognition 

Mood regulation 

Endocrine regulation 

Norepinephrine (N) Stress response 

Mood regulation 

Attention and focus 

Regulation of autonomic functions 
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Modulation of pain perception 

Serotonin (N) Mood regulation 

Sleep regulation 

Appetite and digestion 

Cognitive function 

Regulating social behavior 

  

Cortisol (H) Stress response 

Metabolism regulation 

Immune system modulation 

Circadian rhythm regulation 

Blood pressure regulation 

Testosterone (H) Development of male reproductive tissues 

Sperm production 

Masculinization 

Libido and sexual function 

Bone density and muscle mass maintenance 

Cognitive function 

Vasopressin (H) Water reabsorption 

Osmoregulation 

Blood pressure regulation 

Social behavior and bonding 

 

Three hormones have also been identified by SciSpace as having a place in the 

neurofinance literature: cortisol, testosterone, and vasopressin. Cortisol is often referred to as the 

"stress hormone" and serves primarily a stress response role by regulating the physiological 

reactions to stressors and mobilizing energy reserves and increasing alertness. However, it also 

has a metabolic function and influences how the body metabolizes carbohydrates, proteins, and 

fats. It can also increase blood sugar levels to provide a readily available source of energy during 

stressful situations. Moreover, cortisol has anti-inflammatory properties and helps regulate 

immune responses, and it plays a role in controlling inflammation as part of the body's defense 

mechanisms. In addition to these functions, it is also involved in regulating the sleep-wake cycle 

and can influence blood pressure levels by affecting blood vessel tone.  

 Testosterone is well-known to almost everyone, but its versatile functions related to male 

physiology may not be. Testosterone is crucial for the development of male reproductive organs 
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during fetal development and puberty and plays a key role in the production of sperm within the 

testes. Testosterone also contributes to the development of secondary sexual characteristics in 

males, such as facial and body hair growth, deepening of the voice, and muscle mass development. 

It influences sex drive (libido) as well as erectile function and overall sexual performance and 

helps maintain bone density and promotes muscle strength and mass. It may also play a role in 

cognitive functions such as spatial abilities, memory, and verbal processing. Overall, testosterone 

plays a crucial role in male reproductive health, sexual function, secondary sexual characteristic 

development, bone density maintenance, muscle mass regulation, and potentially cognitive 

functions. It also has some physiological effects on females related to libido regulation and bone 

health. 

 Lastly, vasopressin, a less well-known hormone, has also been used in neurofinance 

research. It is also known as antidiuretic hormone (ADH).  Vasopressin acts on the kidneys to 

increase water reabsorption, reducing the amount of water excreted in urine, which helps to 

concentrate urine and conserve water in the body. It also plays a key role in maintaining proper 

fluid balance by regulating osmolarity (concentration of solutes) in the body and helps to prevent 

excessive dilution or concentration of bodily fluids. Moreover, Vasopressin constricts blood 

vessels, leading to increased vascular resistance and subsequent elevation of blood pressure, which 

helps to maintain adequate blood flow throughout the body. In addition to its physiological 

functions, vasopressin is involved in regulating social behaviors and bonding, particularly in 

mammals. It has been implicated in various aspects of social interactions, including pair bonding, 

aggression, territoriality, and parenting behaviors. Overall, vasopressin plays a crucial role in 

maintaining proper fluid balance, regulating blood pressure, and influencing social behavior within 

the body. 
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 This section has discussed the different brain regions, neurotransmitters, and hormones that 

have been investigated in the neurofinance literature to date. A variety of neuroimaging techniques 

have been employed in neurofinance research to investigate and measure bodily responses. These 

are discussed in the next section.  

4. Neuroimaging Techniques in Neurofinance Research 

Neuroimaging techniques utilized in neurofinance research can be classified as either 

functional neuroimaging techniques, structural neuroimaging techniques, or electrophysiological 

techniques. Table 4 categorizes these techniques based on their primary purpose and function. 

Again, the table is not meant to be a complete list of all techniques available, simply those that 

have been identified in the neurofinance literature reviewed in the present article.   

Generally speaking, structural techniques, including MRI and CT scans, provide detailed 

images of the brain's anatomy. They focus on capturing the physical structure of the brain to 

identify abnormalities or pathologies. In contrast, functional techniques such as fMRI and PET 

scans measure brain activity during specific tasks or in response to stimuli. These methods help 

researchers understand which areas of the brain are involved in various cognitive processes or 

behaviors. Electrophysiological techniques like EEG and MEG directly measure electrical signals 

in the nervous system, offering real-time data on neural responses. 

