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This paper analyzes gender prejudices in promotion decisions, whereby female employees are less likely to be promoted compared to male employees. In a two-period promotion decision model with two possible distributions of abilities, we show that it can be profitable for a manager to sustain existing prejudices in the workplace. By promoting more often male candidates, employees can be induced to exert higher levels of effort in order to get a promotion. Consequently, the total output produced in the organization can be maximized. A key feature in our model is that employees are uncertain about their own ability. We use data from a questionnaire among students following the bachelor course Macro-economics at the Erasmus School of Economics in order to test for this main assumption. We compare the a priori self-perceived exam grade with the actual obtained test score. We find evidence for the well-known finding in social psychology that individuals tend to overestimate themselves compared to others. This holds both for the comparison between men and women and for the comparison between Economics and Econometrics students. Furthermore, the empirical research shows that female students have lower expectations and are less confident about their (absolute and relative) abilities compared to male students, although female students achieve on average better results.

Key words: promotions, differentiation, (sheer) prejudices, labour market discrimination, self-assessments of abilities, overconfidence

[bookmark: _Toc309281235]Preface

During the master’s programme Economics of Markets, Organisations and Policy (EMOP) a wide range of interesting topics drew my attention. Especially the relationship between different incentive systems and performance in organisations I found fascinating. During my participation in the ESE Research Traineeship Programme at the Erasmus School of Economics (ESE), I got inspired by prof. dr. O.H. Swank about how differentiation between employees may influence employees’ effort choices and total performance in organisations.  Of course, there are arguments pro and contra differentiation in the workplace. However, I really think that organisations can benefit a lot from using correctly differentiation as a way to manage people and businesses. Furthermore, the combination of two distinct subjects in this master’s thesis, i.e. self-assessments of abilities and (sheer) prejudices, is not only very interesting but also very useful in the context of the labour market.

This master thesis would not have been possible without the support, patience and confidence of several people around me. Therefore, I would like to thank them all for their contribution to the realisation of this master thesis. First, from this place I would like to thank my supervisor, prof. dr. O.H. Swank, for his support during the writing of my thesis, insightful comments and useful feedback on my work. Thank you for always having time to talk about my thesis and for your guidance and advice. In the second place, I am very grateful to dr. Adriana Gabor for her unconditional support and valuable feedback. In the third place, I would like to thank dr. Yvonne Adema, dr. Lorenzo Pozzi and students-assistants of the bachelor course Macro-economics for their help in conducting the empirical experiment. Finally, I want to thank family and friends who have always supported me during my studies. In particular, I would like to take this opportunity to thank my dear parents and twin sister for their unconditional trust, patience and moral support. Thanks to them, I am where I am today. They have always been an inspiration to achieve my master’s degree; they have always encouraged me and motivated me to achieve this.

Nieuwerkerk aan den IJssel, November 2011

Asmaa Salah

Table of contents

Abstract	1
Preface	2

1. Introduction	5

2. Related literature	9
2.1 Self-assessment of abilities	9
2.2 Prejudices and labour market discrimination	12
2.3 Conclusion	15

3. Theoretical section	16
3.1 The Two-Period Promotion Decision Model	16
3.2 The Equilibrium Promotion Decision	19
3.2.1 Equilibrium in the second period game	19
3.2.2 Equilibrium in the first period game	27
3.3 Conclusion	30

4. Empirical section	31
4.1 Introduction	31
4.2 Methodology and data	33
4.2.1 Experimental design	33
4.2.2 Questionnaire	33
4.2.3 Respondents	34
4.2.4 Methodology	34
4.3 Results and Analysis	35
4.3.1 Perceptions and actual performance	35
4.3.2 Significance of differences	37
4.3.3 Regression estimates	39
4.4 Conclusion	41

5. Conclusion and discussion	43
5.1 Conclusion	43
5.1.1 Conclusion theoretical section	43
5.1.2 Conclusion empirical section	44
5.2 Discussion and Further Research	45

References	49
Appendix A: Questionnaire	52
Appendix B: Tables and Figures	54
Appendix C: Mathematical proofs	61



[bookmark: _Toc309281236][bookmark: _Toc308928985]1. Introduction

The Dutch labour force becomes more and more diverse due to increasing demographic differences in the labour market. Economists have studied whether these observable characteristics of demographic differences, such as race, age, and gender, influence employment outcomes. Differences in ability, preferences and productivity explain only part of the differences in employment outcomes. Several studies show that prejudices and labour market discrimination also provide an explanation for the differences in labour market outcomes (see, for example Becker, 1957; Phelps, 1972; Arrow, 1973; Coate and Loury, 1993). The existing literature on prejudices and labour market discrimination concentrates mainly on discrimination in hiring decisions and wages, whereas only few literature focuses on discrimination in promotion decisions. In the situation where promotion decisions are based on prejudices and discrimination rather than abilities and productivity, employees from a disadvantaged group are promoted less frequently in equilibrium than are employees from another group with ex ante similar abilities. The groups of employees differ because of an observable characteristic, such as race, gender or age, which does not affect their performance.
Studies on prejudices and discrimination in promotions have mainly concentrated on the effect of gender differences in promotions. For example, Blau and DeVaro (2007) studied gender differences in promotion rates and in the wage gains attached to promotions using a large sample of establishments. They found lower promotion rates for women than for men with similar characteristics.[footnoteRef:1] A more recent study by Johnston and Lee (2011) shows that women are much less likely to be promoted than men, and that women receive significantly lower wage increases when promoted. In another recent study, the probability of promotion into Vice-President positions and CEO positions is estimated based on employer-employee data on all Danish companies observed during the period 1997-2007 (Smith, Smith and Verner, 2011). After controlling for a large number of family-related variables, including take-up history of maternity and paternity leave and proxies for ‘female-friendly’ companies, this study provides evidence of a considerable gap in the promotion probabilities for CEO positions. This study does not confirm the disappearance of statistical discrimination against women who succeed getting into career track positions. Hence, when prejudices are widely held among individuals, statistical discrimination can explain the existence of gender discrimination in promotions in the long run. [1:  Other studies that found lower promotion rates for females compared to males include Cassell, Director & Doctors, 1975; Cabral, Ferber & Green, 1981; Olson and Becker, 1983; Hartmann, 1987; Cannings, 1988; Spurr, 1990; Pergamit & Veum, 1999; Jones & Makepeace, 1996; Chernesky, 2003; Chow & Crawford, 2004 and Deschacht, 2010.] 


The observation in several empirical studies that there are significant gender differences between male and female promotions in organisations constitutes the main reason for this study. The main purpose of this study is to offer an explanation for this observation and to demonstrate that it can be rather advantageous for a manager in an organization to sustain prejudices in the workplace. By consciously preserving (sheer) prejudices in the workplace, employees can be induced to exert higher levels of effort, ultimately resulting in a maximization of the total value of production. This master’s thesis consists of both a theoretical part and an empirical part. In the theoretical section, we examine whether differentiation between employees in promotions can be based on existing (sheer) prejudices in the workplace. For testing one of the main assumptions in the theoretical model, we use data from a questionnaire among students following the bachelor course Macro-economics at the Erasmus School of Economics. We compare the a priori self-perceived exam grade with the actual obtained test score in order to test to what extent students are able to assess their own ability.

We develop a dynamic two-period model in which we explore the effect of (sheer) prejudice and labour market discrimination on a manager’s promotion decisions and employees’ effort choices. A manager who runs a unit in an organization supervises each period a male and a female employee, and makes a promotion decision based on observed abilities of employees. The manager responds to possible prejudices in the workplace and uses two possible distributions of abilities to differentiate between employees in order to maximize the total value of production of his unit. The present theoretical model has a couple of key features. A crucial feature of our model is that the manager has superior information and a more accurate impression of the ability of his employees than they have themselves. The employees are uncertain about their own abilities. A huge literature in social psychology provides evidence for this (see, for example, Baumeister, 1998 and Kruger, 1999). Another key feature is that ability and effort are assumed to be complements in the objective function of both the manager and the employees. Important in our dynamic model is that a manager’s promotion decision may contain information about how the manager perceives the ability of his employees. Therefore, the manager’s promotion decision may influence employees’ self-perceptions, and in turn their effort choices, self-image and motivation. The process in which employees increase their self-knowledge by viewing themselves through the eyes of their manager is in social psychology called the looking-glass self. In situations where ability and effort are complementary, employees with a more positive self-esteem tend to exert more effort. Furthermore, we assumed that the manager makes a promotion decision based on the observed ability levels of employees.

We show that it may be profitable for a manager to sustain existing prejudices in the workplace, by promoting more often male employees. Consequently, employees can be motivated to work harder and exert higher levels of effort in order to get a promotion, and the total output produced in the organization can be maximized. For the manager it appears to be profitable to maintain (sheer) prejudices in the workplace, and this results in poor promotion decisions as female employees are less likely promoted compared to male employees. Further, it is shown that a manager benefits from distorting the learning process of the employees about the existence of possible prejudices in the labour market. Hence, our model predicts that managers tend to preserve (sheer) prejudices in the workplace with the aim of motivating employees to work harder and exert more effort in order to get a promotion.

The study by Crutzen, Swank and Visser (2010) is closest to our analysis. Crutzen, Swank and Visser (2010) studied how the effect of a manager’s differentiation decision on employees’ self-image and effort decisions may explain why organizations differ in the degree to which they differentiate employees by ability. A crucial difference between their study and the present research lies in the reason behind differentiation. Where Crutzen, Swank and Visser (2010) differentiate among employees only on the basis of merit (i.e. observed performance or ability), we concentrate on differentiation based on observed abilities and on observable characteristics, in our model the focus is on gender differences, this reflects possible (sheer) prejudices in the workplace.

In the empirical section, we test the assumption that employees are uncertain about their own abilities. The empirical research shows that female students have lower expectations and are less confident about their (absolute and relative) abilities compared to male students, although female students achieve better results. In our sample, we found that 4 per cent of students predicted their exam grade accurately, 30 per cent of students underestimated their ability and 66 per cent overestimated their ability. Furthermore, we found evidence for the well-known finding in social psychology that individuals tend to overestimate themselves compared to others. This holds for both the comparison between men and women and the comparison between Economics and Econometrics students. Moreover, the regression estimates show that women have lower expectations, but achieve on average better results and have a less distorted self-image on their actual performance. The Micro-economics grade has a positive effect on the perceived and actual Macro-economics grade, but seems to have a moderating effect on the bias.

