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Abstracts

This thesis consists of three chapters on different behavioral aspects of inequality.
In the first, single-authored chapter, I run an online experiment to look at whether
people compensate for inequalities in difficulty when rewarding performance. In the
second chapter, co-authored with Marc Kaufmann, we use two online experiments to
study whether people postpone more work to the future when they have excuses. In
the third, single-authored chapter I look at how children from different socioeconomic
backgrounds adjust their educational aspirations after having to repeat a grade at
the end of primary school.

Chapter 1: Difficult Merits

There is evidence that the average person accepts income inequality that is based
on differences in individual achievement. However, a particular achievement is not
equally difficult for everyone. I study how information about differences in difficul-
ties affects redistributive decisions. I consider two sources of difficulties: external
circumstances and individual ability. Participants have to redistribute the income
earned by achievement within pairs with information about the relative difficulty of
the task within the pair. I find that participants strongly compensate the member of
the pair who had a harder job in producing if the difficulties come from an external
source, but fully ignore the relative difficulties when they arise from individual ability.
This is true for both when participants redistribute between themselves and another
subject and when they redistribute between two other subjects. Nevertheless, when
involved, participants choose allocations that benefit them the most: those with ex-
ternally harder tasks make more selfish, more egalitarian, and more compensating
allocation choices, while those with easier tasks are more likely to simply reward per-
formance, even though they learned that performance differences were caused partly
by external differences in the difficulty of the task.

Chapter 2: Excuse-driven Present Bias

Joint work with Marc Kaufmann

We test whether people behave in a more present-biased way when they can excuse
such behavior. We run two experiments, one on the Amazon Mechanical Turk and
one with students in Luxembourg, to elicit subjects’ willingness to work (WTW)
today and at a future date. We elicit this WTW against an alternative that provides
no excuses and one that provides an excuse. In the first experiment, while the no-
excuse alternative always requires participants to work harder in the future, the
excuse alternative adds a 10% chance of future work remaining easy. We find that
the WTW today drops by $0.11 more than the WTW in two days when we move
from the no-excuse to the excuse alternative, as if the excuse alternative is worth
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more when it allowed postponing hard work to the future. This result cannot be
explained by risk and time preferences that do not depend on other alternatives
present. In the second experiment, we test the excuse of a chance of not having to
do extra work in the future, and another potential excuse: a different type of task in
the future. The results do not support that a different task would act as an excuse
for postponing work. For the chance of no extra work, we get non-significant results
that nevertheless point in the same direction as the MTurk results. We discuss both
experiments and describe a planned follow-up study with the goal of replicating our
findings with excuses based on risk.

Chapter 3: Compensatory Advantage and Inequality in Edu-
cational Aspirations

There is a large body of evidence supporting that family background determines the
development of children from early on. Children from higher and lower socioeconomic
backgrounds enter the education system with different cognitive and non-cognitive
skills. Besides differences in early childhood, a child’s socioeconomic status (SES)
can also affect how she copes with hardships at later stages in her educational career.
Using two large, administrative and survey-based, datasets from Hungary, I look at
how children from different socioeconomic backgrounds change their educational as-
pirations after one specific hardship – grade retention in the 7th grade of primary
school. Using the difference-in-differences method I find that children from all socioe-
conomic backgrounds decrease their aspirations after retention, but the magnitudes
are larger for low-SES children. The post-retention SES gap in aspirations is the
highest for those children who had high aspirations before retention. However, when
looking at subsamples of children by 6th-grade mathematics performance, the effects
are heterogeneous. For those children who failed in mathematics at the mid-term of
6th grade – so those who most likely repeated 7th grade due to their low performance
at school –, there is no compensatory advantage of high socioeconomic background
either in 8th-grade aspirations or in transitioning to a secondary school that gives
access to tertiary education. For children who had better grades in mathematics
in their 6th year, there is, on the other hand, a compensatory advantage in both
outcomes.
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1 Chapter 1: Difficult Merits

1.1 Introduction

A stylized fact emerging from the enormous experimental-economics literature on
distributional preferences is that people want to reduce income inequality if it is
based on pure luck, but not if it reflects differences in merit (e.g., Almås et al., 2010;
Durante et al., 2014; Cappelen et al., 2017). This is true even if the inequality is
large and only part of it is due to merit (Cappelen et al., 2017), and if individuals
had different incentives to perform well (Andre, 2021). An important reality of life,
however, is that achieving a given level of performance is transparently more difficult
for some than for others. A student who has her own quiet room for studying and is
not constantly interrupted by family members, for example, can in the same amount
of time prepare better for her upcoming exam than a student who is crammed into a
small corner with her siblings running around.1 At an even more basic level, a student
who is more naturally gifted in the subject can learn more in the same amount of time.
The existing literature does not study the implications of individuals’ knowledge
about such advantages for distributional social preferences.

In this paper I study in an experimental setting the extent to which people reduce
income inequality reflecting inequality in performance that is partly determined by
inequality in difficulties. Numerous experiments established that people are hetero-
geneous in the redistribution they prefer given the sources of inequality, but the ma-
jority of them wants to condition the allocation on factors they can influence and not
on factors they cannot (Konow, 2000; Cappelen et al., 2013; Durante et al., 2014).
In my experiment I distinguish between two types of difficulty which participants
cannot influence. First, subjects, like the students with different home environments
above, face randomly assigned differences in how long it takes to achieve a given per-
formance. In addition, just like with studying, subjects may arrive at the task with
different abilities. While arguably both differences are exogenous, at least for the
type of task I use, I find that subjects treat them very differently, seemingly draw-
ing the line of responsibility not between exogenous and endogenous, but between
external and internal factors in performance. While they compensate the person
with exogenously harder tasks, they leave the inequality due to differences in ability
unchanged. This is true both for the case when subjects redistribute income between
themselves and another subject, and the case when they redistribute between two
other subjects.

There is evidence that when making decisions over their own income, people
frequently use the fairness principle that benefits them the most. This is true both
when people are paid unequally ex post (Rodriguez-Lara and Moreno-Garrido, 2012),

1It is actually well established that home environment plays a significant role in the development
of cognitive and non-cognitive skills, and affects later life outcomes as well (Bradley et al., 2000;
Mott, 2004).
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and when they faced unequal opportunities ex ante (Eisenkopf et al., 2013; Deffains
et al., 2016; Fehr and Vollmann, 2020). Deffains et al. (2016) and Fehr and Vollmann
(2020) find that people hold a self-serving bias regarding the source of their success:
successful people attribute their success to hard work, while unsuccessful people
think they are so because they were unlucky, even though success was exclusively
determined by luck – receiving harder or easier tasks – in the experiments. Fehr and
Vollmann (2020) also find that successful participants are less likely to want to learn
the true source of their success than unsuccessful participants. I add to the evidence
on self-serving fairness principles by showing that, with external difficulties, even
with full information about the source of their and their partner’s success, subjects
act on the fairness views that benefit them the most.

The experiment is structured as follows: there is a production and a redistribu-
tion part. In the production part, participants are doing a series of simple letter-
encryption tasks that take 10-15 seconds to do each. I first obtain a measure of how
much time each subject takes for a task with maximal effort by asking subjects to
do 10 tasks as fast as they can. The time they need gives a good measure of the
difficulty of the task. After the 10 tasks, they have to perform similar tasks again,
but now for 15 minutes. This is the actual production, and subjects receive 10 ex-
perimental tokens for each completed task within the time frame. The payment for
a given production is therefore the same, but for some the tasks take more time to
complete than for others. The source of the differences in the time needed for a
task can be either external or internal: in the task length treatment, participants
face one of three task lengths – long, medium, or short – randomly. This causes
external variation in the time needed for a task. Participants then do the 10 tasks
and work for 15 minutes with their assigned task length. In the other, ability treat-
ment, all participants have medium-length tasks. Therefore, when measuring how
fast subjects complete 10 tasks, differences in the time needed for a task come from
an internal source: subjects’ differential ability in the task.

In the second, redistribution part, participants within a treatment are randomly
assigned into pairs, and they decide how to redistribute either their and their part-
ner’s joint income – as stakeholders – or another pair of subjects’ income – as specta-
tors –, with knowledge about both subjects’ production and difficulty of the task. In
the task length treatment, the difficulty is the length of the task, and the number of
tasks subjects with similar task length could do within a minute on average. In the
ability treatment it is the ability of the subject in the task – low, medium, or high
–, and the number of tasks subjects with similar ability could do within a minute. I
find that in the task length treatment, while also conditioning their allocation on the
relative production of the participants, spectators give around 4 percentage points
more of the joint income to those who had longer tasks than their partners. There
is no such compensation for difficulties in the ability treatment: controlling for their
production share, participants get the same share of the joint income independent
of their relative ability within the pair. Stakeholders in the task length treatment
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give themselves a 2.5-4.7 percentage points higher share of the joint income if they
had longer tasks than their partner. Stakeholders with shorter tasks, however, do
not give themselves significantly more or less than with equal task lengths. Again,
there is no such pattern in the ability treatment. If anything, subjects with higher
ability than their partner give themselves 2.9-3.3 percentage points more than with
equal abilities. However, this difference is not robust to different specifications.

I also compute the shares of people with different fairness preference types in a
structural framework. The three types that I can distinguish in the experiment are
the meritocratic – who allocates the income based on performance –, the egalitarian
– who always divides the income equally –, and a compensating type – who rewards
performance but compensates the ones with a more difficult job in performing. The
results support the reduced-form results: in the task length treatment, 53 percent
of spectators are classified as having meritocratic preferences, 17 percent are egali-
tarians, and 29 percent compensators. In the ability treatment, on the other hand,
83 percent of spectators are meritocrats, 14 percent are egalitarians, and there are
virtually zero compensators. The picture is similar for stakeholders: in the task
length treatment, 51 percent is classified as meritocrats, 20 percent are egalitarians,
and 19 percent are compensators. 9 percent of task length stakeholders are making
fully selfish decisions, meaning that they allocate all of the tokens to themselves in
most decisions. Long-task stakeholders, however, are less likely to make meritocratic
decisions, and more likely to make all other types of decisions than stakeholders
with shorter tasks. In the ability treatment, 69 percent of stakeholders are merito-
crats, 21 percent are egalitarians, 6 percent are fully selfish, and virtually zero are
compensators.

In the next section I explain the experiment design in detail. In Section 3.3
I show descriptive statistics about the production and the redistributive decisions
of participants. Section 1.4 presents a reduced-form analysis of the redistributive
decisions. Section 1.5 first introduces the model on which I base my structural
analysis, and then the structural analysis and results. In Section 1.6 I discuss the
results and conclude.

1.2 Experiment details

The experiment took place entirely online. I used the oTree software for coding (Chen
et al., 2016a), and Prolific for recruiting participants. I chose participants currently
living in the United States. The experimental design, the hypotheses, and the main
empirical analysis were pre-registered in the AEA RCT Registry (Drucker, 2021).
Due to the interactive nature of the experiment, I chose to do it in two parts, on
two consecutive days. The two parts together took around 35 minutes to complete.
Participants did the production part on the first day, and the next day they could
come back to the redistribution part anytime between 6 AM and midnight. Separat-
ing the two parts enabled subjects not having to sit in front of the computer at the
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same time, excluding attrition due to having to wait for other subjects’ move. It also
reduced the potential effect of exhaustion after or emotions evoked by the production
part on redistributive decisions. On the other hand, it introduced attrition between
the two parts. Attrition, however, was not systematic to any experimental or partic-
ipant characteristics (see Section 1.3.2 for more detail). The experiment took place
between 1-9 December, 2021, in three two-day sessions, with 100-250 participants per
session. At the beginning of the experiment, participants were assigned into either
the task length treatment or the ability treatment. I explain the two treatments in
more detail below.

1.2.1 Task length treatment

1.2.1.1 Production First, participants learned the description of the experiment
and tried the task. The task was developed by Benndorf et al. (2018) and it consists
of encrypting letter combinations into numbers. See an example 3-letter task in
Figure 1.1. The letter-number pairs and the order of the pairs in the encryption
key are randomized between each correctly solved task, to minimize learning in the
task. The fact that there is minimal scope for learning excludes differential learning
abilities affecting production. In the task length treatment, every participant was
randomly assigned a task length: they faced 2, 3, or 4-letter tasks. After reading
the description of the experiment and completing a few practice tasks, participants
arrived at a consent page where they decided if they wish to participate in the
experiment. If they gave consent, next they had to do 10 tasks with their assigned
length as fast as they can. At this point, participants did not know yet that other
participants had different task lengths. From the time it took the participants to do
the 10 tasks, I calculated how many tasks they could do within a minute. The average
tasks/minute within a task length group therefore showed the actual difficulty of a
task with a particular length. After this stage, participants completed the Production
stage, where they worked on tasks of their assigned length for 15 minutes. They
received 10 experimental tokens for each correctly solved task. Participants were
aware from the beginning of this stage that this was not their final income, but it
were to be redistributed in the second part by either themselves or another subject.

1.2.1.2 Redistribution In the second part, participants were randomized into
pairs and learned a more detailed description of this part. The pairs were first as-
signed into either a spectator or a stakeholder role, and they learned the instructions
for their subsequent choices accordingly. Spectators redistributed the joint income of
two other subjects, while stakeholders redistributed the joint income of themselves
and their partner. They made the redistribution decisions with strategy method:
they faced ten decisions about ten random pairs of participants from the first part,
but only one of these was the true pairing that had a chance to be implemented at
the end. Participants knew this but did not know which pair was the true one. They
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Figure 1.1: Example 3-letter task

Note: Benndorf et al. (2018) task. In the example task, the letter J corresponds to the number
861, G to 444, and O to 911, so the participant has to enter these three numbers into the boxes.

made all redistribution decisions knowing the production levels and the task lengths
– short, medium, or long – of both members of the pair, and the mean tasks/minute
people could do in the particular task length group.

I chose to show the mean difficulty of a task length instead of each participant’s
own tasks/minute measure to separate the external difficulty of the task from how
the actual person can perform that task. This way when redistributing, decision-
makers who care about the difficulties in producing compare the production of the
participants to how difficult their tasks were, and not to how many tasks the partic-
ular participant could have done had she exerted maximal effort. This also means
that, compared to the average difficulty of the task of a specific length, subjects’
production depend not only on their effort but also on their ability to perform the
task.

Figure 1.2 shows an example of a decision screen. Participants had to make
the decisions using a slider that determined the tokens given to each participant
in the pair. The participant with lower production in the pair was always on the
left-hand side, under the name Participant 1, and the high-performer participant
was Participant 2. In the case of stakeholders, the decision-maker participant was
always called ’you’ in the decision, and her data were either on the left or on the
right side, depending on whether her production was below or above the production
of her partner in that particular pair. At the end of the experiment, one decision
out of the two made for a pair – by either the two members of the pair or the two
members of another pair – was chosen randomly and implemented. I converted the
experimental tokens to British Pounds, which is the currency participants are paid
in on Prolific.

1.2.2 Ability treatment

1.2.2.1 Production The structure of the Ability treatment was the same as
that of the Task length treatment. First, participants familiarized themselves with
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Figure 1.2: Example of a redistribution decision screen

Note: This is an example spectator decision screen in the task length treatment. For stakeholders,
their data was presented under the title ’You’. Spectators and stakeholders in the ability

treatment saw ’ability group’ instead of ’task length’ on the screen, with labels ’low’, ’medium’,
and ’high’ instead of ’long’, ’medium’, ’short’.

the task, then, after the consent page they did 10 tasks, as fast as they could.
Here everyone’s tasks were 3-letter tasks, so the variation in difficulties came from
own ability in the task. Although this task does not require a specific knowledge
or special skills, participants who type faster or can find patterns faster on the
screen can perform it better. Based on how fast participants solved the 10 tasks,
I categorized them into ability terciles: low, medium, and high. I calculated the
mean tasks/minute in each tercile, to have a measure of the relative difficulty of the
task across the ability groups, similarly to that in the task length groups. Then,
participants performed the task for 15 minutes. Their income from the first part was
determined the same way as in the Task length treatment: they received 10 tokens
for each correctly solved task.

It is possible that ability in the task correlates with other characteristics, such as
age, education level, or employment history. This does not affect my identification
if the participants do not consider these characteristics relevant for redistributive
decisions. If, for example, they think that older people are poorer, and they are
also slower in this task, they might give more money to low-ability subjects not to
compensate them for low ability, but because these subjects might be in greater
need of the money. In Section 1.3.1 I look at the correlates of the ability measure
with the available demographic characteristics. While ability correlates with age and
some labor market characteristics, it is unlikely that subjects connect ability with
the deservingness of these characteristics. I discuss this in more detail in Section 1.4.

Another concern might be that what I measure as ability here also incorporates
effort, as how fast people can perform 10 tasks naturally depends on how hard they
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try. I tried to minimize the differences in the effort people put in the 10 tasks stage in
both treatments by asking them to do them as fast as they can, and by emphasizing
that their performance will provide important information about how fast these tasks
can be done. There was also a time limit on this part, and participants were informed
that they would be excluded from the experiment if they did not finish the 10 tasks
within the time limit (see the exact instructions in the Appendix). At the end of the
experiment I asked all participants to answer a few questions about how hard they
worked on different parts of the experiment, and about their fairness views (see a
screenshot of the survey questions in Appendix Figure A.1). Concerning their effort
level, they had to rate on a 0 to 10 scale how hard they worked in each stage (10 tasks
and production) of the first part. Figure 1.3 shows the self-reported effort levels in
the 10 tasks stage in the task length treatment and the ability treatment. The mean
effort levels do not differ significantly by either task length or ability group, which
suggests that the effect of effort in the ability measure is negligible.

(a) Task length treatment (b) Ability treatment

Figure 1.3: Mean self-reported effort level by group

Note: The figures show the means of the self-reported effort level of participants when doing 10
tasks as fast as they can, by group (task length or ability). The lines show 95 percent confidence

intervals.

1.2.2.2 Redistribution The redistribution stage was also similar to that of the
Task length treatment. Except, here participants learned the production levels and
the ability groups – low, medium, or high – of the two members of the pair, and
the mean tasks/minute people could do in the particular ability group. I decided to
present the mean difficulty of the task by ability group to make the ability measure
comparable to the difficulty measure in the task length treatment. Here, similarly
to the task length treatment, if someone cares about the difficulties in producing
when making a redistributive decision, she compares the two participants’ production
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to how difficult the tasks were to them in expectation. The production level of a
participant compared to the average tasks/minute in her ability group depends on her
effort but also on her ability compared to the average. Appendix Figure A.2 shows
the distribution of the individual tasks/minute measure by task length and ability
group. The within-group variance of the measure is higher in the task length group,
and the highest for people with short tasks, so we have to note that individual ability
within group affects the production achieved in the task length treatment more than
in the ability treatment.

1.2.3 Participants

I recruited participants currently residing in the United States. They earned about
8.5 USD on average in total. The participants are not representative to the US
population, so I present in Table 1.1 their demographic characteristics compared to
the US population. The average age in the sample is 35 years, and the median is 33,
which is lower than the median age in the U.S, 38.5. There is a larger share of females
in my sample than in the population (56 percent vs. 51 percent). There is a higher
share of immigrants (80 percent born in the US vs. 85 percent in the population).
There are more students among the participants than in the US population (31
percent vs. 10 percent among the 18-year-olds or above). The share of employed is
similar to the population (62 vs 61 percent), but the shares of unemployed and out
of the labor force are different (16 vs 3 percent and 20 vs 36 percent, respectively).

Mean SD N Pop. mean

Age 34.93 (13.10) 585 38.50*
Female 0.56 (0.50) 589 0.51
Born in the US 0.80 (0.40) 582 0.85
Currently studying 0.31 (0.46) 484 0.10
Employment status
Employed (part-time or full-time) or about to start employment 0.62 (0.49) 458 0.61
Unemployed 0.16 (0.37) 458 0.03
Not in labor force 0.20 (0.40) 458 0.36

Table 1.1: Demographic characteristics of participants

Note: Demographic characteristics of the participants. Participants give these data and other
background information to Prolific upon registration to the platform. The data presented here
were available for the researcher to download. Some participants revoked their consent for the
researcher to see the data or the data expired by the time of the experiment, hence the varying
number of observations across the rows. Source of the US population statistics: United States
Census data, 2019 (https://data.census.gov/cedsci/). The labor market status data from the

Census covers people aged 16 or above, while in my sample, the minimum age is 18. *Median age
is presented in the US population instead of the mean age.

8

C
E

U
eT

D
C

ol
le

ct
io

n



10.14754/CEU.2022.08

1.3 Descriptive statistics

1.3.1 Production

There were 302 participants in the task length treatment, and 292 participants in
the ability treatment. According to how fast participants solved the 10 tasks at the
beginning of the first part, I computed the mean tasks per minute participants in
a group (task length or ability tercile) could do. Table 1.2 shows the group means
in both treatments. People with long tasks or low ability are indicated as the Low
tasks/min group, with medium tasks length or ability as the Medium tasks/min
group, and people with short tasks or high ability are the High tasks/min group.
The exogenous task length introduced higher variation in the tasks/minute than
people’s own abilities. The group means in the Medium tasks/min groups are the
same (4.74 tasks) across the treatments, since both groups had 3-letter tasks. Short
tasks allowed people to do more tasks per minute than high ability in the 3-letter
tasks (6.54 vs 6.00 , p = 0.000), and long tasks slightly less than low ability in the
3-letter tasks (3.49 vs 3.72, p = 0.000).

Level Task length experiment Ability experiment
Low tasks/min 3.489 3.715
Medium tasks/min 4.744 4.737
High tasks/min 6.539 6.001

Table 1.2: Mean tasks/minute by group in each treatment

Note: Each cell shows the number of tasks a group was able to do on average within a minute
when asked to do 10 tasks as fast as they can. In the Task length treatment, the groups are
determined by their exogenously assigned task length – the Low tasks/min group includes
participants with long tasks, the High tasks/min group participants with short tasks. In the

Ability treatment, the groups are terciles of the distribution of how fast participants could solve
the 10 tasks. The Low tasks/min group includes participants in the lowest tercile, and the High

tasks/min group participants in the highest tercile.

Figures 1.4a and 1.4b reveal that the relative difficulty of the task between the
groups translate to differences in production, too. The variance of production was
also higher in the task length treatment than in the ability treatment. In the task
length treatment, the mean production of people with long tasks was 47.6 tasks, with
medium tasks 68.4, and with short tasks 96.1. The means in the ability treatment
are less spread out, but still significantly different from each other: they are 55.8
tasks for the low ability group, 69.4 tasks for the medium, and 83 for the high ability
group. In the survey at the end, participants reported to have worked hard in both
treatments and in both stages: on a 0-10 scale, 9.07 (10 tasks) vs 9.29 (production,
diff p=0.008) in the task length treatment, and 8.86 (10 tasks) vs 9.01 (production,
diff p=0.149) in the ability treatment. The median answer to all four questions
was 10. Controlling for the self-reported level of effort, own ability or task length
still has a large effect on how much participants could produce, and therefore, in a
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meritocratic view, how much income they deserve (see Appendix Figures A.3a and
A.3b and Appendix Table A.1 for more detail).

(a) Task length treatment (b) Ability treatment

Figure 1.4: Group mean production by treatment

Note: The figures show the mean tasks participants did within the 15 minutes of production in
both treatments. The groups within the treatments are the exogenous task length groups in the
Task length treatment and the ability terciles in the Ability treatment. The bars show 95 percent

confidence intervals.

1.3.1.1 Ability measure The way I measure ability might be correlated with
some demographic characteristics. If the subjects think that people with these char-
acteristics are poorer, and in need of more money, they might redistribute more to
low-ability subjects because of these beliefs, and not for compensating for low ability.
Table 1.3 looks at how the time taken for the 10 tasks in the ability treatment corre-
lates with demographic characteristics. Subjects at the average age (35 years) who
are full-time employed take about 2 minutes for the 10 tasks. Each additional year
of age adds about half a second to the time taken. Part-time workers and currently
unemployed participants also take more time by 18 and 24 seconds, respectively.
There is no difference in the time taken by gender, student status, or by whether
someone was born in the US.

1.3.2 Redistribution

500 participants completed the second part, which means a 16 percent attrition
compared to the first part. Not coming back to the second part did not correlate
with either any feature of the experiment or any demographic characteristic (see
Appendix Table A.2). Figure 1.5 shows the share of tokens allocated to a randomly
chosen participant in the pair by spectators, and the share of tokens allocated to
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Time taken for the ten tasks in seconds

Age 0.535∗∗∗

(0.191)
Female 0.0132

(4.254)
Currently studying -2.158

(5.056)
Born in the US 1.689

(4.877)
Employment status, ref.: Full-time employed
Due to start a new job within the next month -6.719

(11.76)
Not in paid work (e.g. homemaker’, ’retired or disabled) 8.031

(6.639)
Other 7.798

(8.059)
Part-Time 17.71∗∗∗

(5.781)
Unemployed (and job seeking) 24.41∗∗∗

(5.727)
Constant 120.8∗∗∗

(5.213)

Observations 225

Standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table 1.3: Time taken for the 10 tasks in the ability treatment

Note: Time is measured in seconds. Age is demeaned.

self by stakeholders, compared to the same participant’s production share.2 In the
spectator figures two types of allocations can be clearly distinguished: the egalitarian
ones – giving half of the tokens to both participants – and the meritocratic ones –
giving a share of tokens equal to the production share. In the stakeholder figures a
third type of decision is also salient: giving all income to themselves. A significant
portion of decisions is, however, outside these clearly defined shares, which, in the
stakeholder figures, might only indicate partly selfish stakeholders giving a little more
to themselves than half or than their production share. However, in the spectator
figures these allocations suggest that some participants might follow other rules than
those of the egalitarian or the meritocratic fairness views. It is also visible that
the allocations in the Ability treatment are less spread out and less different from
the meritocratic, egalitarian, and fully selfish allocations than in the Task length
treatment.

My main question is how relative difficulties within the pair affect the allocation
decisions. Figure 1.6 shows the excess share of income allocated to a random par-
ticipant in the pair on top of her production share in three situations: when she

2I chose to define spectators’ choices as the share allocated to a random participant in the pair
to be able to compare their choices directly to stakeholder choices. Alternatively, I could have used
the share given to the participant with lower initial income in the pair (as in e.g., Alm̊as et al.,
2020). Since the allocations within a pair are symmetric, we can choose either definition without
loss of generality.
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(a) Task length treatment, spectators (b) Task length treatment, stakeholders

(c) Ability treatment, spectators (d) Ability treatment, stakeholders

Figure 1.5: Share allocated to a random participant in the pair (spectators) / to self
(stakeholders)

Note: The figures show the share of tokens allocated to a randomly chosen participant in the pair
by spectators and to self by stakeholders, plotted against the production share of the same
participant. The upper two figures show the spectator and stakeholder decisions in the Task

length treatment, and the lower two in the Ability treatment.

had longer tasks/lower ability than her partner, when the task lengths/abilities were
equal, and when she had shorter tasks/higher ability. In the task length treatment,
as shown in Figure 1.6a, participants who had longer tasks within the pair receive
around a 5 percentage points higher income share than their production share, and,
symmetrically, those who had shorter tasks receive 5 percentage points less. Partic-
ipants in pairs with equally long tasks do not receive more or less on average than
their production share. In contrast, in the ability treatment, shown in Figure 1.6b,
we see no such compensation for differences in ability: participants on average do
not get more or less than their production share.