While structural techniques provide information about anatomical features of the brain, 

functional techniques reveal patterns of neural activity associated with different tasks or 

conditions. On the other hand, electrophysiological techniques offer insights into temporal 

dynamics of neural activity at high temporal resolution but with less spatial detail compared to 

imaging methods. Each set of methods contributes unique perspectives that together enable a 
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comprehensive understanding of how the brain works at different levels—from its physical 

structure to its dynamic functional activities and electrophysical properties. 

The combination of these approaches allows researchers to gain a holistic view of brain 

structure and function, understanding how anatomical features translate into dynamic neural 

processes underlying cognition, behavior, and various mental functions. Moreover, each set of 

techniques has its strengths and limitations. Structural techniques excel at providing detailed 

information about the brain's physical characteristics but offer limited insights into real-time neural 

activity. Functional techniques are adept at capturing dynamic changes in brain activity during 

specific cognitive tasks but may lack spatial resolution compared to structural methods. 

Electrophysiological techniques offer high temporal resolution and are well-suited for studying 

real-time neural dynamics but may not provide detailed spatial localization compared to imaging 

techniques. 

By integrating findings from structural, functional, and electrophysiological studies, 

researchers can develop a more comprehensive understanding of how the brain's architecture 

relates to its functional properties, ultimately leading to advancements in diagnosing neurological 

disorders, treatments for brain-related conditions, and insights into the mechanisms underlying 

cognition and behavior, which is essential to the field of neurofinance. 

Table 4. Neuroimaging Techniques in Neurofinance Research 

 

Technique Purpose and Functions 

Functional Techniques:  

Functional Magnetic 

Resonance Imaging 

(fMRI) 

To measure brain activity by detecting changes in blood flow; 

provide insight into which areas of the brain are involved in 

specific cognitive tasks or stimuli; to study various aspects of 

brain function, including language processing, memory, emotion 

regulation, motor control, and sensory perception. 

Positron Emission 

Tomography (PET) 

To observe metabolic processes in the body. To diagnose certain 

conditions more accurately than some other imaging methods 

alone due to its ability to display metabolic changes at very early 
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stages before structural changes have occurred; to measure vital 

functions, such as blood flow, oxygen use, and sugar (glucose) 

metabolism, which helps doctors and researchers understand the 

health and function of tissues and organs. 

Near-Infrared 

Spectroscopy (NIRS) 

To assess the concentration and oxygenation of hemoglobin in 

tissues, such as the brain and muscle tissue. To study local tissue 

oxygenation and circulation dynamics without invasive 

procedures or exposure to ionizing radiation; to monitor brain 

activity; to assess muscle oxygenation; to monitor cerebral 

oxygenation in neonatal care; to conduct functional studies of the 

brain (less invasive than fMRI); to communicate with computers 

using thought-related changes detected in cerebral blood flow 

patterns. 

Structural Techniques:  

Computed Tomography 

Scan (CT Scan) 

To create detailed cross-sectional images of the body's internal 

structures, including bones, organs, blood vessels, and tissues.; to 

help diagnose tumors, infections, fractures, etc.; to detect 

canerous growths in various parts of the body; to guide biopsies, 

needle aspirations, etc.; to study blood vessels for aneurysms or 

blockages; to assess trauma. 

Electrophysiological 

Techniques: 

  

Electroencephalogram 

(EEG) 

To record and analyze the electrical activity of the brain; to 

diagnose epilepsy by detecting abnormal brain wave patterns; to 

evaluate various neurological conditions (e.g., degenerative 

disorders); to monitor consciousness levels during surgeries; to 

study brain functions related to perception, attention, memory, 

language processing, sleep patterns, and other cognitive 

processes; to help diagnose sleep disorders; to develop interfaces 

that allow users to control devices or communicate directly with 

computers. 

Magnetoencephalography 

(MEG) 

To measure the magnetic fields produced by the electrical activity 

of the brain and provide insights into neuronal processes; to create 

maps of brain activity; to identify the source and propagation 

patterns of abnormal brain activity; to localize tumor-related 

abnormal neural activity; to study brain dynamics related to 

perception, attention, memory, language processing, and motor 

control; to create interfaces that allow direct communication 

between the human brain and external devices. 

