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Introduction

This doctoral thesis is a collection of four essays that I have written during my
time as a P.hD. student. The common theme is that they are all experimental.
In terms of the topics and research questions, the first two chapters are related
to motivation; motivation to save and the motivating effect of awards on the
willingness to contribute ideas in a group-setting. The second chapter is also
gender related and so are chapters three and four. More specifically, the first
chapter contains a field experiment on how to motivate savings by using multiple
goals. The second chapter contains a lab experiment focusing on whether it is
possible to close the gender gap in the willingness to contribute ideas to a group
by varying the degree to which an award is communicated to the group (i.e. the
publicness of an award). The third chapter is also a lab experiment testing gender
differences in the propensity to seek advice and whether the gender of the advisor
matters for this decision. Finally, in the fourth chapter, I and my coauthors take
advantage of a naturally occurring experiment using data from a television game
show to examine gender differences in retaliation.

More detailed descriptions of the chapters follow:

* * *

The title of the first essay is "Making Dreams come true: Do more goals lead to
more savings?". The purpose is to find out if a simple measure, such as saving for
multiple rather than fewer goals, can increase total savings. This is an important
topic since individuals often find it difficult to save and the level of savings tend
to be lower than what people wish and plan for. In addition, most people have
multiple savings goals and are saving for their retirement simultaneously as they
also want to, for example, be able to buy a house and go on a yearly vacation.
In the chapter, I examine whether adding an extra goal can motivate people to
save more, if different default target levels has an effect on savings and if new
goals crowd out initial goals. With an app created to help users to reach their
savings goals I run a field experiment with 3,700 participants during one year.
I randomize the users into a treatment and a control group and introduce one
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additional savings goal for the treated group and compare the level of savings to
the control group. The findings suggest that the addition of an exogenous savings
goal does not significantly increase average savings and neither does a high default
target value. Moreover, savings for the initial goals are not significantly affected,
i.e. there is no crowding out or sign of demotivation. However, in the exploratory
analyses I find that the data indicates that the treatment decreases the number of
individuals with zero savings.

* * *

The title of the second essay is "Shine a light (on the bright): The effect of awards on
confidence to speak up in gender-typed knowledge work". The motivation for this
experiment is based on research showing that the best ideas might not always be
the ones that are put forward in a group setting. In other words, collaborations
may suffer if high-ability individuals do not feel confident to speak up and advance
their ideas. The reason for this could be self-stereotyping. In this chapter, I and
my coauthor Jana Gallus focus on womens’ self-stereotyping in male-typed tasks
(specifically mathematics). Under these circumstances, self-stereotyping imply that
a high-ability woman would integrate commonly held beliefs about the average
womans’ mathematics competence in her beliefs about her own competence and,
thus, be less confident than what her actual ability suggests. Hence, we test whether
recognition through awards increases high-ability group members’ confidence
to speak up when working on male-typed knowledge tasks. In a lab context,
where private performance feedback was ineffective, we study performance-based
recognition with different degrees of publicness: private recognition, semi-public
award and an award ceremony. We thus focus on managerial policies that are
widely used in practice but have received limited scholarly attention. First, we
show that self-stereotyping affects women’s contribution of ideas in mathematics.
Second, awards significantly increase recipients’ and hence high-ability subjects’
confidence to speak up. Third, the awards’ visibility does not matter much in
general, except when interacted with gender. In our experiment the gender gap in
confidence to speak up disappears among high-ability participants when awards are
celebrated in a ceremony with face-to-face recognition. Losers remain unaffected.

* * *

The title of the third essay is "Simon Says: Examining gender differences in advice
seeking and influence in the lab". In this essay, I and my coauthor Siri Isaksson
focus on gender differences in advice seeking. Advice seeking is an important part
of both professional and personal decision making. We examine gender differences
in advice seeking behavior by introducing a novel experimental framework in
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which subjects have the option to either solve a task on their own, or with the
help of costly advice. Over two treatments, we vary the amount of information
that advisees receive about the quality of advice. We use two types of questions,
mathematical and verbal, to test the effect of gender-stereotyped domains. Our
findings suggest that women seek less advice than men. This result is driven by
two behavioral patterns. First, women seek less advice as they find out the quality
of the advice, independent of whether it is good or bad. Second, men seek more
advice on verbal than women. Advisor gender does not matter. These results
suggest that gender may affect the decision to seek advice.

* * *

The title of the fourth and final essay is "What Goes Around (Sometimes) Comes
Around: Gender Differences in Retaliation". This essay provides new evidence of
gender differences in retaliatory behavior. Using game show data from a natural
setting where stakes are high, I and my coauthors Siri Isaksson and Sirus Dehdari
ask whether men are more likely to retaliate following an attack and whether the
gender of the target matters for this decision. The behavior studied in this paper is
the decision of whom to send the question to in a quiz show setting. We observe
a 23 percent gender gap in the propensity to retaliate: women are less likely to
seek revenge. The gender of the target matters for women but not for men, with
women being more likely to retaliate against men than women. In addition, we
show that retaliation is a successful way to avert future attacks in the short term.
This is especially true for women, yet we find that women seek less revenge than
men.

* * *

I hope you find the topics and methods used in these essays novel and interesting,
and that you have (at least) a bit of fun reading it!





Chapter 1

Making Dreams come true: Do more goals
lead to more savings?

Abstract

To save money is difficult and savings tend to be lower than what people wish
and plan for. In this paper I examine whether setting multiple goals can motivate
people to save more, if different default target levels has an effect on savings and
if new goals crowd out initial goals. With an app created to help users to reach
their savings goals I run a field experiment with 3,700 participants for one year.
I randomize the users into a treatment and a control group and introduce one
additional savings goal for the treated group and compare the level of savings to
the control group. The findings suggest that the addition of an exogenous savings
goal does not significantly increase average savings and neither does a high default
target value. Moreover, savings for initial goals are not significantly affected, i.e.
there is no crowding out or sign of demotivation.

The experiment in this chapter was performed in collaboration with Dreams AB. I would especially like to
thank Elin Helander, Stina Söderqvist and Didde Brockman at Dreams for making it possible. I would also
like to thank Anna Dreber Almenberg, Magnus Johannesson, John Beashers, Birgitte Madrian, Iris Bohnet,
Katherine Baldiga Coffman, Craig Fox, Jon de quidt, Robert Östling, Tore Ellingsen and Martina Björkman
Nyqvist for their valuable feedback. The paper also benefitted from comments by seminar participants at
the Stockholm Behavioral Workshop at the Swedish House of Finance and at the 88th Annual Meeting of
the Southern Economic Association in Washington. I gratefully acknowledge financial support from the Jan
Wallander and Tom Hedelius Foundation and Vetenskapsrådet.
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1.1 Introduction

To save instead of consume is difficult for individuals and households. People
tend to value consumption in the present higher than consumption in the future
(O’Donoghue and Rabin, 1999) and individuals’ long term financial decision
making is generally not optimal (Agarwal et al., 2009). It is hard to know the
optimal savings plan and to follow it (Thaler and Shefrin, 1981). By and large,
savings are lower than what people want and plan for (Thaler and Benartzi, 2004).
Recent survey data also suggest that many people have little or no savings. For
example, according to a 2017 GOBankingRates survey (with 8,000 respondents)
57% of Americans have less than $1,000 in liquid savings.1 In Sweden, data from a
survey conducted by state owned bank SBAB shows that 15% of the population
has no precautionary savings and that two thirds of people between the age of
15 to 47 years think that they do not save enough.23 Thus, the understanding of
what could help individuals to save more is relevant for individuals who want to
commit and increase their savings, for policy makers concerned with safeguarding
a reasonable economic situation for the population at large (in particular perhaps
for the elderly) and private banks or the growing fintech industry making profit
by taking in deposits.

The purpose of this project is to gain insights on how to help individuals
increase their savings in the short- to the intermediate term. Multiple studies have
tried to influence individuals to save more by using, for example, commitment
devices with some of the most famous experimental examples being the prescriptive
savings program called Save More Tomorrow™(Thaler and Benartzi, 2004), default
values on contribution rates for savings in the 401(k) plan(Madrian and Shea, 2001)
and savings products that implied restricted access to the individuals’ accounts and
money (Ashraf et al., 2006). Policies to increase savings have also been examined
with quasi-experimental methods. For example, Chetty et al. (2014) examine
pension savings in Denmark and find that a large majority of the population save
more in total when obligatory public transfers are introduced. However, for a
smaller more active group there seem to be crowding out.4

1https://www.gobankingrates.com/saving-money/savings-advice/half-americans-less-savings-
2017/ from 2019-01-31

2SBAB Bank 2011 and 2017.
3Additional evidence from a survey sent out to the experimental subjects participating in this study
shows that 40% of the 151 respondents have less than 10,000SEK saved in total(corresponding to
≈$1,100 with an exchange rate of 9 SEK/USD). This includes cash, stocks or bonds saved in other
bank accounts and portfolios that I do not have data on in this study.

4The results from Chetty et al. (2014) suggest that 15% of the population are active and 85% are
passive. The obligatory transfer affects total savings for the passive population (but crowds out
private savings for the active part of the population) while a subsidy influences the active savers.



MAKING DREAMS COME TRUE 7

This study focuses on goals as a mean to make individuals commit to save.
More specifically, I examine if being given an additional goal affects total savings,
when the individuals already have one goal. The question in itself is relevant since
most people have multiple savings goals. Such goals could include savings for
retirement, savings for a down payment for a house, a car, a wedding or to travel,
and these goals often appears sequentially.

Previous literature on goals suggest that people have and use goals to motivate
themselves or others, to become more committed and perform better (Gollwitzer,
1999; Locke and Latham, 1990; Shefrin and Thaler, 1988). In the economic
literature, goals and the associated target levels are often discussed and modeled
in the form of reference points (see for example Heath et al., 1999, Koch and
Nafziger, 2011 and Allen et al., 2016)

By thinking of goal target levels as reference points, loss averse individuals will
have an incentive to reach each reference point. Koch and Nafziger (2016) develop
a theory of mental accounts where they let loss averse individuals evaluate goal
related outcomes. They find that when goals are evaluated more narrowly (rather
than broadly) they provide higher incentives and, thus, improve self-regulation.
Related experimental work suggest that online workers respond more strongly
to being given daily, rather than weekly, goals and increased their effort in an
online task in which the subjects were asked to count numbers in a table (Koch
and Nafziger, 2017). Also, Wiltermuth and Gino (2013) find that the effort put
into transcriptions of pieces of text increases as there are multiple sources of a
reward.5 The authors suggest that the results are due to fear of missing out and
regret (see Loomes and Sugden, 1982).

Two experimental studies closely related to this study are Soman and Cheema
(2011) and Soman and Zhao (2011). In both studies they perform field experiments
and use total savings as the main outcome variable. However, the two studies differ
slightly in their framing and have divergent results. Soman and Cheema (2011)
use a budgetary framing, where the salary is split into different savings purposes
and money for immediate consumption is taken from those purposes. They find
that when savings are earmarked towards two purposes, rather than one, savings
increase. Soman and Zhao (2011) test the effect of implementing multiple versus
single savings goals and find the opposite. Nonetheless, they suggest that this effect
is attenuating when the savings were easier to implement (i.e. when income is
higher).

In this study, I examine whether being given an additional savings goal in-
creases total savings and if savings for initial goals are negatively affected by the
5In the experiment they use items purchased from a local dollar store that were portrayed as
belonging to a single category or to two categories. The categories were buckets in which the
experimentalist had put the items.
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new goal (i.e. if a new goal crowds out savings for the initial goal). In addition,
as a potential mechanism for an increase in total savings I test if different default
target values on the new exogenously given goal affects savings for new goals. Since
most studies seem to suggest that goals or rewards that belong the same category
but are evaluated separately increase motivation, I hypothesize that more goals
would increase total savings. In line with the study by Chetty et al. (2014) I also
expect that there would be no average crowding out of savings towards initial goals.
Also, given previous studies on the effect of suggested default values I believe that
a higher default target would increase savings towards new goals.6

To examine the hypotheses I collaborate with a fintech company founded in
order to help their customers save more money and perform a field experiment
with 3,700 participants.7 The app is centered around goals and all users of the app
have one savings account at a Swedish bank and one (or more) goals connected
to the account.8 For each goal the users need to set a target amount, an end date
and a name (e.g. wedding or vacation in Thailand) for the goal. Then they can
update their goal, create new ones and follow their transactions, balance and goal
attainment in the app.

The participants in the experimental sample are randomly assigned to either
a control or a treatment group. The treatment group receives one additional
goal, shown in the app and connected to the same account as their initial goal(s).
Since all goals in the app need to have a name, an amount and an end date, the
exogenously given new goals also have a default name, an end date and a target
amount. In three main tests, all specified in a pre-analysis plan posted onOSF.9 The
time-frame for the pre-specified tests is one year, during which the app company
promised to treat all individuals in the treatment and control group the same. To
test whether creating a reference point for the suggested target level serves as a
mechanism, the exogenously given goals have either a low or a high target amount
corresponding to 75% or 125% of the median of initial target of the sampled group.
In the treatment group half the population is randomly given a low default value
and the other half is give a high default value on the target and as a third test I
compare the level of savings between these two groups.

6See for instance Madrian and Shea (2001) on the importance of defaults and Koch and Nafziger
(2011) for a theoretical approach on how increasing the target of a goal can, up to a certain point,
increase motivation.

7In January 2019 the company had about 300,000 users (corresponding to 3% of the Swedish
population). When the experiment was launched in 2017 the company had about 20,000 users in
total. About 5,130 users did fit the prerequisites to be a part of this study and the app decided that
3,700 could be spared from other experiments and A/B-testing during one year.

8Before the experiment was launched 90% of the experimental participants had one goal and the
rest had more than one goal.

9https://osf.io/6z9tx/
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This experiment contributes to the understanding of categorization of multi-
ple savings goals and accounts in four main ways. Firstly, I introduce the additional
goal sequentially - as goals often occur in life. To my knowledge, this approach to
examine multiple goals is new. Secondly, focusing on the comparison between this
study and the experiments by Soman and Cheema (2011) and Soman and Zhao
(2011), the sample sizes, the time frame for the data collection and the institutional
setting differ. In this study, 3,700 individuals are a part of the experiment, the
time-span is one year for the pre-defined test and then an extra half a year used in
exploratory analysis (in total 1,5 years) and the study is based in Sweden.10 Third,
this experiment is set up to test if goals with different default targets create different
reference points and if this could be a mechanism to influence total savings. Finally,
this study also complements previous studies on crowding out. It seems natural
that if an experimental participant would focus on the new goal instead of the
initial goal, the initial goal would be the first place where crowding out would
occurs. Compared to previous studies on crowding out of savings, e.g. Chetty
et al. (2014), this study differs by being a controlled field experiment with random
assignment to the treatment, where crowding out could occur.

With respect to potential policy implications - knowing whether saving for
multiple defined purposes help or harm - can guide individuals who want to
improve their current economic situation. It will also increase understanding of
how policy makers should present and structure savings for pensions and social
welfare. Similarly, institutions such as banks and fin-tech companies could use
knowledge from this experiment to guide their customers to increase total deposits,
and thus influence their profits.

The sample of people in this experiment are motivated to save more and,
given their interest and engagement in the app, attracted to the idea of using goals
to motivate savings.11 Despite this, my findings show that average savings in
the treatment group are not significantly different from savings in the control
group. Similarly, savings for initial goals are not significantly affected and the
different target default values do not have a significant impact on the amount
saved. However, exploratory analyses that were not pre-specified suggest that the
distribution of savings indeed differs between the treatments. More specifically,
the data indicates that there are 17% less people with zero savings in the treatment
group and suggests an increase of 30% in the median of the maximum balance that
the participants kept on their account at some point during the first year after the
experiment was launched.

10In Soman and Cheema (2011) the sample consist of 146 Indian workers and they collect data for 8
months. In Soman and Zhao (2011) the field experiment consists of 83 Indian households that are
monitored for 6 months.

11In a survey 90% of 151 respondents state that they started to use the app in order to save more.
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1.2 Experimental Design

In this section I explain how the app works and present the experimental design.

1.2.1 The App

This study is conducted together with a company called Dreams AB. The company
created an app for savings, launched in 2016, in order to help their customers save
more and reach their savings goals. They do this in collaboration with a private
bank.

The set-up of the app follows: A potential user decides to download the app
on a smart phone. Subsequently, the user is asked to state their credentials and
approve the creation of a savings account, owned by the specific private bank
collaborating with the app company. In the next step the user is forced to choose
a goal name, amount and end date to make their savings goal-based. As the goal
is set the user can start transferring money from their wage or checking account
into their new savings account. Transfers are quick and simple and can be set up
to reoccur monthly or weekly or to be done whenever the customer prefers. The
app company also make suggestions on how much to save per day given the size
of the goal and time left until the end date. In addition the app company suggests
both different alternative transfer-mechanisms to help people save more an ideas
on how to save, such as monthly automatic transfers or to bring lunch boxes to
work instead of eating out.

Another feature of the app is that it allows its users to have multiple savings
goals that are connected to the same account. Hence, the app serves as a device
to structure mental savings-accounts as goals.12 The goals are often set up on a
relatively short term horizon (median length of initially created goals was 308 days
in my sample at the time at which the experiment was launched) but are sometimes
also seen as savings for a rainy day. It is important to note that, even when a goal’s
end date is reached, the money saved for that goal can be kept on the account as
long as the user wishes.13 All goals, whether they are expired, long-term, aimed
for rainy days or related to direct consumption, are displayed as unique savings
categories in the app.

1.2.2 The Experiment

The purpose of the study is to examine if an external force, such as a bank,
the government or, as in this case, an app, can help people save more via the
12Each user has one account and can have one or multiple goals connected to this account. The
users can also share goals with other people, then the goals are shared but the money still belongs
to the account and person who did the transfer.

13An expired goal could then be thought of as a savings category.
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introduction of an additional savings goal. This section describes the experimental
design.

Design

The participants in the sample are randomly assigned to either the control or the
treatment group. To examine the influence of multiple savings goals I created an
additional goal for the treatment group. These users received their new goal and
the related information on March 31th 2017. At the same time the control group
received a message similar to the one received by the treatment group, stating that
payday has just passed and it is time to spend some money on the future. See
the twomessages below, the words in bold are those that differs between the groups.

Treatment group:

"Hi Name,
Is there something that you have dreamed about a little extra lately? Or have the thought that you should
be better at rewarding yourself crossed your mind? No matter what, there is always a good reason to save.

For the summer, a rainy day or to give yourself something at the times when you need it most.
Because it has just been pay day and many of us have received a cash deposit, we have created a new
goal for you to put some extra money into your future. You can of course use it to whatever you

want, and just like usual, you can edit the goal details, but we suggest that you take the
opportunity to save for something a little extra."

Control group:

"Hi Name,
Is there something that you have dreamed about a little extra lately? Or have the thought that you should
be better at rewarding yourself crossed your mind? No matter what, there is always a good reason to save.

For the summer, a rainy day or to give yourself something at the times when you need it most.
Because it has just been pay day and many of us have received a cash deposit,it’s great to spend some

extra money on your future."

When the app customers create goals on their own they are required to fill
in a name, an amount and an end date for their savings goal. Due to this feature
of the app the new goal had a default name, end date and target amount. The
name was set to My next dream14 in order to use something generic that would
be perceived as neutral in the eyes of the app users. The default value on the end
date was set to the median length of initial goal-savings-period for the control and
treatment group jointly. This was 308 days and, thus, the end date for the new
goal was set to February 2nd 2018. Finally, participants in the treatment group
were randomized to get either a high or a low default value for their new goal. The
low and the high target amount corresponded to 75% and 125% of the median of
14Translation from Swedish.
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initial target of the sampled group, respectively. These numbers were SEK 12,000
and 20,000, respectively (median is SEK 16,000). By using two different default
values I have the possibility to increase the understanding the role of target levels
as reference points in goal setting and to test whether it serves as a mechanism and
impacts savings.

In sum, the treatment and the control group only differs in the main treatment,
i.e. the additional goal and in the few words in bold that were communicated at
the start of the experiment. All other updates and communication by the app
target all users in both groups.

The data set

The final data set includes transactions from February 20th 2016 as the first par-
ticipant in the experimental sample joined the app to October 11th 2018 when I
received the data. It contains subjects in the control and the treatment group and
their transactions and it includes the goal-specific information about target amount
and end dates of all goals. For the pre-specified analysis I’m using the data from
March 31st 2017 to April 1st 2018. In addition to the main data set, a short survey
was sent out to all participants in the treatment and control group, concerning
their views about the app as well as income, work-status and educational level.

The experimental population and randomization

The population chosen to be a part of the experiment includes only the app users
that had money on their account at some point in February 2017 and that only
had one savings-goal that was not social (shared with other people). I restrict
the sample to users with money and no social goals in order to get a sample of
active users. For example, one could easily imagine that people download the app
but never start using it or that a user with a social goal is not particularly active
themselves but rather just following the suggestion of a partner or friend with
whom they are saving. I also excluded subjects that had an end date of their one
goal that had already expired or was a month or less from the starting point of the
experiment15.With these restrictions I had 5,130 subjects in the group of users I
could potentially use. From this sample 3,700 people were randomly selected to
be part of the study.

The 3,700 experimental participants are randomly assigned to either the
control or the treatment group, with 1,825 and 1,875 in each group respectively.16

15I.e. expiring before April 30th 2017. I also excluded three people due to unreasonable end dates
more than 80 years from today.

16Note that in the pre-analysis plan it said 1,838 people in the control group and 1,862 in the
treatment group. The app company first communicated those numbers and then updated them
after the pre-analysis plan was posted.
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If they ended up in the treatment group they were also, again randomly, either
given a high or a low default value on their new savings goal.

The sample consists of 68% women, which is in line with the rest of the users
of the app. The population is between 18 and 72 years old, and the median is 28
years old. At this stage it is not possible to match this data to administrative data
on wages or wealth. However, As I mentioned above I conducted a survey asking
the participants about their background including income, savings at other banks
as well as some more qualitative questions concerning their views about the app
in relation to their savings effort. 151 participants responded (corresponding to
a response rate of 4%). Judging from the survey the median income is between
30,000-35,000 SEK/month and that 40% of the sample have less than 10,000SEK
saved in total, including savings accounts at other banks, stocks and bonds.
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1.3 Empirical Strategy and Hypotheses

In this section I go through the hypotheses, outcome variables and specifications
that were pre-specified in a pre-analysis plan posted onOSF. Subsequently, I present
the empirical strategy for exploratory analyses that were not pre-specified.

1.3.1 Pre-specified tests

To understand if more savings goals increase total savings is the primary question
and it is dealt with in the first test. The two secondary tests are mainly relevant for
understanding the mechanisms underlying the results following the primary test.
Conclusions are based on family-wise corrected p-values with a level of significance
corresponding to 0.05.

For both the primary and the secondary hypotheses I present both corrected
and uncorrected p-values.17 The correction method is based on Sankoh et al.
(1997), adjusting the Bonferroni correction for correlation within each of the three
main hypotheses. If results within each hypothesis differ in terms of direction
or significance, reasons for this are discussed in light of the findings from the
exploratory analysis of mechanisms.18 Potential outliers are not adjusted for in
the pre-specified tests.

Primary hypotheses

The primary hypotheses concern the main question: do more savings goals lead
to higher total savings? There are different ways of measuring more savings in
this setting. Since the app is designed for the users to set up goals, withdrawals
are expected soon after the end dates are reached. One could also imagine that
withdrawals are made before the end date is reached, but still spent on exactly
what they were intended for. Consider the following scenario, where the goal is a
trip. Flight tickets that are bought three months before the goal date is reached
and the trip takes place, would certainly be a valid contribution towards the goal.
However, withdrawals before or after the end date is reached could also be spent
on other activities unrelated to the goal.