Figure 1.7 shows the analogous comparison of stakeholder decisions: the excess
income share given to themselves by stakeholders on top of their production share,
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(a) Task length treatment (b) Ability treatment

Figure 1.6: Excess income share allocated by situation (spectator decisions)

Note: The figures show the excess income share given to a randomly chosen participant in the
pair on top of her production share by spectators, in three situations. The situations are

distinguished by the relative difficulty of the randomly chosen participant.

in three situations. The situations are distinguished by the relative difficulty of
the decision-maker stakeholder. As we can see in Figure 1.7a, stakeholders who
had longer tasks give themselves a 12 percentage points higher income than their
production share, while stakeholders who had shorter tasks also give themselves
more than their production share, although by much less, only 2 percentage points.
Stakeholders in situations where the task lengths were equal gave themselves around
4.5 percentage points higher income than their production share. This suggests that
stakeholders with longer tasks might compensate themselves much more than by how
much stakeholders with shorter tasks compensate them. In Figure 1.7b we can see
that in the ability treatment stakeholders behave similarly in all three situations:
they allocate around a 4.5 percentage points higher income to themselves than their
production share, no matter the ability differences. Appendix Figures A.4 and A.5
show that the comparisons are similar if the distributive choices are not grouped by
situations but by the task length or ability group of the participant receiving the
income.In the next section, I explore these relationships in a reduced-form regression
framework, to see if the results are robust to different specifications.

1.4 Reduced-form analysis

First, I look at how the excess income share given on top of the production share
to a random participant in the pair depends on the relative difficulties within the
pair. Let us call the randomly chosen participant Participant 1 (P1), and the other
member of the pair Participant 2. Then, for spectators, I run the following regression:

s1,j,p = α0 + α1 · xsh,1,p + α2 · (θ1 < θ2)p + α3 · (θ1 > θ2)p + ϵj,p (1.1)
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(a) Task length treatment (b) Ability treatment

Figure 1.7: Excess income share allocated by situation (stakeholder decisions)

Note: The figures show the excess income share given by participants to themselves on top of
their production share, in three situations. The situations are distinguished by the relative

difficulty of the decision-maker stakeholder.

s1,j,p is the share of tokens spectator j allocates to Participant 1 on top of her
production share from the joint number of tokens of the pair. xsh,1,p is the production
share of Participant 1 in pair p, θi is the average number of tasks people in the task
length / ability group of Participant i can do within a minute. θ1 < θ2 is therefore
the situation where P1 had a harder job than P2, and θ1 > θ2 is when P1 had an
easier job. Table 1.4 shows the results of this regression in the task length treatment.

Columns 1-4 of Table 1.4 present relative difficulty in categories. Spectators
on average redistribute 5.7 percent of the total income to participants with longer
tasks in the pair, and they take 5.5 percent of the total income from participants
with shorter tasks in the pair. Column 2 controls for the production share of the
participant, too, as from a higher production share – and therefore initial income
share – there is less scope for allocating an even higher income. Column 3 adds
basic demographic controls: age, gender, whether the spectator was born in the US,
and whether she has US nationality.3 Column 4 adds participant fixed effects, to
control for any individual-specific allocation behavior that does not depend on the
production share or the relative difficulties. We can see in columns 2 to 4 that the
higher the production share of the participant, the less excess income she receives
on top of her production share. However, the effects of relative difficulties remain:
at a given production share, spectators give a 3.6-4 percentage points higher income
if the participant had longer tasks than the other member of the pair, and 3.8-4.1

3Student status and employment status were also available in the Prolific database. However,
there is a larger share of missing values in these variables, as for some participants these data had
expired by the time of the experiment. Appendix Tables A.3-A.6 show the reduced-form results on
the sample of participants for whom I have all demographic data.
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Excess income share to random participant in pair
(1) (2) (3) (4) (5) (6) (7) (8)

Situation, ref. equally long tasks
P had longer tasks 0.0574∗∗∗ 0.0397∗∗∗ 0.0400∗∗∗ 0.0366∗∗∗

(0.00781) (0.00719) (0.00722) (0.00773)
P had shorter tasks -0.0555∗∗∗ -0.0381∗∗∗ -0.0377∗∗∗ -0.0412∗∗∗

(0.00733) (0.00697) (0.00699) (0.00812)
Production share -0.154∗∗∗ -0.154∗∗∗ -0.151∗∗∗ -0.144∗∗∗ -0.145∗∗∗ -0.142∗∗∗

(0.0303) (0.0305) (0.0326) (0.0313) (0.0316) (0.0341)
Relative difficulty 0.0267∗∗∗ 0.0189∗∗∗ 0.0188∗∗∗ 0.0187∗∗∗

(0.00293) (0.00277) (0.00277) (0.00297)
Constant 0.00473 0.0828∗∗∗ 0.0851∗∗∗ 0.0774∗∗∗ 0.00692 0.0795∗∗∗ 0.0822∗∗∗ 0.0719∗∗∗

(0.00607) (0.0146) (0.0160) (0.0169) (0.00580) (0.0149) (0.0163) (0.0170)

Observations 1210 1210 1210 1210 1210 1210 1210 1210
Participant fixed effect no no no yes no no no yes
Demographic controls no no yes no no no yes no
Session fixed effect yes yes yes no yes yes yes no

Standard errors are clustered on participant level. Clustered standard errors in parentheses.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table 1.4: Spectator decisions in the task length treatment

Note: The outcome variable is the excess income share given to a randomly chosen participant
(Participant 1) in a pair on top of her production share by spectators in the task length

treatment. Column 1 controls only for the situation of the participant receiving the income –
whether she had longer tasks, equally long tasks, or shorter tasks than the other member of the
pair (same as Figure A.4a). Columns 2-4 also control for the production share of Participant 1.
Column 3 includes demographic controls: age, gender, whether the spectator was born in the US,
and whether she has US nationality. Column 4 adds participant fixed effects. In columns 5-8,

relative difficulty is a continuous measure that is the difference between the number of tasks the
task length groups of P2 and P1 can do within a minute. Column 6 adds production share,

column 7 demographic controls, and column 8 participant fixed effects.

percentage points if she had shorter tasks. The constant is significant and positive,
meaning that on average, participants receive some excess income from spectators,
unconditional on their production share. Columns 5-8 present relative difficulty as
a continuous measure, namely, by how much more tasks Participant 2’s task length
group could do than Participant 1’s group on average. Each one task per minute
disadvantage gives a 2.7 percentage points higher income to participants on average,
and a 1.8 percentage points higher income controlling for their production share.

Table 1.5 shows the result of the same regression in the ability treatment. Relative
difficulties do not matter in the decisions of spectators in the ability treatment, either
on average, or when controlling for production share. In general, spectators seem
to condition their allocation decisions much more strongly on production share and
less on any other factors. Participants do not receive significantly higher income
on average than their production share, as shown by the smaller and insignificant
constant in the regressions. The higher the production share, the less excess income
participants receive from spectators, but this relationship is also much weaker than
in the task length treatment. Referring back to the discussion in Section ??, while
the ability measure correlates with age and labor market status, subjects do not
compensate for lower ability at all in their redistributive decisions. Since there is no
compensation whatsoever, it is unlikely that subjects thought about ability from the
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perspective of fairness related to characteristics it is correlated with.

Excess income share to random participant in pair
(1) (2) (3) (4) (5) (6) (7) (8)

Situation, ref. equal ability
P had lower ability 0.00137 -0.00516 -0.00496 -0.00448

(0.00719) (0.00714) (0.00716) (0.00787)
P had higher ability -0.00477 0.00185 0.00202 0.00246

(0.00779) (0.00651) (0.00662) (0.00781)
Production share -0.103∗∗ -0.102∗∗ -0.0938∗ -0.105∗∗ -0.103∗∗ -0.0966∗

(0.0476) (0.0476) (0.0516) (0.0470) (0.0470) (0.0514)
Relative difficulty 0.00191 -0.00230 -0.00225 -0.00238

(0.00291) (0.00226) (0.00224) (0.00248)
Constant -0.00762 0.0448∗ 0.0243 0.0437 -0.00874∗∗ 0.0447∗ 0.0241 0.0445∗

(0.00606) (0.0246) (0.0248) (0.0273) (0.00439) (0.0231) (0.0233) (0.0256)

Observations 1170 1170 1170 1170 1170 1170 1170 1170
Participant fixed effect no no no yes no no no yes
Demographic controls no no yes no no no yes no
Session fixed effect yes yes yes no yes yes yes no

Standard errors are clustered on participant level. Clustered standard errors in parentheses.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table 1.5: Spectator decisions in the ability treatment

Note: The outcome variable is the excess income share given to a randomly chosen participant
(Participant 1) in a pair on top of her production share by spectators in the abiltiy treatment.
Column 1 controls only for the situation of the participant receiving the income – whether she
had lower ability, equal abiltiy, or higher ability than the other member of the pair (same as
Figure A.4b). Columns 2-4 also control for the production share of Participant 1. Column 3
includes demographic controls: age, gender, whether the spectator was born in the US, and

whether she has US nationality. Column 4 adds participant fixed effects. In columns 5-8, relative
difficulty is a continuous measure that is the difference between the number of tasks the ability

groups of P2 and P1 can do within a minute. Column 6 adds production share, column 7
demographic controls, and column 8 participant fixed effects.

To look at the behavior of the stakeholders, I run the following regression:

sown,j,p = α0 + α1 · xsh,own,j + α2 · (θown < θother)p + α3 · (θown > θother)p + ϵj,p (1.2)

Here, sown,j,p is the share of tokens stakeholder j gives to herself on top of her
production share in the decision characterized by pair p. xsh,own,j is the production
share of stakeholder j in pair p. The relative difficulties are expressed from the
perspective of the decision-maker stakeholder: θown < θother if she had a harder job,
and θown > θother if her partner had a harder job. Table 1.6 shows the results of this
regression in the task length treatment.

The picture here is not as clear as for the spectators, because in each decision,
selfishness concerns are involved besides fairness considerations. Stakeholders give
themselves an 8.2 percentage points higher income if they had longer tasks in the pair,
and a 2 percentage points lower income if they had shorter tasks, than when the task
lengths were equal. However, when we control for production share, demographics,
and participant fixed effects – which partly take care of the effect of selfishness on the
allocation decision –, only the self-compensation of long-task stakeholders remain:
they give themselves 2.5-4.7 percentage points more of the total tokens. Stakeholders
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Excess income share to self
(1) (2) (3) (4) (5) (6) (7) (8)

Situation, ref. equally long tasks
P had longer tasks 0.0828∗∗∗ 0.0476∗∗ 0.0454∗∗ 0.0252∗∗∗

(0.0206) (0.0201) (0.0194) (0.00824)
P had shorter tasks -0.0214∗ 0.0154 0.0138 0.000523

(0.0129) (0.0161) (0.0160) (0.00861)
Production share -0.336∗∗∗ -0.349∗∗∗ -0.307∗∗∗ -0.342∗∗∗ -0.351∗∗∗ -0.290∗∗∗

(0.0674) (0.0667) (0.0514) (0.0699) (0.0694) (0.0534)
Relative difficulty 0.0238∗∗∗ 0.00586 0.00650 0.00767∗∗∗

(0.00598) (0.00700) (0.00715) (0.00259)
Constant 0.0300 0.196∗∗∗ 0.241∗∗∗ 0.210∗∗∗ 0.0531∗∗ 0.222∗∗∗ 0.262∗∗∗ 0.211∗∗∗

(0.0213) (0.0371) (0.0702) (0.0251) (0.0224) (0.0405) (0.0709) (0.0269)

Observations 1250 1250 1250 1250 1250 1250 1250 1250
Participant fixed effect no no no yes no no no yes
Demographic controls no no yes no no no yes no
Session fixed effect yes yes yes no yes yes yes no

Standard errors are clustered on participant level. Clustered standard errors in parentheses.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table 1.6: Stakeholder decisions in the task length treatment

Note: The outcome variable is the excess income share given to self in a pair on top of her
production share by stakeholders in the task length treatment. Column 1 controls only for the

situation of the decision-maker stakeholder – whether she had longer tasks, equally long tasks, or
shorter tasks than the other member of the pair (same as Figure A.5a). Columns 2-4 also control
for the production share of the stakeholder. Column 3 includes demographic controls: age, gender,
whether she was born in the US, and whether she has US nationality. Column 4 adds participant

fixed effects. In columns 5-8, relative difficulty is a continuous measure that is the difference
between the number of tasks the task length groups of the other pair member and the stakeholder
can do within a minute. Column 6 adds production share, column 7 demographic controls, and

column 8 participant fixed effects.

also give themselves a large excess income unconditional on their production share,
as the large and significant constant shows. When we look at relative difficulty as
a continuous measure in columns 5-8, the effect of relative difficulty on the excess
allocated income share is quite unstable, most likely because of selfishness concerns
playing a role in the decisions. Stakeholders on average give themselves 2.4 percent-
age points more of the income with each one task disadvantage, but when we include
participant fixed effects, this reduces to less than 1 percentage point.

In the ability treatment, as shown in Table 1.7, stakeholders give themselves 4
percentage points more than their production share on average, but this is not differ-
ent by the relative difficulty of the decision-maker stakeholder. When controlling for
their production share and demographic controls, higher-ability stakeholders seem
to give themselves more than in equal-ability and lower-ability situations, but these
results are not robust to including participant fixed effects, so controlling for indi-
vidual selfishness. Looking at relative difficulty as a continuous measure in Columns
5-8 gives similar results. All in all, stakeholders in the ability treatment do not seem
to compensate themselves or each other for low ability, either. In the next section,
I introduce the model of fairness preferences by Cappelen et al. (2010), that allows
us to identify fairness preference types in the sample and look at the results in a
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structural framework.

Excess income share to self
(1) (2) (3) (4) (5) (6) (7) (8)

Situation, ref. equal ability
P had lower ability -0.00430 -0.0323 -0.0279 0.00563

(0.0184) (0.0233) (0.0214) (0.00736)
P had higher ability 0.00183 0.0326∗∗ 0.0298∗∗ 0.0120

(0.0155) (0.0153) (0.0143) (0.00964)
Production share -0.504∗∗∗ -0.495∗∗∗ -0.195∗∗∗ -0.526∗∗∗ -0.517∗∗∗ -0.189∗∗∗

(0.173) (0.153) (0.0508) (0.187) (0.165) (0.0506)
Relative difficulty -0.00133 -0.0215∗ -0.0195∗ -0.00110

(0.00834) (0.0120) (0.0107) (0.00357)
Constant 0.0424∗ 0.299∗∗∗ 0.411∗∗∗ 0.141∗∗∗ 0.0416∗ 0.311∗∗∗ 0.423∗∗∗ 0.144∗∗∗

(0.0253) (0.0955) (0.102) (0.0265) (0.0249) (0.0978) (0.104) (0.0253)

Observations 1210 1210 1210 1210 1210 1210 1210 1210
Participant fixed effect no no no yes no no no yes
Demographic controls no no yes no no no yes no
Session fixed effect yes yes yes no yes yes yes no

Standard errors are clustered on participant level. Clustered standard errors in parentheses.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table 1.7: Stakeholder decisions in the task length treatment

Note: The outcome variable is the excess income share given to self in a pair on top of her
production share by stakeholders in the ability treatment. Column 1 controls only for the situation
of the decision-maker stakeholder – whether she had lower, equal, or higher ability than the other
member of the pair (same as Figure A.5b). Columns 2-4 also control for the production share of
the stakeholder. Column 3 includes demographic controls: age, gender, whether she was born in
the US, and whether she has US nationality. Column 4 adds participant fixed effects. In columns
5-8, relative difficulty is a continuous measure that is the difference between the number of tasks
the ability groups of the other pair member and the stakeholder can do within a minute. Column
6 adds production share, column 7 demographic controls, and column 8 participant fixed effects.

1.5 Structural analysis

1.5.1 Descriptive model

I use the model of fairness preferences by Cappelen et al. (2010), applied to my
setting, as the base for the structural analysis. According to the model, a spectator
with fairness preference type k finds the following allocation of joint income Y fair:

tk1(x, θ) =
fk(x1, θ1)

fk(x1, θ1) + fk(x2, θ2)
Y (x(θ)) (1.3)

Here tk1(x, θ) is the tokens a spectator with fairness preference type k finds fair to
give to Participant 1 in the pair – in my analysis a randomly selected member of the
pair. fk(xi, θi) is a function that shows how a spectator with fairness preference k
values the contribution of pair member i. xi is the production level of pair member
i, and θi is the average number of tasks the ability or task length group participant
i belongs to can perform within a minute. Let us denote the share of tokens a
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spectator with fairness preference type k finds fair to allocate to P1 in the pair with
sk1(x, θ):

sk1(x, θ) =
fk(x1, θ1)

fk(x1, θ1) + fk(x2, θ2)
(1.4)

The most common types of fairness preferences that are distinguished in the
literature and can be found in my setting are the following:

� Meritocratic: accepts inequality based on merit

sk1(x, θ) =
x1

x1 + x2

(1.5)

� Egalitarian: does not accept any inequality

sk1(x, θ) =
1

2
(1.6)

Participants with meritocratic fairness preferences find inequalities based on merit
fair, so they allocate the tokens proportionally to production. The egalitarian type
does not accept any inequality, so she will always give half of the tokens to both
members of the pair unconditionally. There is a third common type, the libertarian
type, that finds all kinds of inequalities fair. In my design, since there is no pure luck
component in the income, this type cannot be distinguished from the meritocratic
type. I made this simplification to better be able to look at deviations from the
meritocratic allocations. Because I want to test if there are people who follow a
different rule by compensating for difficulties, I introduce a fourth type:

� Meritocratic who compensates for difficulties:

sk1(x, θ) =
x1/θ1

x1/θ1 + x2/θ2
(1.7)

This type wants to reward production, but she weighs the production of the members
of the pair with how easy or difficult it was for them to produce. A good proxy of this
type of decision would be that the weights are the inverse of the number of tokens the
task length or ability group of person i can do within a minute (θi). I do not assume
that participants who want to compensate have this exact rule in mind, but it is a
good starting point for separating compensation from purely meritocratic decisions.
In the ability treatment this person compensates for low ability in the task, so she
rewards pure effort. When facing a decision over the income of two participants from
the same group, however, she behaves like a pure meritocrat: she rewards higher
performance, which partly includes higher ability within group, as well. In the task
length treatment a compensating meritocrat compensates for external difficulties.
She rewards performance but she gives more tokens to the participant who had
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harder tasks, so she also wants to reward effort. When comparing two participants
from the same task length group, she rewards performance, which, as in the ability
treatment, depends on effort but also on ability within a task length group. However,
as we saw in Appendix Figure A.2, the variance of the tasks/minute within group is
higher in the task length treatment, and it is quite small in the ability treatment, we
can say that a compensating meritocrat rewards effort and ability but compensates
for external difficulties in the task length treatment, and she rewards effort and
compensates for ability differences in the ability treatment.

We assume that both spectators and stakeholders fall into one of these types,
but their optimization problems in a redistributive decision are different. The utility
maximization of spectators is the following (from Cappelen et al., 2010, 2020):

Uj(x, θ, kj) = −(t1,j − t
fair,kj
1 )2 (1.8)

Here t1,j is the decision variable of spectator j – the number of tokens allocated

to Participant 1 in the pair, while tfair,ti1 is what she finds fair to allocate given
her fairness preferences. Since spectators do not have any monetary gain from the
decision, they simply choose the allocation that aligns with their fairness preferences.
The optimal spectator decision is therefore:

t∗1,j = t
fair,kj
1 (1.9)

Stakeholders, on the other hand, consider both their own monetary gain and the
fairness of the allocation. Their problem can be written as follows:

Ui(x, θ, kj, βj) = town − βj
(town,j − t

fair,kj
own )2

2Y
, (1.10)

Here, town,j is the number of tokens stakeholder j gives to herself in the decision,

while t
fair,kj
own is the tokens she finds fair to give if she has a fairness preference type

k. βj is the weight she puts on fairness relative to her own income. Therefore, the
optimal stakeholder decision is:

t∗own,j = tfair,kjown +
Y

βj

(1.11)

Stakeholders give themselves the amount of tokens they find fair and some extra
tokens depending on how selfish they are.

1.5.2 Structural analysis

Based on the model described above, I use a simple, individual-level categorization
into one of the fairness types. Since everyone made 10 decisions, we can observe
one person’s choices in many different situations. In every decision, we know what
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a person with meritocratic preferences, with egalitarian, and with compensating
meritocratic preferences would choose. Therefore, for each individual, I calculate
the sum of squared deviations in each decision from what someone with a particular
fairness type would have chosen. I categorize each participant into a type that
minimizes the sum of squared deviations:

typej = argmin
k

(t1,j − t1,k)
2 + (t2,j − t2,k)

2 + ...+ (t10,j − t10,k)
2, (1.12)

where k = Meritocratic, Egalitarian, or Compensating meritocrat. Then I compute
the share of each type separately for the task length and the ability treatment.
To obtain standard errors for the shares, I use the bootstrap method: I draw 10
random decisions with replacement from the 10 decisions of each individual 1000
times, and calculate the shares of the types using the individual categorizations
with the 10 random draws. The above categorization works well for spectators, but
for stakeholders, as we saw in the model, selfishness concerns play a role, as well.
For now, I use the same categorization for stakeholders as for spectators, but there
are some stakeholders who in most decisions allocate all tokens for themselves, so
we cannot infer their fairness type. To handle this, I add a fourth category for
stakeholders: a fully selfish type, whose decisions are closest to always taking all of
the tokens.

Figure 1.8 show the calculated shares for spectators in both treatments. In the
ability treatment, 83 percent of spectators are classified as meritocrats, 14 percent
as egalitarians, and virtually zero as compensators, just as the reduced-form results
suggested. In the task length treatment, on the other hand, only 53 percent are
meritocrats, 17 percent are egalitarians, and 29 percent are compensators. The
picture is similar when we look at stakeholders in Figure 1.9. In the ability treatment,
69 percent of stakeholders are meritocrats, 21 percent are egalitarians, virtually zero
are compensators, and 6 percent are fully selfish. In the task length treatment, 51
percent are meritocrats, 20 percent are egalitarians, 19 percent are compensators,
and 9 percent are selfish.

In the reduced-form results it seemed that stakeholders with long tasks compen-
sated themselves more for their difficulties than by how much stakeholders with short
tasks compensated them. To test this in the structural framework, I computed the
shares of fairness types in each task length group. Figure 1.10 shows that indeed,
stakeholders who got long tasks are around 25 percentage points less likely to make
meritocratic decisions, and they are more likely to make all other types of decisions.
24 percent in the long-task group make compensating decisions, while only 18 per-
cent in the medium-, and 15 in the short-task group are classified as compensators.
Long-task stakeholders are also more likely to make egalitarian and fully selfish de-
cisions than medium- and short-task participants. If this is the case then there is
a self-serving choice of fairness norms that is not explained by the model described
in Section 1.5.1. Figure 1.11 shows the calculated shares among stakeholders in the
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Figure 1.8: Shares of fairness types among spectators

Note: Shares of fairness types among spectators in the task length treatment and the ability
treatment. The lines show 95 percent confidence intervals using bootstrapped standard errors.

Figure 1.9: Shares of fairness types among stakeholders

Note: Shares of fairness types and the fully selfish type among stakeholders in the task length
treatment and the ability treatment. The lines show 95 percent confidence intervals using

bootstrapped standard errors.

ability treatment by ability group. Here, all ability groups are equally likely to make
meritocratic, compensating, and egalitarian decisions. The only difference between
the groups is that high-ability stakeholders seem to make more fully selfish decisions
than the other two groups.
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Figure 1.10: Shares of fairness types among stakeholders by task length

Note: Shares of fairness types among stakeholders in the task length treatment by task length.
The lines show 95 percent confidence intervals using bootstrapped standard errors.

Figure 1.11: Shares of fairness types among stakeholders by ability

Note: Shares of fairness types among stakeholders in the ability treatment by ability group. The
lines show 95 percent confidence intervals using bootstrapped standard errors.

Finally, I check if receiving easier tasks simply made participants think in more
meritocratic terms, while receiving harder tasks reminded them about external de-
terminants of what one can achieve. Figure 1.12 shows the shares of different fairness
types among spectators, separately by the spectator’s task length. Surprisingly, the
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picture here is the exact opposite of that of the stakeholders: spectators who them-
selves had longer tasks are more meritocratic and less compensating, while specta-
tors with medium and short tasks make less meritocratic and more compensating
decisions. Own external circumstances therefore seem to have an effect on what
allocations one finds fair, however, the effect is very different depending on whether
one’s own income is at stake, too. Figure 1.13 shows the shares of fairness types
among spectators in the ability treatment by own ability. The shares among abil-
ity spectators are exactly the same across the ability groups. Therefore, receiving
information about own ability did not change spectators’ fairness views.

Figure 1.12: Shares of fairness types among spectators by own task length

Note: Shares of fairness types among spectators in the task length treatment by own task length.
The lines show 95 percent confidence intervals using bootstrapped standard errors.

1.6 Conclusion

I looked at whether people compensate for differences in how difficult the task was
when rewarding production. I studied two different sources of difficulties – an ex-
ogenous task length and individual ability in the task. Besides the level of effort
participants made in the production, both types of difficulties strongly affected how
many tasks participants could produce. I found that participants, both as specta-
tors and as stakeholders, compensated the participant who had a harder job if the
hardships were exogenous, but simply rewarded production and ignored the relative
difficulties when the hardships arised from differences in individual ability in the
task. Based on these results, although one cannot necessarily be made fully respon-
sible for her ability in something – especially in this experiment, where participants
were not aware of the task beforehand –, people seem to find income inequalities
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Figure 1.13: Shares of fairness types among spectators by own ability

Note: Shares of fairness types among spectators in the ability treatment by own ability group.
The lines show 95 percent confidence intervals using bootstrapped standard errors.

caused by ability differences fair. They seem to draw the line between fair and unfair
inequalities along external and internal factors in someone’s performance, and not
between exogenous and endogenous ones.

I also found evidence on self-serving choice of fairness principles. In the task
length treatment, stakeholders with long tasks were more likely to take all of the
tokens to themselves, to compensate themselves for hardships, or to divide the tokens
equally, than stakeholders with medium or short tasks. They were also much less
likely to make purely meritocratic decisions than the other two groups. This suggests
that being able to produce more partly because of luck when being assigned shorter
tasks made participants believe that they deserve more for their higher production,
even though they learned that their partners had a harder job. On the other hand,
being assigned long tasks made participants more selfish or choose fairness principles
that allowed them higher earnings than what they received for their performance.
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2 Chapter 2: Excuse-driven Present Bias

Joint work with Marc Kaufmann

2.1 Introduction

There are many reasons why people rightly postpone unpleasant activities. Take a
software engineer who has a list of bugs to fix and features to implement. She may
wait to hear back from a client to see if the bug persists, check if her colleague still
cares about the feature, or decide to leave work for tomorrow when her schedule is
free. When applied coherently, these reasons apply with equal strength no matter
whether they justify putting off immediate work or future work. We explore ex-
perimentally whether people instead apply such reasons asymmetrically, as if these
reasons provide stronger justifications when they allow putting off immediate rather
than future work. Such asymmetric use of reasons is what we mean by excuse-
making. Present bias, with its time-inconsistent nature, is a prime candidate for
excuse-making, since excuses may allow people to leave free rein to their impulsive
behavior.4

This description highlights the main challenge: for it to be convincing, an excuse
must be able to masquerade as a reason that is perceived to be genuine; but then,
it will influence behavior even when not used as an excuse. Therefore when we
compare the willingness to work for people with and without an excuse, we should
find that the former work less, because they have a reason to work less. The same
reason should lead to the same change in willingness to work. In two experiments
we look at whether instead willingness to work is different when there is a behavior
– avoiding present work – for which people can use the reason as an excuse. We
provide two types of alternatives for work: no-excuse and excuse alternatives. We
describe our within-subjects design to identify excuse-making based on change in
willingness to work in Section 2.2. We then present the the first experiment and the
implementation on Amazon Mechanical Turk (MTurk) in more detail in Section 2.3.

