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1. Introduction 
 
When in 1725 two first capital stock markets 
were created − Wall Street specialized in selling 
tobacco and slaves, and Broad Street specialized 
in selling eggs and butter, surely not many 
people expected how this capital market would 
grow and change over the years, decades and 
centuries. 

A huge boom in the 20's created a situation 
where individual investors − non-institutional 
persons taking care of small transactions mainly 
− took a significant part in the stock markets' 
transactions. 

The Polish stock market was created  
in Poland in 1989. It was created on April 12, 
1991 by the State Treasury pursuant of  
the Foundation Act of Giełda Papierów 
Wartościowych (The Warsaw Stock Exchange). 
Four days later GPW held its first trading 
session. Individual investors made over 80% of 
the transactions in this market. 

During the next twenty years more than  
a million Poles became interested in the stock 
market. The number of partnerships, sales and 
investors has been growing rapidly. Individual 
shareholder's share in the number of transactions 
has stabilized at the level of 50%. It is not  
a typical situation in the world. Other stock 
markets get a smaller share of individual 
shareholders than in Poland. 

Due to expansion of the capital markets 
(including stock exchanges), many studies on 
how to model, describe and predict the 
behaviour of the market itself as well as its 
investors have appeared. 

To be more specific, those studies cover 
such topics as: all kinds of behaviors, 
mechanisms of those behaviors, reactions on the 
behavior of others, as well as the whole 
spectrum of mutual interactions and individual 
decisions, which are being made on the stock 
markets every day. 

This work is an overview of different 
opinions on this subject. Opinions, which are 
based on many methods, all having one goal − to 
understand the shareholders' behavior, because 
their way of action (individually or in a group)  
is least recognisable, least predictable and 
dependent on a great amount of factors. 

 
 
2. Expected Utility Hypothesis 
 
One of the hypotheses related to the investors' 
behavior in risky situations is the expected utility 
hypothesis. It was presented to a large group of 
people for the first time by John von Neumann 
and Oskar Morgenstern in their book Theory of 
Games and Economic Behavior. According to 
the book, individual shareholders' behaviour is 
based on the utility function U defined on a set 
of alternatives S at risk. The hypothesis assumes 
that the choice of a random event with the results 
in this set should proceed to get the maximum 
value of the utility function. 

The starting point to the expected utility 
hypothesis is a utility theory, which concentrates 
on the choice from non random alternatives.  
The theory also assumes that every element x  
from the set S is assigned to a certain utility  
value U(x). 
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The expected utility hypothesis goes one 
step further − it concentrates on modeling the 
consumer's choice when the consumer chooses 
between formalized lotteries, using random 
variables with the results belonging to the set of 
alternatives S, but when he does not choose 
between sure actions. 

In order to market shareholders the 
elements of a set S for the example can describe 
the changes of several action courses, both 
individual and whole carts. 

The expected utility hypothesis requires 
defining the expected utility function V(p). It is 
defined on the lotteries' set P, which are random 
variables. The variables' acceptable results 
belong to the set S. In this hypothesis there is 
one condition saying that, if U(x) is a utility 
function with area S, then every function 
g(U(x)), when g is an increasing function, they 
will lead to the same conclusions. The 
relationship between expected utility function 
V(p) and utility function U(x) is shown in the 
formula below: 

( ) ( ) ( )xdFxUpV p∫= , 

where ( )xFp  is a distribution function of 
random variable's p probability. 

The axiomatic of the expected utility 
hypothesis requires from the decision maker's 
preference's relation to satisfy the following four 
axioms (A, B, and C are the lotteries): 
• completeness axiom − says that the 

preference's relation is consistent, which 
means that the person is able to compare 
each of the two lotteries he/she may choose 

BA <  or BA >  or BA =  
• axiom of transitivity − assumes that the 

preference's relation is transitive 
BA ≥  and CACB ≥⇒≥  

• axiom of continuity − says that the 
preference's relation of the decision maker 
is continuous and there is a probability p 
that: 

( )CppAB −+= 1  
• independence axiom – for every ]1;0(∈t  

and BA > : 
( ) ( ) .11 CttBCttA −+≥−+  

Like every mathematical model, the 
expected utility hypothesis is an abstract and  
a simplified description of the reality. It does not 
guarantee that results will be acquired when 
using it are the ideal projection of human 
behaviour, but it surely delivers an additional 
knowledge, which gets the researchers closer to 
their final goals. 
 