Transcranial Magnetic 

Stimulation (TMS) 

To non-invasively stimulate specific areas of the brain using 

magnetic fields. To understand and modulate neural activity; to 

treat depression; to study how different brain regions contribute 

to specific cognitive functions; to map cortical motor and sensory 

areas in the brain; to measure cortical excitability; to examine 

neuroplasticity. 
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Eye Tracking To measure and record the eye movements and gaze behavior of 

individuals as they look at visual stimuli; to help researchers, 

designers, marketers, psychologists, clinicians,, among others 

make informed decisions about their work based on precise data 

regarding visual attention; to understand how users visually 

engage with interfaces, websites, etc.; to study consumer 

behavior; to provide insight into attention, perception, memory, 

decision-making, and language processing; to evaluate the 

effectiveness of product designs; to diagnose certain disorders 

such as autism or brain injuries affecting ocular movements; to 

understand how students read or process information. 

Electromyographic 

(EMG) Sensors  

To measure and record the electrical activity produced by 

muscles. To provide valuable information about the electrical 

signaling within muscles that can aid in diagnosis; to diagnose 

neuromuscular disorders; to monitor muscle activity; to assess 

muscle function and develop exercise regimens; to aid in 

developing prosthetics. 

Heart rate and skin 

conductance response 

measures (GSR, ECG, 

and SCR) 

To provide insights into the body's responses to stimuli or 

emotional states. Used in various fields for studying emotions, 

stress, arousal, and overall physiological functioning. 

Galvanic Skin Response (GSR): used in various fields such as 

psychology, neuroscience, and market research to assess 

emotional arousal, stress levels, and attention; helpful for 

evaluating responses to advertising, assessing anxiety levels 

during therapy sessions or public speaking engagements, and 

studying emotional reactivity. 

Electrocardiography (ECG): to monitor heart function by 

detecting irregular heartbeats, diagnosing heart conditions like 

arrhythmias or myocardial infarctions (heart attacks), and 

evaluating overall cardiac health. 

Skin Conductance Response (SCR): to detect changes in skin 

conductance related to sympathetic nervous system activity and 

emotional arousal. It often overlaps with GSR measurements but 

with a narrower focus on rapid changes in skin conductance 

resulting from sudden stimuli or emotional responses. 

 

 

5. Limitations to and Advantages of Neurofinance Research 

There are several limitations to conducting the type of research discussed in this article. 

One problem in this area is that an increasing development of neurofinance would require 

university finance departments to invest in some of the required neuroimaging tools to carry out 

research studies. This may prove to be difficult, as universities already have these tools available, 
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albeit in different departments. An elegant solution would therefore probably require co-authorship 

not only across disciplines, but across colleges.  

An even more obvious obstacle standing in the way of advanced neurofinance research is 

the lack of qualifications of finance faculty. Virtually no finance faculty are trained 

neuroscientifically, at least not with doctoral degrees. Consequently, it would be difficult for 

finance faculty to conduct this type of research without co-authoring with people in other 

disciplines. Many of the studies listed here, even the ones that review tools and techniques 

employed, are not basic enough, and significant resources would have to be expanded to train 

finance faculty in this area, which, frankly, may not even be desirable for most finance faculty. 

There is a reason finance faculty obtained terminal degrees in this area rather than the social 

sciences. Finance involves complex decision-making processes, risk analysis, and numerical 

reasoning, which are often associated with the prefrontal cortex and areas involved in executive 

functions, such as planning and problem-solving. Conversely, neuroscience is more closely 

associated with the understanding of brain structure, function, and the intricate workings of neural 

networks, which often engages areas related to perception, memory processing, language 

comprehension, and sensory-motor coordination. 

 It should be noted, however, that a significant area of the academic finance profession that 

has fully embraced at least psychological research is financial planning. This is in large part 

because increasing technology and robo advisors are increasingly shifting the focus of the financial 

planner from financial analysis, which is increasingly automated, to understanding clients’ 

personalities, emotional foci, and biases, which may interfere with achieving their goals. To date, 

however, this research remains concentrated in the psychology involved in financial decision 

making. Indeed, the CFP® Board of Standards recently published The Psychology of Financial 
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Planning (CFPBOS, 2022), a first in-depth textbook that can be used by any university financial 

planning program. In addition, the CFP® Board added the psychology of financial planning to its 

list of exam topics (Powell, 2021). It would therefore not be surprising if this niche of the finance 

industry were the first to embrace neurofinance, at least as part of academic research.  