To capture some of these aspects and answer the question of whether more
savings goals lead to higher total savings I use three difference outcome variables.
The variables are (1) the total flow of deposits into the account connected to the

17I choose to present both since there is no consensus in economics when it comes to corrected
p-values.

18For users with shared goals with other app users, that were created after the experiment started, I
include the total deposit flow and stock values (i.e. balance on the account) of each person which
is in line with how the app treats the shared goals.
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app, (2) the maximum savings balance on the account (occurring at different dates
for different people) during the year of data collection and (3) the balance on the
account at one specific date during the year, which I set to be November 30th 2017,
eight months after the treatment was launched. This date is set in order to give
the treatment group enough time to start saving for a new goal, simultaneously as
at least some of them have not yet emptied their initial goal entirely.19

Since the experimental participants where randomized into the treatment and
control group I test each hypothesis with a two-sided Students t-test, assuming
equal variance. The hypothesis for all three tests is:

H0 : Savings in treatment group = Savings in control group
H1 : Savings in treatment group > Savings in control group

Secondary hypotheses

The secondary hypotheses concern whether savings for the initial goals are affected
and the effects of the default values on savings for the new goal.

More specifically, I examine whether the new savings goal crowds out savings
for the initial goal. For this test I use two out of the three outcome measures
above and compare savings for the pre-existing goal between the treatment and
the control group. The two outcome variables are (1) the deposit flow into the
initial goal and (2) the maximum balance on the account saved for the initial goal
at some point in time during the year which occur at different dates for different
people. Since the median goal length of the initial goals is 308 days and many of
these goals were created between November 2016 and January 2017 I believe that
a significant share of the initial goals have reached their end date by November
30th 2018 and are thus likely to be emptied. Hence, I am not testing the difference
in balance at this date. Similarly as before, I use a two-sided Students t-test with
equal variance and the hypotheses are presented below. Savings corresponds to
any of the two versions of the outcome variables. I expect to not reject the null
hypothesis, i.e. that there is no significant crowding out.

H0 : Savings for initial goal in treatment group =
Savings for initial goal in control group

H1 : Savings for initial goal in treatment group ,
Savings for initial goal in control group

19I base the timing expectations on the median goal lengths of the initial goals.
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In order to test the effect of the default values, i.e. the suggested amounts
corresponding to 75% or 125% of the median on savings for new goals within
the treatment group, I use the same three outcome measures as for the primary
hypothesis, ie. total flow of deposits into new goals, maximum balance and balance
at a specific point in time saved for new goals (the new goal I added and additionally
self-added new goals). The difference between the low- and high default group is
measured with a two-sided Students t-test with equal variance, the hypotheses are
presented below. Savings corresponds to any of the three versions of the outcome
variables.

H0 : Savings in low default group= Savings in high default group
H1 : Savings in low default group< Savings in high default group

1.3.2 Exploratory Analysis

Besides the pre-specified tests I use the data and the experiment in exploratory
analyses that were not pre-specified. The focus lies on the time-trend and distri-
butional differences occurring as a consequence of the treatment. For example, I
look at the distributions of savings for different percentiles. I also test whether
the treatment has a positive effect on the part of the population with no deposits
and with quantile regressions I test if the treatment shifts the median savings. I
control for multiple hypotheses using the correction method is based on Sankoh
et al. (1997).
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1.4 Data and Descriptives

In this section, I provide the descriptive statistics of the data and the population.
Since the focus of this projects is on the interaction between goals and savings this
section will concentrate on these two variables.

Table 1.1 displays the populations average, median and standard deviations of
the balance that they had on their accounts at different points in time, including
both the treatment and the control group. As the experiment is launched in March
2017 the population has on average 2,061 SEK on their accounts. The average
balance is then doubled until November 2017, corresponding to 4,080 SEK and
then pretty stable until April 2018. On October 11th 2018, the last day of the data
collection, the average has increased while the median is constant. This seem to
indicate that a few individuals deposited a lot of money during this period.

Table 1.1: Average savings balance at different points in time

Mean Median Sd Obs.
Balance March-17 2061 659 4748 3617
Balance Nov-17 4080 551 9303 3617
Balance April-18 4686 600 10616 3617
Balance Oct-18 5700 600 17585 3617
Notes: The exchange rate corresponds to 9 SEK/USD.

1.4.1 Multiple goals and savings

Most people create multiple goals during the year of data collection. This applies
to both the treatment and the control group. On average, the participants in the
treatment group have three goals and the participants in the control group have
two goals. This suggest that the individuals in the control group, or the treatment
group, did not create more or less endogenous goals during the year after the
experiment was launched.

Figures 1.1 and 1.A.1 show deposits and balance of the treatment and the
control group jointly, split by the number of goals that each individual have. In
Figure 1.1a there is a strong correlation between the number of endogenous goals
and the total amount of money deposited into the account. Similarly, the savings
balance in April 2018 displayed in 1.1c shows the same trend, i.e. that the number
of endogenously created goals is correlated with savings.20 It is important to note
that, since I cannot control for income or wealth, this effect could for instance be

20In Figure 1.A.1 I include the additional exogenous goals and the trends remain similar.
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driven by richer people creating more goals and having more money to put into
savings towards those goals. The figures also show that, firstly, the population using
the app are pursuing multiple goals - emphasizing the importance of the purpose
of this study. Secondly, Figure 1.1b and d demonstrate that savings per goal does
not seem to be decreasing significantly with the number of goals. Together, these
descriptive results support two of the main hypotheses; that more goals could
potentially lead to more savings and; that crowding out of initial goals should not
be an issue.

Figure 1.1: Deposits and Balance in April 2018- split by the number of endoge-
nously created goals
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(a) Total sum of deposits to all goals
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(b) Average sum of deposits per goal
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(c) Total balance on April 2018 on all goals
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(d) Average April 2018 balance per goal

Notes: The exchange rate corresponds to 9 SEK/USD. The number displayed in each bar represents

the number of people with that amount of goals in April 2018. The treatment and the control group

are presented jointly.
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1.5 Results

In this section I present the results based on the pre-specified tests from the pre-
analysis plan. Subsequently I present and discuss the exploratory analysis.

1.5.1 Prespecified hypotheses and test

The primary and the two secondary hypotheses are all together tested in eight
tests. The results for each hypothesis are presented in Table 1.2, 1.3 and 1.4.
The tables have a similar structure displaying the mean values of the two groups
that are compared in each of the t-test, the difference and the corresponding p-
value. Due to negative and inconsistent savings balances on 90 goals out of 10,982
goals (corresponding to 0,8% of the goals) I excluded 83 individuals (2% of the
experimental population). In the excluded cases I find large duplicate withdrawals
that seem to be due to technical issues and bugs in the data collection.21 The
exclusion decision was not part of the pre-analysis plan, hence, for full disclosure
I run the pre-specified tests on the complete sample and find similar results, see
Table 1.A.1, 1.A.2 and 1.A.3 in the Appendix.

Table 1.2 display the results on the effect of the treatment on total savings. I
use the three measures that were discussed in the empirical strategy, i.e. (1) the total
flow of deposits into the account(s) connected to the app, (2) themaximum stock of
savings on the account at some point during the experimental period from March
31st 2017 to April 1st 2018 (3) the balance on the account on November 30th 2017.
The results show that there is no effect of the exogenous and additionally given
goal on total savings. The corresponding adjusted p-values are pdeposit = 0.291,
pmax = 0.379, pnov = 0.315 for each of the three tests respectively, using the
method by Sankoh et al. (1997).

Table 1.2: Does additional goals increase savings?

Treatment Control Diff. Std. Error P-value Obs.
Deposits 10658 9986 -672 588 0.253 3617
Max Balance 8366 7883 -482 467 0.301 3617
Balance Nov-17 4244 3911 -333 309 0.282 3617

Notes: The exchange rate corresponds to 9 SEK/USD. The corresponding
adjusted p-values are pdeposit = 0.291, pmax = 0.379, pnov = 0.315

21I attribute the negative balances to a difference between reported transfers within the app to actual
transfers and to technological problems occurring in the app. Potential reasons for this is that
the transfer is ordered in the app, for example, during a bank-holiday or weekends resulting in
extended waiting times for transfers to occur and this creates a bug in the data collection.
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The results corresponding to the secondary hypothesis on crowding out
are displayed in Table 1.3 and show that an additional exogenous goal does not
significantly affect savings for initial goals. The adjusted p-values are pdeposi t =
0.991, pmax = 0.992.22 The results are in line with the hypothesis and suggest that
the treatment is not de-motivating in itself.

The analysis on crowding out differ slightly from the pre-specified tests. While
the pre-analysis plan was based on the assumption that all subjects only had one
initial goal, some subjects (about 10%) had more than one goal in the beginning
of the experimental period. To test if savings for initial goal(s) are affected by the
added goal I merge transactions for all initial goals per person. Then, I examine the
robustness of this result by treating each goal as a separate observation (although
several goals can belong to the same person), see Table 1.A.4. In addition, Table
1.A.5 displays a second robustness test, including only the subjects that had one
goal at the beginning of the experiment, i.e. it entails one observation (and goal)
per subject (in Table 1.A.6 and 1.A.7 I show the results for the full sample, includ-
ing participants with negative balances). In all robustness checks the treatment
difference remains insignificant.

Table 1.3: Does additional goals crowd out initial goals?

Treatment Control Diff. Std. Error P-value Obs.
Deposits 6827 6878 50 419 0.905 3617
Max Balance 6515 6558 44 392 0.912 3617
Notes: The exchange rate corresponds to 9 SEK/USD. The corresponding

adjusted p-values are pdeposit = 0.991, pmax = 0.992

The final pre-specified test concerns the different default values of the target
on the added goals. As would be expected given the primary results there are no
significant effects of the default values on savings, see Table 1.4. The corresponding
adjusted p-values are pdeposi t = 0.306, pmax = 0.089, pnov = 0.219.

1.5.2 Exploratory analysis

In this section I perform exploratory analyses to try to understand the results and
potential heterogeneous effects. The following tests were not pre-specified in the
pre-analysis plan and p-values should thus be viewed as exploratory. In the analysis
I take advantage of data and transfers that occurred after the end of the pre-specified

22Note that I use a correlation of 0 in Sankoh et al. (1997)-model (corresponding to the Bonferroni
correction method) when correcting only for two tests.
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Table 1.4: Does the default value on additional goals affect savings for new goals?

High default Low default Diff. Std. Error P-value Obs.
Deposits 4118 3526 -592 515 0.250 1834
Max Balance 3118 2407 -712 396 0.073 1834
Balance Nov-17 1219 987 -233 185 0.208 1834

Notes: The exchange rate corresponds to 9 SEK/USD. The corresponding
adjusted p-values are pdeposi t = 0.306, pmax = 0.089, pnov = 0.219

experimental period, i.e. after April 1st 2018. To increase resemblance of the
exploratory analysis with the pre-specified analysis I adjust for multiple hypotheses
using the method by Sankoh et al. (1997). However, in contrast to the pre-specified
analysis I include all tests (instead of only controlling for the tests within each
specific hypotheses).23 In total, I control for multiple hypotheses corresponding
to 23 tests, including eight pre-specified tests belonging to the main hypotheses.
Adjusted p-values are noted in each corresponding table.

Difference-in-difference estimation of treatment effects

In the pre-specified analysis I am comparing means, looking at treatment effects
on the sum of deposits and maximum balance attained during the year of data
collection as well as the balance onNovember 30th 2017. Hence, a natural question
to ask is what the trend in balance looks like over time, after the experimental
period. To do this, I use data on transactions until October 11th 2018.

In Figure 1.2 the average balances for the control and the treatment group
are displayed over time. For the first few months the average balances in the two
groups are almost the same. On March 31st 2017 all participants in the treatment
group are given the additional goal. Shortly afterwards the trends for the two
groups start diverging. On each day past the intervention the treatment group’s
mean balance is higher than in the control group’s mean balance. I use regressions
to quantify these differences in mean balance more precisely. In Table 1.A.8, I
estimate the impact of the treatment in a difference-in-difference regression taking
advantage of the panel-structure of the dataset using the specification below:

23I do not include the graphical examinations of time-trends and differential effects of the treatment
on different parts of the distributions, similarly, I exclude the robustness checks on the pre-specified
tests, performed to disclose the data in full.
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Figure 1.2: Treatment difference in savings balance over time
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Notes: The exchange rate corresponds to 9 SEK/USD.

(1) Saving si t = α + β1 ∗T r eatmenti + β2 ∗ Pos tt+
+β3 ∗T r eatmenti ∗ Pos ti t + δ ∗ Mont ℎt + ε i t

Saving si t refers to each participant’s balance at a specific point in time. T r eatmenti
is the treatment and Pos tt the dummy indicating that the intervention has oc-
curred. The variable of interest is T r eatment ∗ Pos ti t , indicating the effect of the
treatment post the intervention. I add individual fixed effects and monthly dummy
variables (Mont ℎt ), meant to catch the time-trend. I also cluster the standard
errors for each individual. The treatment effect is estimated to be insignificant
(p = 0.064, padj = 0.236).

Similarly, I test the effect of the treatment on crowding out of savings for
initial goals using the same specification. The results are displayed in Table 1.A.9.
Further, I estimate the effect of being given a goal with a high default value over
time using specification (2), see Table 1.A.10. Both tables show insignificant effects.
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(2) Saving si t = α + H i g ℎ_de f aul ti + δ ∗ Mont ℎt + ε i t

To complement the results from the specified regressions I also produce one graph
for each hypothesis showing how the difference in savings evolves over time. Figure
1.A.2 display the results related to the primary hypothesis.24 First, note that the
trends are almost overlapping in the pre-intervention period. Since the treatment
is randomized the zero estimates for the pre-treatment period are expected.25 After
the treatment intervention it takes about one months before an effect occurs. This
lag is expected for two main reasons. Firstly, the app users might not log in to
the app every day. However, I expect that most users check their accounts at
least once per month, hence, within the first month most people would have
noticed the intervention.26 Secondly, since wages are usually distributed once
per month around the 25th it is natural to expect a lag in savings.27 After three
months the estimate jumps and stays positive with an effect size corresponding to
about 350SEK (an increase of 8%). Figure 1.A.2 also show that the effect increase
between 14 and 16 months after the experiment was launched. This particular
result seem to be an effect of a few individuals in the treatment group depositing
large amounts during this period.

Finally, Figure 1.A.3 presents the effect of the treatment on crowding out of
savings for initial goals over time and the time-varying effect of the default values
on new goals. There are no clear trends in either of the graphs, i.e. there is no
effect of the default value on savings for new goals and, as expected, no crowding
out of initial goals. I show confidence intervals corresponding to the average effect
of the treatment or default value per month. They are included to give a sense of
the degree of uncertainty of the estimates rather than as separate hypothesis tests.

24Confidence intervals are included to give a sense of the degree of uncertainty of the estimates
rather than as separate hypothesis tests.

25Nevertheless, they do show that the parallel trend assumption is fulfilled, which is crucial for
difference-in-difference estimations (Angrist and Pischke, 2009).

26While I cannot know for certain if and how many times different users opened the app within a
certain time-period, I have data on certain actions that the users have taken within the app. For
instance, data on withdrawals, one-time transfers and updates that are made to the change the
settings of a goal show that at least 1500 users in the experimental sample logged in and were
actively engaged with the app in April and 500 additional users made changes in May. This implies
that more than half the sample saw the message and new goal within two months.

27Data on daily variation on transfers show that money is usually deposited into the account after
the salary is received, starting from the 27th to the 10th with and then the balance goes down
again, with the lowest mean balance on the 20th and the largest on the 10th.
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Treatment effects on different parts of the distribution

The treatment may also impact different parts of the population differently. In
particular, one might expect that the more active and informed users will not be
affected since they have already planned their savings-scheme and are, thus, not
influenced by this nudge.28 To explore if different parts of the distribution react
differently to the treatment I start by looking savings per percentile. In Figure
1.A.4 the sum of deposits during the experimental period are displayed on the
y-axis and the percentiles on the x-axis. The graph shows that the while most
people have deposits corresponding to about 10,000, the spread is large, ranging
from zero to above 100,000SEK.29

Since a about 90% the sample save less than 25,000SEK, I zoom in on the
population below the 90th percentile. Figure 1.3 shows that average total deposits
per percentile is indeed higher for the treatment group for all percentiles between
the 25th (when the level exceeds zero) and the 90th (Figure 1.A.4 show the total
distribution). In complement to these graphs Figure 1.A.5 display average savings
per percentile for the maximum balance attained between April-17 and March-18,
balance in November-17 and October-18, respectively. Each set of figures provide
a similar pattern, implying consistency across these outcome measures and over
time.

Following these distributional and graphical findings I perform significance
tests. Importantly, since the tests were not pre-specified the results should be treated
with caution. I start by looking at number of people that did not engage in any
type of savings during the experimental period, i.e. the people with zero deposits.
Table 1.5 display the results from a students t-test comparing the treatment group
to the control group. The suggest that the treatment decreased the number of
people that did not make any deposits with 17% (p = 0.006, padj = 0.022).

Table 1.5: Does the default value on additional goals affect savings for new goals?

Treatment Control Diff. Std. Error P-value Obs.
% w no deposits 0.24 0.28 0.04 0.01 0.006 3617

Notes: The exchange rate corresponds to 9 SEK/USD. Adjusted p-value is padj = 0.022.

28This behavior would be in line with the finding of Chetty et al. (2014) determining that 15% of
the danish population are active and the rest are passive.

2918 people deposits more than 100,000SEK into their accounts, their actual level of savings is
taken into account in all statistical test. However, for privacy reasons determined by Dreams ABI
cannot display their actual amounts graphically. Hence, I replace all amounts above 100,000SEK
to 100,000SEK.
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Figure 1.3: Treatment difference per percentile
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I continue by looking examining treatment effects on median savings by using
quantile regressions and the corresponding graphs. Running a quantile regression
has the advantage that the estimates are robust against outliers in the dependent
variable. Table 1.6 display the results from quantile regressions testing the treatment
effect on the median. I use four different measures of savings, including the three
measures used in the pre-specified hypotheses and the savings balance on October
11th 2018, the last day of data collection. The effect sizes, unadjusted and adjusted p-
values correspond to coe f . = 945, p = 0.018, padj = 0.076 for the sum of deposits
and coe f . = 899.95, p = 0.002, padj = 0.009 for the maximum balance and
coe f . = 207, p = 0.030, padj = 0.122 and coe f . = 182, p = 0.138, padj = 0.456 for
the balance in November-17 and October-18, respectively. 30 The corresponding
graphs are displayed in Figure 1.A.6, including deposits and maximum balance,
balances in November-17 and October-18. The pattern in the four graphs is

30Since some of the results seem to be significant, I also want to look at the effect of the default and
if there is crowd out of initial goals. The results are presented in Table 1.A.11 and 1.A.12, where
there are no significant differences.
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similar to what previously have been shown. Starting from the lower part of
the distribution, the treatment and the control group do not differs (savings are
zero in both groups) then the difference between quantiles increase and so do
the confidence intervals. Graphically, I find the starkest difference between the
treatment and control group in Figure 1.A.6a, showing differences in deposits.
For the remaining graphs there is a similar pattern starting from zero savings in
both groups in the lowest quantiles, followed by an increasing difference between
quantile value for the treatment and the control and increasing width of the
confidence intervals. To understand the differences over these different moments
in time the median values are plotted in Figure 1.4 where I show that the median
estimate for the treatment group consistently lies about 200SEK above the median
in the control group.

Table 1.6: Quantile regression of the treatment effect on the median

Deposits Max Balance Balance Nov-17 Balance Oct-18
Treatment 945∗ 899.9∗∗ 207.0∗ 182

(398.1) (294.4) (95.48) (122.7)

Constant 3250∗∗∗ 3100.1∗∗∗ 443∗∗∗ 515∗∗∗

(283.5) (209.6) (67.99) (87.39)
Observations 3617 3617 3617 3617

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

Notes: The exchange rate corresponds to 9 SEK/USD. Adjusted p-
values: padj = 0.076, padj = 0.009, padj = 0.122, padj = 0.456.

1.5.3 Discussion of results

In the primary and predefined tests presented in this section I find that increasing
the number of goals for the treatment group do not significantly impact total
average savings. In the exploratory analysis (that was not based on pre-specified
hypotheses) I explore the trend over time and look at differences in the distribution.
Graphical evidence suggest that while the average and median effect size is con-
sistently positive over time, the effects are not significant. The average treatment
effect on the balance is steadily about 350SEK, corresponding to an increase in
savings of about 8%. Also the median balance is consistently increased with about
200SEK, corresponding to an increase of the median of 40%. The exploratory
findings suggest that the treatment group has fewer participants with zero deposits
made into the account during the first year after the experiment was launched.
Furthermore, there seems to be an effect on the median of the maximum balance
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Figure 1.4: Treatment difference in median balance over time
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Notes: The exchange rate corresponds to 9 SEK/USD.

that the participant reached during the same year corresponding to an increase of
about 30%.

I also investigate if different default values on the new goals have an impact on
savings for new goals31 and whether savings for initial goals are crowded out in the
group receiving the additional goal. The results from these tests show that there
are no significant effects on savings for new goals of difference in the default target
values and no significant crowding out of savings towards initial goals. In 1.A.3a
and I find that the effect size for differences due to the default varies directionally
and that in 1.A.3b savings for initial goals seems to be positively affected rather
than negative (as it would have been if crowding out occurred).

I suggest two potential post-hoc explanations for why I find no significant
average treatment effect but a significant effect on the number of people with
zero deposits and an increase of the maximum median balance. For instance, it
seems natural to believe that the motivated top percentiles will not be affected
by the treatment since they be more active and thus, in many cases having made
31Goals that I created and other goals that were created after the experiment was launched.
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an informed decision on how much to save. Hence, they are satisfied with their
current plan and a nudge will not influence their behavior. Since they save the most,
they are also driving the average results. In contrast, the less motivated participants
are affected by the treatment, they might have capacity to save more and are thus
positively influenced by the nudge. A second potential reason for not finding a
significant average treatment effects is related to the statistical properties of the
data. More specifically, the large spread of savings and the standard deviations
suggests that, despite a decent size of the sample of 3,700 people, the power was
too low to detect a significant average treatment effect of the effect sizes found.32

Since a part of population that show tendencies to be affected by the treatment
while there are no consistent time trend or significant effects related to the default
value, I conclude that the mechanism behind a potential effect is not related to the
creation of an additional reference point.

32Post-hoc power calculations based on the observed standard deviations suggest that the sample
was large enough to detect an effect size of 17% of the mean in the control group for the first two
tests for the primary hypothesis and 22% for the third test with a power of 0.8 and a significance
threshold of 0.05. To reliably detect smaller effect sizes than this even larger sample sizes are
needed.
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1.6 Conclusion

Savings are generally lower thatmany people wish and plan for. This is an issue both
for the individual and for policy makers, planning for services such as retirement
benefits. In this study I run a field experiment with 3,700 participants to test an
intervention that could potentially increase savings. The experimental population
consists of individuals who have shown interest and motivation to save for at least
one goal and I test whether an additional goal impacts total savings. Despite that
most people have multiple savings goals - both in my study and outside - including
everything from retirement savings to down payment for a house or to travel
during their vacation, research on the topic is scarce. The main findings based
on hypotheses and statistical tests defined in a pre-analysis plan suggest that the
additional goal does not increase average savings. In addition, I find that the default
target values on the exogenously given goals do not impact savings for new goals
and there is no crowding out of initial goals occurring due to the treatment.