In the first experiment, the no-excuse alternative required subjects to work harder
in the future for sure, while the excuse alternative provided a 10% chance of the work
remaining easy. We took the idea of using a kind of risk as a possible excuse from
Exley (2016), who finds that people use risk in the donation reaching the charity
as an excuse to donate less. Another source of choosing this excuse was intuition:
people often postpone work because deep down they hope that later it will get easier
or that they will not have to do it at all in the end. We found that the willingness to

4Another reason why we refer to present bias is that we focus on short-term time preferences
with future decisions at most several days in the future. As others have noted, it is calibrationally
implausible to have measurable discount factors at such short time frames that are due to expo-
nential discounting. For example, a weekly discount of 0.99) (which is virtually indistinguishable
from 1.00) leads to a yearly discount factor of 0.9952 ≈ 0.59). Thus our claim is that whatever
short-term impatience we find is likely to be present bias or some other present-focused behavior,
rather than impatience of the exponential discounting variety.
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work hard today dropped by $0.11 (N = 147, p = 0.011) more than the willingness
to work hard at a future date, even though the reason to choose the future option
was the same in the two cases: we introduced a chance that work will remain easy in
the future. We interpret this phenomenon as excuse-driven present bias. In Section
2.4 we discuss the results in more detail.

Section 2.5 discusses the drawbacks of the implementation on MTurk and de-
scribes the second experiment which we ran online with students in the LISER-LAB
in Luxembourg. Our aim was to strengthen the first results and our identification on
three fronts. The first issue was to complement risk as an excuse with other, cleaner
excuses, to rule out all state-dependent preferences with risk and time interactions.
The second issue is that our MTurk subjects report working roughly 20 hours per
week on MTurk. Suppose, to make the point most clearly, that subjects find our
task exactly as unpleasant as other MTurk tasks, and can earn a fixed hourly wage
from these other tasks. When deciding how much to work today rather than two
days from now, these subjects would base their decisions on which day offers a higher
payment per task. Their choices would thus be driven by maximizing earnings, and
not involve any time preferences. Moving to a student population would alleviate
this concern as students are more likely to substitute our task for unpaid leisure or
studying, which are less direct substitutes (and less likely to be equally unpleasant).
Third, while in the first experiment we could document excuse-making in short-term
preferences, we wanted to be able to separate the effect of the excuse on short-term
and long-term preferences, so on present bias and patience. Therefore in the second
experiment we tested excuse-making in choices made over work at future dates.

In the second experiment, we modified the risk excuse slightly: here the no-excuse
alternative meant extra work in the future for sure on top of some required work,
while the excuse alternative involved a 10% chance of no extra work. We found non-
significant results of similar magnitude as in the first experiment: the willingness to
work today dropped by e0.06 (N = 75, p = 0.36) more than the willingness to work
in the future when moving from the no-excuse to the excuse alternative. Besides risk,
we tested another excuse: a different type of task. Here, the no-excuse alternative
was to do the same task in the future people were already working on. The excuse
alternative, however, involved a different kind of task in the future. The idea was
that people might rationalize postponing work to the future by just choosing to
do the other task, therefore, hiding their implicit preference, present bias, behind a
choice between tasks (similarly as in the framework described in Cunningham and de
Quidt (2022). This excuse did not seem to work: the willingness to work today was
not significantly different from the willingness to work in the future when moving
from the no-excuse to the excuse alternative (the sign was even negative, e-0.032,
N = 75, p = 0.64). We found non-significant results for the choices over work at
future dates, as well.

Section 2.6 presents the results from the second experiment in more detail and
discusses why we might have failed to replicate the MTurk results. We suspect that
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one reason was the difference in the introduction of risk: in the first experiment, to
minimize MTurk workers substituting our tasks with other MTurk tasks, we chose to
have the same amount of work in all choices. Some tasks were, however, hard while
others easy, and participants decided about the number of hard tasks in their choices.
When moving to the lab, we chose to have a certain amount of required tasks in each
session, and the choices were about extra tasks on top of the required amount instead
of hard vs. easy tasks. Part of our failure to replicate the results might have been
that students still have substituted our tasks with other activities. The other part
was probably lack of power to detect an effect size of similar magnitude to that in
the MTurk study. Our lab study lasted four weeks and we had significant attrition,
potentially leading to low power. In Section 2.6 we also describe how we want to
test if choosing extra tasks or hard vs. easy tasks really makes a difference, and to
corroborate our findings from the first experiment. Finally, in Section 3.7 we discuss
our results, other possible mechanisms to explain them and how we rule these out,
and the potential of excuse-making in present bias.

If people excuse their present bias, this suggests strongly that present bias –
or present-oriented behavior – is context-sensitive: the same person may behave in
more or less present-biased ways in superficially similar situations. For instance,
the more dimensions there are to a choice, the more present-biased a person may
act. In addition, having excuses for present bias may be what keeps people from
learning that they are present-biased. This in turn could ensure that they remain
naive about their own present bias, which is in line with several studies that find that
most subjects are predominantly naive (Augenblick and Rabin, 2019; Fedyk, 2021).
At the same time, it leaves room for learning in situations with clear feedback, such
as in Le Yaouanq and Schwardmann (2019).5 Most situations provide more excuses
than our experimental setup: life offers more important and urgent tasks to do,
colleagues more requests for help, and Netflix more movies to chill than any lab
study can ever hope for. If excuses increase people’s present bias, daily life where
excuses abound will exacerbate this beyond what we find in the lab.

2.2 Identification of excuse-driven present bias

As mentioned in the introduction, we consider the degree to which the same reason
is applied asymmetrically as excuse-making. The challenge is in ensuring that we
keep the reason constant, while bringing out the asymmetry. Let us observe that
people only make excuses if (i) there is a motivation – conscious or subconscious
– to distort the choice; and (ii) there is a potential excuse available. Thus when
there is no motivation to distort or no possibility to distort, we will not see excuse-
making. The basic idea is therefore to offer people 4 choices, for each combination
of motivation to distort (‘yes’ and ‘no’) and possibility of distorting (‘yes’ and ‘no’).

5O’Donoghue and Rabin (1999) highlight how important it is whether people are aware of their
present bias (sophistication) or unaware of it (naivete).
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The hypothesis we are testing is whether present bias is something for which people
have a motivation to distort their choices. We have 2 choices involving tedious tasks
today as the high-motivation case, and 2 choices involving tedious tasks in the future
as the low-motivation case. For now we assume that we have two alternatives, a no-
excuse alternative and an excuse alternative that allow for small and large choice
distortions respectively.

Concretely, we want to find the following indifference points X, X
′
, Y , and Y

′
:

No excuse:

work in the future + $X ∼ no-excuse alternative

work in the present + $X ′ ∼ no-excuse alternative

Excuse:

work in the future + $Y ∼ excuse alternative

work in the present + $Y ′ ∼ excuse alternative

Then ∆C = X ′ − X is the difference between willingness to work in the future
and in the present when there are no possibilities for making excuses (control), while
∆T = Y ′ − Y is the same difference when there are possibilities for making excuses
(treatment). While this identification strategy is applicable in the context of any
excuse, we first use the potential of avoiding work altogether. Hence, the no-excuse
condition involves having to do extra tasks in the future for sure; and the excuse
condition having a 10% chance of not needing to do the extra future tasks. This
is based on Exley (2016), who finds that people distort risky choices in charitable
giving in a way that is beneficial to them.

The main concern of the design is to take care of the difference in utility between
the no-excuse and the excuse alternatives, since a drop in the probability of having
to do work should lead to a change in willingness to work. To highlight how the
four choices in our design allow us to take care of this concern, let us rewrite the
indifference conditions in utility terms. X, X’, Y, and Y’ are the monetary amounts
that make people indifferent between the right- and left-hand side options in each
decision. For now, let us assume linear utility in money.6 Let x1 be the amount of
tasks people have to do in the left-hand side options, and x2 the amount of tasks
in the right-hand side (no-excuse or excuse) options. Denote by d(x) the disutility
of doing x tasks, by β the present bias parameter in the no-excuse condition, and
by βE the present bias parameter in the excuse condition. We do not think that
people’s preferences literally change. Rather we think of this as a reduced-form way
to capture the idea that people behave as though they were more present biased in
the excuse setting.

6Later we discuss how the specific choices participants make take care of a possible concave
utility of money.
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No excuse (control):

X = β d(x1)− β d(x2)

X ′ = d(x1)− β d(x2)

Excuse (treatment):

Y = β d(x1)− 0.90β d(x2)

Y ′ = d(x1)− 0.90βE d(x2),

We assume for simplicity that people have expected utility preferences, although
this is not necessary. Taking the difference between willingness to work in the future
over in the present in the two conditions, we get the following:

∆C = d(x1)(1− β)

∆T = d(x1)(1− β) + 0.9d(x2)(β − βE)

We finally obtain the difference of these differences,

∆∆ = ∆T −∆C = 0.9d(x2)(β − βE) (2.1)

Our null hypothesis, meaning the absence of excuse-making, is that ∆∆ = 0. This
is the case if βE = β. This should be true for any risk preferences that are state-
independent, since the first differences wash out any state-independent effect. The
alternative hypothesis is that βE < β, and ∆∆ > 0, so there is excuse-driven present
bias. Even when we have state-dependent preferences, such as when the foregone
option affects the choice, we can only get non-zero effects if this state-dependent
effect is stronger when the alternative is work today rather than work in the future.

2.3 First experiment

2.3.1 Technical details

We implemented our first experiment in oTree (Chen et al., 2016b) and ran it on
the Amazon Mechanical Turk (MTurk) platform. All details were pre-registered
in the AEA RCT Registry (Drucker and Kaufmann, 2019) We ran the first pilot
of the actual experiment in August 2019, with 43 participants who completed the
experiment. We ran the main experiment in September 2019 with 147 participants
completing it. Subjects started with a tutorial and description to familiarize with
the task. After the tutorial, they had the opportunity to sign up. Every participant
who signed up completed one session on that same day and a second session two
days later.
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2.3.1.1 Payments On average participants earned ≈ $15, broken down as fol-
lows:

� $1.50 for the tutorial

� $1.00 for completing session 1

� $10.00 for coming back and completing session 2 (and thus the study)

� ∼ $3.00 in bonus payments based on choices to do additional work

We paid all subjects within three days after session 2, providing all payments at
once, even if subjects dropped out early. Thus dropping out of the study did not
lead to early payments. For similar reasons, subjects who completed extra work in
the first session did not receive the extra bonus payment unless they also completed
session 2. Instead, they received a flat bonus of $1.00 if they completed the first
session, independent of the choices they made. In this way, we rule out that subjects
who think that they may not come back for session 2 choose to do the extra work
today in order to get extra money they would not get if they chose to work in the
future and failed to come back.

2.3.2 Timeline

Table 2.1 shows the timeline of the experiment.

Table 2.1: Timeline of the first experiment

Session 0 Session 1 Session 2 Payment

(right after
Session 0)

(2 days after
session 1)

(within 2 days
after Session 2)

Tasks warm-up rounds of
effort task

effort choices effort task

consent effort task
debrief survey

2.3.2.1 The Tutorial Session 0 was the tutorial7 which described the study and
required subjects to try the experimental task to familiarize with it. As is common on
MTurk, there are many Workers who sign up but don’t complete the study. By only signing
subjects up after the tutorial, we reduced attrition in the crucial part of our experiment
substantially. The experimental task consisted of correctly counting the 1’s in a matrix of

7This was the MTurk HIT advertised on MTurk. HIT is the acronym for Human Intelligence
Task, which is one job to complete by a Worker on the MTurk platform.
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1’s and 0’s; a task that takes between 30-60 seconds for most people. When someone gave
a wrong answer, we provided a new matrix, to avoid guessing repeatedly to get the right
answer.8

There were two sizes of matrices in the experiment, a small one (7x12 cells), and a large
one (10x15 cells), and subjects completed three of each in the tutorial. Figure 2.1 shows
an example of a large matrix. At the end of the HIT, Workers completed a debrief survey
about clarity of our instructions, how unpleasant they found both types of matrices, and
how much time the spent working and how much they earned on MTurk per week. We
also elicited a survey measure of patience, used by Falk et al. (2018)9. Every Worker who
completed the HIT, received $1.50 even if they didn’t sign up for the study. Those who
signed up could start the experiment right away.

Figure 2.1: Example of a large matrix

2.3.2.2 The Main Sessions Those Workers who decided to join the study received
detailed instructions, followed by a comprehension check.10 Participants could only move
on after giving correct answers. 11 Conditional on this, they started the actual study.
In both sessions 1 and 2, participants had to count 25 matrices. The choices they made
determined how many of these 25 matrices were small matrices (7 by 12) and how many
of them were large ones (10 by 15). They made their choices using price lists. Figure 2.2
shows an example of a price list where subjects choose between 15 large matrices in two
days with 90% probability for a $0.60 bonus or 22 large matrices in two days for sure for
a bonus ranging from $0.00 to $3.40, increasing in $0.20 increments.

8Additionally to this, we allowed subjects to only get a certain number of matrices wrong, to
avoid repeatedly entering the same number until a matrix pops up that has this number of 1’s. We
observed one subject in our pilot who we think followed this strategy and we wanted to avoid it.

9The question is ”How willing are you to give up something that is beneficial for you today in
order to benefit more from that in the future? 0 means not willing at all, 10 means very willing”

10See the instructions participants saw in the Appendix.
11We highlighted the wrong answers, so all subjects could get them right with enough tries.
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Participants faced the same 15 price lists in a random order (randomized for every
participant) and they knew that we’d pick one choice from one of the price lists at random.
If the implemented choice involved uncertainty (e.g., ”20 large matrices in Session 2 with
90% probability”), then we resolved the uncertainty on the day the work was potentially
due, right before subjects had to do the work. Participants then completed the work for
session 1, after which we gave them the link to Session 2 that opened in two days. We
also sent a reminder email on the day of session 2 for them to come back. In session 1, we
additionally asked participants after they made their choices how they went about making
these choices.

Figure 2.2: Example of a price list

2.3.2.3 Choosing large matrices rather than extra matrices We decided to
let participants choose the number of hard tasks, rather than the number of extra tasks to
avoid making them choose primarily based on the extra time taken and get them to think
more about the difference in unpleasantness. The primary reason for doing this was that
our subjects spent a lot of time working on MTurk (roughly 20 hours per week), and may
have developed heuristics based on the time it takes to do a task. Even more problematic
is if MTurkers consider our task to be roughly as tedious as other tasks on MTurk, in which
case they would primarily decide based on whether we pay more or less per hour. In that
case, a choice to work less today might be driven not by present bias but by the fact that
that the hourly wage offered for today is lower than the hourly wage offered in the future,
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given that the worker may already have decided to work several hours each of those days.
In order to make such thinking less likely, we decided to let subjects choose the number of
large tasks, rather than extra tasks.

2.3.3 Implementation of risk as an excuse

We test for excuse-driven present bias in two batches of four choices.12 In each batch, we
use the switching point in a price list as the indifference point, which gives us 4 inferred
indifference points corresponding to X, X ′, Y , and Y ′ as described in section @ref(edpb).
Our pre-registered alternative hypothesis was that ∆∆ = (Y ′ − Y ) − (X ′ −X) > 0. For
example, the ∆∆ we get in batch 2, with the excuse option being 15 large matrices in the
future with p = 0.9, is the following:

∆∆ = 0.9d(15) · (β − βE) (2.2)

(see the exact choices in the Appendix).
Based on Exley (2016), our hypothesis was that in the excuse condition, people’s will-

ingness to work in the present decreases more than the willingness to work in the future,
leading to βE < β, and an observed positive ∆∆ on average.

2.4 First experiment results

We asked participants to rate the large and small tasks on a 10-point scale, comparing them
to other tasks on MTurk. Participants on average rated the large matrix as significantly less
pleasant than the small matrix (3.43 vs 4.85, 5.0 = equally pleasant to other MTurk tasks),
although some participants stated clearly that they didn’t mind in their description of how
they chose.13 Out of the 154 participants who completed Session 1, 147 also completed
session 2 and thus the experiment. Therefore, between the two sessions, attrition was only
4.5%. For the analysis of choices, we use the sample of those who completed all aspects of
the experiment, to exclude those who, at the point of making choices, might have already
known they would not finish it all. Only 1.7% of the choices had multiple switching points.
We excluded these choices and the other choices in that batch from the analysis, as we could
not infer an indifference point from them.14 We present the results for our main hypothesis
in this section. First, we show evidence for excuse-driven present bias in batches 1 and 2.
Then, as a robustness check, we show that the effect we find cannot be driven by concave
utility over money.

128 of the price lists correspond to the 2 batches, 4 choices correspond to a third batch – in
which we later realized that we made a mistake in the options, so identification is not possible in
that batch –, and the remaining 3 price lists provide extra data for identifying β and direct choices
between no-excuse and excuse alternatives.

13We asked this question at the end of Session 0, in a debrief survey. See other debrief survey
statistics in the Appendix.

14As our outcome of interest, ∆∆, is a difference in the differences of such indifference points, we
had to exclude all four choices in a batch if there was at least one choice with multiple switching
points.

34

C
E

U
eT

D
C

ol
le

ct
io

n



10.14754/CEU.2022.08

2.4.1 Main results

Figure 2.3 shows the distribution of the excuse-driven increase in the willingness to work
in two days over willingness to work today (∆∆). Our main pre-registered test is a two-
sided t-test on ∆∆ for batches 1 and 2 jointly (although we report the individual t-tests
too).15 Specifically, we run the following regression, separately for each batch b, and then
for batches 1 and 2 combined:

∆∆i,b = α+ εi,b (2.3)

Figure 2.3: Excuse-driven difference in WTW in two days over WTW today

Table 2.2 shows the results for this simple regression. Columns 1 and 2 correspond to
the batches separately, while in column 3 the two batches are pooled together. In column
3, standard errors are clustered at the participant level, since we have 2 observations per
individual, one for each batch. The results show that there is an $0.11 increase in the
difference between willingness to work in two days vs today in the excuse condition. This
is roughly 0.2 standard deviations of the difference between willingness to work in two days
vs today. As described in Section 2.2, state-independent risk preferences cannot explain
the result, nor are we aware of any existing theory about risk and time interactions that
would explain it. One possible caveat could be concave utility over money. We rule out
this explanation in the next section.

2.4.2 Ruling out concavity of money

Concave utility over money might also lead to ∆∆ > 0 depending on the choices offered.16

Suppose that for a participant, Y ′ = 9, Y = 6, X ′ = 2, and X = 0. Then, Y ′ − Y = 3 and

15Our hypothesis suggests a one-sided t-test, however we decided against pre-registering it as
such since one-sided tests tend to be frowned upon. Alternatively our test can be interpreted as a
one-sided t-test with 2.5% significance level.

16Over these small stakes, concave utility over money might be the result of loss aversion, or
various types of framing.
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Table 2.2: Results: t-tests

∆∆i,b = α + εi,b

Batch 1 Batch 2 Batches 1&2

(1) (2) (3)

Constant 0.113∗ 0.106∗∗ 0.110∗∗

(0.062) (0.053) (0.043)

Observations 138 141 279

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
Standard errors in parentheses,

Batches 1&2: clustered at the individual level

X ′ −X = 2, which would lead to ∆∆ = 1 > 0. However, with concave utility over money
the increase from $0 to $2 and from $6 to $9 could be the same. To rule this out, we chose
the payments such that for most participants we expected X ≥ Y . In this way, concavity
of money would if anything work against us finding an effect, pushing ∆∆ down. Table 2.3
shows the results for a restricted sample of those for whom X ≥ Y , so for whom the results
cannot be explained by concave utility over money. The results for these participants are
even stronger; for them, the excuse-driven increase in the willingness to work in two days
over work today is $0.19.17

Table 2.3: T-test equivalents, ruling out concavity of money

∆∆i,b = α + εi,b
Batches 1&2, all Batches 1&2, X ≥ Y

(1) (2)

Constant 0.110∗∗ 0.190∗∗∗

(0.043) (0.049)

Observations 279 214

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
Standard errors in parentheses,
clustered at the individual level

Although we are not aware of any such theory, some form of risk and time interactions
with state-dependence (other than excuse-making) might explain our results. To overcome
these issues, we planned a follow-up study in a laboratory with students. We turn to the
description of this lab experiment in the next section.

17We have no intuition for why the effect is stronger on this subset.

36

C
E

U
eT

D
C

ol
le

ct
io

n



10.14754/CEU.2022.08

2.5 Second experiment

We decided to repeat our experiment with students in a lab, due to several drawbacks
of MTurk. To measure time preferences, we need a task or a consumption good that
participants cannot substitute easily with other tasks they perform regularly. The MTurk
Workers in our sample report working on average 20 hours weekly on MTurk, on tasks that
may be close substitutes to our tasks. If our tasks are as unpleasant as other MTurk tasks,
MTurkers may choose based on which tasks pay more, including whether we pay more per
task in session 1 or session 2. Our participants find the small matrix similarly pleasant to
other MTurk tasks (4.85 on a 0-10 scale, 5 = equally pleasant), while they considered the
large matrix to be less pleasant (3.43), which suggests that we partly solved this issue with
the two sizes of matrices. However the difference in pleasantness is not huge, and as we
mentioned earlier, many subjects reported not caring differently about the small or large
matrices. We supposed that students in the lab were less likely to substitute our tasks for
equally tedious and paid tasks, which makes them a better subject pool for eliciting time
preferences.

2.5.1 A chance of no extra tasks as an excuse

Since we assumed that students do not substitute our tasks with other paid tasks outside of
our experiment, we decided to modify the risk excuse slightly. In each session, our subjects
had to complete 10 required tasks, and the options they could choose from involved having
to do extra tasks for bonus payments. Therefore the no-excuse alternative meant having to
do extra future tasks on top of the 10 required ones for sure, while the excuse alternative
introduced a 10% chance of not having to do the extra tasks in the future (see all choices
in the Appendix). The identification strategy presented in Section 2.2 applies here, as well.

2.5.2 A different type of task as an excuse

We additionally wanted to strengthen our findings with other potential excuses, rather
than only for risk. Our idea was that we introduce two different types of tasks that are
commonly used as effort tasks in the experimental literature – the matrix counting task,
and a blurry Greek letter transcription task (see an example in Figure 2.4).18 We then
use a similar difference-in-differences strategy as with risk to identify excuse-making, using
four choices. In the no-excuse condition people make choices about a baseline task, say,
the matrix counting task. In the excuse condition, they have the option to choose another
type of task – the blurry Greek letters task – for future work.

No-excuse condition:

x1 matrices in the future + $X ∼ x2 matrices in the future

x1 matrices today + $X ′ ∼ x2 matrices in the future

Excuse condition:

x1 matrices in the future + $Y ∼ x2 Greek tasks in the future

x1 matrices today + $Y ′ ∼ x2 Greek tasks in the future

18This task was used e.g. in Augenblick and Rabin (2019).
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Figure 2.4: Example of a Greek transcription task

The excuse-driven change in the willingness to do x1 matrices in the future over today
is then, analogously to our identification with risk in Section 2.2:

∆∆ = ∆T −∆C = dG(x2) · (β − βE) (2.4)

where the disutility of doing x Greek tasks is denoted with dG(x). The idea is that if
people want to choose to work in the future, they can rationalize their choice by saying
that they chose that option because it offered a different task. However, our design, by
using the asymmetry in the choices, allows to distinguish just preferring the other type of
task from indeed using the other task as an excuse to choose to work in the future.19

2.5.3 Technical details

We pre-registered the second experiment the AEA RCT Registry as well (Drucker and
Kaufmann, 2019). The experiment ran between May and June 2020 with student subjects
of the lab of the Luxembourg Institute of Socio-Economic Research (LISER-LAB). Due to
the restrictions because of the COVID-19 pandemic, the experiment was conducted entirely
online. It ran over four weeks with two sessions per week, on Mondays and Thursdays.
We moved from two days between sessions to three days to allow for a lower estimated
β, as Augenblick (2018) finds a few hours’ β of 0.94, a daily β of 0.91 and a weekly one
of 0.87. We chose to run the experiment for four weeks to gain more data points, and to
let participants become familiar with the setting. Participants received a e15 completion
bonus each week if completing both sessions that week, but we did not require them to
participate in all weeks; a participant could complete one week then skip the next one and
come back the third week, for example. There was an extra e15 bonus for completing all
four weeks. The total payment if a student participated in all sessions throughout four
weeks was around e95. Four waves of students started the experiment, each wave one week
after the previous one. In total, 75 students started the study and 47 stayed until the end.

Similarly to the first experiment, participants made all decisions using price lists. Four
price lists added up to a batch to identify ∆∆ – the extent of excuse-making in present

19Hiding the choice of future tasks behind the choice of a different type of task is close to the
implicit preferences framework presented in Cunningham and de Quidt (2022).
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bias. In each week we asked four risk batches and four matrix-versus-Greek batches. All
four questions of a risk batch involved the same task – Greek or matrix – but the type
of task was randomized within participant across batches. In the matrix-versus-Greek
batches one task was the baseline and the other one the excuse task, also randomized
across batches. Each Thursday, participants made work decisions for two weeks ahead, to
elicit long-term preferences, and each Monday, they could revise their decisions for that
week, to elicit short-term preferences. This allowed us to differentiate between present
bias and exponential time discounting (as in Augenblick et al., 2015). See Table 2.4 for an
illustration of the timeline of the experiment.

Table 2.4: Timeline of the second experiment

Week 1 Week 2 Week 3 Week 4 Payment

Session 1
(Monday)

Instructions,
consent

effort choices
for Week 1

effort choices
for Week 2

effort choices
for Week 3

effort choices
for Week 4

effort task effort task effort task effort task
Session 2

(Thursday)
effort choices
for Week 3

effort choices
for Week 4

effort task effort task effort task effort task

2.6 Second experiment results

In the second experiment we used the same simple regression as in the first one:

∆∆i,b = α+ εi,b (2.5)

We report the results jointly for all batches within an excuse type. Table 2.5 shows
the four main estimated ∆∆-s. The first column shows the estimated ∆∆ in the short-
term work decisions made for that week when the excuse was risk. The second column
shows the long-term ∆∆ in the work decisions for two weeks ahead. The third and fourth
columns report the estimated ∆∆-s in the decisions where the excuse was a different type
of task (matrix-versus-Greek). The third column is the short-term ∆∆ and the fourth the
long-term ∆∆ of this excuse type. We expected the first and third ∆∆-s to be significant
and positive, and the second and fourth to be zero or smaller positive. Neither of the ∆∆-s
turned out to be significant, and the signs are not always as expected, either.

In the first session, we asked the participants to fill in a survey about some aspects of
the study. Two of the survey questions were to rate on a 0 to 10 scale how pleasant they
find each type of task. From the two ratings we can see which task they prefer. Since
the measured ∆∆ depends on the disutility of the task, it might be possible that there
is an excuse-driven present bias for the disliked task but not for the preferred task. In
the matrix-vs-Greek decisions, it is possible that the disliked task is not a good excuse
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Table 2.5: Main results

Dependent variable:

∆∆
Risk short-term Risk long-term M-v-G short-term M-v-G long-term

(1) (2) (3) (4)

Constant 0.060 -0.086 -0.032 0.105
(0.066) (0.076) (0.068) (0.087)

Observations 411 293 259 166

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
Standard errors clustered at the individual level.