The advantages of investigating the underlying neuroscientific processes involved in 

financial decision making are largely obvious. First, incorporating a physiological aspect, in 

additional to the psychological aspect, of decision making allows for a more complete picture of 

underlying processes. Secondly, by understanding the physiological reasons for said decision 

making, prediction, not only of individual but also of market behavior, becomes more reasonable. 

Lastly, and this is a purely academic advantage, introducing a biological element into the finance 

literature will open the door to increasing potential outlets. Consequently, while the finance 

literature can be inspired by biology literature, perhaps the biology literature can also be inspired 

by the finance literature. Publishing synergies can certainly be created as a result.  

In addition to the advantages of neurofinance, there are also potential opportunities. It is 

easy to perhaps dismiss neurofinance because it requires too many resources or is impractical to 

investigate because it may require co-authorship with other colleges. However, silos have been 

breaking down in academia for a long time now, and these “barriers” are actually opportunities to 

enrich each others’ fields. The potential exists, for example, for educational workshops with 

researchers from each area that would result in a much richer literature not only in finance, but 

also in biology.   

6. Some Specific Experiments in Neurofinance 

Before proceeding with some possible research ideas in neurofinance, it should be noted 

that, while neurofinance is attracting a lot of attention due to its potential technology and ability to 
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answer physiological questions in behavioral finance, some view it as one of many tools in the 

larger picture of behavioral finance, noting that choices other than neuroimaging techniques are 

available to assess decision-making, such as surveys, direct observation, and experiments 

(Statman, 2018). This is undoubtedly true. Nonetheless, neurofinance allows us to open the 

window to the physical relationship between behavior and the brain; it is the only tool that allows 

us to do so. All other tools are focused on psychology, not physiology.  

As stated in the limitations above, most finance professors do not have access to the 

neuroimaging tools required to conduct neurofinance research, short of co-authoring with someone 

from the social sciences or gaining access to the equipment some other way, perhaps through 

hospital grants. Moreover, most finance professors are not trained in biology. While these 

professors may be interested in neurofinance, it may be difficult for them to even identify a starting 

point. For this reason, this section will propose three different ways to conduct neurofinance 

research, one with neuroimaging equipment, one with non-invasive equipment to measure 

physiological responses,  and one without any equipment, for two behavioral finance areas that 

have received heavy attention but have not been thoroughly investigated in neurofinance as of yet: 

herding behavior and confirmation bias.   

6.1 Herding Behavior 

For each scenario described below (all equipment, some equipment, no equipment) a 

potential experiment will be set up to investigate herding behavior. These descriptions illustrate 

the richness of data that can be provided by neurofinance and the use of neuroimaging techniques. 

The “no equipment” scenario is an experiment that can be conducted within the realm of behavioral 

finance and relies partly on the observation of physical cues rather than an analysis of them.  

6.1.1 Experiment with Neuroimaging Techniques (fMRI and NIRS) 
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Experiment Title: Investigating Neural Correlates of Herding Behavior in Financial Decision-

Making 

Objective: The objective of this experiment is to investigate the neural correlates underlying 

herding behavior in financial decision-making and to identify brain areas, neurotransmitters, 

and/or hormones associated with this phenomenon. 

Experimental Setup: 

Participants: 

- The study will involve a sample of experienced traders or investors who actively engage in 

financial markets. 

Task: 

- Participants will be presented with a series of financial investment decisions. 

- Each decision will consist of choosing between two investment options based on provided 

information about market conditions, asset valuations, and potential risks. 

- In some trials, participants will receive information about other traders' decisions (simulated or 

real) to manipulate the presence or absence of herding cues. 

Neuroimaging Techniques: 

- Functional Magnetic Resonance Imaging (fMRI) will be used to capture whole-brain activity 

during the task. 

- Near-Infrared Spectroscopy (NIRS) may also be utilized as a more portable method that allows 

for more ecological experimental setups resembling real trading environments. 

Brain Area Functions: 

- The study aims to identify brain regions associated with decision-making under conditions where 

herding behavior occurs. 
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- The prefrontal cortex, particularly the dorsolateral prefrontal cortex (DLPFC) and ventromedial 

prefrontal cortex (vmPFC), will be of particular interest due to their roles in risk assessment, social 

influence, and decision-making processes. 

