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Summary 

 

  The current thesis focuses on studying the financial decision-making process, using concepts 

from the behavioral finance, experimental economics and neurofinance fields. 

        In the first section, a review of the main studies and research methods in the fields of 

behavioral finance and neurofinance is performed. The first sub-section presents the expected 

utility theory and its main assumptions, while also including a brief description of the subjective 

expected utility theory. It also addresses the topic of rationality at an aggregate level and how it 

is verified over the long term through arbitrage. Although the presence of irrational investors on 

financial markets can lead to asset price deviations from their fundamental values, the majority 

of rational investors will determine prices to revert to their intrinsic values when some 

hypotheses of efficient markets are verified, such as frictionless markets or informational 

asymmetry. On the other hand, assuming that rational agents would have instant access to 

information and that there would be no information asymmetry, investments generates high risk 

and costs. Arbitrage assumes the absence of both risks and costs, which can be of 

implementation or fundamental nature. 

      The main cognitive judgement errors (biases) which arise from their beliefs and their 

preferences are: overconfidence, the representativeness biass and the anchoring effect. Over-

confidence is the phenomenon describing the behavior of investors who believe they have 

superior qualities than others in the trading process - the difference between average confidence 

and average accuracy in the decision-making process, where zero represents a perfect neutral 

calibration. The representativeness biass is a heuristic phenomenon (i.e. shortcut)  that can 

generate some cognitive judgment errors and occurs when people determine the probability that 

an object belongs to a class by assessing how the object reflects the characteristics of that class. 

Anchoring and maintaining opinions stems from people's lack of interest in seeking evidence that 

may conflict with previously formed views. Such behavior leads to a confirmation bias, by which 

people misinterpret evidence against their opinions as evidence in favour of their opinions. 

      An introduction to and a short description of prospect theory is made - it is a non-normative 

theory that captures the ex-post empirical evidence observed in human behavior and it does not 

make ex-ante assumptions about the rationality of people. In prospect theory, utility is defined 



separately in the field of gains and losses rather than the aggregate level of total value, this being 

in line with people's perceptions of assigning relative values to their choices, rather than in 

absolute terms. People's choices are inconsistent when they are faced with losses and earnings. 

      This first section also discussses some empirical aspects observed at a macroeconomic level, 

which suggest the presence of deviations from rationality on the capital market: risk premia, 

asymmetric volatility, the ability to forecast yields. At the same time, information on some 

benchmark indicators that measure economic sentiment are presented. 

       It also provides an introductory overview of neuroeconomics, including the experimental 

framework needed to carry out research studies using neroscience methods and the decision-

making process at a cerebral level, providing information on the main (functional) neuroimaging 

methods. At the same time, a review of the main studies in the field of neurofinance is offered. 

The main quantitative methods used in neuroeconomics are presented - these capture the 

dynamics of the neural computational processes: the drift-diffusion model and the neural random 

utility model. 

        The second part of the paper contains two sub-sections, both of which address studies in 

the field of behavioral finance. The first study performs an analysis of the investors' behavior on 

the Romanian stock market and the extent to which overconfidence influences individual returns 

of investors. It also provides insights into the influence of demographics on individual returns. 

Thus, the phenomenon of overconfidence is measured indirectly through the frequency and 

volume of trading, but also through the diversification level of the individual portfolios. The 

analysis is carried out using three different methodologies: an estimated multivariate regression 

using the ordinary least squares, a quantile regression and a logistic regression through which the 

probability of investors to obtain a return is estimated. The study concludes that investors who 

traded more frequently had higher chances to obtain higher returns. Women hold more 

diversified portfolios, trade less frequently and achieve higher returns, in line with results from 

other studies. Analyzing the overconfidence variables, it is noted that a higher level of trading 

frequency leads to an increase in the chances for the investor to make a profit, compared to those 

who have a smaller level of experience or trading volume. The independent number of shares 

held by investors also indicates that the chances of obtaining a positive return increase when 

investors show overconfident behavior. 



        The disposition effect is also studied. A multivariate regression is conducted to study the 

effects of demographic and overconfidence variables on the disposition effect. It can be observed 

that men and more diversified investors are more inclined to manifest such a behavior.   