Clustered standard errors in parentheses.

to postpone the preferred task, but the excuse could work the other way around. Table
2.6 looks at whether we get different results in the short-term risk decisions by whether
the task is the preferred or the disliked one, and in the matrix-versus-Greek decisions by
whether the baseline task is preferred or disliked. None of the ∆∆-s are significant with
this distinction, either.

Based on these results we think that the different type of task does not work as an
excuse. Although, a large majority, 63 percent of the participants preferred the Greek task
over the matrix task, and only 17 percent preferred the matrix task, while 20 percent were
indifferent. It is possible that with much lower differences in unpleasantness between the
two tasks, the excuse of another task could have worked better. In any case, because of
the promising MTurk results, we still think that risk could work as an excuse.

Table 2.6: Short-term ∆∆ by preferred/disliked task

Dependent variable:

∆∆
Risk preferred Risk disliked M-v-G preferred M-v-G disliked

(1) (2) (3) (4)

Constant 0.041 0.069 0.088 -0.159
(0.086) (0.087) (0.080) (0.103)

Observations 164 169 96 111

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
Standard errors clustered at the individual level.

Clustered standard errors in parentheses.

Although students are not doing these types of tasks often, it is still possible that their
choices do not only depend on the disutility of our tasks and their time preferences, but they
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also substitute our tasks with other tasks unrelated to the experiment. To test whether
they make different decisions in questions similar to the MTurk study, we recruited 30 new
participants at the end of the second experiment. This follow-up was not pre-registered. In
the follow-up we reintroduced the choices over hard vs easy tasks instead of extra tasks. We
also made the choices more simple,20 to minimize the possibility that participants decide
randomly. These participants made four batches of risk choices, only with matrix tasks (see
the exact choices in the Appendix). Table 2.7 shows the ∆∆ for these simpler, intensive
margin choices. There is a large positive ∆∆ for these choices that is significant at the 10
percent level:21 The excuse-driven increase in the willingness to work in three days over
work today is e0.24.

Table 2.7: Follow-up risk choices

Dependent variable:

∆∆
Risk short-term

Constant 0.242∗

(0.146)

Observations 113

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
Standard errors in parentheses.

From these results we suspect that different mechanisms work when choosing to do
extra work or hard work. In some of the batches participants had to choose between the
same amount of work today or in three days, so from these batches we have a reduced-
form measure for present bias. From the choices between the same amount of work for
sure in three days and with 90% probability in three days we can estimate a reduced-form
measure of the value of the 10% drop in probability. Table 2.8 shows these values in the
extra-work and the hard-work choices, only at the risk batches. Although we only had
few such choices, it is clear that participants exhibit some present bias in both decisions:
they ask for 72 cents more for doing the same amount of extra tasks today instead of in
three days, and 41 cents more for changing the same amount of tasks from easy to hard
today instead of in three days. Unfortunately, we did not ask these questions two weeks
into the future, so we do not have such reduced-form measures for δ only. In the third and
fourth columns we can see the value of the 10% drop in the probability of future tasks.
Participants clearly value the drop – therefore the excuse – positively: they ask for 48 cents
more for extra future tasks for sure instead of extra future tasks with 90% chance, and
47 cents more for hard instead of easy tasks for sure instead of the same option with 90%
probability.

Though there is present bias and a positive valuation of the excuse option in both
types of decisions, Table 2.9 suggests that the estimated excuse-driven present bias in

20E.g., 10 tasks today vs. 10 tasks in 3 days, instead of 12 tasks today vs. 8 tasks in 3 days.
21Since we have only 30 participants, the standard errors are not clustered.
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Table 2.8: Reduced-form direction of βδ and value of the 10% drop

Dependent variable:

(1− βδ)d(x) (1− 0.9)βd(x)
Extensive Intensive Extensive Intensive

(1) (2) (3) (4)

Constant 0.717∗∗∗ 0.407∗∗∗ 0.476∗∗∗ 0.469∗∗∗

(0.181) (0.120) (0.124) (0.150)

Observations 41 57 42 58

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
Standard errors in parentheses.

these choices might be very different. In this experiment we do not have enough power to
compare the two types of choices, so we plan to run a third experiment to test whether there
is indeed an excuse-driven present bias in the hard-work choices but not in the extra-work
choices. If the hard-work results replicate but we find no effect for the extra-work choices,
that would suggest that there are two different underlying mechanisms: In the extra-work
choices, more work crowds out other tasks with similar disutility but lower pay, so the
choices rather hinge on hourly wage instead of disutility of the task. In the hard-work
choices, on the other hand, harder tasks replace easier tasks with lower pay, so the choices
hinge on disutility of the task, hence on time preferences.

Table 2.9: ∆∆

Dependent variable:

∆∆
Risk extensive Risk intensive

(1) (2)

Constant -0.000 0.439∗

(0.127) (0.220)

Observations 41 57

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
Standard errors in parentheses.

The other issue with our second experiment results is power. In the end, we only had
75 participants and 5-6 data points per participant on average from the short-term risk
choices, even less from the long-term ones. With this number of observations we had 68
percent power to detect a ∆∆ of 11 cents. To have 80 percent power, with 5 data points
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per person we would have needed at least around 100 people, or the same amount of people
but 10 data points per person. If we look at the short-term risk results separately by task
(Table 2.10), we get a ∆∆ of similar magnitude for the matrix task to that in the MTurk
experiment, but a close to zero ∆∆ for the Greek task, both insignificant. Therefore, we
plan the final experiment to last only one week, to reduce attrition, and to have enough
observations for 80 percent power to detect a ∆∆ of similar magnitude. To be able to
separate short-term excuse-driven behavior from long-term, we are going to have three
sessions: a session 0 to make effort choices for Sessions 1 and 2, and 2 work sessions. In
Session 1, participants will be able to revise their effort choices. We aim to test both hard-
work and extra-work choices, to look at whether these choices indeed depend on different
factors.

Table 2.10: Short-term ∆∆ by type of task

Dependent variable:

∆∆
Risk matrix Risk Greek

(1) (2)

Constant 0.105 0.012
(0.079) (0.097)

Observations 212 199

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
Standard errors clustered at the individual level.

Clustered standard errors in parentheses.

2.7 Discussion

We tested whether people behave in a more present-biased way if they have excuses to
do so. Our two experiments yielded mixed results. Still, the MTurk and the LISER-LAB
results on risk suggest that a chance of no work/ easier work in the future makes people
asymmetrically make different intertemporal work decisions than when all work is certain.
We call this phenomenon excuse-driven present bias, but other mechanisms can work in the
same direction, too. There is evidence that risk and time preferences are intertwined. E.g.,
people might exhibit present biased behavior because they think that future consumption is
uncertain (Chakraborty et al., 2020), or they might trade off the probability and timing of
consumption (Baucells and Heukamp, 2012). Interrelated time and risk preferences would
only explain our results if they were context-dependent: we identify excuse-driven present
bias from a change in the valuation of an option depending on the alternative. We are
unaware of such a theory that would predict participants treating risky future disutility
differently by the alternative options.
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It is possible that our participants have reference-dependent preferences (Kahneman
and Tversky, 1979; Kőszegi and Rabin, 2006) for the tasks, and they always set the fixed
option in the price list as their reference point. In this case, if the excuse option is worse
in itself than the no-excuse option, reference dependence also predicts a positive ∆∆.
However, if we set the excuse option to be better than the no-excuse option for most
subjects, reference dependence works against us, predicting a negative ∆∆. We made
sure in our batches that the excuse option is at least as good as the no-excuse option, so
if we find a positive ∆∆, that is despite potentially reference-dependent preferences (see
a formal derivation in Appendix Section B.3.4). In fact, the signs of the coefficients in
Table 2.6 in the matrix vs. Greek choices can indicate reference-dependent preferences.
It is also possible that the positive ∆∆ we measure is a consequence of a framing effect
(Tversky and Kahneman, 1981) or attention (Simon, 1971). Still, reacting differently to a
particular framing of a choice or differential attention to details of a choice depending on
the alternative is really similar to a mechanism that we call excuse-making.

The two excuses we test are different in a sense that one allows the person to hide her
present bias behind another dimension of the choice: choosing a different task, while the
risk excuse rather rationalizes the choice of future work by allowing avoiding it altogether.
We think excuses can work both ways. People might use risk unconsciously for postponing
work in the hope of not having to do it in the end. A different type of task is an explanation
that they might give to others when asked why they chose to postpone work.

At the end of our second experiment, we asked participants to give their opinion on
some topics related to procrastination and excuse-making. They had to indicate on a
0 to 10 scale how much they agree with different statements. The results are shown in
Table 2.11. The first two questions aimed to elicit whether students think they are prone
to some typical procrastination behaviors: ending up working out too little or always
postponing household chores. On average, our students neither agree nor disagree with the
corresponding statements. They are also indifferent in the question of whether they make
excuses when postponing work to do. However, they rather agree with the statement that
people in general make excuses for postponing work, and with people postponing work in
the hope of not having to do it in the end. Based on these answers and the results of
both experiments on the risk excuse, we hope to be able to corroborate in a third, final
experiment that there can be excuse-making in present bias.

Table 2.11: Final survey results

Statistic N Mean St. Dev. Min Max

I usually postpone household chores. 74 5.027 2.998 0 10
I usually work out too little. 74 5.392 3.355 0 10
People usually make excuses for postponing work they have to do. 67 7.463 1.995 1 10
I usually make excuses for postponing work I have to do. 67 4.881 2.826 0 10
People postpone their work in the hope of not having to do it later. 67 6.149 2.624 1 10
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3 Chapter 3: Compensatory Advantage and In-

equality in Educational Aspirations

3.1 Introduction

There is high correlation between the education levels of parents and their children. In
2012, 52% of 25-32 year-olds had the same education level as their parents on average in
the OECD countries (OECD, 2015). Parental education influences children’s education
outcomes through several channels. First, parental background affects cognitive and non-
cognitive skills of children already in early ages. Parental investment in early childhood is
crucial (see a review in Heckman and Mosso, 2014). Falk et al. (2019) find that children
from high socioeconomic background are more intelligent, more altruistic, less risk-seeking,
and more patient already at ages 7-9. The main channels through which parental social
status affects children’s IQ and preferences in early childhood are time spent with the chil-
dren and parenting style. Whether these differences remain or diminish depends largely
on the education system. School systems which track students into academic or vocational
tracks later can increase intergenerational educational mobility by decreasing inequality in
the school performance of students (see e.g., Pekkarinen, 2018; Schütz et al., 2008). Be-
sides entering school with different skills, children from low and high socioeconomic status
(SES) also differ in their resources to cope with hardships during their educational career.
A strand of literature in sociology explores a specific channel of low intergenerational ed-
ucational mobility: the compensatory advantage of high socioeconomic status. After a
negative school event – like failing a subject or a bad school choice –, high-SES students
have much more resources to compensate for this negative shock, and they recover from the
shock faster than low-SES students. This compensatory advantage reinforces the initial
differences in socioeconomic status (Bernardi, 2014; Bernardi and Cebolla-Boado, 2013;
Bernardi and Grätz, 2015).

I am addressing the compensatory advantage channel, by looking at how the educational
aspirations of children from different socioeconomic backgrounds change after having to
repeat a grade at the end of their primary school career. As more and more difficult
subjects come in higher grades of primary school, students who had difficulties earlier
might have an even harder time in these higher grades. Grade retention is originally there
to give a second chance to students who failed one or more subjects for the first time.
Therefore, it could be a way to decrease the inequality in the performance of students, and
help worse students achieve higher education levels than if they were promoted to the next
grade without the necessary qualifications. On the other hand, grade retention is often
associated with a stigma, which makes it more difficult for the retained student to catch
up. The existing evidence on the effects of grade retention in later years of primary school
is inconclusive. Jacob and Lefgren (2004) and Jacob and Lefgren (2009) use a regression
discontinuity design and a standardized test-based promotion system in the US to look at
short-run and long-run effects of grade retention. They find that retention does not have a
consistent effect in the short run, and retaining students in the 6th grade of primary school
does not have long-run effects – on high school completion–, either. However, retention in
8th grade increases the probability of dropping out of high school. Gary-Bobo et al. (2016)
develop a multi-stage human capital accumulation model to look at the effects of grade
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retention in grades 6 to 8 (first three grades of junior high school in France) on 9th (final)
grade outcomes. They find a small positive average treatment effect on the treated on
test scores, and the effect is higher for lower performer students. However, grade retention
decreases the probability of entering 9th grade for all students.

Using rich administrative and survey data from Hungary, I look at grade retention in
the 7th grade of primary school, and estimate the differences in educational aspirations in
8th grade between retained and non-retained children conditional on their socioeconomic
status. I also look at how the changes in aspirations translate to the type of secondary
school track they are in in 10th grade. Though it is important to know how grade reten-
tion affects track choice and educational attainment, we know little about the mechanism
through which retaining a student leads to these outcomes. Are these children simply
not able to catch up, which leads to lower educational outcomes? Or they also lose their
confidence and set lower goals which is why their educational outcomes will be worse than
those of non-repeaters? To answer these questions, we have to look at how children ad-
just their aspirations after retention. To my best knowledge, existing papers only study
the effect of early grade retention on aspirations. Hughes et al. (2013) find that parental
expectations about their child’s highest education level decrease after retention in the 1st

grade of primary school. They find that decreasing parental expectations play a role in
the negative effect of retention on 3rd grade performance of children. Cham et al. (2015)
look at the effect of grade retention in the primary grades on students’ own expectations in
9th grade about finishing high school. They use propensity score weighting to equate the
distribution of pre-treatment characteristics of retained and non-retained students. They
do not find any effect of grade retention on motivation to finish secondary school in 9th

grade. They find, however, that retained students in 9th grade value a high school diploma
more, and feel that their teachers and peers are more likely to expect them to graduate.

Aspirations act as reference points that induce motivation through loss aversion (Heath
et al., 1999; Page et al., 2007). These reference points are highly influenced by one’s social
environment and so, through the individual actions motivated by them, may reinforce
economic inequalities (Genicot and Ray, 2017, 2020). If aspirations are so important in
what people achieve, it is worth looking at how they are shaped by negative events during
one’s educational career. My main outcome of interest is the educational aspirations at 8th

grade. I proxy socioeconomic status with parental education. In my main specifications,
I define low SES as both parents having lower qualification than a high school diploma,
and high SES as at least one parent having a high school diploma. Educational hardships
might cause a decline in low-SES students’ dream education level, while high-SES students
might stay focused on the education level they wanted initially to achieve. I find evidence
for heterogeneities in the aspirations and the paths of students after retention.

Low-SES repeaters are 15.6 percentage points more likely to aspire for at most a sec-
ondary vocational certificate in 8th grade than non-repeaters, while the share of high-SES
wanting to achieve this level does not differ by retained status, controlling for 6th grade
aspirations and other characteristics. While already in 6th grade 24.8 percent of low-SES
children want to achieve at most a secondary vocational certificate compared to 3.8 per-
cent of high-SES, the SES gap is even larger for retained students. I also look at the
aspiration for tertiary education. Here, low-SES repeaters do not change their (already
quite low) tertiary aspirations, but for high-SES repeaters, the difference is -7.9 percent-
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age points. Therefore, the SES-gap in tertiary aspirations is actually lower for retained
than non-retained students. When looking at the effect of retention on the aspired years
of education by pre-retention aspirations, I find that the compensatory advantage of high
SES is highest at high levels of initial aspirations: while low-SES children decrease their
aspirations significantly, high-SES with initially high aspirations stay on the same track.

In Hungary, a student can be retained if she fails at least one subject in school or if she
was missing from school for a significant amount of time and could not pass a grading exam.
When controlling for characteristics that might have led to the student failing a subject
or missing from school, high-SES children are still less likely to get retained than low-SES
children. 6th grade midterm mathematics performance in school seems to be one factor that,
if the student performs poorly, affects students’ 7th grade retention similarly, regardless of
socioeconomic status. When splitting the sample by 6th year midterm mathematics grades,
the compensatory advantage disappears for the lowest-performing students but it is there
for higher performing ones, where retention is much rarer. Using a smaller, administrative
database and controlling for factors that are good proxies for missing from school because
of health issues – visits to the general practitioner and days spent in a hospital in 7th

grade –, the results stay similar, though they become much weaker because of the low
sample size. Finally, I look at the differences by socioeconomic status within these groups
in transitioning to a secondary school track that gives access to tertiary education. The
patterns here are similar to the aspirations: low-performing students are 11 percentage
points less likely to get into this track if retained, but there is no compensatory advantage
of high SES among these students. There is, on the other hand, a compensatory advantage
for the higher performer students: low-SES repeaters are 6-24 percentage points less likely
to attend this institution, while high-SES repeaters are not less likely to attend than non-
repeaters. When controlling for health characteristics in the administrative database, on
the other hand, all coefficients become smaller and insignificant, and the compensatory
advantage at each mathematics performance level disappears. We have to treat these
results with caution, though, because the numbers of repeaters in these samples are very
small.

3.2 Data

I use two datasets for this paper. For most of the descriptive statistics and the baseline
regressions I use the National Assessment of Basic Competencies (National ABC) database
that contains rich, administrative and survey, educational data of all Hungarian students in
the 6th, 8th, and 10th grades, between 2008 and 2017. For learning more about the reasons
behind grade retention I use an administrative dataset that covers half of the Hungarian
population of ages 5-74 between 2003 and 2017. This dataset contains demographic and
labor market data, along with healthcare-related variables, and can also be linked to the
National ABC dataset.

3.2.1 National Assessment of Basic Competencies data

The first data source I use is the National ABC database that covers the period between
2008 and 2017. The National ABC is a standardized mathematics and reading comprehen-
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sion test that all Hungarian students in 6th, 8th, and 10th grade of public education take.
The test has been conducted yearly since the 2005/2006 schoolyear. Compulsory educa-
tion in Hungary for students in the sample started at age 6 or 7 (depending on the birth
month of the student), so the tests are taken by 12/13, 14/15 and 16/17 year-olds. All
students have to write the test, except those with autism and intellectual disabilities.The
test is centralized, administered by the Education Authority, and aims at measuring the
problem solving skills of students in mathematics and reading comprehension, rather than
knowledge of school material. Students take the test in their own school, at the end of
May. From 2008, students are identified by a unique identifier, the so-called OM code,22

so 6th, 8th, and 10th grade data of the same students can be linked. The National ABC
database contains the standardized test scores and various background characteristics of
students and their families from a background questionnaire.

3.2.1.1 Background questionnaire The tests are complemented by three back-
ground questionnaires on student, institution, and, if a school has multiple branches, branch
level. Students complete the student questionnaire on paper at home, and the headmas-
ter of the institution, and, in case of multiple branches, the head teacher of the branch
completes the institution and the branch level questionnaires online. Completing either
questionnaire is voluntary. The student questionnaire contains 47 questions, and students
take it home and fill it in with the help of their parents. I only use variables from the
student questionnaire, which contains variables regarding the student’s academic progress
(last year GPA, last midterm GPA and grades from main subjects, number of years in
kindergarten, grade retention in different phases of the educational career, educational
aspirations, how much they like specific subjects, extracurricular activities), family back-
ground (status on regular child protection allowance, subsidized meals, family members
living with the student, parents’ age, education level, and labor market status), household
characteristics (size of household, age composition, number of rooms, books, bathrooms,
computers, internet access, etc.), family activities, and the student’s perception of the
wealth of the family compared to neighbors.

3.2.2 Administrative database

The second database I use is an administrative dataset (Admin3) that contains rich data
from half of the Hungarian population of ages 5-74 between 2003 and 2017 (see a detailed
description in Sebők, 2019). The main file of the Admin3 contains demographic data, labor
market status, income, job characteristics, social transfers, and education status of each
person in the dataset, on a monthly level. This main dataset is then linked by an individual
ID to administrative health care data provided by the National Health Insurance Fund
(Nemzeti Egészségbiztośıtási Alapkezelő - NEAK), and administrative and survey-based
educational data from the National ABC database.

3.2.2.1 Health care data For better predicting retention I use administrative health
care data from the Admin3 that comes from the National Health Insurance Fund. This

22OM is the abbreviation for the Ministry of Education (Oktatási Minisztérium)
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dataset contains monthly data of each insured person about the number of visits to the
general practitioner, costs of outpatient care covered by social security, costs paid by the
insured on medication, cost of purchased medication covered by social security, costs of
inpatient care covered by NEAK, and whether the person is eligible for prescription ex-
emption.

3.2.3 Definition of variables

For the analysis I have to define the variables of interest. These are the treatment variable
– repeating 7th grade, educational aspirations, and socioeconomic status. For the first one,
children state in the questionnaire whether they had to repeat a grade once or multiple
times in different parts of their school career. I use this variable to control for whether
someone repeated a grade up to the 6th grade. As for the treatment variable, I simply
treat students as having repeated between 6th and 8th grades if more than two years passed
between their first 6th grade test and their first 8th grade test. If there are more instances
of the same person in the 6th grade database, I regard these instances as repetitions of 6th

grade. From the number of 6th grade observations and the years passed between the first
6th and 8th grade occurrences, I can deduce if a child repeated the 7th grade. Since children
take the National ABC test in May, by May they already suspect if they will have to repeat
the grade, so 6th grade aspirations partly reflect the effect of later retention. Due to this
potential effect on pre-treatment variables, I use 7th grade retention as the treatment and
I exclude those who were retained in 6th grade. There is a practice among children who
apply for 6-year academic secondary schools in 6th grade but do not get admitted: they
complete 7th grade in their primary school, apply again, and if admitted, repeat 7th grade
but in the new institution they were admitted to. I set the treatment to be 0 for these
children (if they have not repeated the 6th grade either), because their grade repetition is
of a very different nature than what I am interested in.

In the questionnaire, children choose the education level they want to reach from a
list of qualifications from primary school to a doctoral degree. I create two variables from
this data. The first one is educational aspirations in three categories: at most vocational
qualification, high school diploma or a post-secondary non-tertiary qualification, and college
or above. For the second variable, I assign years of education to each qualification level
in the questionnaire: primary school is 8 years, a vocational degree is 11 years, and so on
(see the construction of the variable in more detail in the Data Appendix section C.0.4.2).

The last variable that is needed to define is socioeconomic status (SES). For the main
specifications, I use a categorical SES variable. I proxy socioeconomic status with parental
education, which is also asked in the survey in fine categories: from unfinished primary
education to university degree. I create two categories: low-SES is a child whose parents
do not have a high school diploma, while high SES means at least one parent has a high
school diploma. I chose this distinction after Falk et al. (2019), however, they also use
information on family income which unfortunately I do not have. Also, since there are
very few repeaters among children of tertiary educated parents, drawing the line at a lower
parental education level gives enough repeaters in both SES categories. In a robustness
check I use a three-category SES variable, where high SES is further decomposed into two
categories: medium SES here means at least one parent with at least a high school diploma,
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and high SES means at least one parent with a tertiary degree. In another robustness check,
I use a continuous variable, where I apply the same rule to convert the categories to years
of education as for the educational aspirations. For the continuous SES variable I take the
parent with the highest education level.

3.2.3.1 Grade retention rules in Hungary Grade retention in Hungary is reg-
ulated by the 2011 Public Education Law.23 In the first grade of primary school, parents
can request grade retention for their child even if the child fulfilled all educational require-
ments. The school principal has to approve this request. From the second grade and above,
grade retention has two sources: first, if the child receives an insufficient grade in at least
one subject, she can take a grading exam in those subjects at the end of summer. If she
fails, she has to repeat the entire grade. Teachers have a say in the decision about whether
to fail someone in a subject or make her do some extra coursework in order to pass the
subject without having to take the grading exam. The second source is absenteeism. If
the child missed at least 250, she has to take equivalency tests in the subjects in which she
cannot receive a final grade at the end of the school year. She has to pass all tests to be
able to proceed to the next grade. If the child has at least 250 unjustified absences, she
has to repeat the entire grade, without the possibility to take the equivalency test. Reten-
tion is also automatic if the child receives an insufficient grade from at least 3 subjects.
In practice, grade retention in Hungary is quite rare. Figure 3.1 shows the percentage of
retained students in the upper grades of primary school by year. Usually 2 to 3 percent
of students are retained in these grades, and retention in the final grade of primary school
is even rarer: less than 1 percent in most years. Grade retention in the lower grades of
primary school is not very common either, except in the first grade, where around 3.3-4.5
percent of children were retained in my sample.

There is another reason why someone can be retained: if the family spends one or
more years abroad, the child has to prove that she learned everything her peers learned
during the schoolyear by passing a grading exam. Often the skills and knowledge the
child learns abroad are very different from what the Hungarian school system requires
and the child cannot pass the grading exam, leading to having to repeat a grade (see
the experiences of returning children in Árendás et al., 2022). Retention because of not
meeting the Hungarian requirements is similarly stigmatized as retention because of bad
performance in the Hungarian schools, so in the end these children also face a negative shock
they have to cope with. Migration is most pronounced among families with higher educated
parents who speak foreign languages well, although among the poorer, Roma families, also
many migrate or flee to other countries in the hope for better living conditions (Árendás
et al., 2022).

3.3 Descriptive statistics

3.3.1 Aspirations

Table 3.1 shows the educational aspirations in 6th grade by parental education (socioeco-
nomic status). The sample of the table includes children who did not have to repeat any

23See https://net.jogtar.hu/jogszabaly?docid=a1100190.tv
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Figure 3.1: Percentage of retained students in higher grades of primary school

Source: KIR-STAT

grade until the 6th grade24. Low-SES children are significantly more likely to aspire for
at most vocational education already in 6th grade than high-SES children (24.78% com-
pared to 3.8%). They are also significantly less likely to aspire for tertiary education than
high-SES children (25.12% compared to 69%). While the highest share of low-SES children
(50.10%) aspire for a high-school diploma or a post-secondary non-tertiary qualification,
for high-SES children the most popular education level is tertiary.

Socio-economic status

Aspirations in 6th grade Low High

At most vocational 24.78 3.80
High school diploma or post-secondary non-tertiary 50.10 27.20
College or university 25.12 69.00

Table 3.1: Educational aspirations of 6th grade children by socioeconomic status

Note: Column percentages. Sample excludes children who have already repeated until 6th grade.

Figure 3.2 shows how educational aspirations change from 6th to 8th grade by SES and
repeater status. I converted aspirations into into years of education for easier interpretation.
On average, all non-repeaters increase their aspirations by a little (see Appendix Table C.2
for more detail). However, there are large differences between repeaters, especially at
higher initial aspirations. For low-SES children, the aspiration gap between repeaters and
non-repeaters increases with initial aspirations, while for high-SES children it stays pretty
constant, at around a year. Appendix Table C.1 shows the number of observations and the
share of repeaters in 7th grade in each aspiration category– SES cell.

24In fact, low-SES children already have a much higher chance to repeat in the lower grades of
primary school than high-SES children (7.5 percent vs. 1.5 percent in my sample). This means that
the low-SES children who are selected into my sample were better able to meet school requirements
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Figure 3.2: Change in educational aspirations between 6th and 8th grade by SES
and repeating

Note: Educational aspirations are presented in years. At the upper end of the aspiration
distribution, a master’s degree and a doctoral degree are grouped into 17 years of education. The
sample of the figures exclude children who were in an academic secondary school in 6th grade. It

also excludes children who have already repeated until 7th grade.

