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A bstract

Purpose: Exploring the degree of susceptibility to behavioural biases (the disposition 
effect, overconfidence, mental accounting, and the sunk cost fallacy) among professional 
investors (n =  90) from Polish investment banks and brokerage houses and among naive 
individuals, i.e. psychology students (n =  90) from the Department of Psychology, Uni- 
versity of Finance and Management.
Design: This study was conducted on a convenience sample. 180 participants represented 
two 90-person groups, which differ in the level of expertise with a stock market investing 
filled out ąuestionnaire madę up of four situational exercises, which assessed susceptibility 
to behavioural biases.
Findings: Statistical analyses demonstrated that susceptibility to behavioural biases may 
not depend on the level of expertise in investing, i.e. a higher level of expertise with invest- 
ing does not prevent from irrational behavior on the stock market.
Research limitations: This study is limited by the relatively smali number of participants, 
a specific sample of psychology students as naive individuals, who due to their psychological
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knowledge may be familiar with some biases in this study and the exercises used to measure 
susceptibility to biases, which could seem somewhat artificial to professionals.
Practical implications: Expertise with investing does not necessarily help in making 
rational decisions.
Social implications: This study indicates the necessity of better educating investors to make 
them aware of psychological aspects of decision making.
Originality/value: This study has provided a new insight into the psychological aspects of 
decision making in the stock market.
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1. In troduction

Psychologists have conducted many studies which proved that humans have limited 
cognitive possibilities and are controlled by emotions while making choices in risky 
and uncertain situations1. Abundant evidence from psychological reserach, evidencing 
that a humans rationality is bounded, was a direct inspiration for financial behaviorists 
to criticize the h om o econom icus  assumption and the hypothesis about the markets 
efficiency2. In addition, several authors underlined that an investment decision-making 
process is driven greatly by so-called behavioural biases, resulting from judgmental 
biases, heuristics as well as emotions3. Behavioural biases disrupt the rationality of 
the process of making investment decisions and contribute to asset m ispricing4. 
Importantly, it was observed that professional experience in investing sometimes helps 
in making rational decisions, but eąually often professional investors are susceptible 
to many behavioural biases, sometimes even to a morę extent than naive individuals5.

1 D. Kahneman, Thinking Fast and Slow, Penguin Books Ltd., New York 2012.
2 H.M. Markowitz, Portfolio Selection, „Journal of Finance” 1952, no. 7, pp. 77-91; E.F. Fama, Efficient 

Capital Markets: A Review of Theory and Empirical Work, “Journal of Finance” 1970, no. 25, pp. 34-49; 
E.F. Fama, Eff icient Capital Markets II, “Journal of Finance” 1991, no. 46, pp. 1576-1612.

3 G.A. Akerlof, R.J. Schiller, How Humań Psychology Drives the Economy and Why It Matters for 
Global Capitalism, Princeton University Press, Ewing NJ 2009; W. de Bondt, R. Thaler, Further Evidence 
on Imestor Overreaction and Stock Market Seasonality, “Journal of Finance” 1987, no. 3, pp. 557-580; 
A. Szyszka, P. Zielonka, The Disposition Effect Demonstrated on IPO Trading Volume, “Journal of Behav- 
ioral Finance” 2007, no. 4, pp. 40-48.

4 J.D. Coval, T. Shumway, Do Behavioral Biases Affect PricesC “The Journal of Finance” 2005, no. 9, 
pp. 1-33.

5 M. Ftaigh, J. List, Do Professional Traders Exhibit Myopic Loss Aversion? An Experimental Analy- 
sis, “Journal of Finance” 2005, no. 51, pp. 38-63; M. Rzeszutek, M. Czerwonka, M. Walczak, Investor’s



Susceptibility to Behavioural Biases among Professional lnvestors versus Naive lndividuals 13

Szyszka6 developed the Generalized Behavioural Asset Pricing Model, which 
shows how asset prices can be shaped by various behavioural biases and how prices 
may deviate from fundamental values due to investors’ bounded rationality. The 
model mentioned biases that are linked to errors in understanding and transforming 
inform ation signals, problems with representativeness and probability judgment, 
and unstable preferences. In this paper, four examples of behavioural biases that 
are captured by this model were investigated: the disposition effect, overconfidence, 
mental accounting and sunk-cost fallacy. In particular, it was investigated how these 
four im portant behavioral phenom ena manifest among participants, depending 
on their level of expertise, i.e. among professional investors and naive individuals 
(psychology students).