3. Perspective Theory 
 
The perspective theory stands in opposition to 
the dominating in economical mainstream 
expected utility hypothesis. The perspective 
theory is a psychological theory created in 1979 
by Daniel Kahneman and Amos Tversky.  
It explains the way of decision making in a risky 
condition. Creating this was preceded by 
experimental studies which, in authors' opinions, 
leads to the conclusion much more different than 
expected in utility hypothesis. 

As a research method they selected  
a questionnaire, in which respondents had to 
choose one of the two options formulated as 
forecasts: 

Which of the possibilities do you prefer: 
(6000,.001) or (3000,.002)? 
where the first number is a winning prize 
amount and the second one is a probability of 
winning. 

The results of the questionnaire helped the 
authors to jump to three conclusions (named 
effects): 
• Certainty effect − preferred are those 

forecasts, which give the sure profit even if 
the alternative offers higher but unsure 
expected profit 

• Rebound effect − forecasts of loss and 
profit are treated in a different way − in 
case when all the forecasts make losses, the 
risk is searched, and the reverse of certainty 
effect is shown 

• Isolation effect − complicated problems are 
being simplified, the respondents 
concentrate on the differences between 
alternatives, and not on the similarities 
between them.  
It can cause inconsistency of preference, 

because on the way of solving the problem 
affects how it has been formulated. 

In the perspective theory assumptions − the 
theory that describes the decision making 
process, there is a belief that the process consists 
of two stages: processing and the evaluation 
stages. 

In the first one we will concentrate on 
analysing the possible operations using such 
operation as: coding, simplifying, separating, 
and skipping. In other words: at the beginning 
we will choose the point against, which we rate 
the decisions' result, next we will simplify the 
forecasts with a complex structure and refuse the 
extreme probabilities (the smallest and the 
highest). The next step is separating undeniable 
objects from risky ones and finally removing all 
the common elements of considerable forecasts. 
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On the evaluation stage we classify available 
decisions based on the impact of probabilities of 
the decision's elements on the entire decision and 
subjective value of possible results of the 
decision to the reference point. 

The evaluation function is defined by π(pi), 
and the weight function by v(xi). 

The evaluation function, according to 
Tversky's and Kahneman's studies, is 
characterised by: 
• alternatives are evaluated in terms of the 

reference point, which position is dependent 
on experiences and the current status, for 
example the person's wealth 

• the evaluation function is concave for 
positive forecasts and convex for the 
negative ones 

• the evaluation function is more flat for 
positive forecasts than for the negative 
ones. 

The wealth function reflecting the influence 
of probability on the related decision, is 
characterised by: 
• is increasing in interval [0;1] and gets 

values π(0) = 0 and π(1) = 1 
• is sub additive for small probabilities, 

which means that rare incidents have bigger 
influence on decision making than it would 
result from their probabilities 

( ) ( )prrp ππ >  for 10 << r  
• probabilities do not add each other to 1 

( ) ( ) !1 <−+ pp ππ  
• treats very rare incidents as impossible  

and very possible ones as sure. 
As a result of operation at the processing 

stage and evaluation stages, every decision gets 
a value, which is a basic criteria of decision 
making. 
 
4. Game Theory 
 
When in 2001 (in Poland in 2002), the Ron 
Howard's film titled Beautiful Mind with Russell 
Crowe as the main actor, was played in cinemas, 
many people heard about game theory for the 
first time. Four Oscars, four Golden Globes,  
and dozens of other prizes. The winning film  
is a story about the life of John Forbes Nash 
Junior, co-laureate of the Nobel Prize  
in economy. The film has presented to the 
masses the field of mathematics that can be 
observed in everyday life of each one of us. 

Game theory comes from the studies on 
gambling games. It focuses on analysing the 
optimal behavior in conflict situations. It is 

applicable in many areas of people's lives as well 
as the economy. 

According to game theory, every conflict 
situation is a game, and every participant is  
a player. Every player chooses one behavior 
strategy, which leads him to the specific prize. 

What varies game theory from decision 
theory is the fact that in game theory one player's 
decisions affect the other individuals' decisions. 

Its application in economy is obvious  
and present in many fields like auctions, fusions, 
acquisitions, financial operations, and also stock 
market's investigations and operations. 

Researches usually concentrate on one set 
of strategy. They are based on what is 
determined by rational standards. The most 
common strategy profile in game theory is the 
”Nash equilibrium”, which is used in economics. 
It assumes that the end player strategy is 
optimum, when the choice of its opponents  
is set. In equilibrium no player has any reason to 
withdraw from his strategy − in this meaning 
it is stable. 