3.3.2 Retention

Table 3.2 shows the probability of children having to repeat 7th grade by socioeconomic
stastatustus, conditional on not having repeated until 7th grade. Low-SES children are
more likely to get retained: 1.24 percent of them repeat 7th grade, compared to 0.33
percent of high-SES children. When we look at their 6th year midterm grades in a core
subject – mathematics – in Figure 3.3, we see that except for the lowest mark, low-SES
children have a higher chance to repeat in each category. Among those who failed in
mathematics in the first term of 6th grade, high-SES are more likely to repeat 7th grade
than low-SES. This might be partly because low-SES in this group are more likely to get
retained already in 6th grade, so excluding 6th grade repeaters introduces a selection into
the sample. I will talk about this selection problem and potential solutions later in this
section and in Section 3.7.

Socio-economic status

Grade retention in 7th grade Low High

Did not repeat 98.76 99.67
Repeated 1.24 0.33

Table 3.2: Repeating 7th grade grade by socioeconomic status

Note: Column percentages. The sample excludes children who have already repeated until 7th
grade.

Since students from different socioeconomic backgrounds have a different chance to
repeat 7th grade at similar 6th grade school performance, it is worth looking at repeaters

and catch up with their peers.
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Figure 3.3: Probability of repeating 7th grade by 6th year midterm mathematics
grade

Note: The sample excludes children who have already repeated until 7th grade.

and non-repeaters separately by SES to find out who the repeaters are in each group and
what are the predictors of their retention. To be able to compare repeaters and non-
repeaters by a wider range of characteristics, for this comparison I use the administrative
database. Table 3.3 is a summary table of the characteristics of repeaters and non-repeaters
by SES. Since the size of the administrative database is only half of the National ABC, I
have around 500 low-SES repeaters and a bit over 200 high-SES repeaters in the sample,
compared to the 55000 low-SES non-repeaters and 112000 high-SES non-repeaters. The
variables I am comparing high-and low-SES children are factors that can affect retention:
6th grade test scores and midterm grades in different subjects, whether their parents lived
together in 6th grade and whether they potentially separated between 6th and 8th grades
(measured by the child living with both parents in 6th grade but living with only one of
them in 8th grade), parental labor market status and its changes between 6th and 8th grades,
visits to the general practitioner, and days spent in hospital. In general, both low- and
high-SES repeaters perform worse in 6th grade than non-repeaters, however, the average
performance of high-SES children is better in all subjects and in both standardized tests
compared to low-SES children. There are some differences regarding the family structure:
high-SES repeaters are much more likely have parents not living together than low-SES
repeaters, suggesting that being raised by a single parent might put a higher risk of retention
on them. The share of separated parents are higher among repeaters in both SES groups.
Another factor that might be a more frequent cause for retention for high-SES is being
hospitalized: high-SES repeaters spend on average twice as much in hospital than low-SES
repeaters (1.54 vs 0.75 days), while the difference is quite small for non-repeaters (0.24 vs
0.28 days).

However, when we control for these factors when regressing 7th grade retention on
socioeconomic status, high-SES children still seem to have a lower chance to repeat than
low-SES. The first column of Table 3.4 shows the raw difference between the repeating
probability of high- and low-SES children. Including the characteristics studied above,
the gap between high- and low-SES children decreases significantly, but the difference is
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Low - Did not repeat Low - Repeated High - Did not repeat High - Repeated

6th grade mathematics test 1441.95 1318.58 1563.89 1402.74
score (173.12) (146.07) (174.06) (167.27)
6th grade reading test score 1430.68 1296.33 1562.56 1379.33

(174.38) (148.46) (174.04) (179.21)
6th year midterm mathematics 3.19 2.06 3.91 2.36
grade (1.02) (0.73) (0.96) (0.99)
6th year midterm literature 3.63 2.48 4.28 2.88
grade (0.98) (0.81) (0.82) (1.04)
6th year midterm Hungarian 3.43 2.39 4.06 2.84
grammar grade (0.97) (0.77) (0.88) (1.01)
Parents lived together in 6th 0.77 0.67 0.79 0.50
grade (0.42) (0.47) (0.41) (0.50)
Parents separated from 6th to 0.05 0.11 0.04 0.12
8th grade (0.22) (0.31) (0.21) (0.33)
Mother does not work in 6th 0.37 0.47 0.15 0.23
grade (0.48) (0.50) (0.36) (0.42)
Mother has a permanent job in 0.50 0.40 0.74 0.62
6th grade (0.50) (0.49) (0.44) (0.49)
Father does not work in 6th 0.15 0.24 0.06 0.12
grade (0.36) (0.43) (0.24) (0.33)
Father has a permanent job in 0.64 0.54 0.72 0.65
6th grade (0.48) (0.50) (0.45) (0.48)
Mother stopped working between 0.07 0.09 0.04 0.09
6th and 8th grades (0.26) (0.29) (0.19) (0.28)
Father stopped working between 0.06 0.08 0.03 0.05
6th and 8th grades (0.23) (0.26) (0.16) (0.21)
Number of GP visits in 7th 4.99 7.57 4.05 6.31
grade (4.82) (6.74) (4.07) (6.87)
Days spent in hospital in 7th 0.28 0.75 0.24 1.54
grade (1.76) (4.82) (1.70) (9.02)

Observations 54812 493 112171 216

Table 3.3: Summary statistics of low- and high-SES 7th grade repeaters

Note: Rows 6-13 show shares of students with that characteristic, the rest of the rows show
average levels. A parent not working means he/she is on childcare allowance, unemployed, retired,
permanently ill/disabled or does not work for another reason. A parent having stopped working
means he/she moved from working in any type of job to not working because of either of the

reasons above.

still there, especially when including school fixed effects. Within the same school, high-SES
children are less likely to get retained, even when controlling for a rich set of characteristics
that affect retention. Column 4, however, shows that at the lowest 6th year midterm
mathematics grade, high-SES are equally likely to get retained than low-SES. Table 3.5
shows the predictors of repeating across 6th year midterm grade groups. As the first
column shows, SES does not affect retention in the lowest mathematics grade group, but it
does affect retention at higher mathematics grades. For the lowest-performing students in
mathematics, marks in other subjects and test scores do not seem to affect retention, neither
family structure nor parental labor market status variables, or health characteristics. The
only factor that still affects retention is the 6th year behavior grade of the child, which is a
measure of how well the child behaves at school according to her teachers. In this group,
retention is 6.5 percent. The second and third column shows those children who got a
2 and at least a 3 in mathematics at 6th grade midterm. The share of retained are 1.9
and 0.18 percent in these groups, and here, high-SES are ceteris paribus still less likely to
repeat. For these groups, bad marks in another core subject, Hungarian literature, increase
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the risk of retention, as well as low effort and behavior grades, being raised by a single
parent, parents separating at the time, and illnesses and hospitalization. These groups are
therefore more heterogeneous in terms of the reason for repeating.

Repeating 7th grade

(1) (2) (3) (4)
High SES -0.00783∗∗∗ -0.000679∗ -0.00149∗∗∗ 0.0103

(0.00039) (0.00037) (0.00040) (0.0099)
6th year midterm mathematics grade, baseline: 1 (fail)
2 -0.0248∗∗∗ -0.0247∗∗∗ -0.0195∗∗∗

(0.0049) (0.0049) (0.0058)
3 -0.0304∗∗∗ -0.0302∗∗∗ -0.0276∗∗∗

(0.0048) (0.0048) (0.0057)
4 -0.0305∗∗∗ -0.0301∗∗∗ -0.0278∗∗∗

(0.0048) (0.0049) (0.0057)
5 -0.0294∗∗∗ -0.0287∗∗∗ -0.0263∗∗∗

(0.0048) (0.0049) (0.0057)
High SES × 2 -0.0170∗

(0.0100)
High SES × 3 -0.0109

(0.0099)
High SES × 4 -0.0106

(0.0099)
High SES × 5 -0.0107

(0.0099)
Constant 0.0104∗∗∗ 0.0942∗∗∗ 0.0987∗∗∗ 0.0950∗∗∗

(0.00039) (0.023) (0.023) (0.023)
Observations 243989 216529 216529 216529
Controls no yes yes yes
Year fixed effect no yes yes yes
School fixed effect no no yes yes

Standard errors are clustered on school level. Clustered standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table 3.4: Regression of retention on SES and various characteristics.

Note: The controls include variables presented in Table 3.3. For all variables, dummies are used
for missing values.

In the empirical analysis, first I look at the compensatory advantage of high socioe-
conomic status on aspirations on the whole sample, then I divide the sample by 6th year
mathematics grades to see if the compensatory advantage is different across these groups.
Children with the lowest mark in mathematics most likely repeat because they perform
badly at school, but the other two groups are more heterogeneous and have to be treated
with caution. Mathematics is a fairly objective subject where students’ knowledge can
be easily assessed. However, other subjects give more leeway to the subjective judgment
of teachers, and the advantages of higher socioeconomic background might show in other
ways in these subjects: e.g. with similar lexical knowledge high-SES children might still be
better in essay writing. These reasons would lead to high-SES students being retained in
7th grade less likely than low-SES students. It is also possible that after having bad marks
in 6th grade but not having to repeat in the end, high-SES students start to catch up faster
than low-SES students, so the lower chance of high-SES repeating 7th grade might already
capture some compensatory advantage in catching up after a risk of retention. Therefore,
if I find a compensatory advantage of high SES in aspirations after retention, it is likely
a lower bound of what I would find for the first retention shock and if high- and low-SES
children of similar observable characteristics had equal chances to repeat. In the 3-5 math-
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Repeated 7th grade

(1) (2) (3)
1 2 3-5

High SES 0.00432 -0.00888∗∗∗ -0.000557∗

(0.018) (0.0018) (0.00029)
6th grade mathematics test 0.0000177 -0.0000213∗∗∗ -0.00000279∗∗∗

score (0.000055) (0.0000070) (0.00000088)
6th grade reading test score -0.000100 -0.0000236∗∗∗ -0.000000833

(0.000067) (0.0000067) (0.0000010)
6th year midterm literature -0.0160 -0.00484∗∗∗ -0.00120∗∗∗

grade (0.011) (0.0013) (0.00026)
6th year midterm Hungarian 0.000548 -0.00209 0.000329
grammar grade (0.011) (0.0013) (0.00021)
6th year midterm effort grade -0.00467 -0.00925∗∗∗ -0.00101∗∗∗

(0.012) (0.0015) (0.00030)
6th year midterm behavior -0.0281∗∗∗ -0.00928∗∗∗ -0.00153∗∗∗

grade (0.0093) (0.0012) (0.00026)
Parents lived together in 6th -0.0195 -0.00813∗∗∗ -0.000744∗∗

grade=1 (0.016) (0.0019) (0.00029)
Parents separated from 6th to 0.0515 0.0170∗∗∗ 0.00143∗∗

8th grade=1 (0.035) (0.0045) (0.00066)
Mother does not work in 6th -0.00340 -0.000228 0.000618
grade=1 (0.022) (0.0027) (0.00043)
Mother has a permanent job in -0.0136 0.000231 -0.000165
6th grade=1 (0.024) (0.0027) (0.00033)
Father does not work in 6th 0.0377 0.00388 0.000636
grade=1 (0.024) (0.0031) (0.00053)
Father has a permanent job in 0.0108 -0.000320 -0.000213
6th grade=1 (0.020) (0.0021) (0.00025)
Mother stopped working between -0.00644 0.00578 0.00112
6th and 8th grades=1 (0.030) (0.0037) (0.00069)
Father stopped working between -0.0106 -0.00619∗ 0.000469
6th and 8th grades=1 (0.035) (0.0035) (0.00076)
Number of GP visits in 7th 0.00249 0.00160∗∗∗ 0.000175∗∗∗

grade (0.0016) (0.00025) (0.000046)
Days spent in hospital in 7th -0.00275 0.00220∗∗ 0.00103∗∗∗

grade (0.0025) (0.0011) (0.00038)
Constant 0.300∗∗∗ 0.163∗∗∗ 0.0223∗∗∗

(0.10) (0.013) (0.0019)
Observations 3303 33271 180700
Controls yes yes yes
Year fixed effect yes yes yes
School fixed effect yes yes yes

Standard errors are clustered on school level. Clustered standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table 3.5: Regression of retention on SES and various characteristics by 6th year
midterm mathematics grade.

Note: The controls include variables presented in Table 3.3. For all variables, dummies are used
for missing values. Mathematics grades 3-5 are pooled together because of a low number of

repeaters in these groups.

ematics grade group the advantage of high-SES in retention is very low and significant
only at the 10 percent level. The factors that affect the group who had a 2 in mathematics
affect this group’s retention, as well, but retention in this group is extremely rare.

3.3.3 8th grade aspirations and secondary school tracks

Though unfortunately I cannot follow the students for long in the database, so I cannot
look at how 8th grade aspirations relate to later life outcomes, Figure 3.4 shows that they
are good predictors of the type of secondary education students attend in 10th grade. 66
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percent of students with tertiary aspirations are in an academic secondary school at 10th

grade, and around 32 percent of them in a technical secondary school. Only 1.3 percent
ends up in a vocational school. At the other end, 90 percent of students aspiring for at most
a vocational certificate go to a vocational secondary school, 8 percent of them to a technical
secondary, and around 2 percent to an academic secondary school. We have to note that
students take the National ABC at the end of May, while 8th graders are notified about their
admission to secondary schools at the end of April, so when stating their aspirations most
of them already know which secondary schools they will attend. Because of this we cannot
treat 8th grade aspirations and 10th grade secondary school outcomes separately, as they
are highly correlated. However, the high correlation also validates the aspirations measure,
strengthening the interpretation that aspirations reflect children’s true preferences about
their future education.

Figure 3.4: Probability of attending a type of secondary school by 8th grade aspira-
tions

Note: Percent of students with a particular 8th grade aspiration in different secondary education
tracks in 10th grade.

3.3.4 Missing data

As completing the student background questionnaire is voluntary, there is a selection bias
in my sample if completion is nonrandom. In the analysis I include observations with
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missing values by using dummies, however, I cannot apply this technique for socioeconomic
status and the outcome variables. 6 percent of the sample has missing parental education
data, so these observations have to be excluded from the analyses. Looking at 6th grade
mathematics test scores, the average in this sample with missing parental education is 1447
points, compared to the 1407 of low-SES and 1546 of high-SES children. In this sample
the share of children I classify as repeaters is 5.2 percent, while it is 1.9 in the rest of the
sample. Only 20 percent of this sample with missing data has data on 8th grade educational
aspirations: on average these children aspire for 13.7 years of education, compared to 13.3
years for low-SES and 15.4 for high-SES children. Based on these, there is a selection bias
in completion towards children who perform better at school, have higher aspirations, and
who most likely have higher educated parents. This means that the results I find might
underestimate the compensatory advantage of high socioeconomic status, as I lose many
observations of low-SES children.

3.4 Baseline empirical analysis

3.4.1 8th grade aspirations

First I look at how grade retention in 7th grade relates to 8th grade aspirations and type
of secondary education by socioeconomic status. In my main specifications, I estimate the
following equation:

yi,s,t = α0 + α1Repeatedi + α2High SESi + α3Repeatedi ×High SESi

+ β1Xi + β2X6,i,t + γs + ηt + ϵi,s,t
(3.1)

Here, yi,s,t is one of two binary outcomes: one is 1 if student i from school s who was
in 6th grade in year t wants to reach at most vocational education in 8th grade, and 0
if she has higher aspirations. The second outcome is 1 if the student wants to obtain a
tertiary certificate in 8th grade and 0 if she has lower aspirations. The main coefficients
of interest are α1 and α3: α1 shows how the aspirations of a low-SES child change if she
has to repeat 7th grade, and α3 shows if this change is different for high-SES children. Xi

are time-invariant characteristics of the child, such as gender and whether she has special
education needs, and X6,i,t are other pre-treatment, 6th grade characteristics, like 6th grade
GPA, mathematics and reading test scores, and the parents’ labor market status. γs are
6th grade school fixed effects, and ηt are 6th grade year fixed effects.

Table 3.6 shows the effect of grade retention on the probability of aspiring for at most
vocational education in 8th grade. Column 1 shows the raw difference between repeaters
and non-repeaters. Repeaters are 38.7 percentage points more likely to aspire for vocational
education in 8th grade than non-repeaters. In column 2 I include socioeconomic status and
its interaction with repeating. We can see that low-SES repeaters are 37.8 percentage
points more likely to aspire for vocational education than non-repeaters, while high-SES
repeaters 21.1 percentage points. The differences remain large even if we control for 6th

grade aspirations and other time-invariant and 6th grade characteristics in columns 3 and
4, and include school fixed effects in column 5. When including all controls and school fixed
effects, low-SES repeaters are 15.6 percentage points more likely to aspire for vocational
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education than high-SES repeaters do not seem to change their vocational aspirations
significantly.

Aspirations in 8th grade: at most vocational school

(1) (2) (3) (4) (5)
Repeated 0.387∗∗∗ 0.378∗∗∗ 0.254∗∗∗ 0.153∗∗∗ 0.156∗∗∗

(0.011) (0.013) (0.013) (0.012) (0.012)
High SES -0.194∗∗∗ -0.107∗∗∗ -0.0821∗∗∗ -0.0669∗∗∗

(0.0024) (0.0016) (0.0013) (0.0013)
Repeated × High SES -0.167∗∗∗ -0.140∗∗∗ -0.138∗∗∗ -0.139∗∗∗

(0.021) (0.019) (0.018) (0.018)
6th grade aspirations, baseline: at most vocational
High school diploma or -0.376∗∗∗ -0.289∗∗∗ -0.275∗∗∗

post-secondary non-tertiary (0.0031) (0.0030) (0.0029)
College or university -0.431∗∗∗ -0.294∗∗∗ -0.273∗∗∗

(0.0033) (0.0031) (0.0030)
Constant 0.0991∗∗∗ 0.223∗∗∗ 0.515∗∗∗ 0.878∗∗∗ 0.813∗∗∗

(0.0019) (0.0026) (0.0036) (0.032) (0.032)
Observations 444632 444632 444632 444632 444632
6th grade controls no no no yes yes
Year fixed effect no no no yes yes
School fixed effect no no no no yes

Standard errors are clustered on school level. Clustered standard errors in parentheses.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table 3.6: Probability of 8th grade aspirations being at most vocational education

Note: The sample includes children who were in primary school in 6th grade and have not
repeated the 6th grade. Standard errors are clustered on 6th grade school level. Low SES means
both parents have less than a high school diploma and high SES means at least one parent has a
high school diploma. In column 3, 6th grade aspirations are added as controls. In column 4, 6th
grade controls are: gender, whether the student has special education needs, year in which the
student took the 6th grade test, 6th grade mathematics test score, 6th grade reading test score,
mother’s labor market status, father’s labor market status, 6th grade midterm mathematics,

literature, Hungarian grammar, effort, and behavior grade. For all variables, dummies are used for
missing values. Column 5 includes school fixed effects.

Table 3.7 shows the effect of retention in 7th grade on the probability of tertiary aspi-
rations in 8th grade. Repeaters are on average 42.8 percentage points less likely to aspire
for tertiary education in 8th grade than non-repeaters. This difference is heterogeneous by
SES: in column 2 we can see that low-SES repeaters are 21.5 percentage points less likely
to aspire for tertiary education than non-repeaters, but for high-SES repeaters the differ-
ence is even higher: -42.9. Although the difference is much higher for high-SES children,
still 27.2 percent of repeaters in this group aspire for tertiary education, while for low-SES
children this share drops from 25.4 percent to 3.9 percent. When controlling for 6th grade
aspirations (column 3) other 6th grade controls (column 4), and school fixed effects (col-
umn 5), the difference between low-SES repeaters and non-repeaters decreases sharply, and
disappears. For high-SES repeaters the difference remains: they are around 7.9 percentage
points less likely to aspire for tertiary education than non-repeaters.

Table 3.8 explores Figure 3.2 in a regression framework, namely, whether the aspirations
of repeaters and non-repeaters change differently by how high their initial aspirations were.
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Aspirations in 8th grade: tertiary

(1) (2) (3) (4) (5)
Repeated -0.428∗∗∗ -0.215∗∗∗ -0.0718∗∗∗ 0.00490 0.00200

(0.0072) (0.0053) (0.0058) (0.0056) (0.0056)
High SES 0.447∗∗∗ 0.229∗∗∗ 0.177∗∗∗ 0.147∗∗∗

(0.0032) (0.0024) (0.0022) (0.0018)
Repeated × High SES -0.214∗∗∗ -0.133∗∗∗ -0.0849∗∗∗ -0.0789∗∗∗

(0.018) (0.016) (0.015) (0.015)
6th grade aspirations, baseline: at most vocational
High school diploma or 0.141∗∗∗ 0.0440∗∗∗ 0.0365∗∗∗

post-secondary non-tertiary (0.0019) (0.0019) (0.0019)
College or university 0.646∗∗∗ 0.400∗∗∗ 0.373∗∗∗

(0.0023) (0.0026) (0.0026)
Constant 0.541∗∗∗ 0.254∗∗∗ 0.00958∗∗∗ -0.536∗∗∗ -0.425∗∗∗

(0.0043) (0.0021) (0.0020) (0.025) (0.026)
Observations 444632 444632 444632 444632 444632
6th grade controls no no no yes yes
Year fixed effect no no no yes yes
School fixed effect no no no no yes

Standard errors are clustered on school level. Clustered standard errors in parentheses.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table 3.7: Probability of 8th grade aspirations being tertiary education

Note: The sample includes children who were in primary school in 6th grade and have not
repeated the 6th grade. Standard errors are clustered on 6th grade school level. Low SES means
both parents have less than a high school diploma and high SES means at least one parent has a
high school diploma. In column 3, 6th grade aspirations are added as controls. In column 4, 6th
grade controls are: gender, whether the student has special education needs, year in which the
student took the 6th grade test, 6th grade mathematics test score, 6th grade reading test score,
mother’s labor market status, father’s labor market status, 6th grade midterm mathematics,

literature, Hungarian grammar, effort, and behavior grade. For all variables, dummies are used for
missing values. Column 5 includes school fixed effects.

Here I run the following regression:

yi,s,t = α0 + α1Repeatedi + α2High SESi + α3Repeatedi ×High SESi

+ α46th grade aspirationsi + α5Repeatedi × 6th grade aspirationsi

+ α66th grade aspirationsi ×High SESi

+ α7Repeatedi × 6th grade aspirationsi ×High SESi + β1Xi + β2X6,i,t

+ γs + ηt + ϵi,s,t

(3.2)

6th grade aspirations are now measured by the years of education the child wants to
achieve. α5 shows whether children with initially high aspirations degrade their aspirations
more after grade retention, and α7 shows if this decrease is heterogeneous by socioeconomic
status. 6th grade aspirations are demeaned, so the baseline of the interactions always show
the effects at the average level of initial aspirations. As we can see in column 1 of Table
C.9, non-repeaters aspire for almost 15 years of education on average, which corresponds to
a college or BA-level degree. Repeaters aspire for 2.5 years less, which is nearly equivalent
to a high school diploma. When we control for socioeconomic status in column 2, we see
that high-SES non-repeaters aspire for almost 2 years more education than low-SES non-
repeaters, but the drop after retention in aspirations is higher for high-SES than for low-
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SES, by a third of a year. The negative coefficient on the interaction can be explained by
high-SES children having initially higher aspirations, so they can decrease more on average
with retention. Controlling for 6th grade aspirations, the difference between repeaters
and non-repeaters by parental education virtually disappears. On average, there is no
compensatory advantage of high SES in aspirations. However, when in column 4 I interact
retention and parental education with 6th grade aspirations, the average negative effect
seems to mask a heterogeneous effect by initial aspirations. Column 5 adds 6th grade
controls, while column 6 adds school fixed effects. Column 6 shows that a low-SES child
with average 6th grade aspirations (14.5 years) decreases her aspirations by 10 months (0.85
years) in case of having to repeat 7th grade. In contrast, high-SES repeaters with average
6th grade aspirations decrease their aspirations by only 3 months. Retention causes a larger
drop the higher the initial aspirations were for low-SES children, by about 2 months (0.163
years) for each year of 6th grade aspirations. However, having high socioeconomic status
completely offsets this penalty of higher initial aspirations.

8th grade educational aspirations in years

(1) (2) (3) (4) (5) (6)
Repeated -2.462∗∗∗ -1.734∗∗∗ -0.943∗∗∗ -1.691∗∗∗ -0.832∗∗∗ -0.850∗∗∗

(0.043) (0.043) (0.042) (0.078) (0.072) (0.070)
High SES 1.883∗∗∗ 0.827∗∗∗ 0.840∗∗∗ 0.559∗∗∗ 0.446∗∗∗

(0.016) (0.0094) (0.0094) (0.0075) (0.0064)
Repeated × -0.345∗∗∗ -0.0184 0.687∗∗∗ 0.601∗∗∗ 0.599∗∗∗

High SES (0.097) (0.082) (0.12) (0.11) (0.11)
6th grade 0.555∗∗∗ 0.525∗∗∗ 0.341∗∗∗ 0.320∗∗∗

aspirations in years (0.0019) (0.0027) (0.0027) (0.0026)
Repeated × -0.279∗∗∗ -0.163∗∗∗ -0.163∗∗∗

6th grade aspirations in years (0.023) (0.021) (0.021)
High SES × 0.0549∗∗∗ 0.0328∗∗∗ 0.0193∗∗∗

6th grade aspirations in years (0.0033) (0.0030) (0.0029)
Repeated × 0.202∗∗∗ 0.139∗∗∗ 0.145∗∗∗

High SES × 6th grade aspirations in years (0.042) (0.039) (0.038)
Constant 14.71∗∗∗ 13.50∗∗∗ 14.12∗∗∗ 14.08∗∗∗ 11.06∗∗∗ 11.34∗∗∗

(0.019) (0.013) (0.0079) (0.0085) (0.16) (0.15)
Observations 391412 391412 391412 391412 391412 391412
6th grade controls no no no no yes yes
Year fixed effects no no no no yes yes
School fixed effects no no no no no yes

Standard errors are clustered on the class level. Clustered standard errors in parentheses.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table 3.8: Educational aspirations in 8th grade in years

Note: The sample includes children who were in primary school in 6th grade and have not
repeated the 6th grade. Standard errors are clustered on 6th grade school level. Low SES means
both parents have less than a high school diploma and high SES means at least one parent has a
high school diploma. 6th grade aspirations are demeaned. In column 4, 6th grade aspirations are
added as controls. In column 5, 6th grade controls are: gender, whether the student has special
education needs, year in which the student took the 6th grade test, 6th grade mathematics test

score, 6th grade reading test score, mother’s labor market status, father’s labor market status, 6th
grade midterm mathematics, literature, Hungarian grammar, effort, and behavior grade. For all
variables, dummies are used for missing values. Column 6 adds 6th grade school fixed effects.
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3.5 Subsamples of repeaters by 6th grade mathematics per-
formance

To be able to separate children with different reasons for repeating, now I present the results
of the regressions similar to Equation 3.2 ran on subsamples based on 6th grade midterm
mathematics performance. For these regressions, I also use the National ABC database,
because there is already half of the sample in the Admin3 dataset, and with the very few
repeaters I would have too few observations in each of these subsamples. The drawback of
using the National ABC is that I cannot control for GP visits and hospitalizations, which,
as we saw in Table 3.5, affect retention in the groups with better 6th grade mathematics
performance. Appendix Section C.0.3.4 presents the regressions below ran on the Admin3
data and including controls for GP visits and days spent in a hospital.