The disposition effect is a behavioural bias which is linked to the tendency of 
investors to sell shares whose price has increased, while keeping assets that have 
dropped in value7. The disposition effect has been documented in all the available 
large databases o f individual investor trading activity and has been associetd with 
important pricing phenomena such as the post-earnings announcement driff and 
stock-level momentum8. The disposition effect is usually explained by the prospect 
theory, i.e. the asymmetric risk aversion according to which investors are risk averse 
when faced with gains and risk-seeking when faced with losses he/she may think of 
the stock as trading at a gain9.

Tbere are plenty of studies in psychological reserach which proved that a person s 
subjective confidence in his or her judgments is greater than the objective accuracy 
o f those judgm ents10. In particular, overconfidence has been defined in four distinct 
ways, such as the better than average effect, calibration effect, unrealistic optimism

Expertise and the Rationality ofDecision Making, “Acta Universitatis Lodziensis Folia Oeconomica 310” 
2015, pp. 133-140; M. Rzeszutek, A. Szyszka, M. Czerwonka, Imestors Expertise, Personality Traits and 
Susceptibility to Behavioral Biases in the Decision Making Process, “Contemporary Economics” 2015, 
no. 9, pp. 337-352; M. Rzeszutek, Personality Traits and Susceptibility to Behavioral Biases Among the 
Sample of Polish Stock Market Imestors, “International Journal of Management and Economics” 2015, 
no. 47, pp. 71-81.

6 A. Szyszka, Preferences and Belief Based Models, in: Behavioral Finance: Imestors, Corporations, 
and Markets, eds. H K. Baker, J. Nofsinger, John Wiley&Sons, Hoboken, NJ 2010, pp. 351-372.

7 H. Shefrin, M. Statman, The Disposition to Sell Winners too Early and Ride Losers too Long: Theory 
and Evidence, “Journal of Finance” 1985, no. 11, pp. 777-791.

8 N. Barberis, W. Xiong, WhatDrives the Disposition Eff ect? An Analysis of a Long-Standing Preference- 
Based, “Journal of Finance” 2009, no. 2, pp. 751-784.

9 B. Barber, T. Odean, Trading Is Hazardous to Your Wealth: The Common Stock Imestment Perfor
mance of Individual Imestors, “Journal of Finance” 2000, no. 55, pp. 773-806.

10 E. Langer, The Illusion of Control, “Journal of Personality and Social Psychology” 1975, no. 32, 
pp. 311-328; S. Lichtenstein, B. Fischoff, L. Philips, Calibration of Probabilities: The State of the Art to 1980, 
in: Judgment Under Uncertainty: Heuristics and Biases, eds. D. Kahneman, P. Slovic, A. Tversky, Cambridge 
University Press, Cambridge 1982, pp. 306-334; N.D. Weinstein, Unrealistic Optimism About Futurę
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and illusion of control. Overconfidence proved to be one of the most prevalent beh- 
vioural biases among stock market investors, responsible for excessive trading volume 
observed especially in speculative markets and underreaction to new information 
on the market11.

Mental accounting is a process o f mentally coding, categorizing, and evaluating 
cash flow, that is, recording particular expenditures and revenues in various mental 
accounts12. Stock market investors are susceptible to mental accounting when they 
treat profits attained as dividends (cash) differently than identical “paper” profits 
-  those resulting from an increased exchange ratę13. It has also been observed that 
investors often are unable to close losing positions and investing funds from those 
losing shares into new endeavors, because these shares are treated as a separate 
mental account14. Instead, many of them hope for changing trends to make up for 
those losses in the futurę, which leads to a progressive reduction of the worth of 
their investment portfolio.