Exploratory analyses show tendencies suggesting that the treatment decreases
the number of individuals with zero savings, i.e. there are fewer people with zero
deposits in the treatment group than in the control group. It also seems like the
median of the maximum savings balance shifts upwards due to the treatment,
indicating that an additional savings goal might have an effect for some groups in
particular those with low initial savings. Importantly, while I control for multiple
hypotheses, the exploratory tests were not pre-specified and the significant findings
should be treated with caution.

Further research should try to replicate the exploratory findings on the de-
crease of individuals with zero savings and, for instance, compare the effect of
exogenously given goals to some other forceful reminder to save more to better
determine the mechanism. It would also be interesting to examine is whether
dividing savings goals into different subcategories would increase total savings as
well as savings for a particular goal. Moreover, to understand more about how
people save and consume it could be interesting to explore variations in deposits
and withdrawals over the course of the month and relate it to administrative or
survey data on income and wealth.

This experiment is one of the first attempts to exogenously increase and test the
effect of having multiple savings goals for a large and motivated population. The
results suggest that the automatic creation of an additional goal do not impact the
average level of savings. This implies that this type of intervention is not likely to
significantly influence, for example, revenues based on savings for a bank. However,
if the purpose is to motivate a part of the population that would otherwise not
have saved anything - introducing another savings goal could potentially have an
effect.





1.A Appendix

Figure 1.A.1: Deposits and Balance in April 2018 - split by the number of goals
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(a) Total sum of deposits to all goals
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(b) Average sum of deposits per goal
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(c) Total balance on April 2018 on all goals
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(d) Average April 2018 balance per goal

Notes: The exchange rate corresponds to 9 SEK/USD. The number displayed in each bar represents

the number of people with that amount of goals in April 2018. The treatment and the control group

are presented jointly.
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Table 1.A.1: Does additional goals increase savings? (incl. individuals with negative
values)

Treatment Control Diff. Std. Error P-value Obs.
Deposits 10822 10368 -454 597 0.447 3700
Max Balance 8391 8042 -348 463 0.452 3700
Balance Nov-17 4186 3918 -268 308 0.383 3700
Notes: The exchange rate corresponds to 9 SEK/USD. The corresponding adjusted

p-values are: pdeposit = 0.507, pmax = 0.559, pnov = 0.426

Table 1.A.2: Does additional goals crowd out initial goals? (incl. individuals with
negative values)

Treatment Control Diff. Std. Error P-value Obs.
Deposits 6891 6958 67 415 0.872 3700
Max Balance 6529 6604 76 386 0.844 3700
Notes: The exchange rate corresponds to 9 SEK/USD. The corresponding

adjusted p-values are: pdeposit = 0.983, pmax = 0.923

Table 1.A.3: Does the default value on additional goals affect savings for new goals?
(incl. individuals with negative values)

High default Low default Diff. Std. Error P-value Obs.
Deposits 4124 3726 -398 512 0.437 1875
Max Balance 3109 2514 -595 392 0.129 1875
Balance Nov-17 1213 981 -233 184 0.207 1875

Notes: The exchange rate corresponds to 9 SEK/USD. The corresponding adjusted
p-values are: pdeposit = 0.530, pmax = 0.162, pnov = 0.296
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Table 1.A.4: Robustness check with each initial goal as a one observation: Does
additional goals crowd out initial goals?

Treatment Control Diff. Std. Error P-value Obs.
Deposits 5733 5757 24 349 0.946 4314
Max Balance 5540 5583 43 327 0.897 4314
Notes: The exchange rate corresponds to 9 SEK/USD. The corresponding

adjusted p-values are: pdeposit = 0.997, pmax = 0.989

Table 1.A.5: Robustness check, excluding individuals with more than one initial
goal: Does additional goals crowd out initial goals?

Treatment Control Diff. Std. Error P-value Obs.
Deposits 6588 6403 -185 440 0.673 3066
Max Balance 6177 6005 -172 396 0.665 3066
Notes: The exchange rate corresponds to 9 SEK/USD. The corresponding

adjusted p-values are: pdeposi t = 0.893, pmax = 0.888

Table 1.A.6: Robustness check with each initial goal as a one observation: Does
additional goals crowd out initial goals? (incl. individuals with negative values)

Treatment Control Diff. Std. Error P-value Obs.
Deposits 5761 5822 62 344 0.858 4424
Max Balance 5528 5622 94 321 0.770 4424
Notes: The exchange rate corresponds to 9 SEK/USD. The corresponding

adjusted p-values are: pdeposi t = 0.980, pmax = 0.947

Table 1.A.7: Robustness check, excluding individuals with more than one initial
goal: Does additional goals crowd out initial goals? (incl. individuals with negative
values)

Treatment Control Diff. Std. Error P-value Obs.
Deposits 6616 6458 -158 434 0.716 3129
Max Balance 6163 6024 -139 390 0.722 3129
Notes: The exchange rate corresponds to 9 SEK/USD. The corresponding

adjusted p-values are: pdeposi t = 0.919, pmax = 0.923
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Figure 1.A.2: Effect of treatment on savings balance over time
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Notes: The exchange rate corresponds to 9 SEK/USD.

Figure 1.A.3: Effect of treatment and default target over time
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Table 1.A.8: Treatment effect on total savings in difference-in-difference regression

Treatment effect on total savings
Treatment 0

(.)

Post 5217.7∗∗∗

(284.7)

Treatment*Post 494.5
(266.9)

Constant 238.0∗

(113.1)

Month-dummies Yes
Clusters 3617
Fixed effects Yes
Observations 2568070

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

Notes: Exchange rate corresponds to 9 SEK/USD. The adjusted
p-value is padj = 0.236 (unadjusted p-value is p = 0.064)

Figure 1.A.4: Average level of deposits per percentile
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Notes: The exchange rate corresponds to 9 SEK/USD.
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Figure 1.A.5: Savings per percentile
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(a) Maximum Balance for the total distribu-
tion
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(c) Balance November-17 for the total distri-
bution
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(d) Balance November-17 for the population
below the 90th percentile
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(e) Balance October-18 for the total distribu-
tion
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Notes: The exchange rate corresponds to 9 SEK/USD.
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Table 1.A.9: Treatment effect on crowding out in difference-in-difference regression

Treatment effect on initial goals
Treatment 0

(.)

Post 2450.8∗∗∗

(167.7)

Treatment*Post 60.20
(201.1)

Constant 238.0∗∗

(87.89)

Month-dummies Yes
Clusters 3617
Fixed effects Yes
Observations 2568070

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

Note: The exchange rate corresponds to 9 SEK/USD. The adjusted
p-value is padj = 0.997 (unadjusted p-value is p = 0.765)
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Table 1.A.10: Effect of the default value in difference-in-difference regression

Effect of high default on new goals
High default 0

(.)

Post 3444.3∗∗∗

(517.6)

High default*Post 122.1
(278.6)

Constant 0.000000346
(109.3)

Month-dummies Yes
Clusters 1833
Fixed effects Yes
Observations 1301430

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

Notes: The exchange rate corresponds to 9 SEK/USD. The adjusted
p-value is padj = 0.988 (unadjusted p-value is p = 0.661)

Table 1.A.11: Quantile regressions on the effect of the default value

Deposits Max Balance Balance Nov-17 Balance Oct-18
High default 564 515 50 -1

(709.5) (525.7) (98.17) (475.7)

Constant 2400∗∗∗ 1770∗∗∗ 61 1251∗∗∗

(509.1) (377.1) (70.43) (341.3)
Observations 1834 1834 1834 1834

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

Note: The exchange rate corresponds to 9 SEK/USD. The corresponding adjusted
p-values are: pdeposit = 0.901, pmax = 0.807, pnov = 0.979, poc t = 1
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Table 1.A.12: Quantile regressions on crowd out

Deposits Max Balance Balance Oct-18
Treatment 518 385 19.35

(270.1) (235.0) (20.66)

Constant 2040∗∗∗ 2632∗∗∗ 85.65∗∗∗

(192.3) (167.3) (14.71)
Observations 3617 3617 3617

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

Notes: The exchange rate corresponds to 9 SEK/USD. The corresponding
adjusted p-values are: pdeposit = 0.223, pmax = 0.373, poc t = 0.822

Figure 1.A.6: Quantile regression graphs
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Chapter 2

Shine a light (on the bright): The effect of
awards on confidence to speak up in

gender-typed knowledge work

Jana Gallus and Emma Heikensten

Abstract

Collaborative knowledge work may suffer if high-ability individuals do not feel confident to speak
up and advance their ideas (e.g., due to self-stereotyping). We test whether recognition through
awards increases high-ability group members’ confidence to speak up when working on male-typed
knowledge tasks. In a lab context where private feedback was ineffective, we study performance-based
recognition with different degrees of publicness: private recognition, semi-public award, ceremony.
We thus focus on managerial policies that are widely used in practice but have received limited
scholarly attention. First, we show that self-stereotyping affects women’s contribution of ideas
in mathematics. Second, awards significantly increase recipients’ and hence high-ability subjects’
confidence to speak up. Third, the awards’ visibility does not matter much, except when interacted
with gender. In our experiment the gender gap in confidence to speak up disappears among high-
ability participants when awards are celebrated in a ceremony with face-to-face recognition. Losers
remain unaffected.
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2.1 Introduction

Managers and educators regularly encounter situations where high-ability em-
ployees or students do not feel confident to raise their hand and advance an idea
or influence group members (Babcock and Laschever, 2009; Instone et al., 1983;
Thomas-Hunt and Phillips, 2004) – often simply because they do not fit the stereo-
type attached to the respective field (e.g., Eagly, 1987, Heilman, 2010). This is
of particular concern in the fields of science, technology, engineering and math
(STEM), which are economically and societally important, are increasingly being
driven by group work (Wuchty et al., 2007), and have been strongly associated
with a male gender stereotype (e.g., Cech et al., 2013, Cardador, 2017). Recent lab
experimental research isolates the possible explanations for such undercontribu-
tion patterns observed among women working in male-typed fields and shows that
the behavior is largely driven by women’s self-assessments; i.e., self-stereotyping
and the associated lack of confidence (Coffman Baldiga, 2014). Importantly, it
finds that the gender difference remains even after feedback about performance is
introduced. In this paper, we investigate if recognition through awards increases
the confidence of high-ability individuals to contribute ideas to their group. We
test whether the way in which recognition is provided (privately or in front of an
audience) matters if our goal is to close the gender gap in speaking up in teams.

Awards are one of the most common nonmonetary rewards employed in
firms (Gubler et al., 2016; WorldatWork, 2017), yet scholars in management and
economics have only recently begun to study their effects and the mechanisms
through which they operate (Frey, 2007; Frey and Gallus, 2017a,b). While most
studies have focused on the ex ante incentive effects of awards from a competitive
perspective, we aim to redirect the focus and contribute to the emerging stream of
research looking at collaborative contexts and awards that come to recognize indi-
viduals by surprise.1 Such awards provide an important complement to standard
organizational incentive schemes.2 We distinguish between private recognition
awards (akin to a manager lauding an employee in private for their previous ac-
complishments) and public awards, which provide this recognition in front of an
audience. The audience can be more or less salient depending on whether or not
face-to-face exposure is involved.

1See Gallus and Frey (2016) for a discussion and overview of the literature on ex ante versus ex post
awards.

2There are well-developed strands of research investigating, e.g., piece rate schemes (e.g., Gneezy
and Rustichini, 2000, Lazear, 2000), rank-order tournaments (Lazear and Rosen, 1981), as well as
the problems they may give rise to, such as multitasking (Holmstrom and Milgrom, 1991) and
ratchet effects (Gibbons, 1987). See Prendergast (1999) for an overview of the economics literature
on incentives in firms.
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We use a laboratory experiment to test the effectiveness of different types
of performance-based awards to increase high-ability individuals’ confidence to
speak up and have their own answer count as the group answer. This outcome
measure aims to mirror real-life decisions, such as when and how assertively to
speak up or raise one’s hand, in contrast to letting others go first. It reflects
individuals’ confidence in their own ability to advance their group. Three exper-
imental treatments vary the degree of publicness of the awards. In the Private
treatment the award is only displayed to the recipients, who are informed that
their group partners are not aware of it. This is akin to privately getting positive
feedback from management. In the Semi-public treatment the award is shown
to the recipients while informing them that their group members are also made
aware of the award, such as when being recognized in a company newsletter or
in an online work context without face-to-face exposure to the audience (as in
Gallus, 2017). In the Ceremony treatment the award is shown on the screen and
everybody is asked to stand up and celebrate the award winners while they come
to the front of the room and are publicly lauded. For ease of exposition we refer
to all three interventions as “awards”, although the private treatment could more
appropriately be termed a “private recognition” or “feedback” treatment as this
is the only performance feedback subjects receive and because “awards” usually
involve some form of audience (e.g., Gallus and Frey, 2016).

The performance information and language of the treatments are held constant
across conditions and only the publicness is varied. This is important as it allows us
to disentangle the effect of publicness, comparing private recognition to two forms
of public awards which do or do not involve face-to-face contact between recipients
and the audience. Our interest lies in studying the effects of these interventions
on the gender gap in order to evaluate how to effectively use different forms of
recognition in organizations.

Our analysis shows that the awards intervention has a significant effect on
subsequent speak-up patterns. It increases recipients’ and, hence, the top perform-
ers’ confidence to advance their ideas, while leaving the non-recipients’ confidence
to speak up unaffected.3 The gender gap in speak-up patterns remains significant.
The average effectiveness of the awards does not vary depending on the publicness.

3This result is in line with the literature on motivated beliefs (surveyed in Benabou and Tirole, 2016),
which finds evidence for asymmetric updating, whereby subjects systematically under-update to
negative signals and are closer to Bayesian updating when receiving positive signals (Eil and Rao,
2011; Möbius et al., 2011). The result complements recent studies that found that the positive effects
of recognition on performance were driven by the non-winners (Bradler et al., 2016; Hoogveld
and Zubanov, 2017; Neckermann and Yang, 2017). The difference in results may be explained
by our focus on confidence to speak up rather than performance, by the different nature of the
underlying task (mathematics being more predictive of ability and less responsive to short-term
effort provision than data-entry jobs), or by the differences in the audience and lower magnitude of
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However, an examination of treatment effect heterogeneity by gender indicates a
significant differential effect in the Ceremony treatment, where the gender gap is
closed. This seems to be driven both by men’s lower and women’s higher respon-
siveness to the public ceremony involving face-to-face exposure. This finding is in
line with Gerhards and Siemer (2016) who studied the ex ante incentive effects
of public and private feedback and found that women provided more effort in
the public treatment than did men. It is also consistent with Jalava et al. (2015),
who found that girls were more motivated by the prospect of receiving a symbolic
reward (certificate) than were boys in a school context.4 Our exploratory analysis
of the mechanisms behind this effect of face-to-face recognition suggests that both
perceived legitimacy to lead the team and trust in the award’s signal may explain
the closing of the gender gap in the Ceremony treatment.

Our study makes three main contributions to existing research. First, we
examine the effects of recognition through surprise awards, which have so far
received only scant scholarly attention but are an important component of or-
ganizational reward practices (e.g., Cranston and Keller, 2013).5 In light of the
robust literature finding a gender gap in contests due to differences in competitive-
ness (Gneezy and Rustichini, 2000, Niederle and Vesterlund, 2007, Croson and
Gneezy, 2009), surprise recognition is a promising managerial intervention since
it tones down the competitive element. As is the case for an increasing number of
organizational settings, our context is one of collaborative group work (Lazear
and Shaw, 2007; Wuchty et al., 2007). Second, our main outcome of interest is
group members’ confidence to speak up and advance their ideas (controlling for
performance). We are not aware of previous studies that would have explored the
effects of awards on confidence, yet it seems to be a prime mechanism through
which awards work.6 We use it as a basis from which to subsequently explore the

peer effects (compared to Hoogveld and Zubanov (2017) field experimental context of university
tutorials).

4Note that these two studies both focused on ex ante incentives and their effects on effort provision,
rather than surprise awards and their effects on the confidence to speak up in a non-competitive
context.

5The field experiments by Bradler et al., 2016, Gallus, 2017, Robinson et al., 2018 and the lab
experiments by Lepper et al. (1973) and Neckermann and Yang (2017) are the only experimental
studies on surprise awards that we are aware of. They differ fundamentally from our study, as
becomes clear from the three remaining points on how this study contributes to prior research.
The potential downsides of surprise awards (e.g., managers exploiting the discretion they provide)
and the measures award givers take to retain the element of surprise in different organizational
conditions remain to be explored by future research.

6Research on non-financial rewards in general has so far mostly focused on well-observable outcome
measures, such as notably task performance (e.g.,Ashraf et al., 2014; Chan et al., 2014; Gerhards
and Siemer, 2016; Gubler et al., 2016; Huberman et al., 2004; Kosfeld and Neckermann, 2011;
Lacetera and Macis, 2010; Larkin, 2011; Markham and Dow, 2002).



SHINE A LIGHT 47

implications for individual and group performance. Third, we explore whether
the degree of public visibility of awards matters, again with an eye to detecting
gender-specific differences among recipients and non-recipients. The degree of
visibility is one important dimension along which corporate awards differ (Gal-
lus and Frey, 2016), and past research suggests that this difference may matter
from a gender perspective. Specifically, the distinction between face-to-face versus
computer-mediated and written communication has been shown to matter for the
gender gaps in negotiation (e.g., Bhappu et al., 1997, Stuhlmacher et al., 2007) and
trust (e.g., Eckel and Wilson, 2002), suggesting that men and women may react
differently to being observed and, vice versa, to observing others. More broadly,
by integrating research on awards with the literature on workplace related gender
differences, our study complements other solution-oriented streams of the gender
literature (Bear and Babcock, 2017; Bohnet, 2016; Bohnet et al., 2016; Bowles and
Babcock, 2013).
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2.2 Experimental Design and Treatment
Interventions

The primary purpose of the experiment was to test whether symbolic recognition
can mitigate self-stereotyping and increase high-ability subjects’ confidence to
contribute their ideas in a context where neutral private feedback had been found to
be ineffective. Specifically, we tested whether recognition that comprises feedback
but that also lauds the recipient’s ability can encourage high-ability group members
to speak up. We designed the baseline recognition such that it would instill a sense
of identity (“Math Master”) and be more emotional than the neutral feedback
in Coffman Baldiga (2014).7 This would allow us to see whether a more visceral
form of providing feedback would have an effect where neutral feedback didn’t.
Moreover, by comparing the two forms of public awards with the baseline of
private recognition –while holding constant the information content and language
– we would be able to disentangle the effect of publicness, either in the form of
the team mate’s knowledge or via showing one’s face and being celebrated. We
powered the study so as to detect possible treatment effect heterogeneity by gender.

The experiment had four incentivized parts, which were programmed and
conducted using z-Tree (Fischbacher, 2007). The first part was designed to get
an appropriate measure of ability on the tasks used in the experiment. It started
with instructions and two example questions, one math and one verbal question.
To measure beliefs about absolute and relative ability, participants were asked to
state the number of similar questions they expected to answer correctly, as well
as what quartile they expected to end up in. This was followed by 10 minutes
to answer up to 25 multiple choice questions, 6 verbal and 19 math questions.
For each math question, there were four answer alternatives to choose from;
the verbal tasks had six answer alternatives. Participants were informed that
they were free to allocate their time between questions as they saw fit. The
questions were presented in a random order that differed from person to person.
Each question was incentivized with a payment of 10 cents per correct answer.
While our interest lies in subjects’ behavior when confronted with the male-typed
math task, the inclusion of the more female-typed verbal tasks allowed us to
see whether undercontribution patterns were driven by self-stereotyping (i.e.,
they only occurred on math questions), or whether they could have been driven
by alternative factors, such as a generally lower confidence level among women.
Moreover, this gave us the opportunity to explore whether receiving (or not
receiving) awards for performance in one field would have spillover effects on

7Coffman Baldiga (2014)’s feedback intervention said, specifically: "We will hand out a sheet of
paper. On the sheet, we have listed the categories for which you had the highest Part B score in your
group. If there was a tie for highest, we listed the category for both of you." (see her Appendix)
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confidence in a non-targeted field. Given the limited contribution of the verbal
tasks to the main research question (how awards impact confidence to speak up in
the focal domain), we only included 6 verbal questions in each part and focused
participants’ time on the 19 math tasks per part.

After the first 10 minutes of questions had passed the participants were ran-
domly paired into groups of two before the second part started. No communication
between subjects was permitted, and nobody could identify the face of their part-
ner. Participants were informed that from then on, they would cooperate with this
other person in the lab and earn money as a group by submitting the correct answer
for the group. As in Coffman Baldiga (2014), for each question, the participant
would select an answer and then choose their willingness to contribute this answer
as the group’s answer by selecting an integer between 1 and 4 to indicate where
in line the answer should stand. For each question, the person in the group who
chose the lowest number would have their answer submitted as the group’s answer.
If the group members chose the same number for where in line they wanted to
be for a particular question, one answer was randomly chosen to be the group
answer. In the analysis, we reverse the order of the selected options to make the
interpretation more intuitive (e.g., if a participant chose to be first in line this will
correspond to the highest “speak up” value, 4). Since the individual payoffs were
based on group performance, each group member had an incentive to rank their
answer according to their belief in their answer’s correctness, providing us with
an opportunity to measure subjects’ confidence in their own ability compared to
the ability of a randomly selected person in the room. That is, we get a measure
of willingness to contribute that can be thought of as a way of estimating relative
confidence per question. Using four options for where in line subjects wanted
to put their answer rather than, say, two, provided subjects more flexibility in
their choice and allowed us to glean more information about their confidence (e.g.,
choosing a 2 gives room to a team member who is very certain to put his or her
idea first, while a 4 minimizes the likelihood that one’s answer gets submitted; see
Coffman Baldiga, 2014).8

At the end of the second part the group member who had answered the
most math questions correctly was recognized. Thus, the award was independent
of whether the answers were used as the group’s answer. Basing the award on

8To ensure that subjects understood the four-point scale of willingness to contribute ideas, we (1)
explicitly discussed this procedure in the instructions, (2) used comprehension questions that had
to be answered correctly before moving on to the actual questions, and (3) we had a couple of
different questions at the end of the experiment asking about their own strategies as well as their
beliefs about the strategy of their partner, in addition to questions about their understanding of
the experiment. In neither of these did subjects express confusion. It seems that subjects acted in
accordance with the purpose of the four-point scale.
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performance allows us to test whether our treatment can be used to encourage
high-ability subjects who would otherwise not have the confidence to speak up
(for example in a gender-incongruent field). This structure is both plausible and
relevant in real-world settings, where team managers can observe the performance
of individual team members as well as their confidence to voice their opinions and
ideas, irrespective of the quality of these ideas.9

The recognition was based on a Math Master Award, which was bestowed in
three different forms: private, semi-public, and ceremony. All the conditions used
the eponymous "Math Master" title to address recipients and activate an identity
of being a person who excels in mathematics. The title was conveyed in form of a
medal displayed on the screen. The accompanying text was modeled on the typical
language used to celebrate somebody’s accomplishment (see Appendix Figure
2.A.1): it congratulated the recipient, used emotional language and symbols (a smi-
ley), and referred to the recipient’s deservingness ("earned") and high performance:

"Congratulations! You have just earned our Math Master Award for having attained
the highest math score in your group. Let us take a moment to recognize your

performance. Great job! :)"
(First part of text accompanying the award graphic)

The publicness was the only difference between treatment arms; i.e., we held
constant the information content and language. This is important because it
allows us to compare the effectiveness of private recognition with that of two
forms of public awards.

Award recipients were informed that the award would only be given out once.
They were moreover told that there would be no extra payment or certificate
associated with the award. This was done to prevent any anticipatory effects,
whereby subjects could have exerted more effort in the expectation of future
awards that would result in higher individual payoffs. The information that there
would be no certificate was provided to reduce any expectations about possible
material consequences that might otherwise arise from award receipt (e.g., career-
related implications from a university-sponsored award certificate). We were
interested in studying symbolic recognition.