        The second sub-section consists of a macroeconomic analysis capturing the influence of 

economic sentiment on inflation and capital market developments in four emerging economies in 

Eastern Europe in a context of asymmetric responses to the dynamics of the above mentioned 

variables to exogenous shocks in consumer confidence, with and without sign and period 

restrictions. In order to capture economic confidence, the ESI (Economic Sentiment Index) index 

was used, which is an survey-based indicator, which measures the expectations of consumers and 

agents about future economic activity. A structural VAR model is initially estimated to calculate 

a contagion index and bilateral contagion indices of European confidence indices. An 

unrestricted VAR model is also estimated using Bayesian techniques to observe the elasticity of 

macroeconomic variables on the European economic sentiment index. The analysis is 

supplemented by estimating a Threshold VAR model (T-VAR) to observe changes in confidence 

in different regimens. 

        The analysis shows that, following the international financial crisis, for most of the 

economies in the analyzed sample, the public deficit and industrial output have the highest 

contribution for the variance of the economic sentiment index, while the activity of the capital 

market was the mostly affected in the case of the Czech Republic. Also, by applying shocks in 

domestic sentiment, the study points out that the ESI index has a positive impact on real 

economic activity and the capital market, while industrial activity increased as a result of a high 

level of sentiment can lead to a fall in the public deficit. 

        At the same time, asymmetric effects of significant intensity are observed in both the 

responses of GDP and inflation, when a shock in the Eurozone sentiment index is either positive 

or negative. Thus, GDP increases more when the Eurozone sentiment is growing in the case of 

Poland, Hungary and the Czech Republic, while for Romania opposite results are observe. The 

inflation rate also responds differently and it can be seen that if it initially negatively responded 

to an increase in sentiment, prices grew more after 6-8 periods for Poland and Hungary. If, in the 

case of Romania, prices fall when the sentiment at an European level increases, the inflation rate 

in the Czech Republic becomes relatively unstable over time and denotes chaotic behavior. 



       The third part of the thesis focuses on studying the results of the first electronic based 

experiment which simulated a micro-financial market in Romania. The transactions took place in 

a dynamic and ambiguous context, while subjects also filled in questionnaires on demographic 

and behavioral information at the end of the experiment. The behavior of generated prices by 

participating subjects and how they were influenced by the information exogenously provided to 

subjects. At the same time, the validity of an asset valuation model is verified – the CAPM 

model – which has been chosen given the experimental context of the market. Convergence 

towards CAPM equilibrium is further analyzed from the perspective of the qualitative 

characteristics of market participants. Also, some stylized fats of the simulated market have been 

studied, such as volatility dynamics. 

      The originality of the study consists in the use of fundamental and macroeconomic variables 

as exogenous information for the participants in generating the price process, thus simulating an 

experimental financial market. 

      The experiment was implemented in a dynamic context using a continuous double-auction 

setting, for 30 periods, each having a duration of 270 seconds (4.5 minutes). The market consists 

of two securities, which subjects trade in an ambiguous environment, as they receive real data as 

information within the experiment. Based both on financial studies in the realm of corporate and 

macro-finance and on statistical analysis, we select several macro variables and fundamental 

indicators as exogenous information for our subjects. Before running the actual experiment, (i) a 

training session for the subjects and (ii) a training trading round were held. During the 

experiment, at the end of each period (which corresponds to a 3 month period from the real-

world), markets are paused for about 5-10 seconds and subjects are asked to write down the 

holdings from their portfolio. At the end of each period, subjects receive updated information on 

(i) the fundamentals and (ii) the macroeconomic variables. 

       The results show that CAPM valuation takes place in a dynamic trading environment when 

exogenous information on the fundamentals of the issuing companies change over time and in a 

context of economic growth. Using the difference between the market and the maximum Sharpe 

ratios, it is statistically shown that over the entire trading period and for each period, CAPM is 

valid. At the same time, the trading period corresponding to the financial crisis deviations from 

CAPM equilibirum, even if only temporarily. This is also observed in the volatile levels of β 

coefficients within those periods. Subjects are mainly influenced by indebtedness and 



profitability indicators, while the number of years of study in financial markets and the level of 

stress experienced by subjects have positively influenced final individual earnings. Women 

earned lower returns, while direct and indirect overconfidence negatively influenced individual 

earnings. At the same time, some stylized facts on volatility dynamics are found, which are also 

present using data from real markets, due to the simulated financial market, which suggests a 

learning effect of the subjects during the first periods.  