- The anterior cingulate cortex (ACC) will also be a focus, as it plays a crucial role in conflict 

monitoring and responses to social cues. 

Neurotransmitters and Hormones: 

- Blood samples will be collected before and after the task to assess neurotransmitter levels related 

to stress response and reward processing, such as dopamine, cortisol, and oxytocin. Changes in the 

levels of these neurotransmitters may provide insights into emotional responses during herding 

behavior. 

Data Analysis: 

- fMRI data analysis will involve identifying neural activity patterns associated with decisions 

made under herding cues compared to decisions made independently. 

- Correlations between neural activity patterns observed during herding behavior and changes in 

neurotransmitter levels will be analyzed using statistical models. 

Hypotheses: 

- We hypothesize that when participants are exposed to information indicating that other traders 

are making similar decisions, there will be increased activation in the DLPFC, reflecting 

heightened cognitive appraisal of risk and social influence. Additionally, we expect to observe 

increased activity in the ventromedial prefrontal cortex, associated with valuation processes and 

reward anticipation, during herding behavior. Furthermore, we hypothesize that the ACC will 

show altered activity patterns in response to conflicting information when herding behavior is 

prevalent. 
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Implications: 

- Understanding neural mechanisms underlying herding behavior can provide insights into market 

dynamics and decision-making processes. 

- Findings may contribute to developing interventions aimed at mitigating negative consequences 

associated with herd mentality in financial markets. 

Conclusion: 

Investigating neural correlates of herding behavior using neuroimaging techniques offers a novel 

approach to understanding how social influence impacts financial decision-making at a neural 

level and could yield valuable insights into behavioral economics and market dynamics. 

6.1.2 Experiment Without Neuroimaging Techniques 

Experiment Title: Investigating Neural Correlates of Herding Behavior in Financial Decision-

Making Without Neuroimaging 

Objective: 

The objective of this experiment is to investigate the neural correlates underlying herding behavior 

in financial decision-making and to identify brain areas, neurotransmitters, and/or hormones 

associated with this phenomenon without the use of neuroimaging equipment. 

Experimental Setup: 

Participants: 

- The study will involve a sample of experienced traders or investors who actively engage in 

financial markets. 

Task: 

- Participants will be presented with a series of financial investment decisions. 

- Each decision will consist of choosing between two investment options based on provided 
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information about market conditions, asset valuations, and potential risks. 

- In some trials, participants will receive information about other traders' decisions (simulated or 

real) to manipulate the presence or absence of herding cues. 

Physiological Measures: 

- Instead of neuroimaging, physiological measures such as heart rate variability (HRV), skin 

conductance level (SCL) via GSR sensors, and saliva samples for cortisol and oxytocin levels will 

be collected before and after the task. 

Behavioral Observations: 

- Observations related to behavioral responses during the task, such as response times, choices 

made under herding cues, and emotional expressions will be recorded. These observations will 

provide behavioral indicators of the participants' responses to herding information. 

Task Analysis: 

- The choices made by participants under conditions with and without herding cues will be 

compared to identify instances of herding behavior. 

- Behavioral patterns, including the tendency to follow others' decisions, delayed decision-making 

in response to conflicting information, and consistent agreement with herd actions, will be 

quantified. 

Data Analysis: 

- Physiological data such as HRV, SCL measures, and hormone levels from saliva samples will be 

analyzed for changes associated with exposure to herding cues during the task. 

- Correlations between behavioral patterns indicative of herding behavior and physiological 

responses (e.g., increased skin conductance or cortisol levels) will be examined. 
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Hypotheses: 

- We hypothesize that exposure to herding cues would result in heightened skin conductance levels 

indicative of emotional arousal. 

- Increased heart rate and cortisol levels are expected in response to herding cues, reflecting stress 

responses associated with social influence and decision-making under uncertainty. 

- Behavioral patterns indicating delayed decision-making or a preference for following the herd 

will be correlated with physiological measures, providing insights into the relationship between 

social influence and physiological arousal. 

Implications: 

- Understanding the physiological responses associated with herding behavior can provide 

valuable insights into the emotional processes underlying financial decision-making. 

- Findings from this study may contribute to developing interventions aimed at mitigating negative 

consequences associated with herd mentality in financial markets. 