This master’s thesis is structured as follows. After discussing the related literature in section 2, we introduce the two-period promotion decision model in section 3. Furthermore, section 3 analyses the manager’s equilibrium promotion decisions and discusses the learning process of employees. All proofs can be found in appendix C. Next, we present in section 4 an empirical experiment and we provide an analysis of the results. Finally, section 5 provides a conclusion and discussion of the main results in this master’s thesis, and provides some suggestions for future research.

[bookmark: _Toc309281237]2. Related literature

This master thesis is closely related to several strands of literature. This section provides a review on the relevant literature on both self-assessment of abilities and prejudices. First, we provide a review concerning the related literature on self-assessments of ability. Next, we analyse the literature on prejudices and labour market discrimination. We will close this section with a brief summary of the relevant literature on both topics. 

[bookmark: _Toc309281238]2.1 Self-assessment of abilities
Individuals’ self-assessments and beliefs about their abilities are important for their choices and decisions, such as in making career choices. Since economics is all about making choices and an individual’s perception of his ability affects the choices he makes, we should pay attention to the relationship between individuals’ perceptions of their abilities, this is called the self-concepts, and their actual abilities, which is equivalent to the self. In this part, we discuss some papers that focus on self-assessments of abilities.

The self-assessment theory in social psychology predicts that individuals’ preferences should be closely related to judgments about their accuracy in determining their own ability (Trope, 1979; Dunning, 1995; Taylor et al., 1995). The self-assessment notion can be regarded as a motive behind self-evaluation. Self-assessment is all about the desire to have accurate information about oneself. With accurate information about one self’s ability, an individual is able to make well-funded choices and decisions. Translated into the context of economics, self-assessments of ability can help people to learn about their actual ability in order to be able to make better decisions in the future. Since an individual’s self-perception about his ability affects the choices and decisions he makes, the self-perceived ability should be in line with the actual ability in order to make correct decisions. A too low or too high self-perceived ability compared to actual ability may have important economic consequences. Hence, incorrect self-assessments of ability can clearly be costly in terms of making accurate judgments and choosing actions. Niederle and Vesterlund (2007) point out that one possible reason why women shy away from competition is that they underestimate their ability, whereas men overestimate their ability. Hence, a bias in self-assessment may result in mistaken choices and decisions made by individuals. Therefore, a good insight in the relationship between perceived and actual ability is necessary.
Most of the research until now about the relationship between self-assessed and actual ability has predominantly been investigated by social psychologists. Several social psychological studies have found that agents often misjudge their own abilities; rate themselves above average in general. In the psychological literature, this is known as the better-than-average effect or above average effect, which is the tendency for individuals to estimate themselves as above average on positive characteristics and below average on negative characteristics. This effect is based on a cognitive bias that causes people to underestimate their negative abilities and qualities, while they overestimate their positive traits, behaviours and abilities. While early research pointed towards a universal better-than-average effect, work that is more recent indicates that the effect is primarily for easy tasks and may be reversed for difficult tasks. A well-known example of this better-than-average effect can be found in Svenson (1981). Svenson found that a large majority (88%) of US drivers ranked themselves above the median driver. It has been shown in the literature that there are some factors that influence the relationship between self-assessed and actual ability. This has an impact on the occurrence of aforementioned better-than-average effect. These factors include, whether a relative or absolute judgment is used, knowledge and difficulty of the domain being assessed and the specificity of the ability being assessed (Ackerman et al., 2002). It has been shown that individuals tend to rate themselves as above average when their ability is assessed in broadly defined areas and when a relative scale is used. In contrast, individuals tend to provide more realistic self-assessments when the questions are specific rather than general and when an absolute scale is used. It has also been shown that individuals report themselves to be above average on simple tasks and below average on difficult tasks (Kruger, 1999).

In addition to the finding that individuals tend to misjudge their own ability, evidence from psychology and economics suggests that individuals may have excessive confidence in their abilities. Studies on overconfidence in economics include Van den Steen (2004) who examined why people are overoptimistic about certain life-events; Carrillo & Mariotti (2000) and Bénabou & Tirole (2002) who investigated why people may decide not to collect information for strategic purposes and Zábojník (2004) and Brocas & Carrillo (2002) who show that individuals keep buying signals until their self-assessment becomes sufficiently favourable. Moore and Healy (2008) provide a classification of overconfidence consisting of three distinct definitions usually used in the literature on overconfidence. This includes (1) overestimation of one’s actual performance, (2) overplacement of one’s performance relative to others, and (3) excessive precision in one’s beliefs. In the present research (empirical section), we will concentrate on the first two classifications. Overconfidence may be either absolute or relative. Absolute self-assessment refers to the relationship between one’s self-perceived ability and actual ability. It is about subjects who predict that they will perform better than they really do. Relative self-assessment is about the relative ranking of one’s ability compared to that of others. In terms of overconfidence, this refers to subjects who state their performance ranks higher, compared to that of others, than it really does. It seems that in many domains people may well have a better idea of their relative positions than their absolute positions, e.g. in the workplace employees probably have a better idea of their abilities relative to those of their co-workers, than of their absolute abilities.
Although overconfidence seems to be the dominant behaviour in this literature, there is also evidence for the existence of underconfidence. Both Hoelzl & Rustichini (2005) and Moore & Cain (2007) provide evidence for the occurrence of underconfidence with increasing task difficulty. Hence, individuals might misjudge their own abilities either in the direction of overconfidence or underconfidence.

The present study is related to several economic papers that recently have appeared on the topic of self-assessment of abilities. In the first place, the theoretical section in this study builds on the finding that employees have imperfect knowledge about their own abilities. Several studies by social psychologists, e.g. Baumeister (1998), provide evidence for this. Economic papers that use this assumption in their studies include Bénabou and Tirole (2003) and Dominguez-Martinez and Swank (2009). As mentioned before, having imperfect knowledge about oneself may result in incorrect (effort) choices due to over- or underestimating one’s abilities. This in turn influences the behaviour of employees and the performance of the company. In the second place, the present study builds on the strand of the literature in which agents gain self-knowledge by considering how they are being treated in comparison with other agents. This is called the “looking-glass self’” (Cooley, 1902). In economics, Bénabou and Tirole (2003), Ishida (2006), and Swank and Visser (2007) consider this concept in the context of principal-agent models. In this principal-agent model, it is assumed that the principal knows the agent’s ability, whereas an agent has imperfect information about his own ability. Since the employees have imperfect information about their abilities, they try to infer information about their abilities from how they are treated by their managers, who have better knowledge about their abilities. Using an organizational practice, e.g. promotion decisions, the informed principal communicates (unverifiable) information to the uninformed agents about their abilities. Hence, both the looking-glass effect and the self-assessment of abilities seem to have a positive effect on the learning process, where agents eventually learn about their abilities. In the third place, this study builds on the literature on differentiation between employees in the workplace. For instance, a manager may differentiate between employees when making a promotion decision. The present research is the most comparable with Crutzen, Swank & Visser (2010). In their model of differentiation, they show how a manager’s differentiation decision affects employees’ self-image and effort decisions. A crucial difference with the present study is that differentiation between employees may not only take place based on their relative abilities, but differentiation decisions may also be based on existing (sheer) prejudices in the labour market. We provide a review on the literature on prejudice and labour market discrimination in the following sub-section.

[bookmark: _Toc309281239]2.2 Prejudices and labour market discrimination
Discrimination arises because employers are unable to observe directly the productive ability of individuals. For that reason, observable characteristics such as gender or race may be used as a proxy for the not observable characteristics, which in fact cause productivity differences. In the economic literature on prejudice and labour market discrimination, there are two major and distinct theories developed. Discrimination has been defined either as different achievements, e.g. wages and promotions, for equally productive workers, or as different achievements for ex ante equal workers, this means for workers with the same ability and taste for work. In this subsection, we provide an overview of the related literature on both theories.

The birth of the modern economic analysis of racial discrimination can be traced back to the 1957 publication of the economist Gary Becker entitled ‘The Economics of Discrimination’. Becker’s theory of labour market discrimination is based on the concept of “taste discrimination”. This concept essentially translates the notion of racial prejudice into the language of economics. Becker's tastes and preferences approach to labour market discrimination has been the dominant theory of racial discrimination among economists, and provided a framework that has influenced all subsequent work on this subject. Economic discrimination in labour markets is usually defined as the presence of different pay for workers of the same ability. Becker’s analysis focused on the relationship between racial prejudice among whites and discrimination against racial minorities in a competitive model. In contrast to much of the literature of that period, Becker modelled discrimination as a personal prejudice, or taste, against associating with a particular group. In three different models, he analysed the effect of the possession of such preferences among employers (employer discrimination), co-workers (employee discrimination) and customers (customer discrimination). In the different models people act as if there are non-pecuniary costs of associating with a particular group, which Becker called the ‘coefficient of discrimination’. This coefficient measures the strength of an individual's discriminatory taste. In the case of employer discrimination, employers hold a taste for discrimination, meaning that there is a disutility value to employing minority workers. Hence, minority workers may have to compensate employers by being more productive at a given wage or, equivalently, by accepting a lower wage for identical productivity. In the case of employee discrimination, co-workers require a premium to work with a member from a non-preferred group, e.g. men who do not like being supervised by women. Employees with taste discrimination against another group of employees may have lower productivity or moral if forced to work in an uncomfortable environment. Customer discrimination refers to the case in which a customer acts as if there exists a non-pecuniary cost associated with purchasing a good or service from a specific type of person. Since the customer holds a taste for discrimination a non-preferred seller will sell less compared to a preferred seller. Hence, this model suggests that customer prejudice may actually present a more enduring source of labour market discrimination than employer prejudice.