When it comes to game types there are 
several criteria of choice: 
• cooperative or non-cooperative games −  

in a non-cooperative game players make 
their decisions independently, in 
cooperative games decisions can be made 
by the group of players who can consult 
their decisions with each other 

• symmetric and asymmetric games −  
in symmetric games the result depends only 
on the strategy employed, and not on who is 
using it. In asymmetric games different 
players have different sets of possible 
strategies 

• constant-sum and non-constant-sum games 
− in a constant-sum game using any of the 
available strategies does not cause gain 
increase 

• perfect information and imperfect 
information games − in perfect information 
games each player knows the decisions 
previously made by other players 

• two-players and many-players games − 
categorisation of the number of players 

• finite and infinite long games − in finite 
games each player's set of strategies is 
finished. 
Obviously there are many other criteria of 

choice but for this paper those mentioned above 
are sufficient. It is also worthwhile to take under 
consideration other studies on this issue 
additionally specifying factors adopted for 
games in the free market. 
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As Owen proves [4] when trying to apply 
the theory of n-player games to economical 
analysis, it appears that small games (with not 
many players) are not suitable in free markets 
situations. For this purpose we need games with 
a higher player number − single player influence 
on other players gains is unnoticed. Those kinds 
of games are called games with a continuum of 
players. 

Another problem is the fact that for  
n-players games it would always assume that  
the utility can be transferred through players. 
Instead of considering all possible results 
available for coalition S we can give a total 
amount, which can be gained and we can notice 
that the amount can be divided between  
the participants of this coalition in any way. 

Considering the above criteria we can 
assume that stock market investments are games: 
uncooperative, asymmetric, non-constant-sum, 
imperfect information, and with continuum  
of players. And from this point other studies  
should start. 

However, it is worthwhile to consider that 
the above acquisitions do not have to apply to  
a whole stock market. For example buying 
shares is significantly different in this approach 
to games in the future market. The capital 
intended for buying shares helps the company 
grow − in this case both buyer and a company 
could win. 
 
5. Behavioral Economics  

and Behavioral Finance 
 
Another field of science that tries to answer the 
questions about shareholder actions (but not 
only) is behavioral economics and related to it 
behavioural finances. 

They have been transferred to the field of 
economic and financial analysis, using the 
researches about human, social, cognitive  
and emotional aspects in order to understand 
economic decisions made by consumers, 
debtors, and investors, as well as influence those 
decisions on market prices, funds deriving,  
and allocation of resources. The main area of 
interest are rationality boundaries (self-interest, 
self-control) of economic aspects. Created 
behavioural models are usually a mix of 
psychology and neoclassical economy theory. 

Behavioral economics is a return to the 
roots, to the classical period when the economics 
and psychology were close to each other. The 
example of this is a work of Adam Smith  
The Theory of Moral Sentiments describing the 
psychological basics of individual behavior. But 

in the time when neoclassical economics has 
been formulated, many people tried to move 
away from psychology and create a natural 
science describing economical behavior in 
regards to economical aspects. A significant 
move to return to merge those two fields was the 
1967 work of Gary Becker Crime theory. In later 
years similar influence have had the earlier 
mentioned books by Tversky and Kahneman. 

In behavioral economics and finances we 
can list three main issues: 
• heuristic − decisions are not always made 

based on rational analysis 
• framing − when the problem is shown to  

a decision maker, then it influences on its 
action 

• market inefficiency − there are explanations 
for observed market results, which are  
in contrast to rational expectations  
and market productivity. 
Models in behavioral economics usually 

relate to observed market anomaly and modify 
the neoclassical approach, describing the 
decision makers as persons using heuristic  
and framing. 

On the other hand, the very important 
question regarding behavioural finances is why 
do the shareholders make systematic mistakes 
and how do those mistakes affect the prices  
and returns creating market inefficiencies, for 
example under- and overreactions for infor-
mation. Those are usually assigned to the 
shareholder's limited attention, excessive self- 
-confidence, and self-imitation. Behavioral 
finances additionally pay attention on 
asymmetry between decision of acquisition and 
stopping resources and strong aversion to loss, 
especially when the loss has an emotional 
background. 

Behavioral finances are being used in, for 
example, Thaler's model regarding the price 
reaction on information with two stages under 
reaction-adaptation-overreaction, which make up 
the price trend. It shows that overreaction is 
accompanied by the following phenomenon: 
average assets revenue after a series of good 
information is less than after a series of bad 
information. It comes to the situation when the 
market is too strongly reacting on the 
information. Opponents of behavioral finances 
and behavioral economics accuse them of being 
the anomalies set (finance) and have little 
reference to the actual market situation 
(economics). The group of fans of those theories 
is still very strong. 
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6. Other Approaches 
 

Because the number of approaches and 
describing shareholders' behavior is big, it is 
impossible to describe all of them. But it is 
worthwhile to mention a few. 