The sunk-cost fallacy is a behavioural bias which describes the influence of costs 
incurred in the past on futurę investment decisions15. The neoclassical finance the- 
ory points out that only an analysis of current and futurę losses and profits should 
impact investment decisions16. Nevertheless, professional investors relatively often 
attach importance to past costs, which significantly influence both present and futurę 
decisions17. The sunk-cost fallacy on the stock market often prevails in keeping posi
tions that generate costs for too long, and sometimes even to purchasing morę shares 
after declines18. In this way, investors hope to reduce the average price of purchasing

Life Events, “Journal of Personality and Social Psychology” 1980, no. 39, pp. 806-820; N.D. Weinstein, 
Optimistic Biases About Personal Risks, “Science” 1989, no. 246, pp. 1232-1233.

11 H. Shefrin, Beyond Greed and Fear. Understanding Behavioral Finance and the Psychology oflmest- 
ing, Harvard Business School Press, Boston 2000.

12 R. Thaler, Mental Accounting Matters, “Journal of Behavioral Decision Making” 1999, no. 12, 
pp. 183-206.

13 A. Winnett, A. Lewis, Flousehold Accounts, Mental Accounts and Savings Behavior: Sonie Old 
Economics Rediscovered?, “Journal of Economic Psychology” 1994, no. 16, pp. 431-448.

14 T. Odean, Are Imestors Reluctant to Realize Their Losses, “Journal of Finance” 1998, no. 11, 
pp. 21-43.

15 H. Arkes, C. Bluiner, The Psychology of Sunk Cost, “Organisational Behavior and Humań Decision 
Processes” 1985, no. 35, pp. 124-140.

16 P.L. Bernstein, Capital Ideas Evolving, John Wiley&Sons, Inc., Hoboken NJ 2007.
17 W. de Bondt, A. Makhija, Throwing Good Money After Bad? Nuclear Power Plant Imestment Deci

sions and the Relevance of Sunk Costs, “Journal of Economic Behavior and Organization” 1988, no. 10, 
pp. 173-199.

18 D. Friedman, K. Pommerenke, R. Lukose, G. Milam, A. Bernardo, Searching for the Sunk Cost 
Fallacy, “Experimental Economics” 2007, vol. 10, no. 1, pp. 79-104.
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a share, in the hope that they will be able to record profits morę ąuickly after a smali 
econom ic upturn19.

The current study

The aim of this study was to explore the degree of susceptibility to behavioural 
biases (the disposition effect, overconfidence, mental accounting, and the sunk cost 
fallacy) among people o f complete different level o f expertise in market investing, 
that is, among professional investors from Polish investment banks and brokerage 
houses (see further: professionals), and naive individuals, i.e. psychology students 
from the Department of Psychology, University of Finance and Management (see 
further: students), who had no experience in stock market investing and no formal 
education in finance or economics. As there is still an insufficient number of studies 
in behavioral finance literaturę on the association between stock market expertise and 
the rationality o f a decision making process (or the existing results are ambiguous), 
this study was exploratory research in naturę. Tberefore, the following hypotheses 
were tested:
1. The degree of susceptibility to behavioral biases (the disposition effect, overcon- 

fidence, mental accounting, and the sunk cost fallacy) in decision making varies 
depending on the amount of expertise an individual has in stock market investing.

2. The M ethod

2.1. Participants and Procedures

This study was conducted on a convenience sample. 180 participants represented 
two 90-person groups, who differ in the level o f expertise with stock market invest- 
ing. The first group was 90 professional investors, working in BGŻ Brokerage House 
in Warsaw, BRE Investment Bank in Warsaw, IDM SA Brokerage House in Cracow. 
The second group comprised of 90 psychology students from the Department of 
Psychology of University of Finance and Management. As mentioned above, these 
students had no experience in stock market investing and no form al education

19 T. Connolly, M. Zeelenberg, Regret in Decision Making, “Current Directions in Psychological 
Science” 2002, no. 11, pp. 212-216; R. McAfee, H. Preston, M. Mialon, S. Mialon, Do Sunk Costs Matter?, 
“Economic Inąuiry” 2010, vol. 48, no. 2, pp. 323-36.
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in finance or economics. The basie demographic data are presented in Table 1, for 
the entire sample and split by group.