9In academia, for instance, senior academics can observe their junior peers’ quality by reading
their papers and engaging in discussions with them. They will hence be able to evaluate their
junior colleagues regardless of how much the latter speak up during seminars or faculty meetings.
Likewise, in schools and university classrooms, teachers can assess the skills of students who do
not conform to the field’s stereotype through written assignments; they may choose to recognize
these students’ skills and thus endeavor to make them more confident to contribute their ideas to
group discussions – to the class’s and the student’s own benefit.
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Subjects in the Private condition were informed that their team partner would
not be made aware of the award. In line with this, the non-award-recipients faced
a waiting screen that they also faced at other times during the experiment, as they
waited for their fellow participants to complete different rounds of the experiment.
In the Semi-public treatment arm, award recipients faced the same screen as in the
Private treatment, but one sentence was modified to tell them (truthfully) that
their team member would be informed about the award. The non-award-recipients
received a short message asking them to wait while we informed their respective
team member that he/she had just earned our Math Master Award for having
attained the highest math score in their group (see Appendix Figure 2.A.2). Lastly,
in the Ceremony treatment, a new element of public recognition for the award
was introduced compared to the Semi-public treatment. On the screens, both the
award recipients and the non-recipients were informed that there would be an
award ceremony (see Appendix Figure 2.A.3). All participants were asked to stand
up and the award recipients were asked to come to the front of the room so that
their performance could be recognized in a small award ceremony. In the front of
the room, a stage-like space had been prepared in the meantime, with the award
printed out in large and for everyone to see. When the award recipients slowly
walked across the stage they were applauded by their fellow subjects in the room.
Participants were not informed about who was in their group and, thus, whom
they had outperformed (or who had outperformed them). This was done to rule
out any influence from physical appearance or from the gender composition of
the group.

Part 3 of the experiment began immediately after the award bestowal. Partici-
pants were informed that they would go through the exact same exercise as in part
2. That is, they would continue to collaborate in the same group and indicate how
willing they were to contribute each of their own answers as the group’s answer.
Just as in part two, the group’s answers determined the participants’ payoff. In
the fourth and final part, subjects participated in a (slightly updated) version of
the Holt and Laury (2002) to elicit their degree of risk aversion. They also an-
swered questions about their demographic characteristics as well as their thoughts
about the experiment, how many questions they thought their partner had gotten
correct, how often they thought the partner’s answer had been submitted for the
group, what they thought the experiment was about, and what strategy they had
used when deciding how to prioritize (1–4) their answers.

Randomization

Randomization was done in three steps. Since the Ceremony treatment was public
and took place in front of everybody else in the room, it could not be run jointly
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with the Private or Semi-public treatments. The Ceremony treatment required an
entire session, but the two other treatments could be combined. We therefore first
randomized the sessions into either Ceremony or Private and Semi-public. Due to
a lower than expected turnout, we had to add additional sessions and randomized
them into Ceremony or Semi-public/Private. For the sessions in which the Private
and Semi-public treatments were run, participants were randomized into either
the Private or the Semi-public treatment as they entered the room. For subjects in
all the three treatment arms, randomization was used to determine where they
would be seated and what participant in the room they would be paired with (the
balance table can be found in the Appendix, Table 2.A.1).
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2.3 Econometric Strategy

The experimental structure described above combines the setup in prior work
on self-stereotyping and relative performance feedback Coffman Baldiga (2014)
with treatments that allow us to test the effectiveness of different forms of awards.
Awards used in firms include relative feedback but also provide more visceral
appreciation and recognition. In the results section we start with a replication of
the main results on self-stereotyping in Coffman Baldiga (2014) and then test (1)
whether the awards overall have an effect on subjects’ confidence, encouraging
them to speak up (i.e., put their solution further to the front), and whether this
effect of the awards in general differs by gender. We then analyze (2) whether there
are differences between the treatments, (3) whether the treatment effects in the
three conditions are heterogeneous across genders, and (4) whether non-recipients
are differentially affected by the awards depending on treatment and gender. In
subsequent exploratory tests, we also look at individual and group performance
effects of the awards.

The experiment was designed to be tested with OLS regressions, with the main
outcome variable being confidence to speak up. We focus on the math questions
for our main analysis since these are the target of the Math Master Award. Since
the award is given out between parts 2 and 3, and that is also where the treatment
differences occur, we use a difference-in-differences method to estimate the effects
of the award and the different treatments. Below is the simplest version of the
regression model to estimate the main outcome of interest: (1) whether the awards
intervention encourages subjects to speak up, controlling for ability. We cluster
on the subject level and hence get 378 unique clusters.

(1) Spe akup = Awar ded + Pos t − awar d + Awar ded ∗ Pos t − awar d+
Cor r ec t + P ar t2Scor e

The variable Speakup refers to the choice of where in line the answer is placed.
It is a proxy for the participant’s confidence to speak up for each math question.
The variable Awarded captures whether or not the subject received an award (=1
if award recipient, 0 otherwise); Post-award refers to the part of the experiment
(=1 if after the intervention (part 3), 0 otherwise); Awarded*Post-award is the
interaction term and main variable of interest, which allows us to estimate whether
the award has an effect on the participant’s subsequent confidence to speak up (=1
if award recipient and after the intervention, 0 otherwise). Correct is a proxy for
whether or not the specific question is correct (=1 if correct, 0 otherwise) and
hence reflects the subject’s question-specific ability; Part 2 Score is the individual
score in part 2, which the award is based on.
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Our second specification tests whether the effect of the award is different for
male and female award recipients. We use a similar setup as in model (1) with
378 clusters and add a Female dummy indicating whether the subject is female
(0 if male), an interaction between being in the awarded group and female, i.e.
Female*Awarded, and Female*Awarded*Post-award for female award recipients in
the post-award period.

(2) Spe akup = F emal e + Awar ded + F emal e ∗ Awar d + Pos t − awar d+
+Awar ded ∗ Pos t − awar d + F emal e ∗ Awar ded ∗ Pos t − awar d+
+Cor r ec t + P ar t2Scor e

We next test for differential effects of the three types of awards (private, semi-
public, and with ceremony). Since the main purpose of this study is to examine if
awards can increase the confidence of high-ability individuals to speak up, we first
conduct the analysis on the recipients (203 clusters). It is only the randomized
publicness of the award that differs between the experimental participants. The
Private treatment serves as the baseline:

(3) Spe akup = Semi−publ ic+Cer emony+Pos t−awar d+Semi−publ ic∗
∗Pos t − awar d +Cer emony ∗ Pos t − awar d +Cor r ec t + P ar t2Scor e

where Semi-public and Ceremony refer to the second and third treatments,
respectively, and take the value of 1 if the subject was in the respective treatment
and 0 otherwise. The variable Semi-public*Post-award equals 1 if the subject
was part of the Semi-public award treatment (treatment 2) and the observation
comes from after the intervention (i.e., from part 3 of the experiment) and 0
otherwise. Similarly, Ceremony*Post-award equals 1 if the subject was in the
Ceremony treatment and the observation comes from after the award bestowal (0
otherwise).

The subsequent part of the analysis interacts the different treatments with
gender, again using the Private treatment as the baseline and including only award
recipients in the regression (203 clusters):

(4) Spe akup = F emal e + Semi − publ ic +Cer emony + Pos t − awar d+
+Semi−publ ic ∗Pos t − awar d+Cer emony ∗Pos t − awar d+F emal e∗
∗P r iv at e ∗ Pos t − awar d + F emal e ∗ Semi − publ ic ∗ Pos t − awar d+
+F emal e ∗Cer emony ∗ Pos t − awar d +Cor r ec t + P ar t2Scor e

where Female*Private*Post-award equals 1 if the subject is female and part
of the Private treatment and the observation comes from after the intervention
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(i.e., from part 3), Female*Semi-public*Post-award equals 1 if the subject is female
and part of the Semi-public treatment and the observation comes from after the
award bestowal, and Female*Ceremony*Post-award equals 1 if the subject is female
and part of the Ceremony treatment and the observation comes from after the
award bestowal (0 otherwise). For robustness checks we also re-run the analysis
on the full sample. However, given the non-randomization of the award (which is
explained by our interest in increasing the confidence to speak up only among top
performers), the main analyses have to be conducted separately for recipients and
non-recipients.

Finally, the analyses of the award’s effects on non-recipients (175 clusters) use
model (3) to test for potential differential responses to the three award types and
model (4) to interact the different treatments with gender, again taking the Private
treatment as the baseline.

Exploratory analyses of performance effects

In the exploratory analyses we test individual performance effects of the award, the
three treatments, and differences by gender. In addition, we look at the effect of the
award on group performance. The analyses at the individual performance level use
similar regression models as the analyses conducted for the main hypotheses. The
dependent variable is the binary variable Correct, indicating whether the question
is correctly answered (0 otherwise). Model (5) below tests the effect of the award
on the full sample (378 clusters).

(5) Cor r ec t = Awar ded + Pos t − awar d + Awar ded ∗ Pos t − awar d+
+P ar t2Scor e

We examine the gender specific effects of the award on performance in model
(6), adding the variable Female as well as interactions with being in the awarded
group andwith the pre- and post-award periods, Female*Awarded and Female*Awarded*Post-
award (378 clusters).

(6) Cor r ec t = F emal e +Awar ded + F emal e ∗Awar ded +Pos t − awar d+
+Awar ded ∗ Pos t − awar d + F emal e ∗ Awar ded ∗ Pos t − awar d+
P ar t2Scor e

Model (7) tests for differential effects of the different awards on award recipi-
ents, i.e., the high ability individuals (203 clusters).



56 MOTIVATION AND GENDER

(7) Cor r ec t = Semi − publ ic +Cer emony + Pos t − awar d+
+Semi−publ ic∗Pos t−awar d+Cer emony∗Pos t−awar d+P ar t2Scor e

Model (8) tests if there are differential effects of the award treatments by gender
among award recipients (with 203 clusters) and non-recipients (175 clusters). For
robustness we also run this model on the full sample (378 clusters).

(8) Cor r ec t = F emal e + Semi − publ ic +Cer emony + Pos t − awar d+
+Semi−publ ic ∗Pos t − awar d+Cer emony ∗Pos t − awar d+F emal e∗
∗P r iv at e ∗ Pos t − awar d + F emal e ∗ Semi − publ ic ∗ Pos t − awar d+
+F emal e ∗Cer emony ∗ Pos t − awar d + P ar t2Scor e

Finally, we examine the effect of the award on group-level performance. The
dependent variable is Groupcorrect, indicating whether the group submitted the
correct answer (0 otherwise), which depends on the group members’ speak-up
values and, naturally, whether the individual answers are correct. Since the analy-
sis is at the group level we cannot control for the time trend and test the award
simultaneously. The results therefore have to be treated with caution. Model
(9) examines if Groupcorrect is positively affected by the award, indicated by the
variable Post-award. To understand if the group’s answers are improved by the
award we control for whether the two group members’ individual choices are
correct (via Correct and Partnercorrect) and the group’s total score in the pre-award
period (Group Score Pre-Award). The regression contains one observation per
group and question. Standard errors are clustered on the group level (189 clusters).

(9) Groupcor r ec t = Pos t − awar d +Cor r ec t + P ar tner cor r ec t+
+GroupScor eP r e − Awar d
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2.4 Results

2.4.1 Summary statistics

The data was gathered at the CLER lab at Harvard Business School starting on 14
April 2016. The data collection continued until 30 November 2016, but excluded
the months of August and September. There were 26 sessions in total, run with
between 8 and 26 subjects per session (mean 14.5, median 12, s.d. 6). Recruitment
was open to accommodate up to 30 participants, but due to difficulties in estimating
show-ups, the exact number of participants per session varied. Subjects spent about
40-50 minutes in front of their computers, excluding potential waiting times when
subjects needed to be seated and when they were paid at the end.

In total, 378 subjects participated, 212 women (56%) and 166men (44%), which
is representative for lab populations. 128 participants (34%) were in the Private
treatment, 126 subjects (33%) in the Semi-public treatment, and 124 subjects (33%)
were in the Ceremony treatment. The fraction of women per treatment varied
between 52% and 60%. Almost 54% of the participants won an award (this number
is larger than 50% since cases where both group members had the same part 2
score afforded both of them an award). 109 women won an award, that is 51% of
the total number of women and 54% of all award winners. 94 men won an award,
that is 57% of the total number of men and 46% of all award recipients. Table
2.A.1 in the Appendix presents summary statistics for all participants, split across
the three treatment arms. It shows that the sample is balanced across treatments.

2.4.2 Male gender stereotype of tasks predicts lower
confidence to speak up among women

Before testing the main hypothesis, that awards encourage high-ability group
members to speak up, we analyze whether we do indeed see self-stereotyping in
the male-typed field of mathematics (thus replicating Coffman Baldiga (2014),
who considered male-typed fields such as sports and games and history). As can
be seen in Table 2.1, women exhibit a generally lower confidence to speak up
and contribute their ideas to the group than men, in both parts 2 and 3 of the
experiment. A student’s t-test shows that these differences are significant (part 2:
mean diff. = 0.215, std. err. = 0.057, p-value < 0.001; part 3: mean diff. = 0.183,
std. err. = 0.059, p-value = 0.002). Thus, we do indeed find that there are gender
differences in the overall confidence to contribute ideas to the group.

To test for self-stereotyping, which depends on the gender stereotype of the
respective field, we next analyze whether women’s confidence to speak up is lower
only in the male-typed field of mathematics, or whether it is also lower in verbal
tasks, which are not male-typed (the latter would indicate that self-stereotyping is
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not the mechanism driving the gender gap). When considering math and verbal
questions separately, we find that there are indeed systematic gender differences
depending on the subject matter (math or verbal) and hence gender-type of the
field. There are no significant gender differences in confidence to speak up for the
verbal tasks, but there are significant differences on both math parts.

Table 2.1: Results on self-stereotyping

  Part 2  Part 2  Part 2  Part 3 Part 3 Part 3 
  Math Verbal Pooled Math Verbal Pooled 
              
Men 3.290 2.819 3.179 3.464 2.953 3.343 
  (0.638) (0.805) (0.545) (0.618) (0.763) (0.523) 
Women 3.008 2.828 2.963 3.233 2.930 3.160 
  (0.638) (0.732) (0.554) (0.701) (0.733) (0.611) 
              
P-value 0.00002 0.916 0.0002 0.001 0.769 0.002 
              
Observations 378 378 378 378 378 378 

 
Notes: Higher numbers indicate greater confidence to contribute one’s idea (“speak up”). Columns
show individual average Speak up values on math tasks, verbal tasks, and the pooled data, split
into the two parts of the experiment where the Speak up variable was measured, i.e., parts 2 and 3.
Rows indicate individual average scores among men and women, respectively, as well as standard
deviations (in parentheses). p-values computed using t-tests for two independent samples.

These differences in subjects’ confidence to speak up are not reflected in sys-
tematic gender differences in actual ability. Table 2.2 shows that there are no
gender differences in ability on math tasks in part 2, i.e., before the intervention.
However, in part 3, men seem to be performing better than women.10

The regressions in Tables 2.A.2 and 2.A.3 in the Appendix test whether the
gender-type of the domain influences participants’ decisions to speak up when
controlling for the correctness of the individual answer and overall ability.11 Table
2.A.2 displays the results from the pre-award period. It shows that, even when
controlling for ability and performance on the task, women are significantly
less likely to speak up on the male-typed math tasks (coef.=-0.179, p<0.001) –
while this is not true when they work on verbal tasks. The pooled regression
includes a dummy variable corresponding to the math tasks (0 for verbal tasks)

10We control for individual ability in the main analyses.
11We use the score in the first period as our proxy for ability, a measure that is positively and
significantly correlated (p<0.001) with the scores in the pre- and post-award periods, respectively.
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Table 2.2: Average number of correct answers per part and gender

 
Notes: Average number of correct answers out of a total of 19 math and 6 verbal questions per part.
Standard deviations in parentheses. p-values computed using t-tests for two independent samples.

and an interaction term for Math and Female. The results show that the confidence
to speak up is generally lower on the math tasks across genders (coef.=-0.424,
p<0.001), and the interaction with Female is negative and significant (coef.=-
0.206, p=0.004).12 Table 2.A.3 uses the same regression models as Table 2.A.2 but
considers the post-award period. Being female is still negatively related to speaking
up on math tasks (coef.=-0.0939, p=0.040), but with a smaller coefficient and
lower significance level compared to the pre-award period (seen in Table 2.A.2
). The pooled regression no longer shows a significant interaction term between
Math and Female (coef.=-0.0697, p=0.293). Thus, domain stereotype is no longer
a significant predictor of confidence to speak up in the post-award period (while it
does significantly predict speak up patterns before the award, always controlling
for ability).13 This is an indication that the awards may have partly reduced self-
stereotyping and increased high-ability women’s confidence to speak up in the
male-typed domain, which we will look at next.

12This corresponds to the gender differences in relative performance beliefs, which were elicited in
the beginning of the study with an incentivized question about which performance quartile the
participants thought they would belong to, for verbal and math tasks separately. See Figure 2.A.4
and Table 2.A.4 in the Appendix.

13In an exploratory test to compare the confirmatory finding on self-stereotyping in the pre-award
period to behavior in the post-award period we find that the reduction in self-stereotyping across
periods is indeed statistically significant (Table 2.A.5 in Appendix).
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2.4.3 Symbolic awards make recipients more confident to
speak up

Figure 2.1 shows graphical results for the first main hypothesis. The y-axis displays
the difference between confidence to speak up in the post- and pre-award periods,
for both the non-recipients and recipients of the award.14 The figure illustrates
that both groups have a higher confidence to speak up in the post-award period,
but that the difference is larger for the award recipients. This suggests that the
award increases its recipients’ confidence to speak up.

Figure 2.1: Main result for hypothesis 1
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Table 2.3 tests this main hypothesis including control variables. As explained
in the section on the econometric strategy, the main regression (column 1) con-
sistently includes a dummy for whether the participant’s answer to the question
is correct or not, as well as the individual score on part 2 that, in comparison
to the partner’s score, determined whether the individual received the award or
not. To that we add two regressions for robustness. The first one (column 2)

14The numbers are not adjusted for control variables, i.e., they do not take correctness of questions
into account.
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includes control variables that correspond to the regressions in Coffman Baldiga,
2014: score in the first part (part 1)15, size of the session, share of women in the
session, race dummies, a dummy for whether the participant had attended high
school in the US, and a dummy for being a student at the host university (Harvard
University in our case). The regression in column 3 includes controls for risk
preferences elicited from the lottery and beliefs about own ability on math tasks,
measured as the number of correct answers. The same approach is used for our
main tests specified in models (2), (3) and (4).

Table 2.3 displays several interesting findings. It shows that award recipients
do not differ from non-recipients in their confidence to speak up before the award
bestowal (part 2), controlling for ability. Also, whether or not the question
answered comes from the pre- or post-award period does not make a difference,
suggesting that the number of times a participant has answered questions does not
influence confidence in own answers. From just comparing the means in Table
2.2, it is clear that confidence to speak up is higher in part 3 (Post-award), but this
seems to be driven by the scores (which are generally higher in part 3), by whether
the answer to a given question is correct or not, and by the response to the award
among the recipients.

The main coefficient of interest, Awarded*Post-award, shows that the award
overall has a significant positive impact on its recipients’ subsequent confidence
to speak up (p<0.001), controlling for individual performance and for whether
each question is correctly answered or not. This implies that the effect stems
from subjects’ enhanced confidence in their own ability rather than actual ability,
knowledge of mathematics, or luck in getting the answers right. Both groups do not
differ in general in terms of their confidence to speak up before the intervention.
However, after the award is bestowed, there is a significant increase in award
recipients’ confidence to speak up compared to the non-recipients, controlling for
ability. Both the table and figure thus suggest that the Math Master Award has
a significant and positive effect on subjects’ confidence to speak up in the focal
domain. As expected, it does not produce spillover effects on confidence to speak
up in the non-focal domain of verbal tasks (see Table 2.A.6 in the Appendix).

Table 2.4 tests if women react differently to the awards in general than do men.
We use model (2) specified in the econometric strategy section and find that the
coefficient for female award recipients in the post award period, Awarded*Post-
Award*Female, is positive but statistically insignificant at conventional levels
(coef.=0.0616, p=0.076). We conclude that the awards overall do not seem to

15Score in part 1 is significantly and positively correlated (p<0.001) with score in both part 2 and
part 3 for the individual participants, suggesting that it is reasonable to use it as a measure of
ability.
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Table 2.3: Main effect of award on confidence to speak up

(Model 1a) (Model 1b) (Model 1c)
Awarded group 0.0469 0.0274 0.0427

(0.0534) (0.0502) (0.0517)

Post-award 0.0439 0.0442 0.0432
(0.0295) (0.0294) (0.0294)

Awarded*Post-award 0.128∗∗∗ 0.127∗∗∗ 0.129∗∗∗

(0.0341) (0.0340) (0.0340)

Correct 1.003∗∗∗ 0.984∗∗∗ 0.991∗∗∗

(0.0293) (0.0292) (0.0293)

Part 2 Score 0.0725∗∗∗ 0.0464∗∗∗ 0.0592∗∗∗

(0.00796) (0.00990) (0.00825)

Beliefs 0.0325∗∗∗

(0.00650)

Risk -0.0396
(0.0930)

Constant 1.547∗∗∗ 1.545∗∗∗ 1.297∗∗∗

(0.100) (0.163) (0.114)

Coffman-controls No Yes No
Observations 13766 13766 13766
N_clust 378 378 378

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

have a differential effect on women and men when controlling for ability and
correctness of the answers.

2.4.4 Does the awards’ publicness matter?

Table 2.5 provides results for the third specification, testing whether the awards
differentially affect their recipients depending on the degree of public visibility.
As discussed above, it includes only the award recipients since the analysis and
main research question focus on high-ability participants. The analysis reveals no
significant treatment differences. Hence, the data do not provide evidence that the
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Table 2.4: Testing whether the award differentially affects women’s confidence to
speak up

(Model 2a) (Model 2b) (Model 2c)
Female -0.246∗∗ -0.231∗∗ -0.178∗

(0.0796) (0.0793) (0.0751)

Awarded group -0.0155 -0.0434 0.000897
(0.0717) (0.0685) (0.0682)

Female*Awarded group 0.101 0.121 0.0669
(0.0922) (0.0890) (0.0884)

Post-award 0.0440 0.0441 0.0434
(0.0295) (0.0294) (0.0294)

Awarded*Post-award 0.0957∗ 0.0928∗ 0.0952∗

(0.0396) (0.0395) (0.0395)

Female*Awarded*Post-award 0.0616 0.0643 0.0632
(0.0347) (0.0347) (0.0346)

Correct 0.998∗∗∗ 0.981∗∗∗ 0.989∗∗∗

(0.0294) (0.0293) (0.0294)

Part 2 Score 0.0714∗∗∗ 0.0469∗∗∗ 0.0601∗∗∗

(0.00795) (0.00968) (0.00828)

Beliefs 0.0283∗∗∗

(0.00645)

Risk -0.0478
(0.0911)

Constant 1.707∗∗∗ 1.561∗∗∗ 1.450∗∗∗

(0.111) (0.158) (0.125)

Coffman-controls No Yes No
Observations 13766 13766 13766
N_clust 378 378 378

Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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publicness of the award matters in this context (p=0.261 for the Semi-public*Post-
award coefficient; p=0.369 for Ceremony*Post-award). Again, we see that the
introduction of the award provokes an increase in recipients’ confidence to speak
up.