In his classic work on the economics of discrimination, Becker (1971) argued that the forces of competition work to eliminate wage discrimination. Employers must pay for their 'taste for discrimination' in the form of lower profits. By discriminating against certain groups of workers, employers with a taste for discrimination must pay higher wages for equally productive workers than employers who do not discriminate. Therefore, a competitive market eventually forces discriminating employers out of the business. This implies that long-run explanations of discrimination have focused on some form of market failure and therefore in the long run employer discrimination probably may not hold. Thus, the wage discrimination model developed by Becker has a limitation since in the long run competitive forces will lead to the disappearance of racial discrimination. This process gave rise to the development of other theories and models explaining the persistence of discrimination. Subsequent modern economic theory has emphasized how information or, more correctly, beliefs and expectations influence economic behaviour. This subsequent work on discrimination has given rise to the theory of statistical discrimination. Kenneth Arrow (1972, 1973) and Edmund Phelps (1972) introduced what is called the statistical theory of racial (and sexual) discrimination in the labour market. Arrow and Phelps developed the theory of statistical discrimination as being a theory of inequality between demographic groups based on stereotypes. Stereotypes are defined as beliefs about some unobservable characteristic of an individual based upon his membership in an identifiable group. The basis of the statistical discrimination literature is that rational information-seeking employers have limited information about the abilities of job applicants. This gives them an incentive to use aggregate group characteristics (e.g. group averages) to deduce the expected productivity of applicants (if these characteristics are correlated with productivity). As a result, individuals belonging to different groups may be treated differently even if they share identical observable characteristics in every other aspect. Hence, through ignorance or prejudice the employer assumes that certain groups of workers are less productive than others and is therefore less willing to hire or to pay them according to their actual abilities.

Both Arrow and Phelps focused on certain implications of employer uncertainty about the productivity of racial groups of workers, particularly in the context of hiring and placement decisions. The key insight developed by Arrow is that a stereotype can influence the behaviour of an individual in ways that cause the belief to become self-fulfilling. Arrow argued that when employee productivity is endogenous, employers’ prejudicial beliefs could be self-fulfilling. Since employers hold imperfect information about the productivity of a potential employee, employers rely on inclinations and prejudices in hiring. If an employer is faced with two applicants for a position who are equal in terms of their relevant human capital characteristics such as education and experience, the employer makes the hiring decision based upon statistical discrimination. An employer, who perceives blacks and women as generally less productive than whites and men, will consistently hire the white male group over equally qualified members of the other groups. If the single employer's prejudices are widely held among other employers, statistical discrimination can explain the existence of wage or occupational discrimination in the long run. A crucial difference between the traditional theories on discrimination and the present study is mainly the assumption that the employer cannot observe the productivity and ability of the employees. In the present model, the employer actually has superior information about the employees’ abilities.

Arrow and later Coate and Loury (1993) showed in their work that since minorities respond strategically to lower incentives to invest in unobservable skills prior to employment, employers’ discriminatory beliefs could be confirmed ex post, even when minorities and non-minorities have identical abilities ex ante. Suppose that individuals from certain groups perceive that employers hold negative stereotypes about their capabilities. Those employers are therefore less likely to treat them favourably. As a result, minorities have less incentive to invest in human capital, leading to a self-fulfilling prophecy, thereby reinforcing the existing employer beliefs. Assuming that minorities and non-minorities have identical ability ex ante, affirmative action could break this cycle and potentially create permanent change in negative stereotypes. Affirmative action can be defined as a program that requires pro-active steps to erase differences between women and men or between minority groups and non-minority groups in labour markets or education outcomes. Coate and Loury (1993) developed a model of statistical discrimination in job assignments in order to analyse the incentive effects of affirmative action in the labour market. They show that the effectiveness of antidiscrimination policies depends on how much people are willing to change their prior beliefs about the capabilities of discriminated individuals.

[bookmark: _Toc309281240]2.3 Conclusion
In this section, we have discussed the relevant and related literature on self-assessments of abilities and on prejudices. With respect to the literature on self-assessments of abilities, we have reviewed a couple of relevant theories. One of these theories is the better-than-average effect or above average effect, which is the tendency for individuals to estimate themselves as above average on positive characteristics and below average on negative characteristics. Individuals seem to be more often overconfident about their (absolute or relative) abilities. Another concept we have seen, is the so-called looking-glass self. This refers to situations in which agents gain self-knowledge by considering how they are being treated in comparison with other agents. Regarding the literature on prejudices and labour market discrimination, we can conclude that there are two major economic theories about labour market discrimination. On the one hand, taste discrimination as introduced by the economist Becker has been defined as a personal prejudice, or taste, against associating with a particular group. Taste discrimination can be separated into employer discrimination, employee discrimination and customer discrimination. One the other hand, Arrow and Phelps introduced what is called the statistical theory of racial discrimination in the labour market. This form of discrimination occurs when distinctions between demographic groups are made based on real or imagined statistical distinctions between the groups.

[bookmark: _Toc309281241]3. Theoretical section

[bookmark: _Toc309281242]3.1 The Two-Period Promotion Decision Model

We consider in this two-period model an organizational unit that is led by an experienced manager. Each year the concerning manager supervises two new employees, , who differ because of an observable characteristic (race, gender, age, etc.) which does not affect their output y. The observable characteristic distinguishes the so-called majority worker, identified by subscript , from the so-called minority worker, identified by subscript . In the present paper, employee 1 is assumed to be a male () and employee 2 a female (). Each employee chooses a non-negative amount of effort to exert, . Exerting effort is costly, , and the marginal costs of exerting effort are positive and increasing, , ,  and . The output produced in each period by each employee depends both on his/her ability and on the level of effort, . 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]A crucial feature of our model is that the manager has superior information and a more accurate impression of the ability of his employees than they have themselves. We denote the ability of employee i in period t by ait, where  and . For example, aM2 denotes the ability of a male employee in period 2. We assume that the employees’ abilities are stable over time and independent of each other. Based on years of experience with a number of similar employees, the manager observes the actual abilities (aM1, aF1, aM2, aF2), whereas the employees do not. Additionally, we assume that it is common knowledge that the manager knows the true distribution of abilities. In contrast, the employees hold a perception of the distributions of their abilities. At the beginning of the two-period game, the employees’ abilities are drawn from a uniform distribution, f(a), on the interval [0, 1]. In the present paper, the employees only know f(a). They believe that with prior probability  abilities aMt and aFt are independent and identically distributed (iid) random variables with a uniform distribution on [0, 1]. With probability  the employees believe that aMt is uniformly distributed on [0, β], with , and that aFt is uniformly distributed on [0, 1]. The employees believe that the manager shares their perception. The latter distribution reflects sheer prejudices, since the employees share the prior belief that reflects an overestimation of the males’ abilities, or differently an underestimation of females’ abilities. Hence, the perceived distribution of abilities hold by the employees may reflect the existence of prejudices or discrimination in the workplace.
Distribution 1: 
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Distribution 2: 
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When making a promotion decision in the first period, the manager observes aM1 and aF1. Based on the true ability distribution of males and females the manager makes a promotion decision, , where  implies that the male employee is promoted. After having observed the manager’s promotion decision, i.e. whether a male or female employee has been promoted, employees choose an optimal level of effort. At the end of the first period, the employees revise their prior belief about their abilities. They learn more about the true distribution of abilities by updating their prior belief about aM and aF according to Bayes’ rule. Eventually, each period the employees choose an effort level that is equal to the expected value of their ability conditional on the promotion message received, . The preferences of employee i in each period t are represented by the following utility function

									(1)

Equation (1) states that the employee’s utility in each period depends positively on the actual ability and the level of effort, and depends negatively on the costs of effort. In the utility function of the employees we assume that ability and effort are complements, i.e. the higher the perception of employees about their ability, the more effort they want to exert. Hence, due to the complementarity between ability and effort, posterior beliefs about ability affect the employees’ effort provision decision. The aim of the manager is to maximize the output produced by both employees. The utility function of the manager is represented by

			(2)

Equation (2) shows that the manager derives utility from the total output generated by both employees. The total output is the sum of both employees’ individual performance in each period, that is . The manager’s payoff depends positively on the level of effort exerted by the employee, , and on his actual ability, . The manager is always better off when the employees choose a high effort regardless of their actual abilities.

The timing is as follows. (1) At the beginning of the first period, nature draws the abilities aM1 and aF1. The manager observes a11 and a21, whereas the employees do not observe the abilities. (2) Next, the manager makes a promotion decision based on the observed abilities. (3) Then, the employees revise their prior belief about their abilities, and each employee decides how much effort to exert. (4) At the end of the first period, total output is produced. (5) At the beginning of the second period, nature draws the abilities aM2 and aF2, and the manager supervises two new employees. (6) Nature reveals aM2 and aF2 to the manager, but not to the employees. Again, the manager decides whom of the two employees to promote. (7) The employees revise their prior belief about their abilities, and choose an effort level. (8) At the end of the final period, total output is produced and payoffs are realized.
[bookmark: _Toc309281243]
3.2 The Equilibrium Promotion Decision

In this section, we solve the two-period promotion decision game. Our two-period promotion decision game is a dynamic cheap-talk game. To solve the game, we use the Perfect Bayesian Equilibrium solution concept (PBE). This solution concept implies that each player's strategy must be a best response to the others' equilibrium strategy given their beliefs, and that their prior beliefs must be updated according to Bayes' rule wherever possible. We will now characterize the two-period Perfect Bayesian-Nash equilibrium. This amounts to establishing (i) a strategy for the employees’ effort choices that are optimal given their beliefs about their abilities; (ii) a strategy for the manager’s promotion decision that is optimal given employees effort choices; and (iii) beliefs held by the employees about their abilities are updated according to Bayes’ Rule. In order to solve for Perfect Bayesian Equilibria in this two-period game, we use the concept of backward induction.