Table 1. Partic ipants 'B asic  D em o g rap h ic  In fo rm atio n  and Stock M a rk e t  
ln vestm en t Expertise

Group Gender Age Education

1. Professionals Men 49 M =35.81 Primary = 0
(n = 90) Women 41 SD =  7.13 Secondary = 5 

Tertiary (MA or BA) = 85

2. Students Men 23 M =  22.14 Primary = 0
(n = 90) Women 67 SD =  5.76 Secondary = 82 

Tertiary (MA or BA) = 8

Source: the authors own study.

In this study a laboratory experiment was conducted, which allowed us to isolate 
behavioral biases and to measure their impact on an investor’s behavior, ceteris paribus. 
The ąuestionnaires were delivered to the participants face to face, so as to discuss the 
main goals of the research, inform about anonymity and confidentiality of individual 
results, and provide them with all the necessary explanations in order to eliminate 
possible mistakes in the completion of the ąuestionnaires. The participants filled out 
the ąuestionnaires in Polish and the study total response ratę was 72%, i.e. out of 250 
participants selected to the study, 180 agreed to participate.

2.2. Materials

Participants filled out a form madę up of four situational scenarios (see: Appendi- 
ces), in which they had to choose how they would behave in a hypothetical situation, 
where they were faced with a number o f options. In each scenario, susceptibility 
to the behavioural biases mentioned in the hypothesis was assessed. Tbese scenarios 
were used in modern or classical studies on behavioral finance and decision making. 
In the first scenario, which was adapted from Czerwonka & Gorlewski20, propensity 
toward the disposition effect was measured -  here answer A suggests that a par- 
ticipant displayed the disposition effect and was treated as an irrational answer. In 
the second scenario, which was adapted from Heath & Tversky21 the susceptibility

20 M. Czerwonka, B. Gorlewski, Finanse behawioralne [English title: Behavioral Finance], Oficyna 
Wydawnicza SGH, Warsaw 2008.

21 C. Heath, A. Tversky, Preference and Belief: Ambiguity and Competence in Choice under Uncertainty, 
“Journal of Risk and Uncertainty” 1991, no. 4, pp. 5-28.
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to overconfident behavior was assessed. In this scenario, according to Heath, Tversky22, 
answer A indicates a tendency to display overconfident behavior, and is treated as an 
irrational answer. The third scenario, adapted from Tbaler23, checked susceptibility 
to mental accounting. In this scenario, according to Tbaler24, resigning from seeing 
the movie in option A and buying a new ticket to the cinema in option B is the answer 
indicating a propensity towards mental accounting, i.e. irrational behavior. Finally, 
the last scenario, adapted from Arkes, Blumer25, measured the propensity towards the 
sunk cost fallacy. In this scenario, according to Arkes, Blumer26, answer A indicates 
a tendency to display the sink cost fallacy, and is treated as an irrational answer.

3. Results

A statistical analysis was conducted using PASW Statistics 2127. In order to test 
the hypothesis, concerning the dilferences in susceptibility to behavioural biases 
among professionals and students, as measured through the four behavioral biases 
contained in the exercises, a series of chi2 tests o f independence of two variables 
were conducted. Four comparisons were madę. In each, one variable was the group 
o f participants (professionals or students), the other variable was making a rational 
or irrational decision in each of the four exercises in turn (see: Appendices). For 
a rational answer (one that showed no behavioral bias), a participant received 1 point. 
For an irrational answer (one that showed the bias) a participant received no points.

In order to assess whether professionals were different from students with regard 
to susceptibility to the disposition effect, a chi2 test o f independence of two variables 
was performed. The results are shown in Table 2. The freąuency of rational answers 
madę by professionals vs. students was compared, showing relative susceptibility 
to the disposition effect.