Conclusion: 

Even without neuroimaging equipment, investigating neural correlates of herding behavior 

through behavioral and physiological measures offers a valuable approach to understanding the 

impact of social influence on financial decisions. By focusing on measurable physiological 

responses and behavioral indicators, this study aims to provide insights into how traders respond 

to herding cues, contributing to our understanding of behavioral economics in financial markets. 

6.1.3 Experiment with No Equipment 

Experiment Title: Investigating Herding Behavior in Financial Decision-Making through 

Behavioral Observation 
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Objective: 

The objective of this experiment is to investigate herding behavior in financial decision-making 

using behavioral observations and qualitative analysis due to the lack of access to biological 

equipment. 

Experimental Setup: 

Participants: 

- The study will involve a sample of experienced traders or investors who actively engage in 

financial markets. 

Task: 

- Participants will be presented with a series of hypothetical investment scenarios, each involving 

decisions between two investment options. 

- In some trials, participants will receive simulated information about other traders' decisions to 

manipulate the presence or absence of herding cues. 

Behavioral Observations: 

- Trained observers will record participant behaviors during the decision-making process, 

including body language, verbal statements, and responses to information about other traders' 

decisions. 

Task Analysis: 

- Observers will categorize participants' behavioral responses as indicative of independent 

decision-making or herding behavior based on their reactions to simulated herding cues. 

Data Analysis: 
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- Qualitative analysis techniques such as thematic analysis and content analysis will be used to 

identify recurring themes and patterns related to herding behavior and social influence from 

recorded behavioral observations. 

Hypotheses: 

- We hypothesize that participants exposed to simulated herding cues will exhibit behavioral 

patterns indicative of herding behavior, such as a preference for following others' decisions and 

hesitancy when faced with conflicting information. 

Implications: 

- Understanding behavioral responses associated with herding behavior can provide insights into 

how social influence impacts financial decision-making, even without biological measurements. 

- Findings from this study may contribute to developing interventions aimed at mitigating negative 

consequences associated with herd mentality in financial markets. 

Conclusion: 

Even without access to biological equipment, investigating herding behavior through qualitative 

analysis of behavioral observations provides a valuable approach to understanding how traders 

respond to social influence in financial decision-making. By focusing on observable behaviors and 

verbal cues, this study aims to provide insights into how traders might engage in herd mentality, 

contributing to our understanding of behavioral economics in financial markets. 

6.2 Confirmation Bias 

As for herding behavior, neuroimaging equipment can be used to investigate confirmation 

bias. The example below uses PET for such a hypothetical experiment, followed by a scenario that 

uses equipment to analyze skin conductance responses and neurotransmitter levels. Lastly, an 

experiment for researchers with no access to equipment it suggested. Again, the first scenario (full 
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equipment) illustrates the richeness of data that can be added by a neuroscience approach relative 

to the purely observational approach of behavior (no equipment).  

6.2.1 Experiment With Neuroimaging Techniques (PET) 

Title: "Neural Correlates of Confirmation Bias in Financial Decision-Making" 

Objective: To explore the neural mechanisms associated with confirmation bias in financial 

decision-making using PET imaging. 

Experimental Design: 

Participant Recruitment: Recruit a sample of participants with varying degrees of financial literacy 

and experience in financial decision-making. Ensure that participants have diverse financial 

backgrounds to capture a wide range of perspectives. 

Confirmation Bias Induction: 

Pre-Screening: Before the experiment, assess participants' existing financial beliefs and 

preferences through questionnaires and interviews. 

Confirmation Bias Group: Select a subset of participants who exhibit confirmation bias based on 

their pre-screening responses. These participants will be predisposed to hold certain financial 

beliefs. 

Control Group: Select a control group of participants who do not exhibit strong confirmation bias 

in their pre-screening responses. 

Experimental Tasks: 

Information Presentation: Create a set of hypothetical financial scenarios that can be framed to 

either confirm or challenge participants' existing beliefs. The confirmation bias group will be 

presented with scenarios confirming their biases, while the control group will receive neutral 

scenarios. 
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Decision-Making: Participants will be asked to make hypothetical investment decisions based on 

the presented scenarios. Ensure that the decisions have real consequences (e.g., potential gains or 

losses). 

PET Imaging: While participants make decisions, use PET imaging to measure cerebral blood 

flow and glucose metabolism in key brain regions associated with confirmation bias, such as the 

prefrontal cortex and the ventral striatum. 