[bookmark: _Toc309281244]3.2.1 Equilibrium in the second period game

3.2.1.1 The manager’s promotion decision strategy
The main objective of the manager is to maximize his payoff, this means striving to maximize total output produced by both employees in each period. The manager is indifferent between sending message   to sending  if and only if



This equality in which the manager is indifferent between the two messages can be written as 

 where  							(3)

The expression in (3) determines the message strategy of the manager for any combination of the employees’ abilities in both periods of time (aMt, aFt). The manager’s promotion strategy should be incentive compatible (truthful). This implies that the manager would not expect any positive gains from being dishonest when all others are planning to tell the truth.[footnoteRef:2] Notice that the promotion decision of the manager does indeed depend on aMt and aFt. The manager prefers sending promotion message  to  if  yields a higher total output than . Since it is common knowledge that the manager knows the true distribution of abilities, the manager’s promotion decision will have an impact on the behaviour of employees through their beliefs about their abilities. The looking-glass effect, as discussed in the part on related literature, plays a crucial role in this process. As the employees are uncertain about their abilities, they tend to infer information about their abilities from the messages of their manager. In the present type of game so-called babbling equilibria always exists.[footnoteRef:3] In this study, we will ignore such uninformative equilibria. Equation (3) represents a straight line through the origin, which characterizes the manager’s promotion strategy. In the remainder of this subsection, we will analyse the t-values and curves in more detail, since they determine the manager’s message strategy. [2:  We focus on incentive compatibility (non-commitment) and abstain from situations where the manager can commit himself to a certain value of tπ and t (1-π). In the final section, we discuss the case under commitment.]  [3:  In a babbling equilibrium, the sender of the message randomly chooses a message and the receiver ignores the message. In this paper, we ignore the babbling equilibrium, since we are interested in informative equilibria where the manager’s promotion decision depends on the employees’ abilities. In the present game, an equilibrium exists in which the manager’s promotion decision does not depend on aMt and aFt. In that case,  and ,  ,   and  , . Since the posterior beliefs equal the prior beliefs, we learn nothing new about the players in this game.] 


Given the manager’s message strategy,  or , the updated posterior beliefs result from derivations (4)-(7) for the first distribution, in which abilities are uniformly distributed on [0, 1]. We concentrate on the case where  , which implies that a female employee has a higher probability to be promoted compared to a male employee.
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The updated posterior beliefs with respect to the second distribution, where we focus on  , are represented by derivations (8)-(11).
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Next, for the posteriors derived in (4)-(11) we want to know under which conditions the manager will be indifferent between promoting one of the two employees. Using the posteriors derived before, the manager will be indifferent between promoting either a male or a female employee if the total output produced is the same in both cases.

 

Substituting the posteriors derived before into the following expressions for  and  yields





Due to the complexity of the calculations when solving for the equilibrium values of  and  in the expressions above, we will simplify it by solving for the possible equilibrium values in two distinct situations, i.e. in the case of distribution 1 and distribution 2. This approach gives an approximate impression of ​​the equilibrium values ​​of t in the second period game.[footnoteRef:4] First, we concentrate on the distribution of abilities, uniformly on [0, 1], and we solve for the equilibrium values of . Second, we focus on the second distribution, which represents the existence of (sheer) prejudices, and solve here for equilibrium values of . For the first distribution, using the posteriors derived before in the equations (4)-(7), the manager will be indifferent if [4:  Instead of relying on numerical simulations, we will obtain an analytical solution for the equilibrium of this game by doing some simplifications. By approach, this simplification shows how the straight lines representing the manager’s equilibrium promotion decision will look like.] 


 

This equality can be rewritten as 



Solving this equality for the possible equilibrium values of  yields that the manager is indifferent between sending either message  or message  if  or . These outcomes show a number of things. In the equilibrium characterized by  the manager always promotes honestly the most able employee, this is quite intuitive. Hence, the promotion decision of the manager is based on a certain notion of fairness, since the most qualified and able employee gets a promotion. Whereas in the other equilibrium found, characterized by  , the manager has ex post a preference for promoting a female employee, even though ex ante the employees are equally able. As we have seen before in the related literature, a possible explanation for this finding is the existence of (sheer) prejudices or labour market discrimination in the workplace.

For the second distribution of abilities, in which aM2 is uniformly distributed on [0, β] and aF2 is uniformly distributed on [0, 1], using the posteriors derived in equations (8)-(11), the manager will be indifferent if the following equality holds

 


Substituting the posteriors into this equality results in




Again, solving this equality for the equilibrium values of , for which holds that the manager is indifferent between promoting a male or a female employee, results in , for . Regarding this outcome, three things are worth mentioning. First, there exists no real value of  solving the equilibrium value found if . Second, when β approaches to one, we get the same two equilibria as we identified before for the first distribution of abilities. Third, the equilibrium value found shows that the larger is β, the more the two possible values  and  converge. The implication of this finding is that if increasing prejudices in the workplace exist , then the manager's message strategies converge to each other. This means that a male employee promotion becomes more probable.

As we have seen before, the manager’s promotion strategy depends on likelihood of the two distinct distributions of abilities. The manager’s message strategy in distribution 1 is represented in figure 1, whereas figure 2 depicts the manager’s promotion strategy for distribution 2. The locus of pairs (aM, aF) for which the manager is indifferent between sending message  to sending  is given by the various straight lines with slope t. Note that  and  represent also equilibrium promotion strategies of the manager for the case that  and  (see proofs in Appendix C). It is remarkable that in these equilibria the manager has a strong preference for promoting a male employee even for relatively small values of β. Although employees have ex ante the same abilities, ex post the probability that a male will be promoted is much higher than the likelihood of a female being promoted. Regarding the equilibrium value , notice that when β approaches to one, we get the same equilibrium as identified before characterized by . Moreover, the probability of male promotion increases when β increases. 
The manager prefers to send message  if  and  if . In the figures 1 and 2 below the managers’s promotion decisions are represented for the different euilibrium situations. Two things are worth emphasizing. First, whether the manager will tend to promote more often a male employee compared to a female, depends on the value of β. The manager tends to promote more often a male employee by an increasing β. Hence, for the manager it can be advantageous to maintain prejudices in the workplace by increasing the likelihood of distribution 2. As a result, employees can be motivated to work harder and to perform better ultimately resulting in a higher total output of the organisation. Note that it is profitable for the manager to promote a male employee, since total output will be higher in that case. Second, the manager’s promotion decision has an impact on the behaviour of employees through their beliefs about their abilities. Given the two possible distributions of abilities, employees will be motivated to exert more effort when they observe more often promotions in favour of men. This is due to the complementarity between ability and effort.
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Figure 1: The manager’s promotion strategy in distribution 1, where 
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Figure 2: The manager’s promotion strategy in distribution 2, where 


To make things more clear, we discuss two examples. In the case that , a male employee has a much higher probability to be promoted compared to a female employee. As derived before, the corresponding equilibrium value is characterized by . Suppose that   and . Ex ante, the employees are assumed to be equally able. However, the ex post probability that a male employee will be promoted is approximately 0.98. Hence, in this case the manager almost always promotes the male employee. Only with a very small probability (0.02) the female candidate is being promoted.
On the other hand, in the situation that  a female employee is more likely to be promoted compared to the other employee. In this case, an equilibrium exists characterized by , for . Suppose again that  and now . Ex post, the probability that a female employee is promoted in this case equals  . 

[bookmark: _Toc309281245]3.2.2 Equilibrium in the first period game

The first-period game is the same as the second-period game, except for the fact that the manager has a strict incentive to promote more often a male employee. The promotion decision made in this first period game may influence the inferences the employees draw about the likelihood of the two distributions of abilities in the second period game. Given the manager’s promotion strategy, in which more often male employees are promoted, employees perceive the second distribution of abilities with prejudices as being more likely. As the manager makes employees believe that the second distribution is more likely, employees will be encouraged and motivated to work harder, since the total of expected abilities of the employees is higher in the second distribution compared to the first distribution.[footnoteRef:5] This results in higher effort levels and hence a higher total output for the organization. Recall that the manager aims to maximize the total output produced and his promotion strategy will be in line with this. Since total output produced will be higher in the second distribution compared to the first distribution, the manager prefers the distribution with (sheer) prejudices. Hence, for the manager it can be advantageous to maintain deliberately prejudices in the workplace. On the other hand, employees want to maximize their utility and infer information from the promotion decision of the manager about their relative abilities and the odds of the two possible distributions. The learning process of the employees will be discussed in more detail hereafter. [5:  The total of expected abilities of the employees in the second distribution exceeds the total of expected abilities in the first distribution, that is , substituting for the relevant values results in   .] 


Similar to the second period game, we can distinguish the following equilibrium promotion decisions of the manager. First, for the distribution of abilities where  and  and , there exist three different equilibria in which the manager’s promotion decision strategy depends on aM1 and aF1.  We can characterize these equilibria by different values of , that is , and . Second, for the second distribution of abilities, where  and  and , we can characterize the following equilibria in which the manager’s promotion decision strategy depends on aM1 and aF1 by different values of t(1-π), that is  and .
3.2.2.1 Learning process employees
The employees will enter the second period game with common knowledge about the promotion decision that has been made in the first period. At the end of the second period, it will be common knowledge who has been promoted by the manager in both periods. Further, note that it is common knowledge that the manager knows the true distribution of abilities. The employees do not know the true distribution of abilities: they assign prior probability π to distribution 1 (both aM and aF uniformly distribution on [0,1]) and probability (1-π) to occurrence of distribution 2 (aM uniformly distributed on [0,β], with , and aF uniformly distributed on [0,1]). The employees believe that the manager shares their perception. We are interested in the learning process of the employees based on the manager’s promotion decisions in the first period game. In order to discuss the learning process of the employees in this two-period game in more detail, we have to derive the updated posterior beliefs and compare the prior belief with those posteriors. 

In order to calculate the updated posterior beliefs about the two possible distributions of abilities, we use the equilibrium values characterized by  and , as derived before. The choice for these two equilibria is based on the assumption that the manager has a mild preference for  and . This implies that when the manager has the choice for a certain promotion strategy, he prefers the one with the least discriminatory outcomes. According to Bayes’ Rule the employees’ updated posterior beliefs are







First, comparison of the posterior belief  with the prior belief π yields that , for . [footnoteRef:6] This implies that employees update their prior belief about the likelihood of the first distribution of abilities, conditional on the observation of a promotion decision in favour of a male employee, downwards. Hence, by revising their a priori beliefs, employees learn from the observation of a male employee promotion that distribution 1 becomes less likely. Employees assign therefore a lower probability to the occurrence of distribution 1. Therefore, if in the first period game a man has received a promotion, employees will infer from this observation that the male candidate was probably more able and skilled compared to the female candidate. In this situation, promotion of a male candidate has no large adverse consequences for the self-esteem held by a female candidate. Recall that in our dynamic model it is important that a manager’s promotion decision may contain information about how he perceives his employees. For that reason, the manager’s promotion decision may influence employees’ self-perceptions, and in turn their effort choices, self-image and motivation. Since we assumed that ability and effort are complementary, employees with a more positive self-image tend to expend more effort. This process is called the looking-glass self, as we discussed before in the related literature.  [6:  Despite the fact that we have focused on cases where  and , it is remarkable that already for a relatively small interval of values where  the manager has a preference to promote more often male employees in the first period. This implies that even in cases where initially female employees are more likely to get promotions, the manager has already strong incentives to promote male employees.] 