22 Ibidem.
23 R. Thaler, Mental Accounting Matters, “Journal of Behavioral Decision Making” 1999, no. 12, 

pp. 183-206.
24 Ibidem.
25 H. Arkes, C. Blumer, The Psychology ofSunk Cost, “Organisational Behavior and Humań Decision 

Processes” 1985, no. 35, pp. 124-140.
26 Ibidem.
27 SPSS Inc., PASW Statistics 21 Core System Users Guide, SPSS Inc., Chicago 2012.
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Table 2. O u tco m e o f Chi2 Test fo r Frequency o f Rational Answers o f Professionals and  
Students in th e  Exercise M easuring  Susceptib ility  to  th e  D isposition Effect

The disposition 
effect

Professionals Students Chi2 df P
37 56 8.03 1 .005

Source: the author s own study.

A significant chi2 result allows us to reject the nuli hypothesis about the inde- 
pendence of the two variables and to accept the alternative hypothesis that the two 
variables are somehow related. In the case o f the disposition effect scenario, the 
group of students behaved significantly morę rationally (56 rational answers) than 
the group of professionals did (37 rational answers), chi2 ( l,iV  =  180) =  8.03; p < .01. 
Professionals, thus, were shown to be morę susceptible to the disposition effect than 
were students.

The same analysis was performed to investigate whether professionals differed from 
students with regard to the level o f overconfidence. The results are shown in Table 3.

Table 3. O u tco m e o f Chi2 Test fo r Frequency o f Rational Answers o f Professionals and  
Students in th e  Exercise M easuring  Susceptib ility  to  O verconfidence

0verconfidence
Professionals Students Chi2 df P

37 45 1.43 1 .231

Source: the author s own study.

In the case o f overconfidence, the difference in answers m easuring the sus
ceptibility to this bias betw een professionals and students was not significant, 
chi2 ( l ,N =  180) =  1.43; ns.

In the case o f m ental accounting, the difference in answers m easuring the 
susceptibility to this bias between professionals and students was not significant, 
chi2 ( l ,N =  180) =  .41; ns.

Table 4. O u tco m e o f Chi2 Test fo r Frequency o f Rational Answers o f Professionals and  
Students in th e  Exercise M easuring  Susceptib ility  to  M e n ta l A ccounting

Mental
accounting

Professionals Students Chi2 df P
59 63 .41 1 .523

Source: the author s own study.

In the case o f the sunk cost fallacy, the difference in answers measuring the 
susceptibility to this bias between professionals and students was not significant, 
chi2 (1, N  =  180) =  .93; ns.
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Table 5. O utcom e o f Chi2 Test fo r Frequency o f Rational Answ ers o f Professionals and  
Students in th e  Exercise M easuring  Susceptib ility  to  th e  Sunk Cost Fallacy

Sunk cost fallacy
Professionals Students Chi2 df P

19 14 .93 1 .335

Source: the author s own study.

4. Discussion

The results of this study showed that susceptibility to behavioural biases may 
not depend on the level o f expertise within investing, i.e. a higher level o f expertise 
with investing does not prevent from irrational behavior on the stock market. It turned 
out that professional investors were not only susceptible to the studied behavioural 
biases, but also no differences between professionals and naive individuals (students) 
were observed or the degree of this susceptibility was sometimes stronger in this 
group than among students (see Tables 2, 3, 4 and 5).

Tbese results correspond with earlier studies, which proved that experts are sus
ceptible to behavioural biases2 * * 28. In particular, Szyszka29 proved that a lack of education 
in finance and the Capital market can, paradoxically, enhance rationality of decisions. 
In his study, students of fine arts and musie were less susceptible to overconfidence 
and were morę accurate in their estimates of the probability of market events than 
were a group o f professional stock market traders.

Kahneman30 confirmed that the tendency to display behavioural biases is a highly 
automatized process, and so both experts and even naive individuals m ight be 
unconscious o f the impact these biases have on the decisions they make. It is in linę 
with the dual process theory, which provides a framework for understanding of how 
a decision making process can be influenced by the two different processes, i.e. an 
implicit (automatic), unconscious process and an explicit (controlled), conscious

2S P. Braun, I. Yaniv, A Case Study o)Expert Judgment: Economists Probabilities versus Base-rate Model
Forecasts, “Journal of Behavioral Decision Making” 1992, no. 5, pp. 217-235; C.F. Camerer, E.J. Johnson,
The Process Performance Paradox in Expert Judgment: Fbow Can Experts Know So Much and Predict So 
Badly, in: Research oti Judgment and Decision Making: Currents, Connections, and Controversies, eds. 
W. Goldstein, R. Hogarth, Cambridge University Press, Cambridge 1997, pp. 342-364; J. Krems, C. Zierer, 
Are Experts Immune to Cognitive Bias?Dependence of “Confirmation Bias” on SpecialistKnowledge, “Zeit-
schrift fur experimentelle und angewandte Psychologie" 1994, no. 41, pp. 98-115.