Table 3.9 shows the results for the lowest performer students in mathematics. The
share of repeaters is 7.1 percent in this group, and it is quite similar by SES: 6.9 percent of
low-, and 7.4 percent of high-SES children in this group repeat. The first column of Table
3.9 shows that within this group, repeating does not decrease future aspirations signifi-
cantly for either low- or high-SES children. High-SES non-repeaters, on the other hand,
aspire for about 8.5 months (0.7 years) higher education than low-SES non-repeaters. The
second column controls for initial aspirations, and the third one interacts aspirations with
socioeconomic status, assuming that socioeconomic status has a differential compensating
effect at different levels of aspirations. When conrolling for initial aspirations, we see that
in this group, repeaters do decrease their – already low, about 12 years – aspirations but
only by around 3 months (0.24 years), and the decrease is only significant on the 10 percent
level.

The signs of the coefficients, except for the triple interaction of repeating, high SES,
and 6th grade aspirations, are similar to the full-sample ones, though they are smaller in
magnitude. Part of the reason for the smaller magnitude is that children with bad math-
ematics performance already had low aspirations in 6th grade. Combined with the low
sample size of this group,25 the interactions of repeating and SES are not significant. How-
ever, the coefficient on the triple interaction is negative, meaning that high-SES children
with higher initial aspirations in this group decrease their aspirations more than low-SES
children if they repeat. Although the coefficient is insignificant, the opposite sign suggests
that in this low-performer group, both low- and high-SES children suffer from retention.
socioeconomic status does seem to matter though for the non-repeaters. Low-performer
children who in the end did not have to repeat the 7th grade aspire for higher education
levels if they are from high SES, and the difference is even higher for children with higher
initial aspirations.

Appendix Table C.11 shows the results of the same regression ran on the Admin3 data
with controls for GP visits and hospitalization in 7th grade as well. The only coefficients
that are large and significant are socioeconomic status for non-repeaters – they aspire for 7
months (0.6 years) higher education than low-SES –, and 6th grade aspirations. Low-SES
repeaters decrease their aspirations by 3 months (0.24 years), while high-SES by 3.5 months
(0.3 years), though none of the differences are significant. This sample is very small, so

25The number of repeaters are 281 in the low-SES, and 114 in the high-SES group.
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the non-significant results might be because of low sample size.26 Each extra year of 6th

grade aspirations decreases repeaters’ 8th grade aspirations, and for high-SES repeaters
the decrease is even larger, though these differences are not significant, either. It seems
that in this low-performer group, compensatory advantage does not work after retention,
leaving both high- and low-SES children with lowered expectations about their educational
attainment.

8th grade aspirations in years

(1) (2) (3)
Repeated -0.198 -0.222∗ -0.239∗

(0.14) (0.13) (0.13)
High SES 0.695∗∗∗ 0.515∗∗∗ 0.460∗∗∗

(0.069) (0.067) (0.067)
Repeated × -0.0719 -0.0193 0.0945
High SES (0.25) (0.24) (0.25)
6th grade 0.254∗∗∗ 0.228∗∗∗

aspirations in years (0.017) (0.020)
Repeated × -0.0385
6th grade aspirations in years (0.066)
High SES × 0.111∗∗∗

6th grade aspirations in years (0.034)
Repeated × -0.122
High SES × 6th grade aspirations in years (0.12)
Observations 6338 6338 6338
Controls yes yes yes
Year fixed effect yes yes yes
School fixed effect yes yes yes

Standard errors are clustered on the school level. Clustered standard errors in parentheses.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table 3.9: 8th grade aspirations for those failing mathematics at 6th grade midterm

Note: Controls include gender, whether the student has special education needs, 6th year
mathematics and reading test scores, midterm literature, grammar, effort, and behavior grades,

whether the parents were together in 6th grade, and whether they separated between 6th and 8th
grades. For all variables, dummies are used for missing values. 6th grade aspirations are

demeaned.

Table 3.10 shows the results on the group who have just passed mathematics at 6th

grade midterm. In this group, 2.2 percent had to repeat 7th grade (2.5 percent of low-
SES, and 1.5 of high-SES).27 Children in this group aspire for 13 years of education in
6th grade on average. Repeaters have around half a year lower aspirations in 8th grade
than non-repeaters, and without controlling for aspirations, this difference is similar for
high- and low-SES children. The second column controls for 6th grade aspirations, and the
third column introduces the triple interaction. In the third column, we see similar patterns
to the full sample: there is a compensatory advantage of high socioeconomic status in
aspirations for repeaters with average initial aspirations. While low-SES repeaters decrease
their aspirations by half a year, for high-SES repeaters this decrease is only a fifth of a year.
Each extra year of 6th grade aspirations increases the drop in aspirations after retention

26In the estimation sample there are 117 low-SES repeaters and 55 high-SES repeaters.
27This gives 815 low-SES and 301 high-SES repeaters.
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by a little bit more than a month. This increase is lower for high-SES children, though
not significantly. The differences in the aspirations of high- and low-SES non-repeaters are
there in this group, too.

Appendix Table C.12 presents the results of the same regression on the Admin3 data,
including controls for 7th grade health characteristics.28 The picture here is similar to that
in Table 3.10, except that while low-SES repeaters with average 6th grade aspirations de-
crease their 8th grade aspirations by about half a year, high-SES repeaters do not decrease
them significantly. While the repeater–non-repeater aspiration gap increases for low-SES
children by 1 month per each year of initial aspirations, the gap is constant and not signif-
icantly different from zero for high-SES children. In this group there is already significant
compensatory advantage of high socioeconomic status.

8th grade aspirations in years

(1) (2) (3)
Repeated -0.474∗∗∗ -0.431∗∗∗ -0.542∗∗∗

(0.050) (0.050) (0.061)
High SES 0.723∗∗∗ 0.519∗∗∗ 0.504∗∗∗

(0.016) (0.015) (0.015)
Repeated × 0.100 0.197∗ 0.335∗∗∗

High SES (0.12) (0.11) (0.12)
6th grade 0.283∗∗∗ 0.264∗∗∗

aspirations in years (0.0044) (0.0053)
Repeated × -0.107∗∗∗

6th grade aspirations in years (0.028)
High SES × 0.0554∗∗∗

6th grade aspirations in years (0.0078)
Repeated × 0.0694
High SES × 6th grade aspirations in years (0.060)
Observations 61465 61465 61465
Controls yes yes yes
Year fixed effect yes yes yes
School fixed effect yes yes yes

Standard errors are clustered on the school level. Clustered standard errors in parentheses.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table 3.10: 8th grade aspirations for those only passing mathematics at 6th grade
midterm

Note: Controls include gender, whether the student has special education needs, 6th year
mathematics and reading test scores, midterm literature, grammar, effort, and behavior grades,

whether the parents were together in 6th grade, and whether they separated between 6th and 8th
grades. For all variables, dummies are used for missing values. 6th grade aspirations are

demeaned.

Finally, Table 3.11 shows the effect of retention on aspirations for those whose 6th

grade midterm mathematics performance was at least average. In this group, retention
was extremely rare: 0.23 percent on average, with 0.45 for low- and 0.13 for high-SES
students.29 The average of 6th grade aspirations is 15 years in this group. On average,
there does not seem to be a compensatory advantage for repeaters in aspirations in this

28In this sample, there are 380 low-SES repeaters and 118 high-SES repeaters.
29311 low-SES and 218 high-SES repeaters.
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group either. However, in the third column, where we assume that SES helps children
differently at different initial aspirations, there is a large compensatory advantage at the
average aspirations, that increases even more if initial aspirations are higher. Low-SES
repeaters decrease their aspirations by a whole year in this group, while for high-SES
repeaters the decrease is only 4.3 months (0.36 years). Every extra year of 6th grade
aspirations increase the repeater–non-repeater gap by 2 months (0.16 years) for low-SES,
but for high-SES, the gap is constant.

Appendix Table C.13 controls for GP visits and hospital stays in the Admin3 database.
Controlling for these characteristics (and having half the sample size of the National ABC
database), the compensatory advantage of high SES in this group becomes insignificant,
though still large and positive. The number of repeaters in this sample is also quite small
(147 low-SES repeaters and 110 high-SES repeaters), so it is possible that there is still
a compensatory advantage among children repeating for similar reasons, but it is more
heterogeneous than in the group of children just passing mathematics in 6th grade.

It is likely, therefore, that the compensatory advantage I find on the overall sample is
driven by repeaters in the higher performer groups, who are more likely repeating because
of health shocks, or other, unobservable reasons. It is also possible that some children in
this group repeat 7th grade because the family spent a year abroad; a factor that I do
not observe in the dataset. However, as Appendix Table C.4 shows, even in the highest
performer group, repeaters’ 6th year test scores and grades are worse than non-repeaters’,
and they visited the GP more times and spent more days in a hospital than non-repeaters.
Based on these it is unlikely that this group is mostly composed of children who spent a
year abroad with their family. Even if there were many such children, retention because
of not being able to meet the Hungarian requirements after returning from abroad is also
stigmatized (Árendás et al., 2022), so it is not entirely wrong to treat this type of retention
as a similar negative shock to other types of retention.

3.6 10th grade outcomes

Finally I look at how the aspiration changes translate to changes in the probability of
attending a secondary school that gives access to tertiary education, so one that ends with
a high school diploma. In Hungary in my sample period these were the academic secondary
schools and the technical secondary schools. I estimate the same equation as Equation 3.2,
except that the outcome variable here is a dummy indicating whether the child is in a
technical or an academic secondary school in 10th grade or in a vocational school that does
not provide access to tertiary education. I look at the results in the three subsamples that
I analysed in the previous section: those who failed mathematics in 6th grade midterm,
those who only passed, and those who had higher marks. Tables 3.12-3.14 show the results
of the regressions by subsample.

For the lowest performers in mathematics, the patterns are similar to the aspiration
changes – partly because in 8th grade, when stating their aspirations, children already know
which secondary school they were admitted to. In Table 3.12 we see that repeaters are 11
percentage points less likely to attend an institution giving access to tertiary education than
non-repeaters, and for each extra year of initial aspirations, the probability of attending
this institution decreases by 5.9 percentage points. This decrease is not compensated
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8th grade aspirations in years

(1) (2) (3)
Repeated -0.702∗∗∗ -0.582∗∗∗ -1.005∗∗∗

(0.089) (0.088) (0.16)
High SES 0.703∗∗∗ 0.452∗∗∗ 0.459∗∗∗

(0.0079) (0.0070) (0.0072)
Repeated × 0.259 0.186 0.644∗∗∗

High SES (0.16) (0.15) (0.21)
6th grade 0.345∗∗∗ 0.337∗∗∗

aspirations in years (0.0021) (0.0031)
Repeated × -0.164∗∗∗

6th grade aspirations in years (0.051)
High SES × 0.0136∗∗∗

6th grade aspirations in years (0.0035)
Repeated × 0.212∗∗∗

High SES × 6th grade aspirations in years (0.079)
Observations 309209 309209 309209
Controls yes yes yes
Year fixed effect yes yes yes
School fixed effect yes yes yes

Standard errors are clustered on the school level. Clustered standard errors in parentheses.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table 3.11: 8th grade aspirations for those with higher mathematics marks at 6th

grade midterm

Note: Controls include gender, whether the student has special education needs, 6th year
mathematics and reading test scores, midterm literature, grammar, effort, and behavior grades,

whether the parents were together in 6th grade, and whether they separated between 6th and 8th
grades. For all variables, dummies are used for missing values. 6th grade aspirations are

demeaned.

significantly by SES at either initial aspiration level. High-SES non-repeaters, on the other
hand, are more likely to attend this institution at every aspiration level than low-SES non-
repeaters. When using the Admin3 database and including GP visits and hospital days in
Appendix Table C.14, the picture is similar, though because of the even lower sample size,
none of the interactions with high SES are significant. Comparing children who repeated
for the same reason, repeater low-SES are 19 percentage points less likely to attend a
secondary school giving a high school diploma, and each extra initial year of aspirations
widens this gap by 14 percentage points. The chances of high-SES repeaters at the average
aspiration level to attend this institution are at least as much lower than low-SES repeaters’
compared to non-repeaters, though initial aspirations seem to – though non-significantly –
compensate for them. The advantage of high-SES non-repeaters remains significant.

Interestingly, while for children just passing we saw a large compensatory advantage
for repeaters at the average aspirations, this compensatory advantage does not carry on
strongly to an advantage in attending a secondary school ending with a high school diploma.
Low-SES repeaters are 6 percentage points less likely to attend this institution than non-
repeaters, though the difference is only significant on the 10 percent level. For high-SES
repeaters the measure of the aspiration gap is quite noisy, but for them, the decrease in
aspirations is not significantly different from zero. Table C.15 controls for GP visits and
hospital days, as well. The aspiration gap for low-SES children remain similar, though it
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Attending sec. school giving high school diploma

(1) (2) (3)
Repeated -0.0846∗ -0.0847 -0.108∗∗

(0.051) (0.052) (0.049)
High SES 0.182∗∗∗ 0.150∗∗∗ 0.141∗∗∗

(0.029) (0.029) (0.030)
Repeated × 0.0208 0.0317 0.0588
High SES (0.11) (0.11) (0.11)
6th grade 0.0414∗∗∗ 0.0355∗∗∗

aspirations in years (0.0070) (0.0087)
Repeated × -0.0596∗∗∗

6th grade aspirations in years (0.022)
High SES × 0.0199
6th grade aspirations in years (0.014)
Repeated × 0.0861
High SES × 6th grade aspirations in years (0.053)
Observations 3338 3338 3338
Controls yes yes yes
Year fixed effect yes yes yes
School fixed effect yes yes yes

Standard errors are clustered on the school level. Clustered standard errors in parentheses.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table 3.12: Attending a secondary school ending with a high school diploma (1 in
mathematics)

Note: Controls include gender, whether the student has special education needs, 6th year
mathematics and reading test scores, midterm literature, grammar, effort, and behavior grades,

whether the parents were together in 6th grade, and whether they separated between 6th and 8th
grades. For all variables, dummies are used for missing values. 6th grade aspirations are

demeaned.

becomes insignificant. There seems to be no compensatory advantage of high SES when
comparing children repeating for similar reasons; the coefficient on the interaction of high
SES and repeating even becomes negative. The number of repeaters here is very small,
as well. The advantage of high-SES non-repeaters is strong and significant in this sample,
too.

There is a large compensatory advantage of high socioeconomic status in the sample
of students performing well in mathematics. Here repeaters are, both statistically and
economically significantly, less likely to attend an institution ending with a high school
diploma than non-repeaters. Low-SES repeaters are 25 percentage points less likely to
attend this institution than non-repeaters, while for high-SES children, the difference is
non-significant. The compensatory advantage is even higher at higher initial aspirations.
The higher 6th grade aspirations are, the more likely low-SES non-repeaters are attending
a secondary school that gives access to tertiary education, but for high-SES non-repeaters,
the chances of attending this institution does not depend so strongly on initial aspirations.

Appendix Table C.16 includes GP visits and hospital days and uses the Admin3
database. The compensatory advantage found without the health controls disappears when
we compare children who repeated for the same reason. Without controlling for the inter-
actions of initial aspirations, repeaters are 22 percentage points less likely to attend a high
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Attending sec. school giving high school diploma

(1) (2) (3)
Repeated -0.0637∗∗ -0.0519∗∗ -0.0610∗

(0.026) (0.025) (0.033)
High SES 0.172∗∗∗ 0.136∗∗∗ 0.136∗∗∗

(0.0056) (0.0055) (0.0056)
Repeated × 0.0451 0.0444 0.0516
High SES (0.046) (0.045) (0.051)
6th grade 0.0531∗∗∗ 0.0536∗∗∗

aspirations in years (0.0015) (0.0019)
Repeated × -0.00978
6th grade aspirations in years (0.016)
High SES × -0.00115
6th grade aspirations in years (0.0027)
Repeated × 0.0163
High SES × 6th grade aspirations in years (0.026)
Observations 37074 37074 37074
Controls yes yes yes
Year fixed effect yes yes yes
School fixed effect yes yes yes

Standard errors are clustered on the school level. Clustered standard errors in parentheses.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table 3.13: Attending a secondary school ending with a high school diploma (2 in
mathematics)

Note: Controls include gender, whether the student has special education needs, 6th year
mathematics and reading test scores, midterm literature, grammar, effort, and behavior grades,

whether the parents were together in 6th grade, and whether they separated between 6th and 8th
grades. For all variables, dummies are used for missing values. 6th grade aspirations are

demeaned.

school providing access to tertiary education, and this difference is similar for high- and
low-SES children. However, when we control for the interactions of initial aspirations, the
aspiration gap at the average initial aspiratoins becomes insignificant for both SES groups.
Those low-SES repeaters who had higher initial aspirations are 2.5 percentage points more
likely to attend this institution per each year of initial aspirations, while for high-SES the
chances of attending does not depend on initial aspirations.

3.7 Discussion

I find that children from different socioeconomic backgrounds cope differently with having
to repeat the 7th grade of primary school: all repeaters decrease their aspirations, but the
magnitudes are larger for low-SES children. The post-retention SES-gap in aspirations is
the highest with initially high aspirations. When looking at subsamples by previous aca-
demic performance in a core subject, mathematics, the picture changes sharply. Students
with poor prior mathematics performance decrease their aspirations if they get retained
in 7th grade, but the decrease is similar for all children, regardless of socioeconomic back-
ground. When controlling for factors that proxy missing school because of health issues,
the coefficients on compensatory advantage even turn negative, though insignificant. These
children are then all less likely to end up in a secondary school giving access to tertiary ed-
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Attending sec. school giving high school diploma

(1) (2) (3)
Repeated -0.204∗∗∗ -0.198∗∗∗ -0.241∗∗∗

(0.047) (0.047) (0.072)
High SES 0.0841∗∗∗ 0.0654∗∗∗ 0.0440∗∗∗

(0.0018) (0.0017) (0.0016)
Repeated × 0.148∗∗ 0.144∗∗ 0.194∗∗

High SES (0.061) (0.060) (0.080)
6th grade 0.0256∗∗∗ 0.0506∗∗∗

aspirations in years (0.00050) (0.00087)
Repeated × -0.0293
6th grade aspirations in years (0.023)
High SES × -0.0404∗∗∗

6th grade aspirations in years (0.00096)
Repeated × 0.0774∗∗∗

High SES × 6th grade aspirations in years (0.029)
Observations 212904 212904 212904
Controls yes yes yes
Year fixed effect yes yes yes
School fixed effect yes yes yes

Standard errors are clustered on the school level. Clustered standard errors in parentheses.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table 3.14: Attending a secondary school ending with a high school diploma (3-5 in
mathematics)

Note: Controls include gender, whether the student has special education needs, 6th year
mathematics and reading test scores, midterm literature, grammar, effort, and behavior grades,

whether the parents were together in 6th grade, and whether they separated between 6th and 8th
grades. For all variables, dummies are used for missing vwill lalues. 6th grade aspirations are

demeaned.

ucation, but there is no difference by socioeconomic status here, either. However, in these
groups, socioeconomic status has an advantage for the non-repeaters in both aspirations
and secondary school track. It is possible therefore that, in line with the compensatory
advantage literature, those students who were on the edge of repeating but in the end
they did not have to, are able to catch up better at school if they have a better socioeco-
nomic background. However, retention might be, in line with most findings in the retention
literature, such a big negative shock that even high socioeconomic status cannot offset it.

On the other hand, I find a compensatory advantage for those children who performed
better previously, in both 8th grade aspirations and secondary track choice. Retention is
quite rare in these groups, especially among those with good mathematics performance,
and is likely affected by other factors – such as health issues, separation of parents, or
spending a year abroad with the family – than only bad performance. Except for the lowest-
performer students, high-SES children always have a lower chance to repeat conditional on
all observable factors that can affect retention. It is likely that, since I excluded children
who repeated the 6th grade, I introduced an extra selection into the treatment: those
children who almost had to repeat 6th grade but they did not have to in the end, might
differ by SES in terms of how they catch up with the school workload and how much effort
they put into avoiding further risk of retention. The compensatory advantage I find in
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these groups might be a lower bound of the compensatory advantage I could estimate had
I not introduced a selection by excluding repeaters in the 6th grade, so if high-SES children
had the same chance to repeat 7th grade as low-SES. In these groups, when controlling for
GP visits and hospital days, the compensatory advantage in aspirations remain but the
compensatory advantage in attending a secondary school that provides access to tertiary
education diminishes, though the sample sizes here are very small.

What could be the mechanisms behind the compensatory advantage? Families try to
avoid downward mobility by parents pushing their children towards education levels at
least as high as their own. After a negative shock, such as retention, parents try to still
push their children towards better education, but high-SES parents have more resources to
do so, and they also start from a higher reference point (Bernardi, 2014). Another reason
why I see different responses in aspirations by high- and low-SES children might be that
their parents are not equally involved in completing the questionnaire. Müller (2021) finds
that the aspiration gap between high- and low-SES children is smaller if parents are not
informed of children’s answers to the aspiration question. The result is driven by high-SES
children who aspire for tertiary education when their parents see their answers but for
lower education when they do not. It is possible that, while in 6th grade, both high- and
low-SES parents help their children completing the questionnaire, in 8th grade, children
mostly do it on their own, but the parents of retained students still monitor their children’s
answers, leading to still high goals for high-SES, but reduced goals for low-SES children.
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A Appendix for Chapter 1

A.1 Design

Figure A.1: Screenshot of the survey at the end of the experiment
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A.2 Distribution of tasks/minute within group

(a) Task length treatment (b) Ability treatment

Figure A.2: Distribution of tasks/minute within group

Note: The figures show the distribution of the individual tasks/minute measures within task
length and ability groups. The task length groups are divided by task length – long: 4-letter,
medium: 3-letter, short: 2-letter tasks –, and the ability groups are terciles of the tasks/minute

measure. There is some overlap in the distributions in the ability treatment because the
thresholds between the groups differ across the three sessions.
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A.3 Production

(a) Task length treatment (b) Ability treatment

Figure A.3: Self-reported effort level in each stage of the first part

Note: The figures show the distribution of self-reported level of effort in the Production part in
the production (15 minutes of work) and when having to do 10 tasks as fast as they can.

Participants had to indicate on a 0 to 10 scale how much they agree with the statement ”I worked
hard when ...”.

Task length experiment Ability experiment
Production Production

Low tasks/min -20.55∗∗∗ -13.06∗∗∗

(3.369) (2.028)

High tasks/min 27.39∗∗∗ 14.26∗∗∗

(3.283) (2.016)

Worked hard on production 5.019∗∗∗ 4.285∗∗∗

(1.185) (0.589)

Worked hard on 10 tasks -1.056 -1.214∗

(1.161) (0.551)

Constant 68.73∗∗∗ 69.80∗∗∗

(2.331) (1.455)
Observations 257 243

Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Table A.1: Production by group and self-reported effort level

Note: The table shows the effect of own task length / ability group on production, including
controls for self-reported effort level in both stages. Self-reported effort level is measured in a 0 to

10 scale. Both effort variables are demeaned. The reference category in the groups in both
columns is the medium task length / medium ability group. The constant therefore shows the

production of the medium tasks/min groups with average effort level in both stages.
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A.4 Redistribution

(a) Task length treatment (b) Ability treatment

Figure A.4: Excess income share allocated to participants by group (spectator deci-
sions)

Note: The figures show the excess income share given to a randomly chosen participant in the
pair on top of her production share by spectators, separately by the (task length or ability) group

of the participant.

(a) Task length treatment (b) Ability treatment

Figure A.5: Excess income share allocated to self by group (stakeholder decisions)

Note: The figures show the excess income share given to themselves by stakeholders on top of
their production share, separately by the (task length or ability) group of the decision-making

stakeholder.
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A.5 Attrition

Did not come back Did not come back

Low tasks/min -0.0410 0.0188
(0.0535) (0.0627)

High tasks/min -0.0488 -0.0492
(0.0535) (0.0603)

Task length -0.0468 -0.0375
experiment (0.0519) (0.0590)
Low tasks/min -0.0200 -0.0707
× Task length experiment (0.0744) (0.0862)
High tasks/min 0.0953 0.0773
× Task length experiment (0.0736) (0.0847)
Production -0.00121 -0.000728

(0.000756) (0.000968)
Age -0.000461

(0.00165)
Female 0.00901

(0.0380)
Currently studying -0.00319

(0.0445)
Employment status
Full-Time -0.140

(0.122)
Not in paid work -0.201
(e.g. homemaker’, ’retired or disabled) (0.130)
Other -0.191

(0.132)
Part-Time -0.138

(0.124)
Unemployed (and job -0.147
seeking) (0.126)
Constant 0.198∗∗∗ 0.328∗∗∗

(0.0373) (0.127)

Observations 594 451

Standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table A.2: Attrition from first to second part

Note: The table shows the effect of features of the experiment and own performance on attrition
from the Production to the Redistribution part. The baseline category in the groups is the

medium tasks/minute group in the Ability treatment. Age and production is demeaned. In the
second column, demographic variables are also included as controls. The number of observations
is lower in the second column because demographic data was not available for all participants.
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A.6 Robustness checks of reduced-form results

A.6.1 Sample with all demographic controls

Excess income share to random participant in pair
(1) (2) (3) (4) (5) (6) (7) (8)

Situation, ref. equally long tasks
P had longer tasks 0.0567∗∗∗ 0.0411∗∗∗ 0.0409∗∗∗ 0.0373∗∗∗

(0.00882) (0.00813) (0.00819) (0.00868)
P had shorter tasks -0.0549∗∗∗ -0.0381∗∗∗ -0.0372∗∗∗ -0.0416∗∗∗

(0.00810) (0.00743) (0.00739) (0.00860)
Production share -0.140∗∗∗ -0.141∗∗∗ -0.135∗∗∗ -0.128∗∗∗ -0.130∗∗∗ -0.125∗∗∗

(0.0333) (0.0340) (0.0353) (0.0340) (0.0350) (0.0368)
Relative difficulty 0.0267∗∗∗ 0.0197∗∗∗ 0.0193∗∗∗ 0.0193∗∗∗

(0.00339) (0.00313) (0.00315) (0.00335)
Constant 0.00415 0.0748∗∗∗ 0.0526∗∗ 0.0701∗∗∗ 0.00702 0.0713∗∗∗ 0.0466∗ 0.0639∗∗∗

(0.00629) (0.0162) (0.0262) (0.0185) (0.00600) (0.0165) (0.0248) (0.0184)

Observations 980 980 980 980 980 980 980 980
Participant fixed effect no no no yes no no no yes
Demographic controls no no yes no no no yes no
Session fixed effect yes yes yes no yes yes yes no

Standard errors are clustered on participant level. Clustered standard errors in parentheses.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table A.3: Spectator decisions in the task length treatment

Note: The outcome variable is the excess income share given to a randomly chosen participant
(Participant 1) in a pair on top of her production share by spectators in the task length treatment.
Column 1 controls only for the situation of the participant receiving the income – whether she

had longer tasks, equally long tasks, or shorter tasks than the other member of the pair (same as
Figure A.4a). Columns 2-4 also control for the production share of Participant 1. Column 3

includes demographic controls: age, gender, whether the spectator was born in the US, whether
she has US nationality, student status, and employment status. Column 4 adds participant fixed
effects. In columns 5-8, relative difficulty is a continuous measure that is the difference between
the number of tasks the task length groups of P2 and P1 can do within a minute. Column 6 adds

production share, column 7 demographic controls, and column 8 participant fixed effects.
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Excess income share to random participant in pair
(1) (2) (3) (4) (5) (6) (7) (8)

Situation, ref. equal ability
P had lower ability 0.00318 -0.00418 -0.00389 -0.00249

(0.00759) (0.00670) (0.00663) (0.00720)
P had higher ability 0.000524 0.00787 0.00848 0.00987

(0.00659) (0.00569) (0.00587) (0.00689)
Production share -0.112∗∗ -0.112∗∗ -0.0985∗ -0.115∗∗ -0.114∗∗ -0.101∗

(0.0506) (0.0504) (0.0541) (0.0505) (0.0502) (0.0542)
Relative difficulty 0.000909 -0.00385 -0.00381 -0.00391

(0.00329) (0.00258) (0.00257) (0.00281)
Constant -0.0104∗ 0.0469∗ 0.0228 0.0446 -0.00913∗ 0.0496∗∗ 0.0254 0.0484∗

(0.00580) (0.0248) (0.0295) (0.0273) (0.00462) (0.0247) (0.0293) (0.0270)

Observations 960 960 960 960 960 960 960 960
Participant fixed effect no no no yes no no no yes
Demographic controls no no yes no no no yes no
Session fixed effect yes yes yes no yes yes yes no

Standard errors are clustered on participant level. Clustered standard errors in parentheses.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table A.4: Spectator decisions in the ability treatment

Note: The outcome variable is the excess income share given to a randomly chosen participant
(Participant 1) in a pair on top of her production share by spectators in the abiltiy treatment.
Column 1 controls only for the situation of the participant receiving the income – whether she
had lower ability, equal abiltiy, or higher ability than the other member of the pair (same as
Figure A.4b). Columns 2-4 also control for the production share of Participant 1. Column 3

includes demographic controls: age, gender, whether the spectator was born in the US, whether
she has US nationality, student status, and employment status. In columns 5-8, relative difficulty
is a continuous measure that is the difference between the number of tasks the ability groups of
P2 and P1 can do within a minute. Column 6 adds production share, column 7 demographic

controls, and column 8 participant fixed effects.