Data Collection: 

Behavioral Data: Collect data on the investment decisions made by participants, including the 

reasoning behind their choices, confidence levels, and perceived risk. 

Neuroimaging Data: Record PET scan data during the decision-making process. Specifically, 

measure changes in brain activity and metabolic activity in response to confirming information. 

Data Analysis: 

Analyze the behavioral data to determine whether the confirmation bias group exhibits a stronger 

tendency to make investment decisions that align with their preexisting beliefs compared to the 

control group. 

Examine the PET scan data to identify differences in brain activity patterns between the two 

groups, particularly in regions associated with confirmation bias. Look for correlations between 

confirmation bias strength and neural activity. 

Results Interpretation: Interpret the findings to understand how the brain processes confirming 

information and how this neural processing influences financial decision outcomes. 

Discussion and Conclusion: Discuss the implications of the results for understanding confirmation 

bias in financial markets and its potential impact on investment decision-making. Consider the 

potential applications of these findings in financial education and decision support. 
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6.2.2 Experiment Without Neuroimaging Techniques 

Title: "Physiological and Neurochemical Correlates of Confirmation Bias in Financial Decision-

Making" 

Objective: To explore the physiological and neurochemical correlates of confirmation bias in 

financial decision-making by examining neurotransmitter/hormone levels, heart rate, and skin 

conductance responses. 

Experimental Design: 

Participant Recruitment: Recruit a sample of participants with diverse financial backgrounds and 

experiences, ensuring variability in financial beliefs and biases. 

Confirmation Bias Induction: 

Pre-Screening: Assess participants' existing financial beliefs and preferences through 

questionnaires and interviews. 

Confirmation Bias Group: Select participants who exhibit confirmation bias based on their pre-

screening responses, predisposed to certain financial beliefs. 

Control Group: Select a control group of participants who do not exhibit strong confirmation bias 

in their pre-screening responses. 

Experimental Tasks: 

Information Presentation: Create a set of hypothetical financial scenarios that can be framed to 

either confirm or challenge participants' existing beliefs. The confirmation bias group will be 

presented with scenarios confirming their biases, while the control group will receive neutral 

scenarios. 
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Decision-Making: Participants will be asked to make hypothetical investment decisions based on 

the presented scenarios. Ensure that the decisions have real consequences (e.g., potential gains or 

losses). 

Physiological and Neurochemical Measures: 

Neurotransmitter/Hormone Data: Collect baseline and post-task samples of neurotransmitter or 

hormone levels, such as cortisol or dopamine, using blood or saliva samples. 

Heart Rate: Continuously measure participants' heart rate during the experiment using heart rate 

monitors. 

Skin Conductance Responses: Record skin conductance responses as a measure of arousal and 

emotional response during the decision-making tasks. 

Data Collection: 

Behavioral Data: Collect data on the investment decisions made by participants, including the 

reasoning behind their choices, confidence levels, and perceived risk. 

Physiological and Neurochemical Data: Analyze neurotransmitter or hormone levels, heart rate, 

and skin conductance responses in relation to confirmation bias and decision outcomes. 

Data Analysis: 

Analyze the behavioral data to determine whether the confirmation bias group exhibits a stronger 

tendency to make investment decisions that align with their preexisting beliefs compared to the 

control group. 

Examine the physiological and neurochemical data, as well as heart rate and skin conductance 

responses, to identify patterns or differences associated with confirmation bias. Look for 

correlations between physiological responses and the strength of confirmation bias. 
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Results Interpretation: Interpret the findings to understand how physiological responses and 

neurochemical changes relate to confirmation bias in financial decision-making. Explore how 

emotional and physiological reactions might influence decision outcomes. 

Discussion and Conclusion: Discuss the implications of the results for understanding the 

physiological and neurochemical aspects of confirmation bias in financial markets and decision-

making. Consider potential applications in financial education and decision support. 

6.2.3 Experiment With No Equipment 

Title: "Confirmation Bias in Financial Decision-Making: A Behavioral Study" 

Objective: To investigate confirmation bias in financial decision-making using purely behavioral 

measures. 

Experimental Design: 

Participant Recruitment: Recruit a diverse sample of participants with varying levels of financial 

literacy and experience in financial decision-making. 

Confirmation Bias Induction: 

Pre-Screening: Assess participants' existing financial beliefs and preferences through 

questionnaires and interviews. 