Tony Plummer in his book Psychology of 
Technical Analysis refuses classical method of 
analysis and assumes that it is impossible to 
explain the phenomenon of financial markets on 
the basis of the concept of the shareholder who 
is able to understand the entire economic 
phenomenon. In his publication he presented 
three reproaches: 
• classical economy assumes that individuals 

behave in linear and mechanical ways 
• it does not consider that individuals are 

under a strong influence of the community 
• it does not consider mood changes. 

Based on the results of the Gustav Le Bon's 
studies over crowd psychology, he claims that 
the shareholder is guided by the collective soul, 
which ”orders to think, act and feel differently 
than acted, thought and felt each individual”.  
He assumed that the community is not  
a summary or the average of its components, and 
processes made inside of it are much more 
complicated and untypical. 

There is also another approach  
that concentrates on neurophysiologic 
determinations, in particular on the role of 
hormones that drive human behavior  
in excitement. Professor Andrew W. Lo  
with professor Thomas Lux have asked 
questions in regards to it: 
• do reliable methods of quantity 

measurement of preferred risk grade exist? 
• how do those preferences link to features of 

character and temperament? 
• can we discover the biological and genetic 

factors which determine behavior of 
financial market players? 
In emotional behaviour analysis they have 

presented two kinds of risk: 
• Instrumental risk − oriented on reaching the 

exact target in the future. It assumes that the 
shareholder realises the need of taking the 
risk. In taking such a risk the major role is 
played by the conscious and reflective 
thinking process 

• Stimulated risk − less controlled, taking this 
risk is a result of needing strong 
experiences, and is not focused on reaching 
the exact target. 

Those assumptions confirm the research of 
Tomasz Zaleśkiewicz and Jacek Radomski about 
the individual Polish shareholder. 
 
7. Conclusion 

 
As can be seen and could be assumed there are 
many methods on how to model the behaviour of 
shareholders, especially individual ones  
and approaches to this problem. All of them 
have common features, for example a player's 
approach to risk. Some of the methods present 
behaviour of the shareholder as controlled only 
by the need of maximising the revenue  
and minimising the loss, some of the others 
consider the human, psychological, neurological 
factor that determines the investor's behavior not 
only in regards to the risk, but also to the 
situations he is currently in, to his emotional 
state, former experiences and many other 
elements, which can manipulate human 
rationality. 

After acquiring this knowledge, it is 
probable that we cannot rely only on the forecast 
of loss and revenue − characteristic features 
should also be taken into consideration. On the 
other hand relying only on emotions could also 
be wrong, because the reference point would be 
the rational decision. 

The most interesting thing at this stage 
would be the approach that game theory is a very 
wide and well researched but a still open field. 
In this case it would be interesting, if many types 
of games coexisted at the same time to form  
a full picture of operations and transactions of 
the stock market. Each of these games would 
have different realities, different player 
strategies and different results. 

However, game theory itself would not be 
enough. The probability would be based on 
some other element characterising psychological 
aspects of every game dependent on the situation 
and prepared by wider studies of players' profiles 
determining their behavior in the face of 
different perspectives and possibilities.  
The natural choice here would be the perspective 
theory and/or expected utility hypothesis − 
however, it is worthwhile to get through some 
other researches at this time such as behavioral 
finances and economics. 

A correct description of the behavior of 
mass shareholders requires a multicriteria 
approach based on several studies about profits 
maximising, approach to risk, psychological and 
neurological conditioning, player's experience in 
the following areas: knowledge in financial 
profits, actual knowledge and former 
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transactions as well as influence on one player's 
decision on other individuals decisions. 
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Analiza możliwości modelowania specyfiki zachowań giełdowych 

inwestorów masowych 
 

P. MICHAŁOWSKI 
 
W artykule przedstawiono różne metody modelowania zachowań giełdowych inwestorów masowych. 
Dokonano analizy możliwości wykorzystania podejść związanych z teorią oczekiwanej użyteczności, teorią 
perspektyw, z teorią gier oraz inne badania dotyczące tego tematu. Artykuł jest wynikiem prac nad 
opracowaniem adekwatnego modelu pozwalającego badać specyfikę zachowań decyzyjnych tzw. giełdowych 
inwestorów masowych. 

 
Słowa kluczowe: giełda, inwestorzy masowi, modele zachowań, wieloosobowa gra kooperacyjna,  
gra z continuum graczy, użyteczność oczekiwana. 