Table 2.5: Testing the effect of awards with different degrees of publicness on
recipients’ confidence to speak up

(Model 3a)
Recipients

(Model 3b)
Recipients

(Model 3c)
Recipients

Semi-public treatment 0.0347 0.0511 0.0354
(0.0586) (0.0529) (0.0570)

Ceremony treatment 0.0351 0.0525 0.0339
(0.0562) (0.0540) (0.0559)

Post-award 0.195∗∗∗ 0.194∗∗∗ 0.194∗∗∗

(0.0305) (0.0305) (0.0305)

Semi-public*Post-award -0.0464 -0.0472 -0.0459
(0.0412) (0.0411) (0.0412)

Ceremony*Post-award -0.0395 -0.0390 -0.0394
(0.0438) (0.0440) (0.0438)

Correct 1.065∗∗∗ 1.050∗∗∗ 1.061∗∗∗

(0.0440) (0.0434) (0.0438)

Part 2 Score 0.0633∗∗∗ 0.0433∗∗∗ 0.0557∗∗∗

(0.00790) (0.00977) (0.00868)

Beliefs 0.0156∗∗

(0.00553)

Risk 0.00662
(0.0949)

Constant 1.654∗∗∗ 1.489∗∗∗ 1.534∗∗∗

(0.128) (0.183) (0.137)

Coffman-controls No Yes No
Observations 7463 7463 7463
N_clust 203 203 203

Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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Since this occurs at the same time as the change in periods (Post-award vari-
able from specification 1), the size of the coefficient on Post-award in Table 2.5
corresponds closely in size to the sum of the Awarded*Post-award and Post-award
coefficients in Table 2.1 (0.128 + 0.044 = 0.172, compared to 0.195). As expected,
since Table 2.5 only considers award winners, the coefficient on Post-award be-
comes significant because it picks up the effect of the award bestowal, which
happened between parts 2 and 3.

2.4.5 Are female recipients differentially affected by the
awards’ publicness?

Table 2.6 presents the results from the fourth specification, testing whethermen and
women are differentially affected by the treatments and analyzing the implications
for the gender gap in confidence to speak up. The results show that female award
recipients react more strongly to the Ceremony treatment than do male award
recipients. This result is significant (p=0.027) and holds, with similar coefficient
sizes and significance levels, for the alternative regression models using different
controls including ability and correctness. The effect size of the gender-specific
reaction to the award in the Ceremony treatment seems to be of similar magnitude
as the Female dummy, indicating that it might counter part of the gender gap
in confidence to speak up. Figure 2.2 supports this conclusion by showing that
among award winners, the gender difference in confidence to speak up almost
disappears in the Ceremony treatment, while it remains present in the two other
treatments.

Figure 2.A.5 (Appendix) shows the change in average confidence to speak up
for the different treatment and gender groups between the pre- and post-award
periods. The figure shows that the difference increases the most for female award
recipients in the Ceremony treatment. This again suggests that women respond
the most to the public ceremony compared to both the two other award types
and to men. Including the full sample of recipients and non-recipients as an
additional robustness check (Table 2.A.7 in the Appendix) produces a change
in the significance levels (p1=0.051 for the main specification, p2=0.023 and
p3=0.062 for the two robustness checks including additional controls). We thus
treat the result with some caution, although the main analysis should indeed
analyze recipients and non-recipients separately given the non-randomization of
the award.
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Table 2.6: Testing for gender differences among high-ability participants in the
response to receiving different award types

(Model 4a)
Recipients

(Model 4b)
Recipients

(Model 4c)
Recipients

Female -0.155∗∗ -0.144∗∗ -0.139∗∗

(0.0478) (0.0445) (0.0467)

Semi-public treatment 0.0493 0.0667 0.0483
(0.0568) (0.0521) (0.0557)

Ceremony treatment 0.0332 0.0503 0.0324
(0.0550) (0.0528) (0.0549)

Post-award 0.203∗∗∗ 0.199∗∗∗ 0.196∗∗∗

(0.0431) (0.0443) (0.0436)

Semi-public*Post-award -0.0968 -0.0861 -0.0879
(0.0595) (0.0602) (0.0592)

Ceremony*Post-award -0.118 -0.120 -0.108
(0.0615) (0.0621) (0.0625)

Female*Private*Post-award -0.0182 -0.0114 -0.00558
(0.0593) (0.0580) (0.0592)

Female*Semi-public*Post-award 0.0707 0.0575 0.0671
(0.0579) (0.0556) (0.0569)

Female*Ceremony*Post-award 0.141∗ 0.152∗ 0.133∗

(0.0632) (0.0624) (0.0617)

Correct 1.064∗∗∗ 1.051∗∗∗ 1.061∗∗∗

(0.0443) (0.0436) (0.0440)

Part 2 Score 0.0597∗∗∗ 0.0413∗∗∗ 0.0540∗∗∗

(0.00779) (0.00931) (0.00845)

Beliefs 0.0126∗

(0.00558)

Risk 0.00575
(0.0942)

Constant 1.784∗∗∗ 1.573∗∗∗ 1.672∗∗∗

(0.138) (0.185) (0.152)

Coffman-controls No Yes No
Observations 7463 7463 7463
N_clust 203 203 203

Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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Figure 2.2: Testing for gender differences in the response to receiving different
award types

3.46
3.17

3.63
3.34

3.48
3.30

3.73
3.47

3.81
3.59 3.65 3.62

0
1

2
3

4
C

on
fid

en
ce

 to
 s

pe
ak

 u
p

Pre-Award Post-Award
Private Semi-Public Ceremony Private Semi-Public Ceremony

Recipients' confidence to speak up

Male Female

2.4.6 Are female non-recipients differentially affected by the
different degrees of publicness of the awards?

Finally, we consider subjects who did not receive an award and analyze whether
the award bestowal changed their confidence to speak up. The analysis compares
non-recipients in the Private treatment, who are unaware of the award’s existence,
to non-recipients in the Semi-public and Ceremony treatments. Award recipients
are excluded from this analysis. Table 2.7 shows that there are no significant
differences between treatments, neither before (as expected) nor after the bestowal
of the awards. Which period subjects are in does not seem to matter, either. In
Table 2.8 we see, again, that women are less confident to speak up in general, but
they are not more or less affected by not receiving the awards compared to men,
leaving the gender gap largely unaffected.
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Table 2.7: Testing for treatment differences among non-recipients

(Model 3a)
Non-Recipients

(Model 3b)
Non-Recipients

(Model 3c)
Non-Recipients

Semi-public treatment -0.0689 -0.0620 -0.0529
(0.104) (0.0939) (0.0944)

Ceremony treatment -0.186 -0.155 -0.131
(0.102) (0.103) (0.0952)

Post-award 0.0631 0.0620 0.0630
(0.0472) (0.0465) (0.0468)

Semi-public*Post-award 0.00790 0.00763 0.00697
(0.0673) (0.0671) (0.0671)

Ceremony*Post-award -0.0450 -0.0402 -0.0438
(0.0727) (0.0724) (0.0722)

Correct 0.950∗∗∗ 0.924∗∗∗ 0.928∗∗∗

(0.0390) (0.0397) (0.0396)

Part 2 Score 0.0807∗∗∗ 0.0484∗∗ 0.0656∗∗∗

(0.0136) (0.0161) (0.0135)

Beliefs 0.0466∗∗∗

(0.0112)

Risk -0.114
(0.150)

Constant 1.582∗∗∗ 1.683∗∗∗ 1.190∗∗∗

(0.178) (0.278) (0.200)

Coffman-controls No Yes No
Observations 6303 6303 6303
N_clust 175 175 175

Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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Table 2.8: Testing for gender differences among non-recipients

(Model 4a)
Non-Recipients

(Model 4b)
Non-Recipients

(Model 4c)
Non-Recipients

Female -0.276∗∗∗ -0.245∗∗ -0.177∗

(0.0793) (0.0877) (0.0763)

Semi-public treatment -0.0440 -0.0416 -0.0377
(0.102) (0.0933) (0.0941)

Ceremony treatment -0.149 -0.125 -0.112
(0.0997) (0.103) (0.0936)

Post-award 0.0866 0.0838 0.103
(0.0808) (0.0792) (0.0742)

Semi-public*Post-award -0.0932 -0.0651 -0.122
(0.135) (0.126) (0.124)

Ceremony*Post-award -0.181 -0.205 -0.203
(0.148) (0.147) (0.139)

Female*Private*Post-award -0.0451 -0.0427 -0.0777
(0.139) (0.135) (0.128)

Female*Semi-public*Post-award 0.129 0.0840 0.146
(0.134) (0.123) (0.127)

Female*Ceremony*Post-award 0.174 0.220 0.183
(0.144) (0.138) (0.142)

Correct 0.945∗∗∗ 0.922∗∗∗ 0.928∗∗∗

(0.0386) (0.0393) (0.0391)

Part 2 Score 0.0817∗∗∗ 0.0509∗∗ 0.0677∗∗∗

(0.0136) (0.0159) (0.0136)

Beliefs 0.0424∗∗∗

(0.0113)

Risk -0.131
(0.147)

Constant 1.718∗∗∗ 1.566∗∗∗ 1.323∗∗∗

(0.178) (0.280) (0.206)

Coffman-controls No Yes No
Observations 6303 6303 6303
N_clust 175 175 175

Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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2.5 Exploratory Analyses

Performance effects

Table 2.A.8 in the Appendix tests the effects of the award, the different forms of
awards, and interactions with gender on individual performance on math tasks.
Given that math performance is more reflective of ability rather than effort, we
do not expect strong effects but include the results for the sake of completeness.
The presentation follows the same structure as the main analyses, but with the
score per question (the dummy Correct from the previous regressions) as the
dependent variable instead of participants’ confidence to speak up. As was visible
in Table 2.2, the analyses show that participants overall perform better in the last
part of the experiment (Post-award), possibly due to learning. Award recipients
perform better on average than non-recipients and all participants increase their
performance in the post-award period. The results from the full-sample analysis
seem to suggest that the award might negatively affects performance (Awarded*Post-
award). However, this result is likely due to the random component in the award
bestowal, for example, whom a participant happened to be matched with in a team.
Thus, the result could be due to mean reversion. Given that award recipients are
also the high performers in the pre-award period the potential for improvement is
larger among the non-recipients. Another possible explanation is that recipients
become somewhat more content with their performance in the previous round
and hence feel licensed to exert less effort going forward. While only tentative,
this result would be in line with recent evidence by Robinson et al. (2018).

Table 2.A.8 moreover shows that the three different award types do not seem
to have any significant differential effects on performance. The fifth column,
including only the non-recipients, suggests that there is a significant negative effect
among female non-recipients in the Ceremony treatment. This is an interesting
exploratory finding. Future research could fruitfully study such performance
effects of public awards on non-recipients from a gender perspective in order to
allow us to draw firm conclusions.

Shifting from the individual to the group level, we do not find a significant
performance effect as a result of the awards, controlling for the correctness of
the individually submitted answers. Table 2.A.9 displays the results of the OLS
regressions corresponding to model (9) in the econometric strategy section. We
test the effect of the awards on a dummy variable for whether the group’s submitted
answer (which depends on the group members’ speak-up values) is correct. The
analysis is on the group-question level, clusters on the group level and controls for
the correctness of individual group members’ answers and the group’s performance
in the previous part. The analysis does not allow us to rule out the null of no effect
on group performance (the Post-award coefficient is not statistically significant
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when we include the various controls). As an addition to this analysis, Figure 2.A.6
in the Appendix displays the mean number of correctly answered questions, both
by individuals and by the groups, respectively, before and after the award. Both
individual answers and group answers improve between the pre- and post-award
periods, but the difference between the individuals and the groups is stable at 10
percentage points in both periods.16

Mechanisms

Given its practical relevance and theoretical interest, we further explore what
may account for the closing of the gender gap in the award ceremony treatment
where face-to-face exposure is involved. Two (non-exclusive) mechanisms seem
particularly relevant. First, we would expect women and men to respond dif-
ferently to an intervention that increases their legitimacy as a group leader in a
gendered domain (math). Thus, being seen by others and lauded publicly as the
person who is the most competent in an atypical domain may increase women’s
sense of legitimacy, while men should not face a role conflict. Second, seeing the
non-recipients standing in the audience may have a differential effect on subjects’
propensity to trust the award’s signal about their relative competence. Previous
research indicates that women’s trust is more sensitive than men’s to the details
of the context (Azmat and Petrongolot, 2014). For instance, seeing the partner’s
face has been found to make women more likely to trust compared to men and
compared to merely being given written information (Eckel and Wilson, 2002).
Hence, women in our experiment may be more likely to believe the award’s signal
about their own relative performance when seeing the audience of non-recipients
standing in the room. We explore this possible explanation with the data we
collected at the end of the experiment, capturing subjects’ beliefs about their own
relative performance compared to their team mate (Figure 2.A.8 in the Appendix).
While only indicative, the direction of the results suggests that women may be
more likely to believe that they outperformed their partner in the Ceremony
treatment compared to the Private and Semi-public conditions. For men, the
Ceremony treatment does not add to the signal’s credibility.

16Figure 2.A.7 (Appendix) also shows that the group scores in each part are correlated, which is
expected. The mean group scores are 14.4 and 16.4 in the pre- and post-award periods, respectively.
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2.6 Discussion

This study explores the effectiveness of recognition-based managerial interventions
to reduce the gender gap in subjects’ confidence to advance their ideas to their
group in gender-typed knowledge work. In a setup where neutral feedback was
found to be ineffective, it asks whether recognition with different degrees of
publicness increases – and may have differential effects on – the confidence of
high-ability individuals to speak up and contribute their ideas to their groups.
We first extend previous work on gender-based self-stereotyping to the context of
math, a field that is a significant contributor to the gender gap in STEM (see Kahn
and Ginther (2017) for a recent review). We find that even high-ability women in
this male-typed domain undercontribute their ideas to their group, while there is
no undercontribution on a more gender neutral task, as self-stereotyping theory
would predict. This is in line with recent empirical evidence on female elite
mathematicians by Pope (2017), whose conclusion emphasizes the importance of
turning our focus to policy implications: "Efforts intended to improve the accuracy
of beliefs about mathematical ability are likely to be an important strategy in
combating gender imbalance in STEM fields" (Aug 8). Providing recognition
through awards is one such possible effort, and awards are indeed of widespread
use in organizations in the private, public and non-profit sectors (Frey and Gallus,
2017a). Given the limited empirical research on the topic, we do not yet have
evidence on the mechanisms through which they impact behavior, and the possible
differential implications of the various forms of awards for different groups of the
labor force. This is what our paper addresses.

We provide experimental evidence that recognition through symbolic awards
can increase the confidence of high-performers, encouraging them to speak up
and advance their ideas in a male-typed domain. While the degree of publicness
of the recognition did not seem to matter on average, the gender difference in
confidence to contribute ideas disappeared in the Ceremony treatment, which
involved face-to-face exposure. We discuss perceived legitimacy and trust in the
award’s signal as plausible mechanisms behind this effect.

The study raises a number of questions for follow-up research. For instance,
further examining why women and men seem to react differently to face-to-face
recognition as opposed to private or computer-mediated recognition seems both
promising and relevant. It would be highly interesting to get a better sense of how
emotions that are triggered by recognition influence belief formation and trust
in the award’s signal. Similarly, studying the effect of recognition on confidence
and individuals’ sense of identity, and looking at different age levels, would help
decision-makers understand how to best design and target the intervention. If
recognition can influence people’s sense of identity, their effect on behavior would
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be expected to be relatively persistent (more persistent than, say, that of money).
Hence, another intriguing question is how long the effects last, depending on
the timing and form of recognition. For instance, will seeing a Genius plaque
on one’s wall lead to habituation, or can it subtly shape one’s sense of identity
through repeated exposure (and others’ reactions to seeing the plaque)? Answering
these questions will naturally also involve studying how different recognition and
feedback schemes complement each other, and what is the optimal amount and
frequency with which awards can be bestowed in organizations before they lose
their value.

We also stand to gain important insights from replicating the experiment in
the field, for instance in the context of collaborative innovation projects. Many
if not most modern knowledge work platforms allow subjects to operate via
pseudonyms and hence keep their gender undisclosed. While this is close to the
experimental design, another extension would be to introduce gender visibility. It
would be interesting to see whether this influences the recipients’ and audience’s
reaction to awards, depending on gender. There is a potential that awards can
contribute to shaping societal stereotypes. Understanding how this can be achieved
and what conditions are important (e.g., with respect to the nature of the task
and performance ambiguity, the involvement of a jury of experts, superiors, or
peers) would allow us to design managerial policies with positive external effects,
mitigating self-stereotyping by addressing the stereotypes as such rather than the
individual’s assessment of how (dis-)similar he or she is to a given group.





2.A Appendix

Figure 2.A.1: Screen view for award recipients in the Private treatment arm

Notes: Award recipients in the other treatment arms saw the same picture and wording, with the

exception of the first sentence of the final paragraph, which would be replaced with: "We will

inform your other group member about the award" for award recipients in the Semi-public treatment.

Recipients in the Ceremony treatment would be told that "We will now have a small award ceremony

for all the award recipients. Please get ready to stand up and come to the front" – followed by the

standard sentences saying that this was a one-time only award.
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Table 2.A.1: Balance across treatments

Treatment Private Semi-public Ceremony Pooled 
Age 22.41  22.33  22.42 22.39 

Gender (=1 if female) 0.516  0.603  0.565 0.561 
Degree attained     

High-school 0.414  0.373            0.444  0.410 
Bachelor 0.336  0.452  0.355  0.381 
Masters 0.188  0.143  0.153  0.161 
Other 0.063  0.032  0.048  0.048 

Educational field     

Economics 0.172  0.079  0.113  0.122 
Political Science 0.078  0.079  0.056  0.071 

Mathematics 0.016  0.024  0.073  0.037 
Psychology 0.086  0.087  0.073  0.082 
Humanities 0.039  0.079  0.073  0.063 

Biology 0.102  0.159  0.105  0.122 
Arts 0.031  0.056  0.016  0.034 

History 0.023  0.016  0.056  0.032 
Other Social Sciences 0.102  0.119  0.129  0.116 
Other Nature Sciences 0.133  0.127  0.105  0.122 

Other 0.219  0.175 0.202  0.198 
Current Harvard stud. 0.578  0.579  0.589  0.582 

Ethnicity     

African American 0.156  0.095  0.121 0.124 
Asian / Pacific Island. 0.266  0.310  0.282  0.286 

Hispanic / Latino 0.086  0.087  0.081  0.085 
Native American / American 

Indian 0.000  0.008  0.000  0.003 

White 0.375  0.421  0.460  0.418 
Other 0.117  0.079  0.056 0.085 

Performance     

Part 1, math 12.91  12.94  12.62  12.83 
Part 1, verbal 3.09  3.26  3.24  3.2 
Part 2, math 11.80  12.40  11.83  12.01 
Part 2, verbal 2.43  2.59  2.62 2.54 

Confidence to speak up, Part 
2 3.05 3.11  3.01 3.06 

Beliefs     

# correct math 13.73 13.85  13.25        13.61 
4th quartile math 0.297 0.341  0.258  0.299 
3rd quartile math 0.469 0.429  0.492  0.463 
2nd quartile math 0.211  0.183  0.185  0.193 
1st quartile math 0.023  0.048  0.065  0.045 
# correct verbal 4.40  4.33  4.24  4.32 

4th quartile verbal 0.344 0.365  0.331  0.347 
3rd quartile verbal 0.469  0.444  0.468  0.460 
2nd quartile verbal 0.172 0.135  0.153  0.153 
1st quartile verbal 0.016  0.056  0.048 0.040 

Risk taking     

Risk preference lottery 0.460  0.479  0.485  0.474 
Risk preference survey 3.36  3.22  3.21  3.26 

Observations 128 126 124 378 
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Notes for Table 2.A.1: The table reports means and standard errors (in brackets) for the three
experimental conditions (Private award, Semi-public award, Ceremony) and the pooled sample.
Performance variables indicate, for part 1 and 2, how many of the 19 math and 6 verbal questions
subjects on average answered correctly. Confidence to speak up is the main outcome variable of
interest and takes values 1 to 4. The variables in the category on Beliefs were elicited in part 1
of the experiment. They indicate how many of the 19 math and 6 verbal questions subjects on
average expected to answer correctly. They also capture, for each treatment, the fraction of subjects
who expected to end up in the different performance quartiles (1–4). Risk preference lottery (à la
Holt and Laury) is coded to take values 0 to 1 (a higher number indicates more risk-taking). Risk
preference survey takes values 1 to 5 and captures the subject’s self-reported willingness to take risk.