Thus, after revising their a priori beliefs, employees perceive the second distribution of abilities (with sheer prejudices), as being more likely, since this second distribution reflects an overestimation of male employees’ abilities (). Since the total of expected abilities in the second distribution is higher than the first distribution, both groups of employees will be motivated to work harder in the second period in order to get a promotion.

Second, a comparison between the posterior belief of the first distribution of abilities conditional on promotion of a female employee and the a priori belief yields that , for . This means that due to the learning process of employees in this dynamic game, a higher probability is assigned to the likelihood of the first distribution of abilities, given that a female employee has been promoted. Thus, when employees observe that a woman has been promoted in the first period game, then they infer from this that the male candidate was probably much less able than the female candidate was. In contrast to the previous case, not promoting a male employee may have strong adverse consequences for a male employee’s self-perception. Since an employee’s effort depends positively on his belief that he is able, promoting a female employee may demotivate the male employee, resulting in exerting lower levels of effort in the second period. Thus, when revising their prior beliefs employees believe that the equal distribution of abilities is more likely to occur, and hence it becomes less likely that there exist sheer prejudices or labour market discrimination in the workplace.

The learning process of employees from the first period game shows that the more male employees are being promoted, the higher the probability employees assign to the second distribution of abilities with prejudices. This confirms that if the manager promotes a male employee in the first period, the employees infer from this that in the second period game it becomes more likely that (sheer) prejudices exist in the workplace. Consequently, employees will be motivated to exert higher levels of effort in order to become promoted in the second period. Hence, it is shown that it can be beneficial for the manager to distort the learning process of the employees about the existence of possible prejudices on the work floor. By maintaining prejudices, the manager can motivate employees to exert higher levels of effort. Our model thus predicts that managers tend to maintain (sheer) prejudices in the workplace with the aim of motivating employees to work harder and exert more effort in order to get a promotion.

[bookmark: _Toc309281246]3.3 Conclusion
This theoretical section has studied the role of two different distributions of abilities, one with equal abilities and one with (sheer) prejudices, for a manager’s promotion decisions. The main purpose of this theoretical study is to demonstrate that it can be advantageous for a manager in an organizational unit to preserve prejudices in the workplace in the context of promotions. We have considered a two-period model, in which a manager’s promotion decision in the first period game affects employees’ inferences about the likelihood of the two distributions of abilities and thereby their motivation in the second period game. We have shown that it is beneficial for the manager to distort the learning process of the employees about the existence of possible prejudices and discrimination in the workplace. By sustaining prejudices in the workplace, employees can be motivated to exert more effort and to perform better, ultimately resulting in a maximization of the total output produced in the organisation.


[bookmark: _Toc309281247]4. Empirical section

[bookmark: _Toc309281248]4.1 Introduction

An important assumption we have made in the theoretical section is about the imperfect knowledge agents have about their abilities. In order to test for the correctness and truthfulness of this assumption an empirical experiment will be conducted. The empirical research described in this section explores how accurate students are able to assess their own ability. Data from a questionnaire among students following the course Macro-economics at the Erasmus School of Economics (ESE) are used to analyse differences between how students’ perceived ability relates to their actual ability and how students rank themselves relative to other fellow students. Do the students in general overestimate, underestimate, or correctly estimate their actual ability measured by estimating their ability in the bachelor course Macro-economics? Are there differences between how men and women estimate their ability in the course Macro-economics? We are particularly interested in these kinds of questions.

Standard economic theory assumes that agents process information about their own ability by updating their prior beliefs according to Bayes’ Rule. Psychologists, on the other hand, suggested that individuals systematically rate their own ability as being above average. This implies that individuals may have excessive confidence in their abilities. In this context, Svenson’s (1981) work is a widely cited example in this literature. Svenson found that a large majority of subjects (88% of US drivers) ranked themselves safer than the median driver.  
The relationship between students' expectations and performance is based on and inspired by the work of Herbert Simon (1955), Nobel Prize-winner in economics. Simon was the first recognized behavioural economist who attempted to incorporate psychological realism into economic models and explanations. Simon suggested  that  rational  behaviour  needed  to  be examined  from  the  perspective  of  the  individual's  perception  and experience  of  the  decision  situation.  Simon's thinking offered a model in which utility maximization was replaced by the concept of satisficing, and he suggested that decision makers should be viewed as being bounded rational. Furthermore, Simon (1955) has shown that performance may depend on aspiration levels that people hold. On the other hand, behavioural psychologists Daniel Kahneman and Amos Tversky (1984) proposed in their work that there is a close relationship between perceptions and behaviour. This relationship suggests that performance may remain below expectations due to low aspiration levels and ‘biased’ perceptions.

In the present research on expectations and performance, we will concentrate both on absolute and relative self-assessments of students. This implies that we are interested in whether students absolutely (subjects predict that they will perform better than they really do) or relatively (subjects state their performance ranks higher, compared to that of others, than it really does) overestimate, underestimate, or correctly estimate their actual ability. Furthermore, an analysis about possible differences between how men and women estimate their ability will be considered. Several studies on differences in perceived and actual competence between male and female students provide rather consistent results. On the one hand, several studies suggest that women perform better in education than men, see for example Seegers (2011). On the other hand, females in general have been found to underestimate their ability, whereas males tend to overestimate their ability (Phillips & Zimmerman, 1990; Niederl & Vesterlund, 2007; Hargreaves, Homer & Swinnerton, 2008).

The aim of this experiment is to test for the well-known finding in social psychology that agents often misjudge their own abilities; rate themselves above average. In addition to testing for possible overconfidence, we test the hypothesis that subjects are not able to estimate their abilities correctly due to imperfect knowledge about their abilities. Regarding the possible gender differences, we expect that compared to men, women have lower expectations, but they achieve better results. This hypothesis is based on the idea that women perform better than men, but are under confident about their abilities.




[bookmark: _Toc309281249]4.2 Methodology and data
	
[bookmark: _Toc309281250]4.2.1 Experimental design
The investigation of the main hypothesis requires that information about expectations and performance of students has to be collected. During the second block of the academic year, all first-year bachelor students Economics and Business Economics at the Erasmus University Rotterdam follow the course Macro-economics. In a survey, the respondents were asked about their self-perceived exam grade in the course Macro-economics and were asked how they would rank themselves compared to other students. Since we analyse the expectations for a bachelor course, the participating students are on average about the same age and have similar prior knowledge about their ability. This makes comparison between students seem sensible and appropriate.

[bookmark: _Toc309281251]4.2.2 Questionnaire
The questionnaire, about the extent to which students are able to assess their performance, is conducted in the workgroups in the final week before the exam Macro-economics took place. Participation in the questionnaire was voluntary and anonymous, apart from the case that if students were willing to compete for a reward, then the name and student number become known. Among the students who succeed in estimating their exam grade, we allotted four book vouchers of €25 each. The aim with providing a reward was mainly to incentivize students to give accurate and honest self-perceptions about their ability.
The questionnaire used includes questions on expectations, relative ability judgments and students’ personal information on name, student number and gender.[footnoteRef:7] In the questionnaire, the students were asked to estimate their grade for the course Macro-economics. In particular, the students were asked: “Which grade do you think you will get in Macro-economics this year?” This question can be seen to represent the perceived ability of the student. By comparing the perceived ability with the actual ability, we will get more insight in possible overconfidence or under confidence of students. In addition to the perceived ability, students were asked about their ability relative to fellow students following the same course. The students were asked either: “If you were to rank all the students in your Macro-economics class from the worst to the best in Macro-economics, encircle where you would put yourself?” or “If you were to rank all the students with the same gender as you in your Macro-economics class from the worst to the best in Macro-economics, encircle where you would put yourself?”. Both the questions on expectations and relative ranking were measured on a likert scale of 1-10. We use a percentile ranking, i.e. there are ten intervals and each subject is asked to place himself/herself into one of the ten intervals. The relevant questionnaire is shown in Appendix A. The expected grade can be compared to the actual exam grade obtained. We define in the present research the 'bias' as the difference between the perceived grade and the actual obtained grade for the bachelor course Macro-economics. [7:  Note that students had only to give their name and student number if they like the opportunity to win a reward.] 


[bookmark: _Toc309281252]4.2.3 Respondents
The data is collected from 386 bachelor students at the Erasmus School of Economics in the last week before the exam Macro-economics took place. The course has various groups of participants. The largest group consists of students from the regular full-time program Economics and Business Economics, but there are also Econometrics students and students from the English version of the program (IBEB). In the section with the analysis hereafter, we will compare the regular full-time program students with the Econometrics students. Furthermore, we concentrate on possible differences in expectations, ranking and performance between the male and female respondents. In total about 386 students participated in the questionnaire; in more detail the database used contains 274 men and 112 women.[footnoteRef:8] This imbalance is caused by the fact that in general relatively more men than women choose to study Economics and Econometrics. [8:  Note that because not all students answered all questions in the survey, we deal with missing data.] 


[bookmark: _Toc309281253]4.2.4 Methodology
In order to test whether the differences in means between groups are statistically significant or not, we conduct either a two-sample T-test or a paired sample T-test. The first test mentioned is an independent group T-test and the last one is a dependent group T-test. With respect to the two-sample T-test, we have to note that there are two possible types. To decide on which type to conduct, we have first to perform an F-test to decide whether the variances are equal in both groups or not. This in turn determines the type of T-test to perform, i.e. one that assumes equal variances and one that does not make that assumption. Furthermore, for an empirical estimation of the Macro-economics test score students actually received, we use the statistical computer program EViews.
[bookmark: _Toc309281254]4.3 Results and Analysis
This section presents the main results of a study with data from a survey among students following the course Macro-economics at the Erasmus School of Economics. The main findings in the present research are used to analyse differences between how students’ perceived ability relates to their actual ability and how students rank themselves relative to fellow students.

