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Introduction 

This thesis consists of four independent empirical essays. The papers have 
two common themes. First, they all rely on the same data set which builds on 
international expert chess games. Second, the papers are all about economic 
behavior in one way or another. The data are rich in both variation and num-
ber of observations, with clear outcomes at the same time as they contain an 
almost perfect record of all expert games played in the last half century. In 
sum, it is a valuable and rather unique data set for the study of economic 
behavior. Undoubtedly, the largest advantage of the data is the existence of 
the Elo rating which is an objective measure of a player’s chess skill.  

Economic behavior depends to a large extent on the agents’ economic 
preferences which are important building blocks for both theory and empir-
ics. Unfortunately, economic preferences are often very difficult to measure. 
There are five well defined concepts of economic preferences: altruism, 
impatience, rationality, risk taking and time consistency. These concepts, 
often referred to as deep preferences, have formal definitions and have been 
studied in many empirical studies. There are still other concepts that have 
not yet been defined in a satisfactory way, but although they lack the theo-
retical foundation of the deep preferences they are nevertheless important 
and the interest for them is growing. Cooperation, obedience to authority, 
competition and confidence are some examples. If women and men differ in 
economic preferences it will of course affect many areas of society, not least 
policy making. This thesis considers gender differences in risk taking in 
paper 1 and 3, impatience and time consistency in paper 2, whereas paper 4 
studies the updating of beliefs about the opponent’s preferences.   

Below I give a brief summary of the setup and findings of each pa-
per of the thesis, which is followed by a discussion of chess competitions 
and how they may affect the results of the papers.  
 
 
Paper 1: Strategic behavior across gender: A comparison of female and 
male expert chess players 
 
This paper aims to measure risk behavior among expert chess players with 
focus on gender differences. It investigates whether there are general gender 
differences in risk taking. Furthermore, as chess is a game between two 
players, it is possible to study if the behavior changes depending on the sex 
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of the opponent. Finally, we analyze if potential behavioral changes influ-
ence performance.   

The study employs a panel data set on international chess with 1.4 
million games recorded over a period of 11 years. The structure of the data 
set allows us to use individual fixed-effect estimations to control for aspects 
such as inmate ability as well as other characteristics of the players. Most 
notably, the data contains an objective measure of individual playing skill, 
the so-called Elo rating, which comes a long way in controlling for gender 
differences in productivity.  

As there are three outcomes in chess, a win, a draw (a tie) and a loss, 
it is well suitable for studying risk behavior. This follows as a game starts in 
a saddle point equilibrium and the players can choose to remain in this equi-
librium and split the payoff or to break the balance and play for a win with 
the risk of losing.  

To estimate risk behavior we carried out a small scale survey among 
eight expert chess players where we asked them to categorize 500 standard-
ized chess opening strategies as being either risk loving, neutral or risk 
averse. An opening strategy in chess is an individualized development 
scheme for the chess pieces regarding where and when a piece should be 
moved. These openings are prepared by a player in advance and reflect, 
among other things, the level of risk the player prefers. The proxy of risk is 
created from both white’s and black’s perspectives which implies that we 
have an individualized measure of risk taking. We require that at least 75 
percent of the chess experts coincide to categorize a strategy to be either risk 
loving or risk averse.  

In line with previous research, we find that women are more risk 
averse than men. Although such gender differences have been found in other 
studies, it is quite remarkable to find these differences in such a competitive 
and rational environment as international expert chess. A novel finding of 
the present paper is that men choose more aggressive strategies when play-
ing against female opponents even though such strategies reduce their win-
ning probability.  
 
 
Paper 2: Gender Differences in Time Preference and Inconsistency 
among Expert Chess Players 
 
We have all experienced moments of regret at leaving unpleasant tasks for 
later although we know we would be better off in the long run by doing them 
now. This is also true for pleasant tasks, or rewards, which we tend to carry 
out, or consume, earlier than we would prefer in the long run. Such acts are 
said to be due to self-control problems as we are just too tempted by the 
present utility to care about the long-term utility. We also know that people 
differ in their degree of impatience as some people seem to be able to wait 
patiently while others want instant action. 
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This paper presents empirical findings on gender differences in time 
preferences (impatience) and time inconsistency (self-control problems). The 
study is based on international chess data from 1.5 million expert games. 
Controls are included for age, nationality, risk taking and playing skill where 
the latter accounts for gender differences in productivity. I also include the 
risk control created in paper 1.  

A player can influence how long they want the game to last. There 
are various examples of players who choose to sit on their hands to avoid 
making a move too fast, without sufficient reflection. In this paper, impa-
tience is estimated by considering preferences for different game durations.  

In chess there is a time control limit at the 40th move, where a player 
must make 40 moves in two hours. Apart from being too impatient, a notori-
ous issue in chess is to avoid spending too much time on each move since 
this would lead to a loss of the game if the 40 moves are not made in the two 
hours available. Numerous players have made themselves famous for spoil-
ing winning positions due to bad self-control as regards time consumption. 
Time inconsistency is measured by exploiting the 40th move time control, 
where over-consumption of thinking time is inefficient as it produces unnec-
essary losses.  

The results reveal that men are significantly more impatient while 
women are significantly more time inconsistent. Moreover, the gender dif-
ference in impatience increases with expertise while the difference in incon-
sistency decreases.   
 