81

C
E

U
eT

D
C

ol
le

ct
io

n



10.14754/CEU.2022.08

Excess income share to self
(1) (2) (3) (4) (5) (6) (7) (8)

Situation, ref. equally long tasks
P had longer tasks 0.0838∗∗∗ 0.0551∗∗ 0.0531∗∗∗ 0.0224∗∗

(0.0231) (0.0221) (0.0196) (0.00951)
P had shorter tasks -0.0236 0.00406 0.00551 0.00702

(0.0145) (0.0164) (0.0147) (0.0113)
Production share -0.272∗∗∗ -0.274∗∗∗ -0.326∗∗∗ -0.279∗∗∗ -0.275∗∗∗ -0.315∗∗∗

(0.0683) (0.0687) (0.0602) (0.0713) (0.0718) (0.0638)
Relative difficulty 0.0242∗∗∗ 0.0102 0.0107 0.00510∗

(0.00675) (0.00718) (0.00653) (0.00305)
Constant 0.0319 0.165∗∗∗ 0.252∗∗∗ 0.221∗∗∗ 0.0567∗∗ 0.192∗∗∗ 0.273∗∗∗ 0.225∗∗∗

(0.0260) (0.0400) (0.0902) (0.0296) (0.0273) (0.0425) (0.0930) (0.0322)

Observations 960 960 960 960 960 960 960 960
Participant fixed effect no no no yes no no no yes
Demographic controls no no yes no no no yes no
Session fixed effect yes yes yes no yes yes yes no

Standard errors are clustered on participant level. Clustered standard errors in parentheses.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table A.5: Stakeholder decisions in the task length treatment

Note: The outcome variable is the excess income share given to self in a pair on top of her
production share by stakeholders in the task length treatment. Column 1 controls only for the

situation of the decision-maker stakeholder – whether she had longer tasks, equally long tasks, or
shorter tasks than the other member of the pair (same as Figure A.5a). Columns 2-4 also control
for the production share of the stakeholder. Column 3 includes demographic controls: age, gender,
whether she was born in the US, whether she has US nationality, student status, and employment
status. Column 4 adds participant fixed effects. In columns 5-8, relative difficulty is a continuous
measure that is the difference between the number of tasks the task length groups of the other
pair member and the stakeholder can do within a minute. Column 6 adds production share,

column 7 demographic controls, and column 8 participant fixed effects.
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Excess income share to self
(1) (2) (3) (4) (5) (6) (7) (8)

Situation, ref. equal ability
P had lower ability -0.00130 -0.0227 -0.0148 0.00659

(0.0188) (0.0253) (0.0190) (0.00834)
P had higher ability 0.00436 0.0315∗ 0.0284∗ 0.0130

(0.0192) (0.0164) (0.0147) (0.0115)
Production share -0.399∗∗ -0.383∗∗ -0.168∗∗∗ -0.421∗ -0.393∗∗ -0.168∗∗∗

(0.196) (0.160) (0.0552) (0.219) (0.171) (0.0541)
Relative difficulty -0.000954 -0.0182 -0.0141 -0.00240

(0.00886) (0.0135) (0.00968) (0.00402)
Constant 0.0444 0.247∗∗ 0.288∗∗ 0.119∗∗∗ 0.0453 0.262∗∗ 0.298∗∗∗ 0.126∗∗∗

(0.0304) (0.110) (0.111) (0.0297) (0.0301) (0.114) (0.107) (0.0274)

Observations 880 880 880 880 880 880 880 880
Participant fixed effect no no no yes no no no yes
Demographic controls no no yes no no no yes no
Session fixed effect yes yes yes no yes yes yes no

Standard errors are clustered on participant level. Clustered standard errors in parentheses.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table A.6: Stakeholder decisions in the task length treatment

Note: The outcome variable is the excess income share given to self in a pair on top of her
production share by stakeholders in the ability treatment. Column 1 controls only for the

situation of the decision-maker stakeholder – whether she had lower, equal, or higher ability than
the other member of the pair (same as Figure A.5b). Columns 2-4 also control for the production
share of the stakeholder. Column 3 includes demographic controls: age, gender, whether she was
born in the US, whether she has US nationality, student status, and employment status. Column
4 adds participant fixed effects. In columns 5-8, relative difficulty is a continuous measure that is
the difference between the number of tasks the ability groups of the other pair member and the
stakeholder can do within a minute. Column 6 adds production share, column 7 demographic

controls, and column 8 participant fixed effects.
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A.7 Experiment instructions

A.7.1 Production

The example task in the screenshots is a 4-letter task in the task length treatment, but the
Production part instructions were the same for all participants across treatments.
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A.7.2 Redistribution – task length spectators
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A.7.3 Redistribution – task length stakeholders
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A.7.4 Redistribution – ability spectators
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A.7.5 Redistribution – ability stakeholders

96

C
E

U
eT

D
C

ol
le

ct
io

n



10.14754/CEU.2022.08

97

C
E

U
eT

D
C

ol
le

ct
io

n



10.14754/CEU.2022.08

B Appendix for Chapter 2

B.1 Choices in batches 1 and 2 of the first experiment

Batch 1:

1. 20 large matrices in Session 2 or 5 large matrices in Session 2 + $0

2. 23 large matrices in Session 1 or 5 large matrices in Session 2 + $0

3. 20 large matrices in Session 2 or 19 large matrices in Session 2 with p = 0.9 + $0.20

4. 23 large matrices in Session 1 or 19 large matrices in Session 2 with p = 0.9 + $0.20

Batch 2:

1. 22 large matrices in Session 2 or 15 large matrices in Session 2 + $1.80

2. 25 large matrices in Session 1 or 15 large matrices in Session 2 + $1.80

3. 22 large matrices in Session 2 or 15 large matrices in Session 2 with p = 0.9 + $0.60

4. 25 large matrices in Session 1 or 15 large matrices in Session 2 with p = 0.9 + $0.60

B.2 Debrief survey statistics

Table B.1 shows summary statistics from the debrief survey for those who gave consent but
not completed the experiment (attritors) and those who completed the whole experiment
(completors), separately. Most participants found the instructions clear, and found the
large matrix significantly less pleasant than the small matrix. Interestingly, completors
hate the large matrix more than attritors, but the two groups are similar in other aspects.
They work on average ∼ 20 hours weekly on MTurk, and earn ∼ 132 dollars per week from
this work.
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Table B.1: Summary statistics from debrief survey

(1) (2) (3)
Attritors Completors Difference

mean sd mean sd diff t
Instructions are clear 0.96 (0.20) 0.96 (0.20) 0.00 (0.00)
How pleasant is small matrix (0-10) 5.16 (2.83) 4.85 (2.15) 0.31 (0.71)
How pleasant is large matrix (0-10) 4.78 (3.14) 3.43 (2.33) 1.35∗∗∗ (2.76)
How much worse is large matrix 0.39 (1.90) 1.42 (1.86) -1.03∗∗∗ (-3.31)
Patience (0-10) 7.37 (2.32) 7.22 (1.97) 0.14 (0.39)
Weekly working hours on MTurk 18.82 (15.19) 20.29 (13.93) -1.47 (-0.60)
Weekly earnings on MTurk 118.43 (89.78) 135.63 (99.60) -17.20 (-1.13)
Observations 49 147 196

Note: Attritors are those who gave consent to participate, but did not finish the experiment,
Completors are who completed all aspects of the experiment. In rows 2-3 (”How pleasant is small
matrix” and ”How pleasant is large matrix”) 0 means very unpleasant and 10 means very pleasant
compared to other tasks they do on MTurk. Row 4 is calculated as row 2 - row 3 individually. In
row 5 (”Patience”) 0 means very impatient and 10 means very patient. Weekly earnings on MTurk
are in US dollars.
∗p < 0.1 ∗∗p < 0.05 ∗∗∗p < 0.01
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B.3 Choices in the second experiment

B.3.1 Risk batches

The tasks are either all Greek tasks or all matrices within a batch. All tasks are additional
to the 10 required tasks in the session. In the decisions about work two weeks ahead, the
dates are ”Monday in two weeks” and ”Thursday in two weeks”.

Batch 1

1. 20 tasks on Thursday or 13 tasks on Thursday + e2.20

2. 20 tasks on Thursday or 10 tasks on Thursday with p = 0.9 + e2.20

3. 19 tasks today or 13 tasks on Thursday + e1.20

4. 19 tasks today or 10 tasks on Thursday with p = 0.9 + e1.20

Batch 2

1. 18 tasks on Thursday or 14 tasks on Thursday + e1.80

2. 18 tasks on Thursday or 12 tasks on Thursday with p = 0.9 + e1.80

3. 21 tasks today or 14 tasks on Thursday + e0.80

4. 21 tasks today or 12 tasks on Thursday with p = 0.9 + e0.80

Batch 3

1. 22 tasks on Thursday or 16 tasks on Thursday + e1.00

2. 22 tasks on Thursday or 13 tasks on Thursday with p = 0.9 + e1.00

3. 25 tasks today or 16 tasks on Thursday + e0.80

4. 25 tasks today or 13 tasks on Thursday with p = 0.9 + e0.80

Batch 4

1. 25 tasks on Thursday or 12 tasks on Thursday + e1.60

2. 25 tasks on Thursday or 10 tasks on Thursday with p = 0.9 + e1.60

3. 23 tasks today or 12 tasks on Thursday + e1.00

4. 23 tasks today or 10 tasks on Thursday with p = 0.9 + e1.00

Batch 5

1. 11 tasks on Thursday or 11 tasks on Thursday + e1.20

2. 11 tasks on Thursday or 11 tasks on Thursday with p = 0.9 + e1.20
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3. 11 tasks today or 11 tasks on Thursday + e1.20

4. 11 tasks today or 11 tasks on Thursday with p = 0.9 + e1.20

Batch 6

1. 17 tasks on Thursday or 10 tasks on Thursday + e0.40

2. 17 tasks on Thursday or 10 tasks on Thursday with p = 0.9 + e0.40

3. 10 tasks today or 10 tasks on Thursday + e0.20

4. 10 tasks today or 10 tasks on Thursday with p = 0.9 + e0.20

Batch 7

1. 15 tasks on Thursday or 15 tasks on Thursday + e1.00

2. 15 tasks on Thursday or 15 tasks on Thursday with p = 0.9 + e1.00

3. 15 tasks today or 15 tasks on Thursday + e1.00

4. 15 tasks today or 15 tasks on Thursday with p = 0.9 + e1.00

Batch 8

1. 12 tasks on Thursday or 8 tasks on Thursday + e0.20

2. 12 tasks on Thursday or 8 tasks on Thursday with p = 0.9 + e0.20

3. 12 tasks today or 8 tasks on Thursday + e0.00

4. 12 tasks today or 8 tasks on Thursday with p = 0.9 + e0.00

B.3.2 Matrix-versus-Greek batches

All tasks are additional to the 10 required matrix or Greek tasks in the session. In the
decisions about work two weeks ahead, the dates are ”Monday in two weeks” and ”Thursday
in two weeks”.

Batch 1

1. 20 matrix (Greek) tasks on Thursday or 12 matrix (Greek) tasks on Thursday +
e1.80

2. 20 matrix (Greek) tasks on Thursday or 9 Greek (matrix) tasks on Thursday + e1.80

3. 18 matrix (Greek) tasks today or 12 matrix (Greek) tasks on Thursday + e1.20

4. 18 matrix (Greek) tasks today or 9 Greek (matrix) tasks on Thursday + e1.20

Batch 2
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1. 19 matrix (Greek) tasks on Thursday or 13 matrix (Greek) tasks on Thursday +
e1.60

2. 19 matrix (Greek) tasks on Thursday or 10 Greek (matrix) tasks on Thursday +
e1.60

3. 23 matrix (Greek) tasks today or 13 matrix (Greek) tasks on Thursday + e0.60

4. 23 matrix (Greek) tasks today or 10 Greek (matrix) tasks on Thursday + e0.60

Batch 3

1. 25 matrix (Greek) tasks on Thursday or 14 matrix (Greek) tasks on Thursday +
e1.00

2. 25 matrix (Greek) tasks on Thursday or 11 Greek (matrix) tasks on Thursday +
e1.00

3. 22 matrix (Greek) tasks today or 14 matrix (Greek) tasks on Thursday + e0.80

4. 22 matrix (Greek) tasks today or 11 Greek (matrix) tasks on Thursday + e0.80

Batch 4

1. 21 matrix (Greek) tasks on Thursday or 15 matrix (Greek) tasks on Thursday +
e1.40

2. 21 matrix (Greek) tasks on Thursday or 12 Greek (matrix) tasks on Thursday +
e1.40

3. 24 matrix (Greek) tasks today or 15 matrix (Greek) tasks on Thursday + e1.20

4. 24 matrix (Greek) tasks today or 12 Greek (matrix) tasks on Thursday + e1.20

Batch 5

1. 11 matrix (Greek) tasks on Thursday or 11 matrix (Greek) tasks on Thursday +
e0.80

2. 11 matrix (Greek) tasks on Thursday or 8 Greek (matrix) tasks on Thursday + e0.80

3. 11 matrix (Greek) tasks today or 11 matrix (Greek) tasks on Thursday + e0.80

4. 11 matrix (Greek) tasks today or 8 Greek (matrix) tasks on Thursday + e0.80

Batch 6

1. 16 matrix (Greek) tasks on Thursday or 16 matrix (Greek) tasks on Thursday +
e0.60

2. 16 matrix (Greek) tasks on Thursday or 16 Greek (matrix) tasks on Thursday +
e0.60
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3. 16 matrix (Greek) tasks today or 16 matrix (Greek) tasks on Thursday + e0.60

4. 16 matrix (Greek) tasks today or 16 Greek (matrix) tasks on Thursday + e0.60

Batch 7

1. 20 matrix (Greek) tasks on Thursday or 14 matrix (Greek) tasks on Thursday +
e2.00

2. 20 matrix (Greek) tasks on Thursday or 14 Greek (matrix) tasks on Thursday +
e2.00

3. 20 matrix (Greek) tasks today or 14 matrix (Greek) tasks on Thursday + e1.20

4. 20 matrix (Greek) tasks today or 14 Greek (matrix) tasks on Thursday + e1.20

Batch 8

1. 15 matrix (Greek) tasks on Thursday or 15 matrix (Greek) tasks on Thursday +
e1.20

2. 15 matrix (Greek) tasks on Thursday or 10 Greek (matrix) tasks on Thursday +
e1.20

3. 15 matrix (Greek) tasks today or 15 matrix (Greek) tasks on Thursday + e1.20

4. 15 matrix (Greek) tasks today or 10 Greek (matrix) tasks on Thursday + e1.20

B.3.3 Follow-up risk

All tasks are matrix tasks.

Batch 1

1. 11 hard tasks on Thursday or 11 hard tasks on Thursday + e1.20

2. 11 hard tasks on Thursday or 11 hard tasks on Thursday with p = 0.9 + e1.20

3. 11 hard tasks today or 11 hard tasks on Thursday + e1.20

4. 11 hard tasks today or 11 hard tasks on Thursday with p = 0.9 + e1.20

Batch 2

1. 17 hard tasks on Thursday or 10 hard tasks on Thursday + e0.40

2. 17 hard tasks on Thursday or 10 hard tasks on Thursday with p = 0.9 + e0.40

3. 17 hard tasks today or 10 hard tasks on Thursday + e0.20

4. 17 hard tasks today or 10 hard tasks on Thursday with p = 0.9 + e0.20
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Batch 3

1. 15 hard tasks on Thursday or 15 hard tasks on Thursday + e1.00

2. 15 hard tasks on Thursday or 15 hard tasks on Thursday with p = 0.9 + e1.00

3. 15 hard tasks today or 15 hard tasks on Thursday + e1.00

4. 15 hard tasks today or 15 hard tasks on Thursday with p = 0.9 + e1.00

Batch 4

1. 12 hard tasks on Thursday or 8 hard tasks on Thursday + e0.20

2. 12 hard tasks on Thursday or 8 hard tasks on Thursday with p = 0.9 + e0.20

3. 12 hard tasks today or 8 hard tasks on Thursday + e0.20

4. 12 hard tasks today or 8 hard tasks on Thursday with p = 0.9 + e0.20

B.3.4 Ruling out reference dependence

Let us regard one general batch:

1. x1 in three days + X or x2 in three days + $0

2. x3 today + X ′ or x2 in three days + $0

3. x1 in in three days + Y or x4 in three days with p = 0.9 + $z

4. x3 today + Y ′ or x4 in three days with p = 0.9 + $z

Then, X, X’, Y, and Y’ are the differences between the utilities of the corresponding
right-hand side (RHS) and the left-hand side (LHS) options.

X = u(RHS)X − u(LHS)X

Let us suppose that participants exhibit reference-dependent preferences such that U(x|r) =
u(x)+µ(x). From having to do x tasks they get a (dis)utility of u(x) = −d(x) plus a news-
utility component that depends on whether they have to work more or less than their
reference point:

µ(x|r) = −η(d(r)− d(x)) if x < r

µ(x|r) = −ηλ(d(x)− d(r) if x ≥ r

Since doing the tasks yield negative utility, having to do more tasks than the reference
point is negative news. Also, having to do tasks today yields negative news utility compared
to the reference point of no work today, but it also entails no tasks in three days, which
has positive news utility compared to the expectation to work in three days. Let us assume
that the participants set the fixed option in the price lists as their reference point. Assume
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that participants have present bias β but they are fully patient, so δ = 1. In all of our
batches, x1 ≥ x2, x4 and x3 ≥ x2, x4, to make sure that the LHS option is worse than the
RHS option. d(x) is the disutility of doing x tasks, and d(x, p) is the disutility of a lottery
where one has to do x task with probability p, and zero tasks otherwise. Let us further
assume that η = 1 and the utility of money to be linear:

X = (1 + λ)βd(x1)− (1 + λ)βd(x2)

X ′ = (1 + λ)d(x3)− 2βd(x2)

Y = (1 + λ)βd(x1)− (1 + λ)βd(x4, 0.9) + $z

Y ′ = (1 + λ)d(x3)− 2βd(x4, 0.9) + $z

Then,
∆∆ = (λ− 1)β(d(x4, 0.9)− d(x2))

Therefore, the direction of ∆∆ depends on the disutility difference between the excuse
option and the no-excuse option. If the excuse option yields higher utility for most subjects
than the no-excuse option, i.e. d(x4, 0.9) − d(x2) < 0, then reference dependence would
predict a negative ∆∆. In our first experiment, only Batch 2 met this requirement, but
the results were similar in both batches. In the second experiment we made sure that the
excuse option is always at least as good as the no-excuse option, so that if we find a positive
∆∆, that means a strong excuse-driven present bias despite potentially reference-dependent
preferences.
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B.4 First experiment instructions

B.4.1 Session 0
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B.4.2 Session 1
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B.4.3 Session 2

Without uncertainty:

With uncertainty:

Resolving uncertainty:
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B.5 Second experiment instructions
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B.5.1 Session 1 each week
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B.5.2 Session 2 each week
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C Appendix for Chapter 3

C.0.1 Descriptive tables

Socio-economic status
6th grade aspirations in 3 cat-
egories

Low SES High SES Total

At most vocational 0.0298 0.0213 0.0280
40175 11056 51231

High school diploma or post- 0.0104 0.0063 0.0084
secondary non-tertiary 82594 80184 162778

College or university 0.0036 0.0014 0.0018
41555 203903 245458

Total 0.0135 0.0035 0.0071
164324 295143 459467

Table C.1: Observations and share of repeaters in each aspiration-SES cell

Note: Each cell contains the share of repeaters in the cell and the number of observations in the
cell. The sample for this table contains children who are in primary school in 6th grade and who

did not repeat the 6th grade.

Socio-economic status

Repeated 7th grade Low High Total

No 0.155 0.135 0.142
Yes -0.154 0.070 -0.083

Total 0.151 0.135 0.141

Table C.2: Change in the educational aspirations in years by parental education

Note: Each cell shows the average change in the aspired years of education between 6th grade and
8th grade in the cell.
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C.0.2 Retention probabilities

Figure C.1: Probability of repeating 6th grade by 6th year midterm mathematics
grade

1: Low-SES non-rep 1: Low-SES rep 1: High-SES non-rep 1: High-SES rep 2: Low-SES non-rep 2:Low-SES rep 2: High-SES non-rep 2:High-SES rep

6th grade mathematics test 1294.82 1308.36 1357.22 1315.58 1341.54 1309.53 1386.18 1373.29
score (150.55) (142.96) (149.16) (113.89) (150.24) (139.27) (143.01) (164.63)
6th grade reading test score 1283.34 1272.77 1359.71 1282.60 1332.81 1286.81 1392.26 1345.19

(153.47) (135.00) (165.11) (158.66) (152.78) (141.26) (152.78) (147.82)
6th year midterm literature 2.40 2.12 2.63 2.18 2.90 2.43 3.17 2.59
grade (0.80) (0.73) (0.94) (0.93) (0.80) (0.69) (0.81) (0.70)
6th year midterm Hungarian 2.23 1.99 2.44 2.13 2.71 2.32 2.91 2.56
grammar grade (0.76) (0.65) (0.83) (0.81) (0.75) (0.66) (0.77) (0.71)
Parents lived together in 6th 0.72 0.76 0.65 0.50 0.75 0.64 0.70 0.45
grade (0.45) (0.43) (0.48) (0.51) (0.43) (0.48) (0.46) (0.50)
Parents separated from 6th to 0.06 0.12 0.06 0.18 0.05 0.10 0.06 0.10
8th grade (0.24) (0.32) (0.23) (0.39) (0.23) (0.30) (0.24) (0.31)
Mother does not work in 6th 0.51 0.51 0.25 0.21 0.44 0.46 0.20 0.24
grade (0.50) (0.50) (0.43) (0.41) (0.50) (0.50) (0.40) (0.43)
Mother has a permanent job in 0.35 0.36 0.64 0.66 0.43 0.41 0.68 0.62
6th grade (0.48) (0.48) (0.48) (0.48) (0.49) (0.49) (0.47) (0.49)
Father does not work in 6th 0.24 0.23 0.10 0.18 0.19 0.24 0.09 0.11
grade (0.43) (0.43) (0.30) (0.39) (0.39) (0.43) (0.29) (0.32)
Father has a permanent job in 0.53 0.57 0.69 0.63 0.58 0.53 0.71 0.69
6th grade (0.50) (0.50) (0.46) (0.49) (0.49) (0.50) (0.46) (0.47)
Mother stopped working between 0.08 0.06 0.07 0.13 0.08 0.09 0.05 0.06
6th and 8th grades (0.27) (0.25) (0.25) (0.34) (0.27) (0.29) (0.22) (0.24)
Father stopped working between 0.07 0.09 0.04 0.05 0.07 0.06 0.04 0.03
6th and 8th grades (0.26) (0.28) (0.21) (0.23) (0.26) (0.25) (0.20) (0.17)
Number of GP visits in 7th 5.78 7.06 5.07 4.16 5.42 7.75 4.60 7.28
grade (5.15) (6.20) (4.89) (3.08) (5.10) (6.74) (4.38) (7.29)
Days spent in hospital in 7th 0.35 0.41 0.46 0.24 0.30 0.65 0.32 1.50
grade (2.72) (1.36) (2.19) (0.85) (1.97) (4.65) (1.79) (8.90)

Observations 1418 94 592 38 13720 296 9090 96

Table C.3: Characteristics of repeaters by 6th year mathematics grades and SES:
failing (1) and just passing (2) mathematics
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3-5: Low-SES non-rep 3-5: Low-SES rep 3-5: High-SES non-rep 3-5: High-SES rep

6th grade mathematics test 1481.94 1353.92 1580.84 1477.61
score (164.12) (163.08) (166.98) (162.14)
6th grade reading test score 1469.79 1345.19 1578.84 1464.13

(165.77) (169.70) (166.89) (187.27)
6th year midterm literature 3.92 2.98 4.39 3.52
grade (0.87) (0.94) (0.73) (1.07)
6th year midterm Hungarian 3.72 2.95 4.17 3.49
grammar grade (0.87) (0.86) (0.80) (1.05)
Parents lived together in 6th 0.78 0.69 0.79 0.55
grade (0.41) (0.47) (0.40) (0.50)
Parents separated from 6th to 0.05 0.13 0.04 0.12
8th grade (0.22) (0.33) (0.20) (0.33)
Mother does not work in 6th 0.34 0.49 0.14 0.23
grade (0.47) (0.50) (0.35) (0.42)
Mother has a permanent job in 0.52 0.43 0.75 0.61
6th grade (0.50) (0.50) (0.44) (0.49)
Father does not work in 6th 0.14 0.24 0.06 0.11
grade (0.34) (0.43) (0.24) (0.31)
Father has a permanent job in 0.66 0.53 0.72 0.62
6th grade (0.47) (0.50) (0.45) (0.49)
Mother stopped working between 0.07 0.10 0.04 0.10
6th and 8th grades (0.25) (0.30) (0.19) (0.30)
Father stopped working between 0.05 0.10 0.03 0.06
6th and 8th grades (0.22) (0.30) (0.16) (0.24)
Number of GP visits in 7th 4.81 7.51 3.99 6.16
grade (4.69) (7.23) (4.03) (7.43)
Days spent in hospital in 7th 0.27 1.36 0.24 2.20
grade (1.64) (6.89) (1.69) (11.02)

Observations 39674 103 102489 82

Table C.4: Characteristics of repeaters by 6th year mathematics grades and SES:
grades 3-5
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C.0.3 Robustness checks for main regressions

Aspirations in 8th grade: at most vocational school

(1) (2) (3) (4) (5)
Repeated 0.387∗∗∗ 0.378∗∗∗ 0.255∗∗∗ 0.153∗∗∗ 0.156∗∗∗

(0.011) (0.013) (0.013) (0.012) (0.012)
Medium SES -0.179∗∗∗ -0.104∗∗∗ -0.0823∗∗∗ -0.0688∗∗∗

(0.0024) (0.0017) (0.0014) (0.0013)
High SES -0.209∗∗∗ -0.111∗∗∗ -0.0819∗∗∗ -0.0632∗∗∗

(0.0025) (0.0016) (0.0013) (0.0013)
Repeated × Medium SES -0.123∗∗∗ -0.109∗∗∗ -0.113∗∗∗ -0.111∗∗∗

(0.025) (0.023) (0.022) (0.022)
Repeated × High SES -0.247∗∗∗ -0.193∗∗∗ -0.179∗∗∗ -0.183∗∗∗

(0.026) (0.023) (0.023) (0.023)
6th grade aspirations, baseline: at most vocational
High school diploma or -0.376∗∗∗ -0.289∗∗∗ -0.275∗∗∗

post-secondary non-tertiary (0.0031) (0.0030) (0.0029)
College or university -0.430∗∗∗ -0.294∗∗∗ -0.273∗∗∗

(0.0034) (0.0031) (0.0030)
Constant 0.0991∗∗∗ 0.223∗∗∗ 0.515∗∗∗ 0.878∗∗∗ 0.813∗∗∗

(0.0019) (0.0026) (0.0036) (0.032) (0.032)
Observations 444632 444632 444632 444632 444632
6th grade controls no no no yes yes
Year fixed effect no no no yes yes
School fixed effect no no no no yes

Standard errors are clustered on school level. Clustered standard errors in parentheses.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table C.5: Probability of 8th grade aspirations being at most vocational education

Note: The sample includes children who were in primary school in 6th grade and have not
repeated the 6th grade. Standard errors are clustered on 6th grade school level. Low SES means
both parents have less than a high school diploma. Medium SES means at least one parent has a
high school diploma. High SES means at least one parent has a tertiary degree. In column 3, 6th
grade aspirations are added as controls. In column 4, 6th grade controls are: gender, whether the
student has special education needs, year in which the student took the 6th grade test, 6th grade
mathematics test score, 6th grade reading test score, mother’s labor market status, father’s labor

market status, 6th grade midterm mathematics, literature, Hungarian grammar, effort, and
behavior grade. For all variables, dummies are used for missing values. Column 5 includes school

fixed effects.