[bookmark: _Toc309281255]4.3.1 Perceptions and actual performance
Table 1 presents some basic descriptive statistics. The first column in this table shows the descriptive statistics for the total group of students who participated in the questionnaire. In total 386 students gave their self-perceived test score for the course Macro-economics, which gives an average perceived grade of 6.67. Regarding the relative ability judgments across all students, on average the total group of students rank themselves in the top 30 per cent of the ability distribution. This is true for both the ranking relative to all the students and the ranking relative to all the students with the same gender in Macro-economics class. When considering the male (274) and female (112) student population in this study, it is obvious that men are over presented, i.e. 71% men compared to 29% women. The average self-perceived exam grades for the male and female population are respectively 6.78 and 6.44. There is a rather small gender difference in relative ability assessments: men rank themselves in the top 30 per cent of the ability distribution, whereas women in the top 40 per cent. Note that this is the case in both ranking relative to all fellow students and only fellow students with the same gender.

Table 1
	
	Total 
	Male 
	Female 

	Number of observations
	386
	274 
	112 

	Percentage
	100 
	71 
	29 

	Perceived grade[footnoteRef:9] [9:  Note that the perceived and actual grades are given as a weighted average, as well as the results concerning the relative ranking of students.] 

	 6.67
	6.78 
	6.44 

	Average ranking against total group
	 6.77
	7.00 
	6.26 

	Average ranking against same gender group
	 6.81 
	7.05 
	6.27 



The findings concerning the actual obtained test score in the course of interest are shown in table 2. It should be noted that only the students who participated in the survey and finished the final exam are considered in this sample. In more detail, this relates to 200 male students and 71 female students. The average perceived exam grade for the total group of students, men and women are respectively 6.72, 6.81 and 6.49. These expectations are in sharp contrast to the actual obtained test scores. In contrast to the expected exam grades, the average actual obtained final exam score for the total group of students, men and women are respectively 5.87, 5.84 and 5.96. It seems that women perform on average better than men do, but they have lower expectations about their ability compared to men. 
Do students in general overestimate, underestimate, or correctly estimate their actual ability? According to the students’ self-assessments, few students underestimated their ability, whereas the majority of students tended to overestimate their performance. A more detailed analysis showed that 4 per cent of the students predicted their exam grade accurately, 30 per cent of the students underestimated their ability and 66 per cent overestimated their ability. This result is in line with the well-known finding in social psychology that agents often misjudge their own abilities; particularly agents tend to overestimate their ability (e.g., Svenson, 1981; Baumeister, 1998; Kruger, 1999 and Ackerman et al., 2002).


Table 2
	
	Total 
	Male 
	Female 

	Observations 
	271 
	200 
	71 

	Percentage 
	100 
	74
	26

	Perceived Grade 
	 6.72 
	6.81 
	6.49 

	Actual Grade 
	 5.87 
	5.84 
	5.96 

	Bias: Perception-/-Actual 
	 0.85 
	0.97 
	0.53 





[bookmark: _Toc309281256]4.3.2 Significance of differences
The significance of the differences between the average grades for men and women is examined with the T-test for comparing two groups. In order to know whether the concerning T-test is 'pooled' or not, depends on the outcome of a test of equal variances (F-test). This shows that men and women differ significantly in some of the variables of interest.
A separate analysis is carried out in order to explore possible gender differences in students’ self-assessed and actual ability. More detailed information about students’ perceptions; performance and distortion are given in Table 3 of Appendix B. The p-value of a paired sample t-test shows that the differences in perceived and actual grades for the total group of students are significantly different from zero. The self-perceived grades are significantly higher than the actual obtained exam grades for both men and women. The results of the two sample t-tests show a significant gender difference between the self-perceived grades for male (6.78) and female (6.44) students. Men and women achieve similar results in the bachelor course Macro-economics, respectively a weighted average grade of 5.84 for men and 5.96 for women. Nevertheless, significantly more men than women overestimate their ability, i.e. male students perceived themselves as better than the test scores actually showed. This is consistent with the evidence from social psychology that men are more overconfident compared to women. Figure 3 provides an overview of the comparison between men and women with respect to their weighted average of perceived and actual grades and distortion between perceived and actual grade. It appears that there is a significant gender difference in perceived grade and bias, but this gender difference is absent in actual obtained exam grades. Our findings show a similar pattern with respect to the relative ranking of students. Both in ranking relative to all the students as in ranking relative to all the students with the same gender in Macro-economics class, men expect significantly higher grades than women. The perceived relative ranking and the actual relative ranking are significantly different for both the total group of students as for the male and female group of students (see figure 4). This finding is consistent with the tendency for individuals to rank themselves too highly or to overestimate themselves compared to others, the so-called better-than-average effect in the literature (for example Svenson, 1981). Moreover, Kruger and Dunning (1999) did a comparable experiment where they used a percentile ranking. Their results show that the participants tended to overestimate their ability relative to their peers.



Figure 3


We examined whether students’ beliefs about performance in a certain course are gendered. Our results show the following pattern: 62 per cent of female respondents and 68 per cent of male respondents overestimated their exam grade. In addition, 34 per cent of females and 28.5 per cent of males underestimated their grade on the test. This pattern is similar to the one found by Nyström (2004), who studied the relationship between the self-perceived competence in mathematics and the performance on a mathematics test. Our results are also consistent with findings in other studies on this topic. In general, women have consistently been found to underestimate their ability, whereas men often tend to overestimate their ability (see for example Phillips & Zimmerman, 1990; Niederl & Vesterlund, 2007; Hargreaves, Homer & Swinnerton, 2008).

Besides the comparison between male and female students, it is also very interesting to make a comparison between Economics and Econometrics students. Since the course Macro-economics has various groups of participants, it is possible to make such an analysis. The results of the comparison between Economics and Econometrics students in their perceived and actual abilities are given in table 4. The sample we consider consists of 89.7 per cent of Economics students and 10.3 per cent of Econometrics students. This imbalance is due to the large-scale study Economics in relation to the relative small-scale study Econometrics. For both groups of students, we find a significant difference between their self-perceived grade and their actual exam grade. The results are similar to the findings of gender differences. Although we found a significant difference in perceptions between Economics and Econometrics students, we did not find significant differences in actual obtained exam grades (see figure 5 in Appendix B).

Different studies have shown that students in the top percentile of performance make more accurate self-assessments or tend to underestimate their performance compared to students in the lowest percentile who tend to overestimate their performance (see, for example Boud and Falchikov, 1989; Kruger and Dunning, 1999). To test for this in our data, we analysed a distinction in ten different categories of perceived grades in order to examine whether students with different abilities overestimate or underestimate their actual ability (table 5). We find that the lower scoring students in category 5 were more accurate in estimating their actual performance and the higher scoring students (from category 6 to 10) overestimated their performance. In our sample we observe that only men are represented in the categories 9 and 10 of perceived abilities (see figure 6 and 7 in Appendix B). Furthermore, our results show that women are more precise in their self-assessments of their abilities. For the high-achieving female students we found evidence for their more realistic and accurate self-assessments. However, we did not find such an evidence for the high-achieving male students in our sample.

[bookmark: _Toc309281257]4.3.3 Regression estimates
Before a regression analysis can be conducted, it is important to test for the interrelationship between independent variables in a regression model. There may be multicollinearity, which may result in a less reliable regression analysis. Multicollinearity occurs when independent variables in the regression model explain the same variance in the regression. Based on Pindyck and Rubinfeld (1998), we assume that multicollinearity exists if the correlation coefficient is larger than 0.8. When this is the case, both explanatory variables should be taken apart from each other in the regression estimates. We controlled for this in our data and we did not find correlation coefficients with a value larger than 0.8 (see table 6).
Figure 8 in Appendix B provides some basic descriptive statistics about the explanatory and independent variables. The descriptive statistics are given for the variables: actual Macro-economics exam grade, self-perceived exam grade, actual Micro-economics exam grade and the bias. The bias is defined as the distortion between perceived and actual exam grade. Table 7 below shows the results of the regression estimates, which are performed to get more insight in the relationship between perceived and actual ability. Since the students’ level of intelligence is an important aspect in the relationship between perception and actual ability, we use the Micro-economics grades of those students as a measure for intelligence. Micro-economics is comparable to the course we consider in terms of study weight (8 ECTS), content, and took place one block before this course was taught. We performed a regression estimate in Eviews to test the explanatory power of the model with the Macro-economics grade as dependent variable and gender, perception and Micro-economics grade as explanatory variables. This regression estimate shows that 33% (R-squared) of the variance in this model is explained by the explanatory variables in this regression model. The multiple regression results show that there is a significant and positive effect of both perception and Micro-economics grade on the actual obtained Macro-economic exam grade. This implies that the higher the perceived grade and the higher the obtained Micro-economics grade, the higher the actual Macro-economics grade will be. The variable gender is a dummy variable, which is equal to 0 if female and equal to 1 if male. The significant and negative coefficient of -0.5638 should be interpreted as follows. Female students are getting 0.56 points higher grades for the course Macro-economics compared to male students. This gender effect turns to be positive and significant in a regression estimate with perception or bias as dependent variable and gender and Micro-economics grade as independent variables. We first consider the regression of gender and Micro-economics on perception. There is a significant and positive relationship between the Micro-economics exam grade obtained and the perception of the Macro-economics exam grade. Hence, the higher the grade for the course Micro-economics, the higher students will perceive their Macro-economics abilities. It seems that male students perceive 0.34 points higher grades for this course compared to female students. In the regression estimate of gender and Micro-economics on the bias, we find a negative and significant effect of the Micro-economics grade on the distortion between perceived and actual Macro-economics grade. This implies that students will be less biased in their perceptions when they have obtained a lower grade for the course Micro-economics. The regression estimates show also a positive and significant gender effect. Male students have a 0.71 point higher distortion between perception and actual exam grade relative to female students. 
Finally, our main results provide evidence that women have lower expectations, but obtain better results and have a less distorted self-image on their actual performance. The Micro-economics grade has a positive effect on the perceived and actual Macro-economics grade, but seems to have a moderating effect on the bias.