Figure 2.A.2: Screen for non-award-recipients in the Semi-public treatment arm
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Figure 2.A.3: Screen for non-award-recipients in the Ceremony treatment arm

Table 2.A.2: The role of domain stereotype in predicting confidence to speak up
pre-award

Math Verbal Pooled
Female -0.179∗∗∗ -0.0583 0.00801

(0.0443) (0.0673) (0.0711)

Math -0.424∗∗∗

(0.102)

Female*Math -0.206∗∗

(0.0709)

Correct 1.008∗∗∗ 0.598∗∗∗ 0.925∗∗∗

(0.0327) (0.0409) (0.0273)

Part 2 Score 0.0526∗∗∗ 0.106∗∗∗ 0.0669∗∗∗

(0.00950) (0.0247) (0.00836)

Constant 1.513∗∗∗ 1.775∗∗∗ 1.895∗∗∗

(0.164) (0.211) (0.162)

Coffman-controls Yes Yes Yes
Observations 6755 2129 8884
N_clust 378 378 378

Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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Table 2.A.3: The role of domain stereotype in predicting confidence to speak up
post-award

Math Verbal Pooled
Female -0.0939∗ -0.0840 -0.0365

(0.0455) (0.0672) (0.0683)

Math -0.648∗∗∗

(0.117)

Female*Math -0.0697
(0.0662)

Correct 0.860∗∗∗ 0.778∗∗∗ 0.839∗∗∗

(0.0386) (0.0483) (0.0316)

Part 2 Score 0.0658∗∗∗ 0.0506∗ 0.0746∗∗∗

(0.00969) (0.0241) (0.00886)

Constant 1.270∗∗∗ 2.000∗∗∗ 1.891∗∗∗

(0.203) (0.239) (0.183)

Coffman-controls Yes Yes Yes
Observations 7011 2203 9214
N_clust 378 378 378

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

Table 2.A.4: Testing the difference in reported beliefs about own performance
quartile between men and women, for math and verbal tasks, respectively

Men Women Diff. Std. Error P-value Obs.
Performance Quartile Beliefs, Math 1.75 2.17 -0.42 0.08 0.000 378
Performance Quartile Beliefs, Verbal 1.86 1.91 -0.04 0.08 0.597 378
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Table 2.A.5: Testing whether self-stereotyping among women is reduced in the
post-award period compared to the pre-award period

Math Verbal Pooled
Female -0.179∗∗∗ -0.0479 0.00955

(0.0443) (0.0679) (0.0705)

Math -0.446∗∗∗

(0.0922)

Female*Math -0.205∗∗

(0.0708)

Post-award -0.0659 0.0826 0.0740
(0.0342) (0.0444) (0.0448)

Math*Post-award -0.162∗∗

(0.0512)

Female*Post-award 0.0833∗ -0.0451 -0.0482
(0.0373) (0.0576) (0.0593)

Female*Math*Post-award 0.134∗

(0.0667)

Correct 0.943∗∗∗ 0.688∗∗∗ 0.885∗∗∗

(0.0293) (0.0342) (0.0247)

Part 2 Score 0.0582∗∗∗ 0.0731∗∗∗ 0.0700∗∗∗

(0.00798) (0.0179) (0.00729)

Constant 1.431∗∗∗ 1.857∗∗∗ 1.853∗∗∗

(0.161) (0.204) (0.160)

Coffman-controls Yes Yes Yes
Observations 13766 4332 18098
N_clust 378 378 378

Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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Table 2.A.6: Testing for spillover effects on confidence to speak up in non-focal
domain (verbal), across treatments and gender

(Model 1)
Verbal

(Model 2)
Verbal

(Model 3)
Verbal

(M4 Recip)
Verbal

(M4 Non-Recip)
Verbal

(M4 Allobs)
Verbal

Female -0.0118 -0.00365 0.00898 0.0128
(0.0971) (0.0976) (0.110) (0.102)

Awarded group -0.0121 -0.0197 0.00189
(0.0853) (0.120) (0.118)

Female*Awarded group 0.0166 -0.0261
(0.137) (0.130)

Semi-public treatment 0.0674 0.0686 -0.113 -0.0111
(0.114) (0.114) (0.131) (0.0866)

Ceremony treatment 0.119 0.119 -0.197 -0.0205
(0.115) (0.115) (0.132) (0.0870)

Post-award 0.0611 0.0610 0.0791 0.0362 0.0310 0.0314
(0.0438) (0.0438) (0.0635) (0.0922) (0.129) (0.0858)

Awarded*Post-award 0.0211 0.0650 0.0102
(0.0564) (0.0684) (0.0559)

Female*Awarded*Post-award -0.0821
(0.0713)

Semi-public*Post-award 0.00152 0.163 -0.103 0.0331
(0.0839) (0.132) (0.185) (0.113)

Ceremony*Post-award -0.0130 0.105 0.226 0.158
(0.0929) (0.144) (0.190) (0.116)

Female*Private*Post-award 0.0823 0.157 0.120
(0.141) (0.173) (0.111)

Female*Semi-public*Post-award -0.200 0.0853 -0.0556
(0.140) (0.171) (0.110)

Female*Ceremony*Post-award -0.153 -0.250 -0.201
(0.145) (0.179) (0.113)

Correct 0.901∗∗∗ 0.902∗∗∗ 0.984∗∗∗ 0.991∗∗∗ 0.786∗∗∗ 0.904∗∗∗

(0.0373) (0.0372) (0.0495) (0.0496) (0.0551) (0.0372)

Part 2 Score 0.00428 0.00381 -0.00363 -0.00513 0.0126 0.00436
(0.0119) (0.0121) (0.0152) (0.0161) (0.0182) (0.0122)

Constant 2.371∗∗∗ 2.382∗∗∗ 2.370∗∗∗ 2.389∗∗∗ 2.437∗∗∗ 2.372∗∗∗

(0.128) (0.147) (0.226) (0.257) (0.204) (0.152)
Observations 4332 4332 2345 2345 1987 4332
N_clust 378 378 203 203 175 378

Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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Table 2.A.7: Testing if the gender gap in confidence to speak up is diminished
across treatments, including both award recipients and non-recipients in the sample

(Model 4a)
All obs

(Model 4b)
All obs

(Model 4c)
All obs

Female -0.278∗∗∗ -0.265∗∗∗ -0.211∗∗

(0.0784) (0.0790) (0.0747)

Awarded group -0.0289 -0.0568 -0.0140
(0.0700) (0.0667) (0.0664)

Female*Awarded group 0.124 0.145 0.0926
(0.0884) (0.0856) (0.0842)

Semi-public treatment 0.00482 0.0147 0.00474
(0.0554) (0.0513) (0.0529)

Ceremony treatment -0.0513 -0.0364 -0.0414
(0.0537) (0.0549) (0.0521)

Post-award 0.0727 0.0665 0.0682
(0.0478) (0.0479) (0.0467)

Awarded*Post-award 0.136∗∗∗ 0.135∗∗∗ 0.136∗∗∗

(0.0335) (0.0334) (0.0334)

Semi-public*Post-award -0.0966 -0.0766 -0.0925
(0.0693) (0.0683) (0.0666)

Ceremony*Post-award -0.136 -0.138 -0.127
(0.0716) (0.0711) (0.0700)

Female*Private*Post-award -0.0228 -0.0119 -0.0152
(0.0707) (0.0699) (0.0684)

Female*Semi-public*Post-award 0.107 0.0815 0.107
(0.0699) (0.0677) (0.0679)

Female*Ceremony*Post-award 0.143 0.161∗ 0.135
(0.0732) (0.0706) (0.0725)

Correct 0.999∗∗∗ 0.982∗∗∗ 0.991∗∗∗

(0.0293) (0.0292) (0.0293)

Part 2 Score 0.0711∗∗∗ 0.0465∗∗∗ 0.0601∗∗∗

(0.00786) (0.00956) (0.00818)

Beliefs 0.0278∗∗∗

(0.00650)

Risk -0.0423
(0.0904)

Constant 1.744∗∗∗ 1.595∗∗∗ 1.486∗∗∗

(0.114) (0.163) (0.129)

Coffman-controls No Yes No
Observations 13766 13766 13766
N_clust 378 378 378

Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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Table 2.A.8: Testing for individual performance effects of the awards

(Model 5) (Model 6) (Model 7)
(Model 8)
Recipients

(Model 8)
Non-Recipients

(Model 8)
All obs

Female -0.0310∗ -0.00941 0.0000421 -0.0222
(0.0145) (0.00807) (0.0108) (0.0126)

Awarded group 0.0350∗∗∗ 0.0188 0.0156
(0.00922) (0.0130) (0.0133)

Female*Awarded group 0.0264 0.0345∗

(0.0162) (0.0173)

Semi-public treatment 0.0162 0.0170 0.00965 0.0119
(0.0100) (0.00990) (0.0128) (0.00804)

Ceremony treatment 0.0122 0.0121 0.000718 0.00705
(0.0102) (0.0102) (0.0117) (0.00768)

Post-award 0.125∗∗∗ 0.125∗∗∗ 0.0947∗∗∗ 0.0913∗∗∗ 0.139∗∗∗ 0.135∗∗∗

(0.0114) (0.0114) (0.0120) (0.0174) (0.0293) (0.0194)

Awarded*Post-award -0.0394∗∗ -0.0483∗∗ -0.0408∗∗

(0.0139) (0.0169) (0.0139)

Female*Awarded*Post-award 0.0168
(0.0160)

Semi-public*Post-award -0.0197 -0.0222 0.0346 0.00375
(0.0193) (0.0292) (0.0456) (0.0265)

Ceremony*Post-award -0.00724 -0.0229 0.0409 0.00285
(0.0185) (0.0282) (0.0422) (0.0247)

Female*Private*Post-award 0.00648 -0.0136 -0.00106
(0.0248) (0.0407) (0.0230)

Female*Semi-public*Post-award 0.0101 -0.0772 -0.0286
(0.0294) (0.0426) (0.0255)

Female*Ceremony*Post-award 0.0381 -0.0958∗ -0.0242
(0.0272) (0.0378) (0.0233)

Part 2 Score 0.0424∗∗∗ 0.0424∗∗∗ 0.0375∗∗∗ 0.0374∗∗∗ 0.0471∗∗∗ 0.0423∗∗∗

(0.00146) (0.00148) (0.00200) (0.00199) (0.00215) (0.00149)

Constant 0.139∗∗∗ 0.157∗∗∗ 0.233∗∗∗ 0.239∗∗∗ 0.0890∗∗∗ 0.146∗∗∗

(0.0159) (0.0191) (0.0307) (0.0310) (0.0238) (0.0186)
Observations 13766 13766 7463 7463 6303 13766
N_clust 378 378 203 203 175 378

Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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Figure 2.A.4: Relative performance beliefs, by gender and stereotype of domain
(math and verbal separately)
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among the bottom 25%. Beliefs elicited in an incentive compatible manner.



SHINE A LIGHT 85

Figure 2.A.5: Responsiveness to different award types by gender (award winners
only)
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Notes: Higher values on y-axis indicate a greater difference in confidence to speak up, post- minus

pre-award periods. The figure shows that women are more responsive to the Ceremony treatment

compared to both men and to the other award treatments (Private, Semi-Public). Hence, as seen in

Figure 2, the gender gap diminishes in the Ceremony treatment.
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Table 2.A.9: Testing the effect of the award on group performance

(Model 9)
Groupcorrect

Correct 0.445∗∗∗

(0.0114)

Partner correct 0.333∗∗∗

(0.0102)

Post-award 0.00784
(0.00695)

Group Score Pre-award 0.0123∗∗∗

(0.00227)

Constant 0.0907∗∗

(0.0315)
Observations 7165
N_clust 189

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

Figure 2.A.6: Relationship between group and individual performance in the pre-
and post-award periods
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Figure 2.A.7: Relationship between group performance in the pre- and post-award
periods

5
10

15
20

Sc
or

e 
Po

st
-A

w
ar

d

5 10 15 20
Score Pre-Award

Group Score Pre- and Post-Award



88 MOTIVATION AND GENDER

Figure 2.A.8: Proportion of recipients who believed that they had performed
better than their partner
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Notes: The question from the post-experimental survey was formulated as “In general, do you think

that your partner answered more questions correctly than you did?”. The answer choices were:

“Yes, my partner answered more questions correctly."; "No, I answered more questions correctly.";

"We answered an equal number of questions correctly.". Not all subjects answered this question

since we did not require them to. Hence, for each of the six bars above there are 9, 18, 18, 18, 23 and

16 observations, respectively. The directional differences seen among women indicate that they may

have believed the award signal about their relative performance more when seeing the non-recipients

standing in the room in the Ceremony treatment than when the award was privately communicated

on the screen.
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Chapter 3

Simon Says: Examining gender differences
in advice seeking and influence in the lab

Emma Heikensten and Siri Isaksson

Abstract

This paper examines gender differences in advice seeking behavior. We introduce
a novel experimental framework in which subjects have the option to either solve
a task on their own, or with the help of costly advice. Over two treatments, we
vary the amount of information that advisees receive about advice quality. We use
two types of questions, mathematical and verbal, to test the effect of stereotyped
domains. Our findings suggest that women seek less advice than men. This result
is driven by two behavioral patterns. First, women seek less advice when they
are in the information treatment. Second, men seek more advice on verbal tasks.
Advisor gender does not matter. These results suggest that gender may affect the
decision to seek advice.
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3.1 Introduction

Whether it is selecting what retirement plan to enroll in, how to invest our savings,
or which educational path to pursue, we often rely on the advice of others in
the hope of making a better decision. In fact, it is hard to think of a scenario
in which an important professional or personal decision would be made entirely
alone, without the help of others.

In general, reaching out to others seems to be a successful strategy: advice
improves outcomes in a wide array of domains (see Bonaccio and Dalal (2006) for
an overview). Examples include farming (Cole and Fernando, 2014), retirement
savings (Duflo and Saez, 2003), and schooling decisions (Jensen, 2010). In addition,
seeking help is a central part of forming relationships and conducting effective
leadership (Garvin and Margolis, 2015), and can increase the perceived competence
of the advice-seeker (Wood Brooks et al., 2015).1

Importantly, getting access to other people’s advice inherently requires asking
for their help, and the quality of the guidance we receive depends on who we turn
to. Therefore, understanding what factors determine the decision to seek advice
and who we turn to is crucial. This paper examines if men and women differ in
their advice seeking decisions. Specifically, we examine whether there is a gender
difference in the propensity to seek advice, and if the gender of the advisor matters
for this decision.

We contribute to two strands of literature. First, we add to the scholarship
that examines advice seeking and the effect of advice. For example, Chandrasekhar
et al. (2018) conducts a field experiment and finds that fear of social stigma inhibits
advice-seeking. Blunden et al. (2019) do nine different studies on e.g Amazon
Mechanichal Turk and in the laboratory, and show that advisees face a backlash
when they don’t follow the advice they’ve solicited. Furthermore, advice has been
found to affect decision making in inter-generational games (Schotter and Sopher,
2003, 2006, 2007). Also, advice influences strategic play (Cooper and Kagel, 2016),
has a positive effect on learning (Celen et al., 2010; Iyengar and Schotter, 2008)
and selection into competition (Brandts et al., 2015).

The second literature that we add to are the studies closest to ours in terms
of their research question. These studies have used surveys to examine gender
differences in advice seeking behavior. For example Finke et al. (2011) and Babiarz

1However, it is important to note that not all advice is good advice (Argyris, 2000). One example
from the management literature by McDonald and Westphal (2003) show that chief executive
officers that are governing poor performing firms and taking advice from their personal social
networks are inhibited and do not change their strategy, indirectly resulting in lower performance.
Another study, focused on financial advice, concludes that advisers fail to debias their clients but
rather reinforce them and put the advisees with a well-diversified low-fee portfolio in worse position
(Mullainathan et al., 2012).
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et al. (2012) study gender differences in seeking financial advice and Nam et al.
(2010), OBrien et al. (2005), and MacLean et al. (2017) consider gender differences
in seeking medical advice. By studying naturally formed advisor-advisee pairings,
these survey-based studies fail to address the central endogeneity issue of advice. In
real life, we often select our advisors on a number of characteristics. For instance,
we may turn to someone for help because we feel comfortable around them, or
because we know that they have expert competence in a certain field.2 This makes
it impossible to study the role of gender in the advice seeking process without
randomizing the advisor-advisee pairing. We solve this problem by introducing a
new experimental framework where advisors are exogenously paired with their
advisees.3 This allows us to study the role of gender in the advice seeking process.
We add to these papers by providing the first experimental study focusing on
gender differences in advice seeking behavior.

In our laboratory experiment, participants are asked to respond to verbal and
math questions under time pressure. For each question, they have the possibility
to seek costly advice from a previous participant. The participants are randomized
into a control and a treatment group, where the difference lies in how much
information is disclosed about the advisors. In the control group, the participants
only know the gender of advisor through an alias.4 In the treatment group, the
participant can see the average score of the advisor (a measure of the quality of the
advice) in addition to the alias. The gendered information about the advisors is
included to examine whether there is an ingroup bias (i.e. advisees prefer advisors
of the same gender) in the decision to seek advice, and if these effects are driven by
one gender or the other.5

In our controlled laboratory environment, we hypothesized that we would
find that women seek more advice than men due to lower confidence (Croson
and Gneezy, 2009). This effect was expected to be stronger on stereotypically
male questions where the gender difference in confidence is particularly large
(Barber and Odean, 2001; Beyer, 1990; Coffman Baldiga, 2014; Deaux and Farris,

2See for instance Copeland et al. (2007), Hofmann et al. (2009), Lee (1997), Perloff (2003), and
Yaniv and Kleinberger (2000) for a discussion of preferred characteristics of advisors.
3There is no direct interaction between advisors and advisees, or among advisees. Each advisee sit
in a separate carrel and solves problems on his or her screen. If the advisee is unsure about the
answer to a problem, he or she can buy advice (consisting of a previous participants answer) by
clicking on a yellow button (doing so reveals the advisors answer to this question). The only social
interaction that the advisees experience in this experiment is when the researcher reads the loud
instructions at the outset. Thus social image concerns should not be present in this setting.

4The names that were chosen as aliases were taken from a list of most common baby names in the
cohorts born 1991-1993.

5We will use the term ingroup when discussing and examining whether female (male) advisees are
more likely to buy advice from female (male) advisors.
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1977; Lundeberg et al., 1994). In addition to examining gender differences in the
propensity to seek advice, we analyze whether the advisor’s gender affects this
propensity: are men more likely to seek advice from other men?

We hypothesize – based onNyarko et al. (2006) who create a market and let the
subjects bargain over advice in an investment game and find that the experimental
participants prefer advice from economics students and students of their own type6
– that male advice would be preferred. Furthermore, due to the general notion
that women have lower ability than men in math (Carrell et al., 2010; Eccles et al.,
1990; Reuben et al., 2014), we believe that the preference for male advice would be
particularly strong on math tasks. In sum, our main hypotheses concern gender
differences in the propensity to seek advice and whether the advisor’s gender
matters for this decision. We also expect to find ingroup bias, i.e. that advisees
prefer advisors of the same gender.

We have three main findings. First, contrary to our initial beliefs, we find
that women seek less advice than men. Second, we find that this result is driven
by the fact that women seek less advice in the information treatment and the fact
that men seek more advice on verbal questions. Third, we find that the gender
of the advisor (conveyed through the alias) does not affect the willingness to seek
advice. Thus while men are more likely to seek advice than women, participants
are equally likely to turn to female as a male advisor. This is true irrespective of
subject gender.

6Referring to different demographic characteristics which include gender, age, major, GPA.
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3.2 Experimental Design

The experiment is designed to examine if there are gender differences in advice
seeking and if information about the gender of the advisor, the quality of the
advice and the type of questions asked affects the propensity to seek advice. In
order to understand the role of gender in the decision to seek advice, we have
to study how individual agents behave when they are on their own, and are not
influenced by others. By collecting data in a controlled laboratory environment,
where all social interaction between advisor and advisee has been removed, we can
study whether gender plays into the decision to seek advice.

We have two different versions of the experiment; one for the advisors and
one for the advisees. The data from the advisor-experiment is only used as an
input to the main experiment where we test the behavior of the advisees. We
start by introducing the set up of the tasks that are central to both versions
and, subsequently, present the advisor- followed by the advisees-version of the
experiment.

The main task in both versions of this experiment is to answer mathematical
and verbal questions under time pressure. The time pressure is made salient by a
clock ticking downwards in the corner of the screen. The question type is multiple-
choice and the questions are either copies or versions of the ones used in GRE tests
(POWERPREP®II, Version 2.2 Software: Preparation for the Computer-delivered
GRE®revised General Test).7 It is up to each individual participant to determine
how much time to spend on each question and it is not possible to go back and
change any previous answers.

In the advisors-version of the experiment, participants have 17.5 minutes to
answer 21 math questions (average of 50 seconds per question) and 10.5 minutes to
answer 21 verbal questions (average of 30 seconds per question). They receive 50
cents per correct answer, and are given pen and paper as well as the option to use a
calculator on the screen in the math section. Before the advisors start answering the
questions, they fill out a form about themselves including information on gender,
age and education. They are then given an alias that is based on their gender, see
Figure 3.A.1 in the Appendix. The women are given names such as Amber, Sarah,
Danielle and Nicole, and the men are given names like David, James, Adam and
Brandon. The list of different names is based on most common baby names in the
US from 1992, around the time that most of the experimental participants were

7The math questions are exact copies of the GRE test and the verbal questions are slightly changed
to fit the experimental program and set up.
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born and they are all of Christian-American origin.8 We use these type of aliases
to make sure that the names only convey the gender of the participant and not,
for instance, different ages, geographic or cultural background.9

The main differences between the advisor-version and the advisees-version of
the experiment are that (1) for each question the advisees get an option to buy
advice from a participant who participated in the advisor-version of the study, (2)
they answer 18 questions of each type instead of 21 questions and (3) they get
somewhat less time to answer the questions.10 The payment for each question is
similar as for the advisors.11 For the math and verbal part respectively, advisees
earn money for each correct answer, and have the option to buy advice to help
them answer correctly. Advisees could never earn less than 0, regardless of how
much advice they bought. In other words, if a participant had zero earnings, he
or she received advice for free.

Before the advisees start to answer the questions, they are informed about the
experimental set up and that they will be given the option to buy advice for each
question. They also find out that the advisors are real people from a university
in the United States that had more time to answer the questions. They were also
told that in the math section, advisors had access to a calculator.12 They are also
told that the alias of the advisor is based on their true gender. The advisees are
also asked to answer some demographic questions. In addition, they estimate how
many questions they believe they will get correct on the math and verbal part
of the experiment, with and without the use of advice. The first belief question

8The categorization into Christian-American names was done by the researchers themselves, and
should thus be treated with caution. The reasoning behind attempting a categorization, was that
we wanted to isolate the effect of advisor gender, and not contaminate it with for example ethnicity.

9The reason we reveal the alias to the advisors, is to facilitate the disclosure of advisor gender to the
advisees in the main experiment. Because we convey the alias to the advisors, we could then tell
participants in the main experiment (i.e. the advisees) that they would take part in the exact same
procedure as the advisors did (women get a female alias, and men get a male alias). The idea was
that this would reveal the fact that male advisors had male aliases and female advisors has female
aliases without conveying our research question.

10We took away 3 questions of each type that most advisors either answered incorrectly or correctly.
Regarding the time limit, the advisees have 14 minutes and 24 seconds at their disposal to answer
all the 18 math questions (48 seconds on average per question) and 8 minutes and 24 seconds at
their disposal to get through all the verbal questions, that is on average 28 seconds per question.
The difference was motivated by the fact that the verbal questions were deemed easier than the
math questions (this was determined by piloting the task).

11The advisees-experiment was conducted in Denmark - In the study the advisees receive DKK 4
(USD 1 corresponds to about DKK 6.4) for each correct answer and the cost of advice is DKK 1.

12The reason for adding the additional advantage on the math part, was that we were worried the
math questions may be too hard for subjects to solve. In order to promote variation in advisors
scores, and avoid a situation where no math questions were answered, the calculator was added to
this part.
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was incentivized, and the second was not.13 In the main part of the experiment,
the order of the questions within each domain is randomized and the answer of
an advisor is randomly matched to each question without replacement, i.e. the
questions occur in a random order and so do the advisors. The match between the
advisor and the question is random, and the advisees never face the same advisor
(or question) twice. There are an equal number of male and female advisors.
These design choice are all made in order for us to be certain that there would
be no question- or order-specific advice seeking patterns that could influence our
results with respect to choice of the gender of the advisors. With this design, we
also exclude the possibility that advisees could learn about the ability of specific
advisors.

As the advisees start the main part of the experiment, they see the question,
the answer-alternatives and a red button which they click to submit their response.
In addition, on the screen they also see the question "Would you like to use
the opportunity to ask NAME for advice?" where "NAME" represents the alias
corresponding to that particular advisor, and a yellow button under the question
saying "Ask NAME For Advice". If the advisees choose to click on that button
the answer of that particular advisor appears on the screen and, with that advice
in mind, the advisees submit their own response. Moreover, in the corner of the
screen there is a small text box including information on the cost of the advice
and the payment for each question.

The experiment has two treatments, the no-information-treatment (NIT)
and the information treatment (IT). In the NIT only the alias of the advisors is
presented to the advisees, conveying the gender but nothing else. In the IT, we
have added information about the total score of the advisor on that part. More
specifically, for each mathematical (verbal) question, the advisees are presented
with an advisor alias and the total score that the particular advisor had on the
mathematical (verbal) part. The treatment difference consists of an added sentence
with new score-advisor information for each question, i.e. "NAME got X out of
18 of the math (verbal) questions right". As an example, advisees in NIT matched
to the advisor named Eric with 14 out of 18 questions correct on the mathematical
part would be given the following question "Would you like to use the opportunity
to ask Eric for advice?" and advisees in IT "Would you like to use the opportunity
to ask Eric for advice? Eric got 14 out of 18 of the math questions right", see
Figure 3.A.2 in the Appendix for a screenshot from the experiment. The advisees

13The participants were asked to state how many questions they thought that they would respond
correctly in the experiment, i.e. with advice. If their guess turned out to be correct they would
get paid. We also asked them how many questions they thought that they would have answered
correctly if they would not have had the possibility of asking for advice, since this was not a part
of the experiment it was not incentivized.



102 MOTIVATION AND GENDER

are randomized into one or the other of the two treatments. All advisees complete
both the math and the verbal part.