C.0.3.1 Using three categories of SES
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Aspirations in 8th grade: tertiary

(1) (2) (3) (4) (5)
Repeated -0.428∗∗∗ -0.215∗∗∗ -0.0768∗∗∗ 0.000326 -0.000685

(0.0072) (0.0053) (0.0057) (0.0055) (0.0056)
Medium SES 0.318∗∗∗ 0.167∗∗∗ 0.131∗∗∗ 0.115∗∗∗

(0.0025) (0.0021) (0.0019) (0.0018)
High SES 0.581∗∗∗ 0.316∗∗∗ 0.251∗∗∗ 0.212∗∗∗

(0.0029) (0.0027) (0.0025) (0.0021)
Repeated × Medium SES -0.204∗∗∗ -0.131∗∗∗ -0.0931∗∗∗ -0.0917∗∗∗

(0.017) (0.017) (0.017) (0.017)
Repeated × High SES -0.156∗∗∗ -0.110∗∗∗ -0.0564∗∗ -0.0468∗

(0.032) (0.027) (0.025) (0.024)
6th grade aspirations, baseline: at most vocational
High school diploma or 0.146∗∗∗ 0.0496∗∗∗ 0.0412∗∗∗

post-secondary non-tertiary (0.0019) (0.0018) (0.0019)
College or university 0.620∗∗∗ 0.387∗∗∗ 0.365∗∗∗

(0.0023) (0.0026) (0.0026)
Constant 0.541∗∗∗ 0.254∗∗∗ 0.0178∗∗∗ -0.505∗∗∗ -0.417∗∗∗

(0.0043) (0.0021) (0.0019) (0.025) (0.026)
Observations 444632 444632 444632 444632 444632
6th grade controls no no no yes yes
Year fixed effect no no no yes yes
School fixed effect no no no no yes

Standard errors are clustered on school level. Clustered standard errors in parentheses.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table C.6: Probability of 8th grade aspirations being tertiary education

Note: The sample includes children who were in primary school in 6th grade and have not
repeated the 6th grade. Standard errors are clustered on 6th grade school level. Low SES means
both parents have less than a high school diploma. Medium SES means at least one parent has a
high school diploma. High SES means at least one parent has a tertiary degree. In column 3, 6th
grade aspirations are added as controls. In column 4, 6th grade controls are: gender, whether the
student has special education needs, year in which the student took the 6th grade test, 6th grade
mathematics test score, 6th grade reading test score, mother’s labor market status, father’s labor

market status, 6th grade midterm mathematics, literature, Hungarian grammar, effort, and
behavior grade. For all variables, dummies are used for missing values. Column 5 includes school

fixed effects.
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Aspirations in 8th grade: at most vocational school

(1) (2) (3) (4) (5)
Repeated 0.387∗∗∗ 0.278∗∗∗ 0.169∗∗∗ 0.0702∗∗∗ 0.0732∗∗∗

(0.011) (0.011) (0.0097) (0.0096) (0.0094)
Maximum years of education of -0.0358∗∗∗ -0.0195∗∗∗ -0.0141∗∗∗ -0.0111∗∗∗

parents (0.00056) (0.00038) (0.00029) (0.00028)
Repeated × Maximum -0.0376∗∗∗ -0.0299∗∗∗ -0.0279∗∗∗ -0.0275∗∗∗

years of education of parents (0.0037) (0.0035) (0.0034) (0.0034)
6th grade aspirations, baseline: at most vocational
High school diploma or -0.384∗∗∗ -0.296∗∗∗ -0.280∗∗∗

post-secondary non-tertiary (0.0031) (0.0030) (0.0029)
College or university -0.437∗∗∗ -0.301∗∗∗ -0.279∗∗∗

(0.0033) (0.0031) (0.0030)
Constant 0.0991∗∗∗ 0.100∗∗∗ 0.453∗∗∗ 0.822∗∗∗ 0.772∗∗∗

(0.0019) (0.0012) (0.0033) (0.032) (0.032)
Observations 444632 444632 444632 444632 444632
6th grade controls no no no yes yes
Year fixed effect no no no yes yes
School fixed effect no no no no yes

Standard errors are clustered on school level. Clustered standard errors in parentheses.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table C.7: Probability of 8th grade aspirations being at most vocational education

Note: The sample includes children who were in primary school in 6th grade and have not
repeated the 6th grade. Standard errors are clustered on 6th grade school level. SES is proxied
with the years of education of the highest educated parent. Parental education is demeaned. In
column 3, 6th grade aspirations are added as controls. In column 4, 6th grade controls are:

gender, whether the student has special education needs, year in which the student took the 6th
grade test, 6th grade mathematics test score, 6th grade reading test score, mother’s labor market

status, father’s labor market status, 6th grade midterm mathematics, literature, Hungarian
grammar, effort, and behavior grade. For all variables, dummies are used for missing values.

Column 5 includes school fixed effects.

C.0.3.2 Using continuous SES
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Aspirations in 8th grade: tertiary

(1) (2) (3) (4) (5)
Repeated -0.428∗∗∗ -0.340∗∗∗ -0.154∗∗∗ -0.0494∗∗∗ -0.0454∗∗∗

(0.0072) (0.010) (0.0094) (0.0088) (0.0087)
Maximum years of education of 0.0948∗∗∗ 0.0514∗∗∗ 0.0398∗∗∗ 0.0331∗∗∗

parents (0.00032) (0.00034) (0.00033) (0.00031)
Repeated × Maximum -0.0371∗∗∗ -0.0244∗∗∗ -0.0143∗∗∗ -0.0126∗∗∗

years of education of parents (0.0039) (0.0033) (0.0031) (0.0030)
6th grade aspirations, baseline: at most vocational
High school diploma or 0.148∗∗∗ 0.0537∗∗∗ 0.0451∗∗∗

post-secondary non-tertiary (0.0021) (0.0019) (0.0019)
College or university 0.630∗∗∗ 0.399∗∗∗ 0.377∗∗∗

(0.0024) (0.0026) (0.0026)
Constant 0.541∗∗∗ 0.537∗∗∗ 0.164∗∗∗ -0.373∗∗∗ -0.313∗∗∗

(0.0043) (0.0018) (0.0022) (0.025) (0.026)
Observations 444632 444632 444632 444632 444632
6th grade controls no no no yes yes
Year fixed effect no no no yes yes
School fixed effect no no no no yes

Standard errors are clustered on school level. Clustered standard errors in parentheses.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table C.8: Probability of 8th grade aspirations being at most vocational education

Note: The sample includes children who were in primary school in 6th grade and have not
repeated the 6th grade. Standard errors are clustered on 6th grade school level. SES is proxied
with the years of education of the highest educated parent. Parental education is demeaned. In
column 3, 6th grade aspirations are added as controls. In column 4, 6th grade controls are:

gender, whether the student has special education needs, year in which the student took the 6th
grade test, 6th grade mathematics test score, 6th grade reading test score, mother’s labor market

status, father’s labor market status, 6th grade midterm mathematics, literature, Hungarian
grammar, effort, and behavior grade. For all variables, dummies are used for missing values.

Column 5 includes school fixed effects.
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8th grade educational aspirations in years

(1) (2) (3) (4) (5) (6)
Repeated -2.462∗∗∗ -1.904∗∗∗ -0.983∗∗∗ -1.343∗∗∗ -0.528∗∗∗ -0.531∗∗∗

(0.043) (0.052) (0.045) (0.057) (0.054) (0.053)
Maximum years of 0.415∗∗∗ 0.194∗∗∗ 0.196∗∗∗ 0.140∗∗∗ 0.115∗∗∗

education of parents (0.0022) (0.0017) (0.0017) (0.0015) (0.0014)
Repeated × -0.0509∗∗∗ 0.00187 0.132∗∗∗ 0.112∗∗∗ 0.116∗∗∗

Maximum years of education of parents (0.019) (0.017) (0.022) (0.021) (0.021)
6th grade 0.528∗∗∗ 0.525∗∗∗ 0.341∗∗∗ 0.319∗∗∗

aspirations in years (0.0019) (0.0019) (0.0019) (0.0019)
Repeated × -0.162∗∗∗ -0.0862∗∗∗ -0.0844∗∗∗

6th grade aspirations in years (0.021) (0.020) (0.019)
Maximum years of -0.00544∗∗∗ -0.00379∗∗∗ -0.00437∗∗∗

education of parents × 6th grade aspirations in years (0.00069) (0.00063) (0.00062)
Repeated × 0.0468∗∗∗ 0.0294∗∗∗ 0.0301∗∗∗

Maximum years of education of parents × 6th grade aspirations in years (0.0071) (0.0067) (0.0067)
Constant 14.71∗∗∗ 14.70∗∗∗ 14.65∗∗∗ 14.66∗∗∗ 11.57∗∗∗ 11.69∗∗∗

(0.019) (0.0081) (0.0046) (0.0056) (0.15) (0.15)
Observations 391412 391412 391412 391412 391412 391412
6th grade controls no no no no yes yes
Year fixed effect no no no no yes yes
School fixed effect no no no no no yes

Standard errors are clustered on the school level. Clustered standard errors in parentheses.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table C.9: Educational aspirations in 8th grade in years

Note: The sample includes children who were in primary school in 6th grade and have not
repeated the 6th grade. Standard errors are clustered on 6th grade school level. SES is proxied
with the years of education of the highest educated parent. Both the 6th grade aspirations

variable and the parental education variable are demeaned. In column 4, 6th grade aspirations are
added as controls. In column 5, 6th grade controls are: gender, whether the student has special
education needs, year in which the student took the 6th grade test, 6th grade mathematics test

score, 6th grade reading test score, mother’s labor market status, father’s labor market status, 6th
grade midterm mathematics, literature, Hungarian grammar, effort, and behavior grade. For all
variables, dummies are used for missing values. Column 6 adds 6th grade school fixed effects.
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8th grade educational aspirations in years

(1) (2) (3) (4) (5) (6)
Repeated 7th grade -2.826∗∗∗ -1.938∗∗∗ -1.034∗∗∗ -1.751∗∗∗ -0.790∗∗∗ -0.801∗∗∗

(0.078) (0.071) (0.068) (0.16) (0.15) (0.15)
High SES 2.255∗∗∗ 1.054∗∗∗ 1.092∗∗∗ 0.643∗∗∗ 0.501∗∗∗

(0.023) (0.015) (0.017) (0.014) (0.014)
Repeated 7th grade -0.327∗ -0.00860 0.680∗∗∗ 0.673∗∗∗ 0.617∗∗

× High SES (0.19) (0.16) (0.25) (0.25) (0.24)
6th grade 0.536∗∗∗ 0.500∗∗∗ 0.331∗∗∗ 0.316∗∗∗

aspirations in years (0.0027) (0.0047) (0.0046) (0.0046)
Repeated 7th grade -0.210∗∗∗ -0.123∗∗∗ -0.121∗∗∗

× 6th grade aspirations in years (0.044) (0.042) (0.042)
High SES × 0.0543∗∗∗ 0.0718∗∗∗ 0.0644∗∗∗

6th grade aspirations in years (0.0054) (0.0051) (0.0050)
Repeated 7th grade 0.163∗ 0.0690 0.0682
× High SES × 6th grade aspirations in years (0.085) (0.079) (0.078)
Constant 15.27∗∗∗ 13.80∗∗∗ 14.57∗∗∗ 14.52∗∗∗ 10.61∗∗∗ 10.90∗∗∗

(0.024) (0.017) (0.012) (0.015) (0.29) (0.29)
Observations 194852 194852 194852 194852 194852 194852
6th grade controls no no no no yes yes
Year fixed effects no no no no yes yes
School fixed effects no no no no no yes

Standard errors are clustered on the class level. Clustered standard errors in parentheses.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table C.10: Educational aspirations in 8th grade in years, Admin3 data

Note: The sample includes children who were in primary school in 6th grade and have not
repeated the 6th grade. Standard errors are clustered on 6th grade school level. The 6th grade
aspirations variable is demeaned. In column 4, 6th grade aspirations are added as controls. In

column 5, 6th grade controls are: gender, whether the student has special education needs, year in
which the student took the 6th grade test, 6th grade mathematics test score, 6th grade reading

test score, mother’s labor market status, father’s labor market status, 6th grade midterm
mathematics, literature, Hungarian grammar, effort, and behavior grade. For all variables,

dummies are used for missing values. Column 6 adds 6th grade school fixed effects.

C.0.3.3 Regression of continuous aspirations on the Admin3 data
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8th grade aspirations in years

(1) (2) (3)
Repeated -0.180 -0.139 -0.239

(0.31) (0.31) (0.34)
High SES 0.849∗∗∗ 0.631∗∗∗ 0.572∗∗∗

(0.15) (0.15) (0.16)
Repeated × -0.258 -0.313 -0.0608
High SES (0.59) (0.57) (0.64)
6th grade 0.280∗∗∗ 0.244∗∗∗

aspirations in years (0.048) (0.055)
Repeated × -0.122
6th grade aspirations in years (0.17)
High SES × 0.124
6th grade aspirations in years (0.091)
Repeated × -0.0762
High SES × 6th grade aspirations in years (0.37)
Observations 2772 2772 2772
Controls yes yes yes
Year fixed effect yes yes yes
School fixed effect yes yes yes

Standard errors are clustered on the school level. Clustered standard errors in parentheses.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table C.11: 8th grade aspirations for those failing mathematics at 6th grade midterm,
Admin3 database

Note: Controls include gender, 6th year mathematics and reading test scores, midterm literature,
grammar, effort, and behavior grades, whether the parents were together in 6th grade, whether
they separated between 6th and 8th grades, number of visits to the general practitioner in the

schoolyear and days spent in a hospital in the schoolyear. For all variables, dummies are used for
missing values. 6th grade aspirations are demeaned.

C.0.3.4 Regressions on subsamples with health controls
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8th grade aspirations in years

(1) (2) (3)
Repeated -0.512∗∗∗ -0.459∗∗∗ -0.547∗∗∗

(0.083) (0.079) (0.088)
High SES 0.746∗∗∗ 0.555∗∗∗ 0.540∗∗∗

(0.027) (0.026) (0.026)
Repeated × 0.354 0.405∗ 0.522∗∗

High SES (0.22) (0.21) (0.21)
6th grade 0.260∗∗∗ 0.236∗∗∗

aspirations in years (0.0083) (0.010)
Repeated × -0.0818∗∗

6th grade aspirations in years (0.036)
High SES × 0.0601∗∗∗

6th grade aspirations in years (0.015)
Repeated × 0.0473
High SES × 6th grade aspirations in years (0.13)
Observations 28193 28193 28193
Controls yes yes yes
Year fixed effect yes yes yes
School fixed effect yes yes yes

Standard errors are clustered on the school level. Clustered standard errors in parentheses.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table C.12: 8th grade aspirations for those just passing mathematics at 6th grade
midterm, Admin3 database

Note: Controls include gender, 6th year mathematics and reading test scores, midterm literature,
grammar, effort, and behavior grades, whether the parents were together in 6th grade, whether
they separated between 6th and 8th grades, number of visits to the general practitioner in the

schoolyear and days spent in a hospital in the schoolyear. For all variables, dummies are used for
missing values. 6th grade aspirations are demeaned.
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8th grade aspirations in years

(1) (2) (3)
Repeated -0.522∗∗∗ -0.309∗ -0.566

(0.17) (0.16) (0.36)
High SES 0.769∗∗∗ 0.476∗∗∗ 0.523∗∗∗

(0.015) (0.014) (0.016)
Repeated × 0.0109 -0.143 0.165
High SES (0.33) (0.30) (0.46)
6th grade 0.378∗∗∗ 0.337∗∗∗

aspirations in years (0.0030) (0.0054)
Repeated × -0.0605
6th grade aspirations in years (0.089)
High SES × 0.0581∗∗∗

6th grade aspirations in years (0.0059)
Repeated × 0.0883
High SES × 6th grade aspirations in years (0.13)
Observations 157406 157406 157406
Controls yes yes yes
Year fixed effect yes yes yes
School fixed effect yes yes yes

Standard errors are clustered on the school level. Clustered standard errors in parentheses.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table C.13: 8th grade aspirations for those with higher mathematics marks at 6th

grade midterm, Admin3 database

Note: Controls include gender, 6th year mathematics and reading test scores, midterm literature,
grammar, effort, and behavior grades, whether the parents were together in 6th grade, whether
they separated between 6th and 8th grades, number of visits to the general practitioner in the

schoolyear and days spent in a hospital in the schoolyear. For all variables, dummies are used for
missing values. 6th grade aspirations are demeaned.
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Attending sec. school giving high school diploma

(1) (2) (3)
Repeated -0.0986 -0.0799 -0.189∗

(0.13) (0.12) (0.11)
High SES 0.220∗∗∗ 0.195∗∗∗ 0.204∗∗∗

(0.064) (0.064) (0.065)
Repeated × -0.169 -0.228 -0.202
High SES (0.28) (0.29) (0.31)
6th grade 0.0415∗∗∗ 0.0515∗∗∗

aspirations in years (0.015) (0.019)
Repeated × -0.143∗∗∗

6th grade aspirations in years (0.050)
High SES × -0.0216
6th grade aspirations in years (0.029)
Repeated × 0.238
High SES × 6th grade aspirations in years (0.18)
Observations 1434 1434 1434
Controls yes yes yes
Year fixed effect yes yes yes
School fixed effect yes yes yes

Standard errors are clustered on the school level. Clustered standard errors in parentheses.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table C.14: Attending a secondary school ending with a high school diploma (1 in
mathematics, Admin3 database)

Note: Controls include gender, whether the student has special education needs, 6th year
mathematics and reading test scores, midterm literature, grammar, effort, and behavior grades,
whether the parents were together in 6th grade, whether they separated between 6th and 8th

grades, number of visits to the general practitioner in the schoolyear and days spent in a hospital
in the schoolyear. For all variables, dummies are used for missing values. 6th grade aspirations

are demeaned.
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Attending sec. school giving high school diploma

(1) (2) (3)
Repeated -0.0761∗ -0.0674∗ -0.0717

(0.042) (0.041) (0.052)
High SES 0.158∗∗∗ 0.132∗∗∗ 0.134∗∗∗

(0.0084) (0.0084) (0.0085)
Repeated × -0.0139 -0.0179 -0.0195
High SES (0.070) (0.068) (0.075)
6th grade 0.0385∗∗∗ 0.0420∗∗∗

aspirations in years (0.0020) (0.0029)
Repeated × -0.00619
6th grade aspirations in years (0.026)
High SES × -0.00725∗∗

6th grade aspirations in years (0.0037)
Repeated × 0.0148
High SES × 6th grade aspirations in years (0.030)
Observations 17540 17540 17540
Controls yes yes yes
Year fixed effect yes yes yes
School fixed effect yes yes yes

Standard errors are clustered on the school level. Clustered standard errors in parentheses.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table C.15: Attending a secondary school ending with a high school diploma (2 in
mathematics, Admin3 database)

Note: Controls include gender, whether the student has special education needs, 6th year
mathematics and reading test scores, midterm literature, grammar, effort, and behavior grades,
whether the parents were together in 6th grade, whether they separated between 6th and 8th

grades, number of visits to the general practitioner in the schoolyear and days spent in a hospital
in the schoolyear. For all variables, dummies are used for missing values. 6th grade aspirations

are demeaned.

145

C
E

U
eT

D
C

ol
le

ct
io

n



10.14754/CEU.2022.08

Attending sec. school giving high school diploma

(1) (2) (3)
Repeated -0.224∗∗∗ -0.220∗∗∗ -0.107

(0.073) (0.072) (0.072)
High SES 0.0745∗∗∗ 0.0678∗∗∗ 0.0492∗∗∗

(0.0023) (0.0023) (0.0021)
Repeated × 0.116 0.110 -0.00263
High SES (0.093) (0.092) (0.090)
6th grade 0.00865∗∗∗ 0.0264∗∗∗

aspirations in years (0.00030) (0.00074)
Repeated × 0.0279∗∗

6th grade aspirations in years (0.014)
High SES × -0.0247∗∗∗

6th grade aspirations in years (0.00078)
Repeated × -0.00121
High SES × 6th grade aspirations in years (0.021)
Observations 114298 114298 114298
Controls yes yes yes
Year fixed effect yes yes yes
School fixed effect yes yes yes

Standard errors are clustered on the school level. Clustered standard errors in parentheses.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table C.16: Attending a secondary school ending with a high school diploma (3-5 in
mathematics, Admin3 database)

Note: Controls include gender, whether the student has special education needs, 6th year
mathematics and reading test scores, midterm literature, grammar, effort, and behavior grades,
whether the parents were together in 6th grade, whether they separated between 6th and 8th

grades, number of visits to the general practitioner in the schoolyear and days spent in a hospital
in the schoolyear. For all variables, dummies are used for missing values. 6th grade aspirations

are demeaned.
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C.0.4 Data Appendix

The student level questionnaires and test score data are available between 2008 and 2017,
with in total around 2.8 million observations. I am interested in those students for whom
at least 6th and 8th grade data can be linked, so as a first step, I drop all students whose
data cannot be matched between these two grades. Then, I create an indicator variable
for whether the student repeated any grade up to the 6th grade. I use two variables
here: whether the student repeated in the lower grades of primary school, and whether
she repeated in the higher grades of primary school, both reported in grade 6. I classify
the student as no repeater if both variables equal 1, which means no repetition in those
particular grades. Unfortunately, in 6th grade, 20 percent of this constructed measure are
missing. I recover this data from the 8th grade and 10th grade surveys, wherever possible,
since later surveys also include these questions. When reporting about repetition in lower
grades was inconsistent through survey years, I use the mode of the answers to impute the
6th grade value. In the end, I have self-reported information on repetition up to 6th grade
from 94.3 percent of the 6th grade sample. Because of the compulsory school starting age
rules in Hungary, students are 12 or 13 years old in the year they finish 6th grade (that
is the time of the test), but in a small percentage of cases it is possible that students –
without repeating a grade – turn 14 in this year. Therefore, I drop students younger than
12 when writing the 6th grade test, and assign students older than than 14 to the repeater
group.30 This is around 1 percent of the sample. I construct a wide database where the
time variable is the grade, and I keep the first observations from 6th, 8th and 10th grades.
I define a variable for each grade indicating if the student had multiple observations from
that particular grade, meaning that she repeated it, and another variable that counts how
many observations the student has from the grade.

C.0.4.1 Birth year and month and school starting age variables The
source of birth year and month can be regarded as administrative data, but it contains
missing values across years (less than 1 percent of all observations). I recover missing
data from the other years’ data of the same person. School starting age is a constructed
variable from the self-reported year when students started school and their birth year and
month. School starting age means the age the child had already turned when started
school. Datasets before 2015 only contain this constructed school starting age, while from
2015, they also include the school starting year as students reported it. For both variables,
I first create a corrected variable that adds the last non-missing value to all observations
of the same student. Then, as later I would only like to use the school starting year, I
calculate school starting year from the corrected school starting age variable for students
for whom the year was missing. As school starts in September, I regard students up to
September as having turned the age they turn in that year when they started school, while
students born between October and December, their school starting age is a year younger
than the age they turn in the particular year.

30I use the first occurrence in the 6th grade sample, since a fraction of students had to repeat 6th

grade, which resulted in them appearing multiple times in the 6th grade samples.
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C.0.4.2 Creating years of education from the categorical education vari-
ables I create continuous variables from two categorical education variables: parental
education and educational aspirations. For both variables I use the following coding: un-
finished primary education = 7 years, primary education = 8 years, vocational and tech-
nical secondary education = 11 years, high school diploma = 12 years, upper-secondary
non-tertiary qualification = 14 years, college or BA degree = 15 years, university or MA
degree and doctoral degree = 17 years. I chose to code a doctoral degree similarly as a
master’s degree because in primary school children probably cannot apprehend the length
of a doctoral education, so setting their aspirations to 20-22 years of schooling would be a
large overestimation of their educational preferences.

C.0.4.3 Admin3 NABC extension I took the same data cleaning steps as for
the National ABC until keeping the last observations and the reshape wide. I use all
observations for the admin data and keep the data in a long format to be able to merge
+ append with the admin panel. I first matched the observations from the National
ABC extension to data from May in the same year in the administrative database. I
dropped about 280 observations where the matches were wrong: these ID-s belonged to
much older people in the Admin than in the National ABC. I dropped everyone who were
older than 22 (the highest age in the National ABC) in the matched database according
to the administrative database. I checked if the rest of the observations are matched well
in terms of age: I considered a match bad if kor from the Admin3 database were higher
than ageattest + 1 or lower than ageattest - 1 from the National ABC database.
First I corrected the birth year for those observations where the age mismatch was the
result of inconsistent reporting of the birth year. At the end I still had 40 observations
with age mismatch. I dropped these 40 observations, too. I did the same steps as with
the National ABC database, but here some data were missing: there was no data on class
and on special education needs and valid/ not valid test status. I merged the National
ABC data to the monthly main Admin3 database by setting the NABC month as May.
Then I merged the monthly healthcare data to the main file. For the estimations, I created
school-year aggregates of the monthly healthcare data, e.g., number of visits to the GP in
the 6th grade, 7th grade, etc. I kept the first observations of 6th grade, 8th, and 10th grade
NABC data and the corresponding data from Admin3 from these years. I also kept the
7th grade healthcare data for predicting retention.
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