Table 7
	
	Macro-Economics Grade 
	Perception
	Bias

	Number of observations 
	249 
	249 
	249 

	Gender 
	-0.5638*** 
(0.2037) 
	0.3404*** 
(0.1089) 
	0.7138*** 
(0.2050) 

	Perception 
	0.5591**** 
(0.1169) 
	
	

	Micro-Economics Grade 
	0.4133*** 
(0.0655)
	0.2624*** 
(0.0315) 
	-0.2976*** 
(0.0594) 

	R-squared 
	0.3251 
	0.2527 
	0.1244 

	Adjusted R-squared 
	0.3169 
	0.2466 
	0.1172 



Note: ***, **, * indicate significance at the 1, 5, and 10 per cent level, respectively. Standard errors are represented between brackets.

[bookmark: _Toc309281258]4.4 Conclusion
The central research question in this section is about to what extent students are able to assess their own ability. Previous studies show that women often have lower expectations about their own abilities than men do, whereas women perform better. The aim of this experiment is to test for the well-known finding in social psychology that agents often misjudge their own abilities and often rate themselves above average. Therefore, we investigate the relation between self-perceived and actual abilities. In addition to testing for possible overconfidence, we test the hypothesis that subjects are unable to estimate their abilities correctly due to imperfect knowledge. We examined this using data from a questionnaire among students following the bachelor course Macro-economics at the Erasmus School of Economics. In particular, we compared the a priori self-perceived exam grade to the actual obtained test score. Regarding the respondents we examined in this study, the following conclusions can be made. The main findings show that female students have lower expectations and are less confident about their (absolute and relative) abilities compared to male students, but female students achieve better results. In our sample, we found that 4 per cent of students predicted their exam grade accurately, 30 per cent students underestimated their ability and 66 per cent overestimated their ability. Furthermore, we found evidence for the well-known finding in social psychology that individuals tend to overestimate themselves compared to others. This holds both for the comparison between men and women, and for the comparison between Economics and Econometrics students. The regression estimates show that women have lower expectations, but achieve better results and have a less distorted self-image on their actual performance. The Micro-economics grade has a positive effect on the perceived and actual Macro-economics grade, but seems to have a moderating effect on the bias.
[bookmark: _Toc308033532][bookmark: _Toc309281259]
5. Conclusion and discussion

In this final section, we present and discuss the main findings in this master’s thesis. For both the theoretical section and the empirical section, we first provide a conclusion and then we discuss the possible implications and limitations of our main results. Furthermore, we present some suggestions for possible further research.

[bookmark: _Toc308033533][bookmark: _Toc309281260]5.1 Conclusion
In this master’s thesis, we analysed in a game-theoretical model how the existence of (sheer) prejudices or labour market discrimination in the workplace affect a manager’s promotion decisions. In particular, the main purpose of the theoretical study was to demonstrate that it could be advantageous for a manager to maintain prejudices in the workplace. Furthermore, in the empirical section we provide evidence for one of the key assumptions made in the theoretical model. In more detail, we examined how accurate students are able to assess their own ability in order to test for the assumption that agents have imperfect knowledge about their abilities. All taken together, this master’s thesis has tried to contribute to several strands in the literature both on self-assessment of abilities and prejudices.

[bookmark: _Toc309281261]5.1.1 Conclusion theoretical section
The main purpose of the theoretical study (section 3) was to show that a manager might benefit from distorting the employees’ learning process by sustaining (sheer) prejudices in the workplace. In a two-period promotion decision model, an organizational unit is led by an experienced manager who supervises each period two new employees. We examined the influence of two different distributions of abilities on a manager’s promotion decisions in a dynamic game. One of the distributions of abilities represents the existence of (sheer) prejudices in the workplace. It has been shown that for the manager it can be profitable to sustain existing (sheer) prejudices in the workplace. Since the manager consciously prefers to promote a male employee in the first period, employees draw inferences about the likelihood of the two possible distributions of abilities. The manager intentionally distorts the employees’ learning process. By doing so, employees can be motivated to work harder and to perform better, ultimately resulting in a higher total output in the second period. Our model thus predicts that managers who have to make a promotion decision tend to preserve (sheer) prejudices in the workplace with the aim of inducing employees to exert higher levels of effort in order to get a promotion. Thus, our model shows that by preserving (sheer) prejudices in the workplace employees’ performance can be enhanced and profit of the organisation can be maximized.

[bookmark: _Toc309281262]5.1.2 Conclusion empirical section
The central question in the empirical research (section 4) is posed to examine to what extent students are able to assess their own ability. In this empirical experiment, we investigated the relationship between self-perceived and actual abilities in more detail. The aim of this experiment was to test for the well-known finding in social psychology that agents often misjudge their own abilities and often rate themselves above average. In addition to testing for possible overconfidence, we test the hypothesis that subjects are unable to estimate correctly their abilities due to imperfect knowledge. We examined this using data from a questionnaire among students following the bachelor course Macro-economics at the Erasmus School of Economics. In particular, the a priori self-perceived exam grade is compared to the actual obtained test score. Based on the findings in this empirical research, we can conclude that female students have lower expectations and are less confident about their (absolute and relative) abilities compared to male students, nevertheless it appears that female students achieve on average better results. In our sample, we found that 4 per cent of the respondents predicted their exam grade accurately, 30 per cent of the students underestimated their ability and 66 per cent overestimated their ability. Furthermore, we found evidence for the well-known finding in social psychology that individuals tend to overestimate themselves compared to others. This holds both for the comparison between men and women and for the comparison between Economics and Econometrics students. Finally, the regression estimates show that women have lower expectations, but achieve better results and have a less distorted self-image on their actual performance. The Micro-economics grade has a positive effect on the perceived and actual Macro-economics grade, but seems to have a moderating effect on the bias.

[bookmark: _Toc308033534]


[bookmark: _Toc309281263]5.2 Discussion and Further Research
We are aware that our results from the empirical experiment are subject to some limitations. Regarding the empirical study, we realize that the experiment we conducted is only based on a specific group of students, i.e. students studying Economics at the Erasmus University Rotterdam. This could be regarded as a limitation due to the limited generalizability of the results to other fields and subjects. It may therefore be interesting for future research to extend this experiment to other fields of study and other courses.  In addition, for the long run it may be necessary to look at the trend of the relationship between perceived and actual ability. It is possible to analyse the trend in this relationship by conducting the same experiment over time. Heij, Noordegraaf-Eelens and Franses (2008) have done a similar research, in which they studied the trends in self-confidence and performance of university students. They found evidence for increasing expectations and decreasing performance over time for students at the Erasmus University Rotterdam. Furthermore, it should be noted that the students’ self-perceived grade depends not only on objective factors such as previous grades obtained and perceptions, but depends also on other objective factors, such as study effort, and subjective factors, such as degree of optimism. Taking these factors also into account in the analysis can be useful and insightful in understanding which factors have an impact on the actual obtained grade (actual ability). However, despite the limited scope of the present experiment, we found evidence for the imperfect knowledge of individuals about their ability.

The theoretical section in this study is based on some key features and assumptions. Therefore, it is interesting to know how the results in the theoretical section may change when we relax the main assumptions in this model. One of the main assumptions is that the manager has superior information and a more accurate impression of the ability of his employees than they have themselves. This is a well-known finding in the social psychology. Although this is an essential and important feature in our theoretical model, we are aware that this is not always true. There may be situations where employees may have a more accurate view of their abilities than their manager has, based on several professional experiences in similar jobs. Another key assumption relies on the fact that ability and effort are complements in the objective function of the employees. This means that an employee’s effort depends positively on the self-perception of his ability. This is a commonly used assumption in research and describes many realistic situations. However, in real life there may also be situations in which effort and abilities are substitutes. For instance, if effort and ability are substitutes at producing ability signals when an employee’s ability is unknown and promotions are an important source of incentives due to reputational or career concerns, then the employee has an incentive to improve reputation by increasing effort. As previously demonstrated by Crutzen, Swank and Visser (2010) there are some factors mediating the incentive of the manager to differentiate between his employees. One of these factors they mention is the convexity of the cost of effort function. Also in our theoretical model, the extent of convexity of the cost of effort function may have an impact on the profitability of sustaining (sheer) prejudices in the workplace. Note that the more convex the costs of effort are, the less benefit remains from motivating employees to work harder in the second period. Hence, the more convex are the costs, the smaller might be the benefits from sustaining prejudices in the workplace, by promoting more often male employees.

Furthermore, in the present theoretical model we have assumed that the manager cannot commit to a certain promotion strategy. However, it may be insightful to describe the differences between commitment and no commitment of the manager to a certain promotion strategy. In the absence of commitment, the manager decides whether to promote a male or female employee, given the employees’ abilities and given the inferences the employees draw from the manager’s promotion decision. In contrast, under commitment, the manager has to commit himself to predetermined promotion rules or a value of tc, which is chosen to maximize the manager’s expected payoff. Under commitment, the manager takes into account the consequences of his promotion decisions for the inferences employees draw. The predetermined promotion rules prescribe the objective rules for which the manager promotes a male or a female employee. Note that under commitment to a predetermined promotion rule the employees in our model would get much more information about the abilities of employees promoted. Therefore, by revising their a priori beliefs, employees observe not only the promotion decision but infer also valuable information about the ability of the employees. If an employee is promoted, then he is probably more able and meets the requirements for promotion. Hence, when in that case a male employee is promoted, it is much more probable that the second distribution of abilities occurs. In addition, in real life there may be some legal restrictions in organisations on preserving prejudices in the workplace, for example affirmative action policies in the labour market. Suppose that the law stipulates that the manager’s promotion decisions over time should show an equally chance of promotion for both male and female employees. This would mean that a manager would be unable to maintain prejudices within an organization. When it is common knowledge that there are such legal restrictions, the expectation about the effect on the learning process of employees may show a more slow and gradual learning process. This extension of the model can be explored in more detail in further research.