After the main tasks are done, all advisees are asked to respond to some
additional question concerning their beliefs about the experiment and take part
in a risk elicitation exercise based on the multiple price lists by Holt and Laury
(2002).
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3.3 Experimental Procedures

To gather data on advisors we conduct the first part of the experiment at Harvard
Decision Science Lab at Harvard University in February 2016. We had 42 people
participating, 18 women and 24 men.14 In table 3.A.1, we see that there are no
significant differences between scores of the women and men participating as advi-
sors, they are in fact remarkably similar. The advisees experiment was conducted
at the laboratory facilities at the Center for Experimental Economics University
of Copenhagen, from May 3rd to 5th 2016. We recruited 200 participants that
were randomized within each session into each treatment, 100 into the IT and 100
into the NIT. In terms of gender 103 women and 97 men participated and with 51
men and 49 women in IT and 46 men and 54 women in NIT. Demographic and
background information about the advisees are presented in Table 3.A.2 in the
Appendix.

All experimental sessions started with the participants being randomly seated
at different cubicles and asked to read instructions on the screen. This was followed
by a short introduction read out loud, repeating the most important pieces of
information. The experiment then continued as explained in the previous section.

14Among the 24 males we randomly picked 18 to be advisors in the advisees experiment, thus, in
our final advisor dataset we had 18 female and 18 male advisors.
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3.4 Empirical Strategy

The experiment is designed to test gender differences in two dimensions of advice
seeking, namely in the preferred gender of the advisor and in the propensity to
seek advice. Our central questions are whether it is more likely that subjects turn
to male or female advisors for advice, and if the propensity to seek advice differs
between men and women. We are also interested in understanding if advice seeking
is driven by ingroup bias. Apart from gender of the advisor and the subject, we
test whether the gendered-related results are influenced by the two main variations
included in the experiment, namely, information about the quality of the advice (i.e.
average score of the advisor) and gender stereotyped domains. More specifically, we
test if information about the quality of the advice enhances or decreases potential
gender difference in whom advice is being sought from and in the propensity to
seek advice. Interacting the gender of advisor and advisee with the information
treatment teaches us about the potentially biased beliefs about ability that could
be driving the results regarding the choice of the advisors preferred gender. It
also contributes to the understanding of differential expectations that advisees of
different genders have, and if information can eliminate such differences. Similarly,
we examine if the gender stereotypical domains, i.e. mathematical or verbal
questions, affect potential gender differences in whom advice is being sought from
and/or the propensity to seek advice. In this section, we lay out the econometric
strategy we use to test each of these hypotheses.

To examine our hypotheses we run the six different regressions specified and
discussed below. The dependent variable in all specifications is the dummy Advice
referring to whether or not advice is sought on a particular question (=1 if advice
is sought, 0 otherwise).15 The first regression is set up in order for us to examine
if the gender of the advisees and advisors matter for the decision to seek advice
or not. The variable FemaleAdvisor indicates the gender of the advisor that the
subject sees on a particular question (=1 if female, 0 if male) and Female indicates
whether the subject is female or male (=1 if female, 0 if male). In terms of our
main hypotheses, we expect that the coefficient corresponding to FemaleAdvisor is
negative and Female positive, and that both are significant.

15For each regression we cluster standard errors on the individual level of the advisee, and get 200
clusters. Since the hypotheses and models are based on interactions we run OLS-specifications,
controlling for the Round (1-36; 1 for the first, 2 for the second, ..., 36 for the last question received).
The variable Treatment denotes whether a subject participates in the IT or not (=1 if in NIT
group, 0 if IT group). The variable Math captures whether the question is of the stereotypically
male domain with math questions or if it is a word task and stereotypically female (=1 if a math
task, 0 otherwise).
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(1) Advice = F emal eAdvi sor + F emal e +T r eatment + M at ℎ + Round

In the second regression, we look at ingroup effect captured by the interaction
term FemaleAdvisor*Female (=1 if both the advisor and the advisee is female, 0 if
either is male). We expect it to be positive and significant.

(2) Advice = F emal eAdvi sor + F emal e + (F emal eAdvi sor ∗ F emal e)+
+T r eatment + M at ℎ + Round

In addition to these tests, we examine our secondary hypotheses with respect to
the treatment and domain when interacted with gender. First, we look at whether
men andwomen react differently to the treatment by examining (Female*Treatment)
in regression (3). If we find that the coefficient for (Female*Treatment) is significant
we also test if there is a significant gender difference within each treatment. For the
baseline treatment, i.e. the IT, this is represented by the effect and significance of
Female. To examine the effects of gender within the NIT, we test the significance
of the sum of the coefficients for Female and (Female*Treatment), which is the
estimated gender difference within the NIT treatment. Second, we focus on the
interaction term between the treatment and the gender of the advisor, examining
the coefficient for (FemaleAdvisor*Treatment) in regression (3). Similarly to before,
if we find significant effects, we test if there is an effect of the gender of the advisor
within each treatment separately.

(3) Advice = F emal eAdvi sor + F emal e +T r eatment + M at ℎ+
+(F emal e ∗T r eatment ) + (F emal eAdvi sor ∗T r eatment ) + Round

Third, we analyze the ingroup effect interacted with the treatment, i.e. the
coefficient for (FemaleAdvisor*Female*Treatment) in regression (4), again, if we
find a significant interaction effect we also test if the ingroup effect is significant
within each treatment. In terms of the signs of our hypotheses, we expect that
information would help the advisees to make more informed choices, and that bi-
ases would be reduced. That said, these hypotheses are based on finding significant
effects on our primary tests. For example, in terms of the gender of the advisors,
we expect to find gender effects and an ingroup and as we introduce information
about the advisors score we hypothesize that this bias will be reduced. In addition,
since women have lower confidence and beliefs about their abilities compared
others, we believe that the information about advisors score might impact female
and male advisees differently, due to updated beliefs about the ability of others.
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(4) Advice = F emal eAdvi sor + F emal e + (F emal eAdvi sor ∗ F emal e)+
+T r eatment + M at ℎ + (F emal e ∗T r eatment ) + (F emal eAdvi sor∗
∗T r eatment ) + (F emal eAdvi sor ∗ F emal e ∗T r eatment ) + Round

Subsequently, we continue by looking at the domains and if we can find
stereotypical behavior of men or women with respect to the math and verbal
questions. To do this, we proceed similarly as for the gender and treatment effects
but now we focus on regression (5) and (6). In regression (5) we test the effects of
(Female*Math) and (FemaleAdvisor*Math). We hypothesize that, due to stereotyp-
ing, females will have lower confidence and female advisors will be believed to be
less knowledgeable in math tasks (compared to word tasks). Hence, the coefficient
for (Female*Math) is expected to be positive and significant and the coefficient for
(FemaleAdvisor*Math) is expected to be negative and significant. If the coefficients
are significant, we also test if the gender differences are significant within each
domain.

(5) Advice = F emal eAdvi sor + F emal e +T r eatment + M at ℎ+
+(F emal e ∗Word) + (F emal eAdvi sor ∗Word) + Round

Finally, in order to tests ingroup and domain effects, we analyze the coefficient
for (FemaleAdvisor*Female*Math) in regression (6), and if it is significant we also
test if the ingroup effect is significant within each domain.

(6) Advice = F emal eAdvi sor + F emal e + (F emal eAdvi sor ∗ F emal e)+
+T r eatment +M at ℎ+ (F emal e ∗M at ℎ)+ (F emal eAdvi sor ∗M at ℎ)+
+(F emal eAdvi sor ∗ F emal e ∗ M at ℎ) + Round

In sum, regression (1) give us the results for the hypotheses on the gender of
the advisees and the gender of the advisor matters for the decision to seek advice
or not. The second regression tests the interaction between gender of advisee and
advisor, i.e. the ingroup effect. In regression (3) we test in the gendered effects
differ between treatments and in (4) whether the gendered effects differ between
treatment as we include the interaction between ingroup and treatment. Similarly,
in regression (5) we test in the gendered effects differ between gender stereotypical
domains and in (6) whether the gendered effects differ between domains as we
include the interaction between ingroup and domain.
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3.5 Results

In Table 3.1, we display the regression results from the six models presented in the
empirical strategy.

Table 3.1: Main Results

(1) (2) (3) (4) (5) (6)
Female -0.0751∗ -0.0781∗ -0.167∗∗∗ -0.170∗∗∗ -0.145∗∗∗ -0.142∗∗∗

(0.025) (0.025) (0.000) (0.000) (0.000) (0.001)

Female Advisor 0.00793 0.00484 0.0240 0.0210 0.0165 0.0201
(0.407) (0.718) (0.079) (0.295) (0.228) (0.304)

NIT 0.0729∗ 0.0729∗ -0.00513 -0.00585 0.0728∗ 0.0728∗

(0.030) (0.030) (0.915) (0.904) (0.030) (0.030)

Math question -0.0235 -0.0235 -0.0236 -0.0236 -0.0881∗ -0.0812∗

(0.394) (0.394) (0.392) (0.393) (0.016) (0.033)

Round 0.00725∗∗∗ 0.00725∗∗∗ 0.00726∗∗∗ 0.00726∗∗∗ 0.00722∗∗∗ 0.00722∗∗∗

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Female - Female Advisor 0.00601 0.00558 -0.00698
(0.753) (0.838) (0.799)

Female - NIT 0.183∗∗ 0.184∗∗

(0.006) (0.007)

Female Advisor - NIT -0.0321 -0.0306
(0.092) (0.254)

Female - Female Advisor - NIT -0.00238
(0.950)

Female - Math 0.141∗∗∗ 0.128∗∗

(0.000) (0.003)

Female Advisor - Math -0.0171 -0.0309
(0.400) (0.278)

Female - Female Advisor - Math 0.0269
(0.508)

Constant 0.341∗∗∗ 0.342∗∗∗ 0.382∗∗∗ 0.383∗∗∗ 0.373∗∗∗ 0.371∗∗∗

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Observations 7082 7082 7082 7082 7082 7082

p-values in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Notes: The interaction variables are displayed with a dash (-) in between the lables of variables in
in the interaction. In each regression we cluster on the individual level, implying 200 indivdiual
clusters per regression.
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We start by looking at the first regression, examining the effect of the gender
of the advisee and the advisor. We find that the female advisees seek significantly
(p=0.025) less advice than their male counterparts, and that the gender of the
advisor does not matter for this decision. The significant effect size of 0.075
corresponds to an average difference of 2.7 questions (out of a maximum of 36) in
which the male advisees would ask for advice and the female advisees would not.
In the second regression, we find that the gender of the advisee interacted with the
gender of the advisor does not seem to matter for the decision to seek advice.

Moving on to the secondary tests, in regression (3) we find that the interaction
between the gender of the advisee and the NIT is significant (p=0.006) and positive.
The regression is set up so that, to understand if the effect of gender exists in one
or the other of the two treatments we can look at the coefficient for female, that
corresponds to the effect of being female in the IT. We see that it is negative and
significant (p=0.0003), however, there is no significant gender difference in the
NIT (p=0.731). As you can see in regression (6) the interaction between the
treatment and FemaleAdvisor and the interaction between the treatment and the
ingroup effect are not significant.

The results from the interactions between gender of the advisees, advisors
and the question domain look similar to the interactions with the treatment. We
find that the coefficient for Female*Math is positive and significant (p=0.0001)
in regression (5) and Female coefficient in regression (5) that now correspond to
the effect with respect to the verbal tasks, is negative and significant (p=0.001).
Looking at the math tasks separately, we find that the gender difference is small
and not significantly different from zero (p=0.912). The effect of the advisor being
female interacted with the domain in regression (5) and with the gender of advisees
and domain in regression (6) are insignificant.

The main results are also shown in the bar graph in Figure 3.1 clarifying first
the gender and treatment effect by showing that the difference between male and
female advisees is only present in the IT. Similarly, the interaction terms between
being female and the dummy for mathematical task show that there is a smaller
gender difference in advice seeking in the mathematical domain. These results
are displayed graphically in the second graph in Figure 3.1 where we see that the
gender gap is driven by the difference in the verbal section, where men seek more
advice than women. This result is in line with stereotypical domains.

In sum, we find that advisor gender does not influence the decision to seek
advice. Since advisors of different genders had equal performance, we can rule
out the hypothesis that gender discrimination and ingroup bias has an effect on
the decision to seek advice in this setting. We also find that there are substantial
gender differences in the decision to seek advice. Female advisees seek less advice
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Figure 3.1: Propensity to seek advice over gender and treatment
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than men in general, and these differences seem to be driven by behavior in the IT,
and by men seeking more advice on verbal questions than women.
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3.6 Exploratory Analyses

In this section, we conduct exploratory analyses with respect to robustness and
potential mechanisms to explain our results.

3.6.1 Controlling for individual characteristics, beliefs and
question difficulty

We start by looking at variations appearing on the individual level, and testing
the consistency of the results while adding individual-level control variables to
the six main regression models in Table 3.1. We believe that preferences related to
risk, confidence and beliefs about the performance contribution of the advisors
might impact the decision to seek advice. For example, one could imagine that
advice is sought when one has lower confidence about one’s own ability, or higher
beliefs about how well other people perform. In terms of risk, we think that more
risk averse advisees may seek more advice in order to get more information and
thus be more certain about what the correct response could be before they make a
decision. We also add a measure corresponding to the difficulty of each question,
that we also believe should positively impact the decision to seek advice. The
regression results are displayed in Table 3.2.

The risk measure is based on lottery choices, see Holt and Laury (2002), and
was completed by every advisee after the advice seeking part of the experiment.
The effect of the risk measure is insignificant, with a coefficient close to zero. The
measures of confidence and beliefs are based on a hypothetical question about the
score that the advisees though that they would get on the verbal and mathematical
parts respectively. Two questions were asked, the first one was an incentivized
question where the advisees had to guess their score with advice and the second
(non-incentivized) concerned their score without advice. Both questions were
asked before the advisees started the main tasks. We use the question about the
advisees score without advice as a measure of confidence, including one answer
for the verbal and one answer for the math tasks. The measure of implicit beliefs
about the advisors is the difference between the answer to the question on score
with advice and the score without advice, measured on math and verbal tasks
separately. As expected, the coefficient for confidence is negative and significant
(p=0.0004). However, the coefficient corresponding to implicit beliefs about the
advisors is insignificant.

In order to control for question difficulty, we use the advisors answers for each
question and check the average score for each question. The analysis with respect
to question difficulty is conducted in a similar manner as for the individual control
variables, i.e. we add question difficulty to the regressions. As one would expect,
as the questions become more difficult more advice is sought. This supports the
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Table 3.2: Impact of Risk, Confidence, Beliefs and Question Difficulty

(7) (8) (9) (10) (11) (12)
Female -0.0923∗∗ -0.0945∗∗ -0.171∗∗∗ -0.173∗∗∗ -0.145∗∗∗ -0.142∗∗∗

(0.005) (0.005) (0.000) (0.000) (0.000) (0.000)

Female Advisor 0.00674 0.00449 0.0216 0.0199 0.0143 0.0172
(0.479) (0.741) (0.113) (0.316) (0.293) (0.372)

NIT 0.0868∗∗ 0.0868∗∗ 0.0191 0.0188 0.0863∗∗ 0.0863∗∗

(0.007) (0.007) (0.670) (0.679) (0.007) (0.007)

Math question -0.0110 -0.0110 -0.0125 -0.0125 -0.0610 -0.0555
(0.682) (0.682) (0.642) (0.642) (0.088) (0.137)

Round 0.00718∗∗∗ 0.00718∗∗∗ 0.00718∗∗∗ 0.00718∗∗∗ 0.00715∗∗∗ 0.00715∗∗∗

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Risk -0.0299 -0.0299 -0.0276 -0.0276 -0.0297 -0.0297
(0.628) (0.628) (0.646) (0.647) (0.631) (0.631)

Confidence -0.0190∗∗∗ -0.0190∗∗∗ -0.0178∗∗∗ -0.0178∗∗∗ -0.0177∗∗ -0.0177∗∗

(0.000) (0.000) (0.001) (0.001) (0.001) (0.001)

Implicit Belief 0.00813 0.00813 0.00856 0.00856 0.00875 0.00875
(0.164) (0.164) (0.141) (0.141) (0.137) (0.137)

Question Difficulty 0.403∗∗∗ 0.403∗∗∗ 0.402∗∗∗ 0.402∗∗∗ 0.403∗∗∗ 0.402∗∗∗

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Female - Female Advisor 0.00438 0.00332 -0.00584
(0.818) (0.903) (0.829)

Female - NIT 0.160∗ 0.160∗

(0.012) (0.015)

Female Advisor - NIT -0.0298 -0.0292
(0.116) (0.280)

Female - Female Advisor - NIT -0.000823
(0.983)

Female - Math 0.108∗∗ 0.0972∗

(0.002) (0.019)

Female Advisor - Math -0.0150 -0.0259
(0.460) (0.357)

Female - Female Advisor - Math 0.0212
(0.600)

Constant 0.423∗∗∗ 0.424∗∗∗ 0.445∗∗∗ 0.446∗∗∗ 0.433∗∗∗ 0.431∗∗∗

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Observations 7082 7082 7082 7082 7082 7082

p-values in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Notes: The interaction variables are displayed with a dash (-) in between the labels of variables in
in the interaction. In each regression, we cluster on the individual level, implying 200 indivdiual
clusters per regression.
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validity of the experimental design, since the likelihood of seeking advice should
be higher for more difficult questions.

Including these control variables, the main variables that were significant
in Table 3.1 remain significant in Table 3.2. The effect sizes are also relatively
consistent over the six specifications. In the first column in Table 3.2, labeled
regression (7), the absolute effect size of the female dummy increases with about
0.02 compared to regression (1) in Table 3.1, corresponding to an increase of 23%.
Comparing regression (9) in Table 3.2 to regression (3) in Table 3.1 we find that
the effect size of the interaction term between female and NIT has decreased with
0.02, corresponding to 12%. Last, we find that the effects size of the interactions
between female and math decreased with about 0.03 (27%) in regression (11) in
Table 3.2 compared to regression (5).

In sum, as we add individual and question specific control variables, our
main results are robust, the coefficients that were significant in Table 3.1 remain
significant in Table 3.2. Furthermore, the negative effect of confidence and positive
effect of difficulty on advice seeking give us some validation of our expectations
about advice seeking and the experimental design.

3.6.2 Score of the Advisor

In this section, we explore the effect of the score of the advisors. In Figure 3.2 we
show that as the score of the advisor increases, from 3 (which is the lowest score
of an advisor) to 18, the average number of advice sought from those advisors
increase steadily in the IT, both for men and for women. As expected, there is
no relationship in NIT. This implies that the scores of the advisors contribute
positively to the willingness to seek advice and that our main results do not seem
to be related to e.g., different views by men and women on what is a reasonable
advisor score.

To get an additional validity check with respect to our experimental design,
we run our first regression specification from the empirical strategy, including the
control variables from above and the score of the advisor for each question on
the sample of advisees that took part in the IT. The results are displayed in Table
3.A.3 in the Appendix. In line with our expectations, we see that a higher average
score of the advisors influence advice seeking significantly (p=0.000).

3.6.3 Impact of advice

In this final section, we examine if advice is being followed conditional on being
sought and if there are any treatment or gender variations. We find that when
advice is sought it is being followed 94% percent of the time. In Table 3.A.4 in the
Appendix, we run the same six regression models as specified in the section on
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Figure 3.2: Propensity to seek advice given the score of the advisor
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sought divided by the number of times an advisor with a paricular score was presented to a subject.

the empirical strategy but exchange the dependent variable to whether advice is
followed or not (instead of sought) and limit the sample to actions when advice
was sought. We see that there are no gender, treatment or domain effects on the
choice of whether to follow advice given that advice is sought.

Finally, we look at whether the gender, treatment or domain effects have
implications on performance in terms of score and profit. The results with respect
to score and profit are displayed in Table 3.A.5 in the Appendix. The set up of
the regression models is the same as in Table 3.1. In the first column, we use the
dummy variable on whether the question is answered correctly as our dependent
variable. We see that advice significantly and positively affects whether the question
is answered correctly. Given that advice is expected to be sought on more difficult
questions, the positive effect is not certain. However, we expect that if advice
would not have been offered, the participants would have performed worse on the
questions where they sought advice than on other questions. The positive and
significant result in 3.A.5 in the Appendix indicates that the input we get from
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seeking advice improves performance in terms of score. In the second regression,
where we use profit as our dependent variable, we find an insignificant effect of
advice seeking. Taking the positive results on score into account, we expect smaller
effects on profit since the advice is costly and not always helpful. Similarly, across
the two regressions, we see that the female dummy is negative and significant but
that the treatment or domain does not matter for the results.

We conclude that advice is followed once it’s bought, making it an important
component in the decision process. In terms of performance, we see that the
propensity to respond correctly to a question is increased with advice. However,
the effect on monetary payoff is insignificant. In other words, buying advice
increases the probability of being correct, but it does not do so in a profit increasing
way: the increase in profits from seeking advice is offset by the cost of advice. Also,
women score worse than men, and receive a lower monetary payoff.
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3.7 Discussion and Conclusion

In this study, we examine gender differences in advice seeking. We ask whether
women seek less advice than men, and if individuals prefer female or male advisors.
In order to provide a deeper understanding of what drives differences in advice
seeking, we add two domains: mathematics and verbal and an information treat-
ment. We find that men seek more advice than women. This result is driven by
two behavioral patterns. First, in accordance with the literature on stereotyped
domains (see for instance Bordalo et al., 2016), we find that male subjects seek
more advice than female on the verbal tasks. Second, women seek less advice
in the information treatment in which they learn the quality of the advice. We
then turn to the question of whether there is a preference for male advice, and
show that subjects are equally likely to solicit female as male advisors. This is true
irrespective of advisee gender, domain, and treatment. We run several robustness
checks, and show that the results remain intact. We fail to identify a mechanism,
and the question of why women seek less advice than men remains open.

However, we believe that ranking aversion triggered by the information
treatment is one remaining potential mechanism worth exploring in future studies.
To illustrate what we mean by this, consider an advisee who has a preferred answer
alternative in mind on a particular question where she has the opportunity to buy
advice from an advisor with a perfect score. If she decides to buy advice from this
advisor, the advisee will automatically learn whether her own original preferred
alternative was right or wrong. If she instead goes ahead with her preferred
alternative without advice, she will avoid the potential cost of knowing whether
she was wrong, i.e how she ranks in relation to the perfect advisor. Ranking
adverse women in the information treatment could thus be driving our result.
Previous studies support the notion of women being rank averse. For example,
Niederle and Vesterlund (2007) show that women shy away from competition and
that competition involves two elements; rivalry over resources and social status
ranking (Schram et al., 2018). In addition, two studies investigate the effect of
social status ranking on performance and both find that women perform worse
than men due to social status ranking (Azmat and Iriberri, 2016; Schram et al.,
2018). As we introduce information about the score of the advisor, the advisees
are required to compare their own knowledge to the advisor’s if they buy advice.
In light of this, we believe that the social ranking introduced by the information
treatment could potentially have differential gender effects and explain our results.
More studies are needed to explore the validity of this mechanism. In addition, we
encourage replication and investigations of our results and their validity in other
settings.

As a concluding remark, we would like to emphasize the novelty of this
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question and results. Compared to previous studies, we shine light on the specific
issues related to the interaction between more or less informed decisions to seek
advice and the interaction between gender of the advisee, advisor as well as gender
specific domain. We are also able to confirm that, as expected and previously found,
the quality of advice, and question difficulty has a positive influence and confidence
has a negative influence on advice seeking. These results are encouraging in terms
of the design of the experiment and validity of the results.
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Figure 3.A.1: Sceenshot from the Experiment - Alias

Table 3.A.1: Advisor’s score

Variable Mean Std. Dev. N
All Questions 24.833 6.213 36
Math Questions 11.889 4.076 36
Verbal Questions 12.944 3.861 36
Male Advisors: All Questions 24.778 6.103 18
Male Advisors: Math Questions 12.389 4.132 18
Male Advisors: Verbal Questions 12.389 4.075 18
Female Advisors: All Questions 24.889 6.498 18
Female Advisors: Math Questions 11.389 4.075 18
Female Advisors: Verbal Questions 13.5 3.666 18
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Table 3.A.2: Background information and comparison between treatment groups.