Confirmation Bias Group: Select participants who exhibit confirmation bias based on their pre-

screening responses, indicating strong predisposition to certain financial beliefs. 

Control Group: Select a control group of participants who do not exhibit strong confirmation bias 

in their pre-screening responses. 

Experimental Tasks: 

Information Presentation: Create a set of hypothetical financial scenarios that can be framed to 

either confirm or challenge participants' existing beliefs. The confirmation bias group will be 
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presented with scenarios confirming their biases, while the control group will receive neutral 

scenarios. 

Decision-Making: Participants will be asked to make hypothetical investment decisions based on 

the presented scenarios. Ensure that the decisions have real consequences (e.g., potential gains or 

losses). 

Behavioral Measures: 

Decision Data: Collect data on the investment decisions made by participants, including the 

reasoning behind their choices, confidence levels, and perceived risk. 

Reaction Times: Measure the time it takes for participants to make decisions as an indicator of 

cognitive processing speed. 

Data Collection: 

Behavioral Data: Analyze the investment decisions made by participants in both the confirmation 

bias group and the control group. Assess whether the confirmation bias group exhibits a stronger 

tendency to make decisions aligned with their preexisting beliefs. 

Reaction Time Data: Analyze reaction times to identify potential differences in decision-making 

speed between the two groups. Faster decisions might indicate a stronger bias. 

Data Analysis: 

Examine the behavioral data to determine if the confirmation bias group tends to make investment 

decisions that align with their preexisting beliefs to a greater extent than the control group. 

Analyze reaction time data to assess whether there are significant differences in the time taken to 

make decisions between the two groups. 
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Results Interpretation: Interpret the findings to understand how confirmation bias influences 

financial decision-making solely at the behavioral level. Consider whether faster or slower 

decision-making times are associated with the strength of confirmation bias. 

Discussion and Conclusion: Discuss the implications of the results for understanding confirmation 

bias in financial markets and its impact on investment decision-making. Explore the practical 

applications of these findings in financial education and decision support. 

7. Conclusion 

Neurofinance aims at revealing the neurological underpinnings that guide decision-making 

(Raggetti et al., 2021). The literature in neuroeconomics and neurofinance has increased drastically 

in the last two decades. The primary purpose of this article is to describe the brain areas, 

neurotransmitters, and neuroimaging techniques that have to date been used in the neurofinance 

literature. While the field is still relatively young, a surprisingly large number of neurofinance 

studies have utilized a plethora of neuroimaging techniques, including fMRI, PET, and MEG, and 

a large number of brain areas have been investigated. Previous neurofinance literature, while 

comprehensive in their reviews, have simply listed brain regions that have been previously 

investigated or that can be investigated in the future. Here, a summary of functions that these 

previously studied brain regions involved in neurofinance research is provided, allowing research 

to identify brain regions that are involved in certain functions, such as planning and decision-

making. While this information is available in neuroscience introductory textbooks, it has not been 

summarized for neurofinance previously.  

Some possible research avenues for future investigation are suggested, which is important 

given the absence of finance professors educated in biology and the lack of access to neuroimaging 

equipment for those that may be interested in working in this area. Experiments of herding 
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behavior and confirmation bias are suggested in three different scenarios: access to neuroimaging 

equipment, access to minimal equipment (e.g., heart rate and skin conductance equipment), and 

access to no equipment. These possible studies illustrate the richness that can be added to 

behavioral finance research by adding a physiological component.  

The field of neurofinance has the potential to drastically enhance our understanding of 

behavioral finance in multiple ways. First, neurofinance allows researchers to identify specific 

neural pathways and mechanisms associated with behavioral biases. Second, often behavioral 

finance relies on self-reported data, while the physiological data provided by neurofinance research 

is much more objective. Third, neurofinance can help us understand when during the decision-

making process biases come into play, which is crucial for designing desirable interventions. 

Fourth, neurofinance research can help us understand why some individuals are more susceptible 

to certain biases while others are not, which can form the basis for personalized financial strategies. 

Fifth, neurofinance has the potential to inspire collaboration between neuroscientists, 

psychologists, and economists, leading to a much richer interpretation of data. All these benefits 

of neuroscience should lead to an increased integration of neurofinance with behavioral finance, 

which can lead to more comprehensive models that better explain and predict financial decision-

making and to the design of financial products, decision-support tools, and educational programs.    
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