 
Paper 3: Beauty Queens and Battling Knights: Risk Taking and Attrac-
tiveness in Chess 
 
In this study we explore the relationship between attractiveness and risk 
taking in chess. We examine whether people use riskier strategies when 
playing with attractive opponents, whether this affects performance, and 
whether there are gender differences in the reaction to an attractive oppo-
nent.  

We use a large international panel dataset on chess competitions 
which includes a control for playing skill. We combine this data with results 
from a large survey on an online labor market where participants were asked 
to rate the photos of 626 expert chess players regarding physical attractive-
ness. To estimate risk taking, we use two independent measures. First, we 
employ the risk measure created in the first paper, i.e. concerning the choice 
of opening strategies. Second, we take advantage of the fact that risk averse 
players, when confronting equally strong opponents, may benefit from ac-
cepting a draw while the game is still in the saddle point equilibrium as this 
assures the expected payoff with certainty rather than gambling for a win 
with the risk of losing.  
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Our results suggest that male chess players choose significantly risk-
ier strategies when playing against an attractive female opponent, although 
this does not improve their performance. Women’s strategies are not affected 
by the attractiveness of the opponent. Our two risk measures produce very 
similar results which strengthen the conclusions.   
 
 
Paper 4: Strategic Learning in Repeated Chess Games 
 
This paper examines if expert chess players in repeated chess games with the 
same opponent learn about the opponent’s type and adapt the choice of fu-
ture strategies accordingly. In addition, it shows how matching background 
characteristics, such as gender, age, nationality and risk preferences affect 
the choice of strategy. The study employs a large international panel dataset 
with controls for age, gender, nationality, risk preferences and playing skill 
where the latter accounts for productivity.  

In chess there are three possible outcomes: a win, a draw or a loss. 
A draw can be offered by a player and accepted or rejected by the opponent 
at any stage of the game. By offering a draw while the game is still in the 
saddle point position (usually called an arranged draw), a player may de-
crease the risk. There is, however, a first-mover disadvantage when propos-
ing an arranged draw. A cost falls upon the player offering the draw if the 
draw offer is rejected. This is because by offering a draw, you give away 
private information about your preferences against this particular opponent 
at this particular moment. For this reason, players could benefit from learn-
ing about the opponent’s type before offering an arranged draw. Strategic 
learning is measured by analyzing whether the probability for an arranged 
draw between two players in earlier periods increases the probability for a 
future arranged draw. 

The findings show that chess players do indeed learn about the op-
ponent’s type and update their beliefs accordingly. They also show that more 
recent outcomes have a greater influence than outcomes further back in time 
which proposes that the learning model should be weighted in favor of more 
recent experience. Moreover, players with similar background characteristics 
coordinate better than players of different gender or nationality but this dif-
ference decreases as the players learn about their opponent’s type. This sug-
gests that screening discrimination decreases when players learn about the 
type of the opponent.  

 
 

Chess competitions 
The dataset used in the papers of this PhD thesis contain chess games from 
different forms of competitive events. The form of the event affects for in-
stance the level of risk the players are willing to take. In a knock-out tour-
nament the first aim is often not to lose. As long as you do not lose you are 
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still alive in the tournament. In an all-meet-all tournament (Round Robin 
system) you have to do better than a draw on average to win the tournament. 
Another typical form of competition is the Swiss system with usually nine 
rounds where the players play against a player with the same amount of 
points in each round. The implication is that if you lose today you will meet 
a weaker player tomorrow than if you win today. Thus, with the Swiss sys-
tem risk should be of lesser importance at least in the first half of the tour-
nament. In Europe in particular, there is also a high number of team-play 
competitions (Wade system, Scheveningen system, Olympiads, Schiller sys-
tem) where the main objective is usually to avoid to lose as you don’t want 
to let your team down.  

There are two categories of competitive play as regards gender: 
Those events that are open for both men and women and those where only 
women may participate. The goal of the latter form is to stimulate more 
women into playing chess. The implication is that female players have ac-
cess to more competitive events than male players and this is also seen in the 
data as women play slightly more games than men on average.   

Could it be that these circumstances are driving the gender differ-
ences found in the papers? Or expressed differently, since the type of com-
petitive form of play affects the level of risk (and probably more variables 
than this), could it be that women simply prefer a different type of competi-
tive play where the preferences for risk are lower?  

There are several arguments against such an underlying explanation. 
First, if women choose more risk averse competitive events, then this per se 
is a signal that they prefer to compete with a lower degree of risk. Second, if 
women choose more risk averse events then this should be reflected in their 
choice of opening strategy. However, we include a control for the opening 
choice of the opponent (opponent playing risk averse), which should account 
for a potential gender difference in the choice of competition. Third, we find 
similar patterns for both amateurs and professionals (and we also include 
controls for Elo). Nevertheless, the available choices of form of competitive 
play at professional and amateur level are very different, i.e. at lower levels 
there are rarely all-play-all events whereas the Swiss system is quite rare 
among the world elite. Fourth, the fact that we find that male players choose 
significantly riskier strategies when playing against attractive female oppo-
nents is unlikely to be driven by different preferences for competitive play, 
unless there is some correlation between the choice of competitive play and 
attractiveness. So far, there are no indications of this. Finally, we control for 
individual fixed effects which should account for the time constant differ-
ence between men and women as regards the choice of competitive events.   

It should be stressed that there are no indications that men and 
women actually choose different competitive settings. But even if they do so, 
in the light of the reasons given above I find it unlikely that such selection 
should be driving the results of the papers.  
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