        It is concluded that in a dynamic context of trading under ambiguity, using fundamental 

indicators and macroeconomic variables as exogenous information for inexperienced subjects, 

when they have homogeneous knowledge and expectations, even if the information set changes 

from one period to another, CAPM is validated during tranquil periods of steady growth and 

temporary divergence occurs during periods of high uncertainty during the financial crisis. 

        The last part of the thesis employs methods from the field of neuroscience to analyze the 

financial decision-making process under risk. The experiment aimed at simulating a financial 

bubble in the context of risky trading by subjects in a controlled environment. The experiment is 

conducted using an Emotive-Epoch EEG helmet (electroencephalogram). Details are provided 

on the necessary steps in order to properly evaluate the resulted EEG data, while differences 

between the cerebral activity of the subjects are presented.  

       The experiment simulated a market where subjects traded a risky and a riskless asset. Two 

identical trading sessions were developed in order to capture a potential learning effect. Each 

session took place in a dynamic context using a continuous framework for 30 periods, each with 

a maximum duration of 30 seconds. A period is characterized by 4 sub-periods with information 

for subjects. The first sub-period provides information on subjects' current holdings. The second 

sub-period provides information for the current price of the action and the subjects are 

conditioned to buy, sell or hold one unit of the risky asset. The third sub-period re-iterates for the 

subject the previous decision, while the last shows information on earned dividends and interest. 

       Blocks of data corresponding to each sub-period are extracted and ordered chronologically 

one after the other in such a way that subsequent analyses and comparisons at an individual 

subject level as well as between subjects to be consistently performed. At the same time, the data 

are temporally restructured so that comparisons can be made according to the different stimuli 

provided to the subjects, the analysis being broken down into 4 subsections: growth (periods 1-

19), pre-crisis (periods 17-19 ), crisis (20-22), decrease (20-30). 



       The comparative analysis performed in the time-frequency domain revealed that the 

maximum cerebral activity and the largest duration at which the decisions were made vary 

according to gender, experience and the level of overconfidence of the participants. On average, 

aggregate cerebral activity occurred in the Beta frequency band (12-30 Hz), with isolated 

neuronal activation in the Gamma band (> 30 Hz). 

       Men registered higher cerebral activity in the crisis sub-period, while women manifested 

more intense neural activity in the pre-crisis sub-period. This is consistent with the second 

experimental session. On the other hand, there are no significant differences between brain 

activity in men and women in the growth period. 

       Subjects with an experience level in the financial field higher than one year experienced 

more intense brain activity in the pre-crisis and crisis sub-periods, with no significant differences 

between those experienced and inexperienced during the sub-period corresponding to the stock’s 

price increase. Non-overconfident subjects registered higher brain activity starting with the pre-

crisis sub-period, reaching a peak during the crisis sub-period, exceeding 20 Hz and reaching a 

maximum of more than 30 Hz, entering the Gamma frequency band.  

       At the same time, there is a positive relationship between the cerebral activity of subjects 

and the final gains they obtain, which can be considered as a first indicator towards the 

prediction of a financial bubble based on the brain activity in terms of frequency. Further studies 

are needed, however. As expected, this is only evident for the first experimental session. 

       Also, there is a positive relationship between individual gains and the brain activity (i) of 

men in the pre-crisis sub-period, (ii) experienced and inexperienced subjects, a stronger learning 

effect being seen in the second experiment in the case of experienced individuals and (iii) non 

overconfident subjects. 

       The present study can serve as a reference to identify the brain mechanisms which better 

isolate the financial decision-making process using EEG equipment. The major advantage of this 

type of equipment lies in its portability and better time resolution. Development of isolated 

experiments aimed at verifying specific hypotheses / situations or testing certain subjects' skills, 

such as: reaction speed, their predisposition to cognitive judgment errors or their ability to cope 

with stress, correlated with some external measurable indicators, without the need to use EEG, 

can lead to the disclosure of new information on human behavior, with positive implications for 

both academia and the private sector. 