29 A. Szyszka, Wycena papierów wartościowych na rynku kapitałowym w świetle finansów behawio
ralnych [English title: A Behavioral Finance Perspective on Valuation of Securities on the Capital Market], 
Wydawnictwo Akademii Ekonomicznej w Poznaniu, Poznań 2007.

30 D. Kahneman, Thinking Fast and Slow, Penguin Books Ltd., New York 2012.
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process31. A vast majority of decisions are driven by this implicit (automatic) process, 
which makes people susceptible to biases while decision making. In addition, several 
authors found that experts often show a strong tendency to be overconfident when 
making decisions, and sometimes automatically use different rules of thumb to simplify 
the decision making process32. In particular, Tetlock33 observed that professionals 
are less capable of admitting to making mistakes and correcting them than are naive 
individuals in order to maintain their self-esteem and professional reputation.

To conclude, it should be underlined that this study is limited by the relatively 
smali number of participants and the exercises used to measure susceptibility to biases, 
which could seem somewhat artificial to professionals, who deal with much morę 
complex investment problems in their everyday decisions. In addition, some of the 
psychology students, due to their education, may be familiar with selected behavioral 
biases mentioned in the ąuestionnaire, so their answers could be influenced by this fact.

Nevertheless, this study provided some new insights into the psychological aspects 
of decision making in the stock market. In particular, expertise within investing does 
not necessarily help in making rational decisions, which may indicate the necessity 
of better educating investors to make them aware o f psychological aspects o f decion 
making.
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Appendices

Appendix 1.The exercise measuring susceptibility to the disposition 
effect

EXERCISE 1

Imagine that you have two blocks of shares of two companies: A and B. On A shares you 
earned 20% and B shares caused a 20% loss. Taking into account the uncertain futurę of 
these companies, which shares would you like to sell: A or B?

Appendix 2. The exercise measuring susceptibility to overconfidence

EXERCISE 2

Please imagine the following two situations, A and B, and circle the behavior that you 
would choose (A or B).
A. A stock is selected at random from the Wall Street Journal. You guess whether it will 

go up or down to mor ro w. If youre right, you win $ 5.
B. A stock is selected at random from the Wall Street Journal. You guess whether it went 

up or down yesterday. You cannot check the paper. If youre right, you win $ 5.

Appendix 3. The exercise measuring susceptibility to mental 
accounting

EXERCISE 3

Please imagine the following two situations, A and B, and circle the behavior that you
would choose in each:
A. You have decided to go and see a movie and you have bought a ticket for 20 PLN. 

After entering the cinema, it turns out you have lost the ticket. You do, however, have 
a 20 PLN bill in your pocket. Do you spend another 20 PLN to buy another ticket, or 
do you decide not to see the movie?

B. Now please imagine that you have decided to go and see a movie but you have not yet 
bought a ticket. As you leave your home, you take two 20 PLN bills with you. After 
entering the cinema, it turns out that you have lost 20 PLN. In this situation, do you 
spend the other 20 PLN to buy a ticket, or do you decide not to see the movie?
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Appendix 4. The exercise measuring susceptibility to the sunk 
costfallacy

EXERCISE 4

As the president of a large aviation company, you have invested 10 million dollars into 
a development project. Its goal was to build an airplane that would ąuickly cover the dis- 
tance between Europę and the USA. When your project is 90% complete, a rival company 
announces that it is introducing an identical piane onto the market, which, as it turns out, 
is much morę economical than yours is to use. In this situation, would you invest the finał 
10% of the costs to complete the project (option A), or would you instead decide to imme- 
diately abandon it (option B)? (please circle the option you would choose).