Finally, the game-theoretical model in the present study should be regarded as a starting point for further research to examine how a manager’s promotion decision may be influenced by existence of (sheer) prejudices in the workplace. We have focussed on analytical solutions for the equilibria of this two-period game by doing some simplifications, instead of relying on numerical simulations. We solved by approach for the manager’s equilibrium message strategies in the two distinct distributions of abilities. Due to the simplification we made, we did not take the prior probabilities of the two distributions into account. However, the employees do not know for sure which distribution in fact occurs, but they assign probabilities to the occurrence of the two distributions. Therefore, we are aware that our results might be biased. Conducting numerical simulations will result in  and  . This means that the manager’s equilibrium promotion strategies will depend on the values of π and β. We expect that employees will infer from the observation of high values of π and small values of β, that is , that the likelihood of the manager’s message strategy characterized by  increases. The expectation in this case is that , which implies that female employees are promoted with a higher probability than male employees are. In contrast, for small values of π and larger values of β, that is , employees believe that the manager’s message strategy characterized by  is more likely to occur. Note that male employees are more often promoted in the case where . To be able to make better and more accurate judgments on the possible outcomes, we should conduct in more detail numerical simulations. We leave this for future research.
Furthermore, in the present study we limited our attention to the situation where the employees only observe the manager’s promotion decision. However, it may be possible that employees observe both the promotion decision and the total output produced. How may the learning process of employees be affected by this adjustment? When employees observe a total production larger than two, then employees know for sure that the second distribution of abilities occurs. Hence, the employees may learn more quickly about the true distribution of abilities compared to the case in which employees only observe the promotion decision made. In addition, we have limited attention to simply two different groups of employees. For further research, it may be interesting to extend the analysis to three or more categories or groups of employees in the workplace. In this situation, there may be for example employees from different ethnic minority groups. How the manager’s promotion decision will affect the learning process of these groups in this case, is an interesting question for further research. In vein of Chakraborty and Harbaugh (2007), increasing the number of groups of employees may change the nature of statements the manager can use. Employees may infer from the manager’s promotion decision information about the employees’ relative abilities. Regarding the learning process of employees, the expectation is that the process of learning will be more slowly compared to the two-group case. All with all, for future research there is still quite a lot to explore.
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[bookmark: _Toc309281265]Appendix A: Questionnaire

Version 1: Survey Macro-economics, February 2011

Dear student,

This is a survey about the extent to which students can assess their performance. Among the persons who succeed in estimating their grade, we will allot four book vouchers of €25. This survey is anonymous, but if you want to compete for the reward you have to write your name and student number below.

* Name:
* Student number:


Question 1:

What is your gender? 

· Male
· Female


Question 2:

Which grade do you think you will get in Macro-economics this year? 

Encircle the grade you expect.

	1 
	2
	3
	4
	5
	6
	7
	8
	9
	10 





Question 3:

If you were to rank all the students in your Macro-economics class from the worst to the best in Macro-economics, encircle where you would put yourself?

	10% Worst
	10%
	10%
	10%
	10%
	10%
	10%
	10%
	10%
	10% Best





Thanks a lot for your time and patience!

Version 2: Survey Macro-economics, February 2011


Dear student,

This is a survey about the extent to which students can assess their performance. Among the persons who succeed in estimating their grade, we will allot four book vouchers of €25. This survey is anonymous, but if you want to compete for the reward you have to write your name and student number below.

* Name:
* Student number:

Question 1:

What is your gender? 

· Male
· Female


Question 2:

Which grade do you think you will get in Macro-economics this year? 

Encircle the grade you expect.

	1 
	2
	3
	4
	5
	6
	7
	8
	9
	10 





Question 3:

If you were to rank all the students with the same gender as you in your Macro-economics class from the worst to the best in Macro-economics, encircle where you would put yourself?

	10% Worst
	10%
	10%
	10%
	10%
	10%
	10%
	10%
	10%
	10% Best





Thanks a lot for your time and patience!
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Appendix B: Tables and Figures

Table 1:
	
	Total 
	Male 
	Female 

	Number of observations
	386
	274 
	112 

	Percentage
	100 
	71 
	29 

	Perceived grade[footnoteRef:10] [10:  In this Appendix, the perceived and actual grades are given as a weighted average, as well as the results concerning the relative ranking of students.] 

	 6.67
	6.78 
	6.44 

	Average ranking against total group
	 6.77
	7.00 
	6.26 

	Average ranking against same gender group
	 6.81 
	7.05 
	6.27 



Table 2:
	
	Total 
	Male 
	Female 

	Observations 
	271 
	200 
	71 

	Percentage 
	100 
	74
	26

	Perceived Grade 
	 6.72 
	6.81 
	6.49 

	Actual Grade 
	 5.87 
	5.84 
	5.96 

	Bias: Perception-/-Actual 
	 0.85 
	0.97 
	0.53 



Table 3: [footnoteRef:11] [11:  Note that the t-test values are p-values, where values smaller than 0.05 imply a significant difference. Note also that the t-test is a test on averages of two groups; in this case, we compare the mean of the male group with the mean of the female group. The perceived grade and the actual grade for the courses Macro-economics and Micro-economics are measured on a scale from 1-10. Bias is defined as the difference between perceived grade and actual grade for the course Macro-economics.] 

	Gender 
	Male 
	Female 
	P-value Two Sample T-test

	Total sample size 
	274 
	112 
	

	Observations 
	200 
	71 
	

	Percentage 
	74 
	26 
	

	Perceived Grade
	6.78 
	6.44 
	0.0000

	Actual Grade
	5.84 
	5.96 
	0.6041

	P-value Paired Sample T-test
	0.0000
	0.0088
	

	Bias: Perception-/-Actual 
	0.97 
	0.53 
	0.0416 

	Average Grade Micro-Economics
	5.22 
	4.97 
	0.2597




Table 4:
	
	Students Economics 
	Students Econometrics 
	Two Sample T-test
(assuming Equal Variances) 

	Observations 
	243 
	28 
	

	Percentage 
	89.7 
	10.3 
	

	Perceived Grade 
	6.69 
	7.00 
	0.0710 

	Actual Grade 
	5.89 
	5.71 
	0.6118 




Table 5:
	Categories 
	Category 5
	Category 6

	Category 7

	Category 8

	Category 9

	Category 10

	Observations 
	6 
	121 
	103 
	37 
	7 
	2 

	Perceived grade 
	5.08 
	6.01 
	7.00 
	8.00 
	8.93 
	10.0 

	Actual grade 
	4.57 
	5.12 
	6.13 
	7.32 
	7.87 
	4.7 

	Paired Sample T-test 
	0.5935 
	0.0000 
	0.0000 
	0.0043
	0.0458 
	0.0480 





Table 6: Correlation matrix

	
	Macro grade
	Perception
	Gender

	Macro grade
	1
	0.4373
	-0.0618

	Perception
	0.4373
	1
	0.2057

	Gender
	-0.0618
	0.2057
	1




Table 7: Regression estimates
	
	Macro-Economics Grade 
	Perception
	Bias

	Number of observations 
	249 
	249 
	249 

	Gender 
	-0.5638*** 
(0.2037) 
	0.3404*** 
(0.1089) 
	0.7138*** 
(0.2050) 

	Perception 
	0.5591**** 
(0.1169) 
	
	

	Micro-Economics Grade 
	0.4133*** 
(0.0655)
	0.2624*** 
(0.0315) 
	-0.2976*** 
(0.0594) 

	R-squared 
	0.3251 
	0.2527 
	0.1244 

	Adjusted R-squared 
	0.3169 
	0.2466 
	0.1172 



Note: ***, **, * indicate significance at the 1, 5, and 10 per cent level, respectively. Standard errors are represented between brackets.


Figure 3:


Figure 4:

Figure 5:



Figure 6: Histogram with distribution of male students’ perceived grades


Figure 7: Histogram with distribution of female students’ perceived grades




Figure 8: Descriptive statistics for the variables actual Macro-economics exam grade, self-perceived exam grade, actual Micro-economics exam grade and the bias
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Appendix C: Mathematical proofs

Derivation of posterior beliefs and equilibria in the second period game, page 24:

Derivation of the promotion decision equilibria characterized by  and . Note that in these equilibria the manager’s promotion decision strategy depends on the employees’ abilities (aM, aF). 

Proof: 
First, suppose that , that is a male employee is promoted with a higher probability than a female employee. The conditional expected abilities in case of distribution 1 are in that case

[image: MATH]
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Substituting the conditional expected abilities into the expression for t, and solving for tπ yields that  or  .

Now suppose that . Given the manager’s message strategy,  or , the updated posterior beliefs for the second distribution in which abilities are uniformly distributed on [0, β] result from
[image: MATH]
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Substituting these posteriors into equation (3) and solving for  yields after simplifications  .[footnoteRef:12]	 [12:  The solution yields two possible equilibria characterized by . Since  implies that , this contradicts with the assumption of  we made.] 





Derivation updated posterior beliefs in the first period game, page 28:

Derivation of the employees’ updated posterior beliefs based on male or female promotion in the first period game.

We use Bayes’ Rule in order to calculate the posterior belief of the distribution of abilities  en  conditional on the fact that a male employee has been promoted (12).



Again we calculate the posterior belief of the distribution of abilities  en   conditional on the fact that a female employee has been promoted (13) with Bayes’ Rule.











Derivations of the employees’ updated posterior beliefs in the first period game based on relative ability comparison are as follows




Note that  for 



Note that  for 


Gender differences in perceived and actual grades
Male	6.8448087431693985	5.9349726775956295	0.90983606557377061	5.2204060404371555	Female	6.4393939393939528	6.1696969696969655	0.26969696969696982	4.9727272727272718	Perceived grade           Actual Macro grade           Bias              Actual Micro grade significant (1%)	            not significant           significant (5%)         not significant
Grade


Gender differences in perceived and actual grades
Male	6.8448087431693985	5.9349726775956295	0.90983606557377061	5.2204060404371555	Female	6.439393939393951	6.1696969696969655	0.26969696969696982	4.9727272727272718	Perceived grade           Actual Macro grade           Bias              Actual Micro grade significant (1%)	            not significant           significant (5%)         not significant
Grade


Relative ranking of students
Perceived relative ranking	6.8444444444444441	6.9037037037037203	Actual relative ranking	5.7074074074074055	6.0348148148148155	            Relative to total group   	              Relative to same gender group
                       significant (1%)		significant (1%)
Ranking (10 intervals)

Gender differences in perceived and actual grades
Economics students	6.6909465020576055	5.8868312757201711	0.80411522633744892	Econometrics students	7	5.7107142857142854	1.2892857142857141	Perceived Macro grade        Actual Macro grade                     Bias
significant (10%)                       not significant	     significant (10%)
Grade


0	0	0	0	0	4	119	106	34	8	Perceived grades

Frequency

0	0	0	0	0	5	62	37	8	0	Perceived grades

Frequency
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