Background information NIT IT

Grow up
(share in each Africa 0.05 0.10
category) Asia 0.09 0.07

Australia 0.01 0.01
Europé 0.76 0.74
North America 0.06 0.04
South America 0.03 0.04

Highschool
(share in each Africa 0.05 0.09
category) Asia 0.09 0.07

Australia 0.01 0.01
Europé 0.77 0.75
North America 0.06 0.04
South America 0.02 0.04

Education level
(share in each High school 0.07 0.09
category) Bachelor 0.36 0.36

Master 0.57 0.54
Other 0.00 0.01

Education field
(share in each Economics 0.26 0.26
category) Political Science 0.06 0.04

Mathematics 0.04 0.03
Psychology 0.01 0.01
Humanities 0.10 0.07
Other Social Sciences 0.07 0.15
Other Natural Sciences 0.24 0.24
Other 0.22 0.20

Other
Females (share) 0.49 0.54
Age 25.17 25.53
Risk measure 0.535 0.54

Total number of Subjects 100 100
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Figure 3.A.2: Screenshot from the Experiment - IT with math question
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Table 3.A.3: Score of Advisors

(13)
Female -0.167∗∗∗

(0.000)

Female Advisor 0.0234
(0.090)

Math question 0.0699∗

(0.037)

Round 0.00670∗∗∗

(0.000)

Advisor Score 0.0421∗∗∗

(0.000)

Constant -0.178∗∗

(0.004)
Observations 3543

p-values in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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Table 3.A.4: Effects of Gender, Treatment and Domain on Following Advice

(26) (27) (28) (29) (30) (31)
Female 0.00262 0.00259 0.000812 0.00901 -0.0124 -0.0183

(0.803) (0.854) (0.955) (0.625) (0.260) (0.224)

Female Advisor 0.00360 0.00357 0.000685 0.00769 0.0114 0.00638
(0.655) (0.749) (0.952) (0.573) (0.171) (0.513)

NIT -0.0147 -0.0147 -0.0190 -0.0122 -0.0151 -0.0152
(0.161) (0.161) (0.290) (0.547) (0.149) (0.146)

Math question -0.0299 -0.0299 -0.0300 -0.0296 -0.0368 -0.0421
(0.105) (0.105) (0.104) (0.108) (0.119) (0.085)

Round 0.0000618 0.0000618 0.0000632 0.0000780 0.000117 0.000129
(0.933) (0.933) (0.932) (0.916) (0.874) (0.862)

Female - Female Advisor 0.0000641 -0.0159 0.0114
(0.997) (0.495) (0.509)

Female - NIT 0.00336 -0.0113
(0.871) (0.683)

Female Advisor - NIT 0.00541 -0.00803
(0.738) (0.718)

Female - Female Advisor - NIT 0.0289
(0.374)

Female - Math 0.0363 0.0481
(0.062) (0.057)

Female Advisor - Math -0.0192 -0.00806
(0.199) (0.714)

Female - Female Advisor - Math -0.0233
(0.438)

Constant 0.958∗∗∗ 0.958∗∗∗ 0.960∗∗∗ 0.956∗∗∗ 0.959∗∗∗ 0.962∗∗∗

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Observations 3288 3288 3288 3288 3288 3288

p-values in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Notes: The interaction variables are displayed with a dash (-) in between the lables of variables in
in the interaction. In each regression we cluster on the individual level, implying 200 indivdiual
clusters per regression.
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Table 3.A.5: Effect of Advice on Score and Profit

Correct Profit
Advice seeking per Advisee 0.257∗∗∗ 0.0281

(0.000) (0.698)

Female -0.0487∗∗ -0.195∗∗

(0.010) (0.010)

Female Advisor 0.00428 0.0171
(0.689) (0.689)

NIT -0.00434 -0.0173
(0.814) (0.814)

Math question -0.00240 -0.00961
(0.912) (0.912)

Round 0.000616 0.00246
(0.545) (0.545)

Constant 0.473∗∗∗ 1.893∗∗∗

(0.000) (0.000)
Observations 7082 7082

p-values in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Notes: The interaction variables are displayed with a dash (-) in between the lables of variables in
in the interaction. In each regression we cluster on the individual level, implying 200 indivdiual
clusters per regression.
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Chapter 4

What Goes Around (Sometimes) Comes
Around: Gender Differences in Retaliation

Sirus Dehdari, Emma Heikensten and Siri Isaksson

Abstract

This paper provides new evidence of gender differences in retaliatory behavior.
Using game show data from a natural setting where stakes are high, we ask whether
men are more likely to retaliate following an attack and whether the gender of
the target matters for this decision. The behavior studied in this paper is the
decision of whom to send the question to in a quiz show setting. We observe
a 23 percent gender gap in the propensity to retaliate: women are less likely to
seek revenge. The gender of the target matters for women but not for men, with
women being more likely to retaliate against men than women. In addition, we
show that retaliation is a successful way to avert future attacks in the short term.
This is especially true for women, yet we find that women seek less revenge than
men.
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4.1 Introduction

Reciprocity matters in all repeated interactions. Negative reciprocity such as
retaliation may have an effect on workplace satisfaction through e.g. promotion
and demotion decisions. For example, retaliation potentially matters in academia;
an editor might be unwilling to accept papers written by authors who have rejected
them in the past. Moreover, when decisions are made in teams at the workplace,
co-workers disagreeing with proposals put forward by colleagues can result in
retaliation. Similarly, consider an employee being demoted to work with less
interesting tasks as a form of retaliation for having vocalized concerns with the
employer. The latter example is a common problem. Data shows that over the past
decade in the US, retaliation was the most frequently alleged basis of discrimination
in the federal sector and the most common discrimination finding in federal sector
cases.1 Research also shows that retaliation can lead to spiraling of uncivil behavior
in the workplace (Andersson and Pearson, 1999) and could impact workplace
satisfaction and success (Clutton-Brock and Parker, 1995; Raihani and Bshary,
2015)

Given the prevalence of retaliation, understanding who retaliates when and
against whom is important. In this study, we focus on gender differences in revenge
seeking behavior in a social setting. We collect a unique data set on a high-stake
quiz-based game show broadcasted on TV in Sweden (“Vem vet mest?”), and
investigate if men and women have different propensities to seek revenge, and
whether there are differences in who suffers from retaliatory actions. We also
examine to what extent a higher propensity to retaliate is associated with increased
success and thus establish whether revenge seeking is a rational strategy in this
game. Our data set provides a natural experiment with clear rules and less noise
than is typically found in administrative data, and with more observations and
higher stakes than what can be obtained in the laboratory.2

We examine behavior from the elimination round of the quiz-based game
show, where contestants risk being knocked out if they answer questions incor-
rectly. In this round, contestants eliminate each other by sending questions to one
another. Since there are virtually no benefits to receiving questions, sending one is
considered a harmful and aggressive action. When a participant sends back the
question to the contestant who just sent it to her, she retaliates.3

1SeeU.S. Equal EmploymentOpportunityCommission, https://www.eeoc.gov/laws/types/retaliation
considerations.cfm, from 3.20.2019

2There are 1,496 subjects in our dataset and the maximum amount a contestant can win is $3,750,
roughly equal to the median monthly earnings in 2018 (according to Statistics Sweden).

3This definition of retaliation was determined prior to when the analysis was conducted, and will
be justified and carefully examined in later sections of this paper.
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We find large and significant gender differences in the propensity to retaliate.
Men seek revenge 22 percent of the time, whereas women are 5 percentage points
less likely to retaliate. This is equivalent to a 23 percent gender gap in the propensity
to seek revenge. In addition, the target matters for women but not for men: women
are more likely to retaliate against a man. Both of these results remain when we
restrict our sample and consider only first retaliations in each episode. Turning
to the question of whether there are benefits to seeking revenge, we find that
higher levels of retaliation are associated with increased success since they ward
off questions in the short term. Interestingly, female retaliatory acts are more
successful in terms of averting future questions than male ones and yet, women
are less likely to seek revenge.

In the study, we focus on two main hypotheses. First, we hypothesize that in
our setting women retaliate less than men. We base the hypothesis on results in
laboratory experiments in psychology analyzing gender differences in retaliation.
The findings suggest that men are more likely to retaliate electric shocks (Zeichner
et al., 2003) and that priming status goals lead men to be more aggressive when
facing provocations (Griskevicius et al., 2009). There are also a few examples from
the field. In a study made on a networking site, both men and women exhibited
retaliatory aggression when facing rejection or criticism, although men reject
more strongly and retaliate to a larger extent than women (Chen and Abedin,
2014). Similarly, from crime statistics, the conclusion is that men respond more
strongly to provocations than women and are more physically aggressive (Daly and
Wilson, 1988; Wilson and Daly, 1985). Laboratory studies also confirm that men
are more directly aggressive than women, meaning that they are more prone to
aggressive behavior when they are face-to-face with their target (Griskevicius et al.,
2009). Finally, Wilkowski et al. (2012) show that the gender difference in direct
aggression is mediated by a higher motivation for revenge among men, linking
retaliation to aggressiveness. Hence, the literature shows that men are more prone
to direct aggression than women and indicates that this is related to the propensity
to retaliate, supporting our hypothesis.

For our second hypothesis, we examine whether contestants are more likely
to select a female target for retaliation and whether the gender of the retaliator
matters in this decision. Previous studies have found that women are more likely
to suffer from retaliation (Rehg et al., 2008) and punishments (see for example
Balafoutas et al., 2014 and Jung and Vranceanu, 2015). Hence, we hypothesized
that women would be targets of retaliations more often than men. In addition, in
line with ingroup-outgroup bias we hypothesize that this result would be driven
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by men.4
By estimating gender differences in the propensity to engage in retaliatory

behavior, we add to two strands of literature. First, we add to the existing schol-
arship on punishment and retaliation in economics and social psychology. In
experimental economics, we know of three laboratory studies that have focused
on measuring gender differences in retaliation in economic games with divergent
findings (Eckel and Grossman, 2001; McGee and Constantinides, 2013; Solnick,
2001).5 Another example of from the economic literature using a game in which
retaliation is one strategy is in the Prisonners Dilemma and the "tit-for-tat" (TFT)
strategy (meaning equivalent retaliation). It was defined in the study by Axelrod
and Hamilton (1981) where the authors let social scientists play the the Prisoner’s
Dilemma game. The winner of the game used the TFT strategy, i.e. started each
game by choosing to cooperate and then, as a second choice, always choose to
do the same as the other person did, in other words, retaliate if the other per-
son defects.6 Vengeful behavior can also be studied in the public goods game, in
which retaliation can be used to punish free riders and obtain cooperation (Fehr
and Gächter, 2000).7 Gender differences in these settings are scarcely examined
and, based on the available evidence, Croson and Gneezy (2009) conclude that
women’s propensity to punish other players to obtain higher levels of cooperation

4 We use the terms ingroup and outgroup bias when discussing individuals preferences for other
individuals of the same gender. For example an ingroup-outgroup bias may imply relatively more
unfavorable treatment of the opposite gender.

5In all three articles they use Ultimatum Games. The general set-up of this game is that two people
are paired to split a fix amount of money. One is assigned the role of the proposer and the other
person is the responder. Next, the proposer makes a suggestion of how the money should be
divided between the two players and sends it to the responder. He or she then decides whether to
accept this proposal, in which case the money is split according to the proposal, or not, in which
case neither the responder nor the proposer gets any money. Thus, if the responder thinks that the
proposer made an unfair proposal, he or she can retaliate by rejecting. Retaliation in this game is
defined as the frequency and levels at which proposals are rejected

6TFT is often discussed as a strategy to increase cooperation and applied to settings such as conflict
resolution (Cohen and Insko, 2008). On the other hand, TFT and reoccurring retaliation in the
workplace can lead to growing incivility among colleagues (Andersson and Pearson, 1999), which
organizations should avoid. In this case the TFT-player uses this strategy to ward off future attacks,
which is similar to our game show set up. Understanding more about what causes a toxic spiraling
due to the usage of a TFT strategy and outcomes from showing-off as a TFT-type of person is, thus,
relevant to help organizations avoid uncivil behavior.

7In the classic public goods game, three or more players are endowed with an arbitrary amount of
units, which the can choose to keep or to contribute towards the provision of a public good. By
contributing, the value of the public good increases by an amount larger than the contribution,
and then its value is split between all the players in the group. It is optimal for the group if all
participants contribute all their units, but each individual maximizes her profit by not giving
anything. As punishments are introduced, the players are, for example, given the opportunity to
reduce the units of other players who did not contribute.
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is context dependent. In contrast to punishing free-riders, people also engage in
anti-social punishment (Herrmann et al., 2008), where they harm others who act
pro-socially. However, we do not know of any studies on gender differences in
anti-social punishments. Finally, the literature also points to other motivations
for retaliation than to punish those who do or do not cooperate. For example, it
can be strategic since it wards off future attacks (Clutton-Brock and Parker, 1995;
Nikiforakis, 2008; Raihani and Bshary, 2015), or it could be driven by aggression
and competition for status (Sylwester et al., 2013).

Second, we add to the literature in economics using televised game shows
as natural experiments. For example, using data from “Card Sharks and Lingo”,
Berk et al. (1996) investigate rational decision theory and Gertner (1993), Beetsma
and Schotman (2001) and Post et al. (2008) look at risk preferences in “Deal
or No Deal”. Multiple studies also examine data from “Jeopardy!” to analyze
performance, risk and uncertainty (Jetter and Walker, 2017; Metrick, 1995; Säve-
Söderbergh and Sjögren Lindquist, 2017). Finally, both List (2006) and Heikensten
and Isaksson (2016) find that game show participants make discriminatory choices
despite the fact that actions are made in front of millions of viewers.
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4.2 Data and Definitions

The data used in this study is based on the Swedish game show “Vem vet mest”
(“Who Knows the Most”).8 The show airs every day of the week on the Swedish
public service broadcasting channel SVT, and has close to half a million viewers.9
In each episode, eight contestants are invited to compete against each other, and
on Fridays the winners from the Monday through Thursday episodes compete in
the weekly finals. The contestant who wins the weekly final gets roughly $1,250
(10,000 SEK). In addition, the Friday-winner has the possibility to participate in a
“Final week” where all winners of the weekly finals compete and the champion gets
three times the amount of the Friday final prize. Thus, the game show constitutes
a setting with high stakes. All episodes for a particular week are recorded on the
same day.

The show was first aired in 2008, at which point each episode had twelve
contestants. Starting in 2013, the number of contestants was reduced to eight,
four men and four women. For this reason, we only include episodes after 2013.
We randomly select 187 episodes from 2013 to 2016, excluding all weekly Friday
finals. The data collection was completed in the summer of 2016.10 We exclude
the Friday finals to avoid contestants appearing more than once in our data: we do
not want the actions of the contestants to be conditional on the history of actions
from previous episodes. We also exclude episodes that were aired in weeks with
special themes and guests (for instance “celebrity week”). This gives us a total of
1,496 contestants, with half of them being female.

The game show is divided into three stages: the qualification stage, the elimi-
nation stage, and the final stage (see Figure 4.1). In the qualification stage, each
contestant is asked three questions and if she can give a correct answer to at least
one of them, she qualifies for the elimination stage. The number of correct answers
in the first stage translates into “lives” in the elimination stage: each contestant
has a total of three lives at the start of the first stage, symbolized by the number
of lit up lamps in front of them, and for each incorrect answer one lamp is turned
off, i.e. a life is lost. After the qualification stage, and before the elimination stage,
all surviving contestants gain one additional life, implying that these contestants
have between two and four lives.11

8The game show is based on the British show “Fifteen to One”, which was originally aired from
1988 to 2003.
9According to audience measurements by MMS (Mediamätning i Skandinavien) in 2015.
10More than 200 episodes were aired between 2013 and 2016, however, due to limited access to
research assistance, we only managed to collect data from 187 episodes.

11Table 4.A.1 shows the share of female and male contestants in the qualification stage, their
respective shares in the final stage, and among the winners, as well as the average number of lives
at the end of the qualification stage.
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Figure 4.1: Schematic figure of the game show

Notes: This figure illustrates the chronological order of the three stages of the game show, as well as
the number of contestants in each stage.

The elimination stage begins with the host randomly choosing one contestant
who will receive the first question. If this contestant provides an incorrect answer,
she loses one life and a new contestant is randomly selected to answer a new
question. This procedure continues until someone correctly answers a question
(on average, 0.439 questions are asked before the first correct answer), in which
case she is asked to choose who among the other contestants is to receive the next
question. For each question that follows during the elimination round, there are
two possible occurrences. Either the contestant who received the question answers
it correctly and gets to decide who should receive the next one, or the contestant
answers the question incorrectly and loses one life, in which case the contestant
who sent the question is allowed to pick another, or the same, contestant for
the next question. A contestant is knocked out of the game when she gives an
incorrect answer to a question when having only one life left, and the elimination
stage ends when only three contestants remain.

In the final stage, the remaining lives of the three finalists are converted into
points, with one life being equal to ten points. Each correctly answered question in
the final stage grants ten points and the contestant that is first to push her button
gets to answer the question. This stage of the game is similar to other quiz shows
where the contestant that correctly answers the most questions wins the game.

The elimination stage entails the behavioral element that is central to our
analysis. Receiving a question is associated with a risk of losing a life, and there
is large variation in question difficulty. The average share of correct answers in
the elimination stage among the 1,436 contestants that survived the first round
is 0.492, as can be seen in Table 4.1, and Figure 4.2 shows that this average is
not obtained by, for instance, correct answers to all questions by one half of all
contestants, while the other half gives incorrect answers to all their questions.
In other words, all contestants face a significant risk of losing a life when they
receive a question. Figure 4.A.6 illustrates the negative relationship between the
probability of reaching the finals and the number of questions received during
the elimination stage. Contestants receiving a low number of questions are more
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likely to reach the final stage. Thus, it seems reasonable to assume that having to
answer a question is unambiguously negative, and that contestants are better off
not receiving questions at all.12

Table 4.1: Descriptive statistics, elimination stage contestants

Variable Mean St. dev. Min Max Obs.

All participants

Female 0.499 0.500 0.000 1.000 1436
Retaliation, share 0.191 0.293 0.000 1.000 1257
Correct answer, share 0.492 0.266 0.000 1.000 1436
# Questions received 4.649 1.624 1.000 10.000 1436
Share questions received by female 0.462 0.267 0.000 1.000 1436
Only male participants

Retaliation, share 0.217 0.310 0.000 1.000 627
Correct answer, share 0.496 0.263 0.000 1.000 720
# Questions received 4.749 1.658 1.000 10.000 720
Share questions received by female 0.544 0.255 0.000 1.000 720
Only female participants

Retaliation, share 0.165 0.274 0.000 1.000 630
Correct answer, share 0.488 0.268 0.000 1.000 716
# Questions received 4.549 1.585 1.000 10.000 716
Share questions received by female 0.379 0.253 0.000 1.000 716

Notes: Descriptive statistics for contestants reaching the elimination stage. Female takes the value 1
if the participant was female. Retaliation, share is the average share of actions that were retaliations,
when retaliation was possible. Correct answer, share is the average share of correctly answered
questions, while # Questions received is the average number of questions received. Share questions
received by female is the share of questions received when the sender is female. Note that participants
are the unit of observation.

Estimating gender differences in retaliation

We define retaliation as the act of immediately sending the question back to the
contestant from which the question was received. Naturally, this is contingent on
the receiving contestant answering the question correctly. Figure 4.3 illustrates
how contestant B is retaliating against contestant A: if contestant B received the

12One potential benefit is that a contestant that receives the question and manages to correctly
answer it is allowed to choose who gets to answer the next question. Although the right to
determine next round’s recipient is advantageous, we argue that it does not compensate for the
potential risk of losing one life.
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Figure 4.2: Histogram, share of correct answers
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Notes: This graph shows the distribution of the share of questions answered correctly by contestants.
Each bar represents an interval of 0.2 in the share of correct answers, with the frequency for male
(gray) and female (white) contestants, based on 1,436 contestants in the elimination stage.

question from A, contestant B is retaliating if she returns the question to contestant
A, after successfully answering the question received from A. We will refer to
contestant B as the retaliator, and A as the target.

In our main analysis, the unit of observation is each action in the elimination
stage. A total amount of 6,676 actions were observed in the elimination stages of
the 187 episodes in our sample. The share of correct answers in the elimination
stage is 0.492 (see Table 4.1) and since retaliation is only possible when a contestant
has correctly answered a question (which was not sent by the host), there are
roughly 3,200 actions that could result in a retaliation.13 The subsample of the
correct answers is used to estimate gender differences in retaliation, according to
the following regression model:

(1) Ret al iat ioni = α + βF emal ei + Γ′Xi + εi

where Ret al iat ioni indicates whether action i is a retaliation, and F emal ei
indicates whether the contestant acting at action i is female. Thus, α estimates the
share of retaliations conducted by male contestants; β is the gender difference in
propensity to retaliate. We estimate the difference in a regression model setting

13A female contestant is the sender in 48.66 percent of all potential retaliations.
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Figure 4.3: Definition of retaliation

Notes: This figure illustrates how retaliation in the elimination round is defined. Contestant A acts
in round t and sends the question to contestant B. If B answers the question correctly, she has the
option to return the question to A (red arrow) which then constitutes a retaliation, or send it to
contestant C (blue arrow).

for two reasons. First, as we might suspect actions within each episode and for
each contestant to be correlated, we want the statistical inference to be based on
standard errors clustered on contestant level.14 Second, since the propensity to
retaliate might depend on, for instance, the number of contestants still in the game,
or the number of remaining lives of the receiving contestant, we want to estimate
the gender difference when controlling for these potential confounding factors.
The vector Xi comprises these (demeaned) control variables.15

The first part of the analysis uses all actions where retaliation is possible,
i.e., where the previous action resulted in a correct answer, to measure gender
differences in retaliation. We also estimate gender differences in targets. To this
end, we restrict the data to consist only of carried out retaliations. A regression
model of an indicator for the gender of the target is regressed on a constant, and
estimated using OLS, clustering standard errors on contestant level, to determine
whether female contestants are targets more often than male:

(2) F emal e_t ar g e ti = δ + ηi

14In the sensitivity analysis, we also control for episode fixed effects.
15Table 4.A.2 describes all variables used in this study.
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where F emal e_t ar g e ti indicates whether the target is a female contestant, and δ
measures the share of female targets.16 To determine whether gender differences
in the target depend on the gender of the retaliator, we estimate δ using a subset
of only male and only female retaliators, respectively.

16The inclusion of demeaned controls will not change the estimate of δ since this is already captures
the share of female targets when all confounding factors are at their average.
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4.3 Results

Table 4.2 presents the main results from estimation of the regression model in
(1). The unit of observation is a potential retaliation: the contestant correctly
answered the previous question and thus has the opportunity to return the question
to whomever sent it in the previous round. Column (1) presents the OLS estimates
without the inclusion of control variables, and shows that 21.7 percent of all actions,
where male contestants had the opportunity to retaliate, resulted in a retaliation.
For female contestants, the same estimate is 5.3 percentage points lower, and the
difference is statistically significant with a p-value of 0.0003. Female contestants are
roughly 25 percent less likely to retaliate. This difference is thus both statistically
and quantitatively significant.

In regression model (1), several control variables are included. Column (2) in
Table 4.2 presents the OLS estimates with the inclusion of these controls. As the
elimination round progresses and contestants are being knocked out, it potentially
becomes more difficult to avoid retaliations. We control for the chronological
order of each action to account for the potentially higher share of retaliations in the
late stage of the elimination round.17 Indeed, the estimated slope coefficient for the
question order is positive and highly statistically significant. We also control for
the number of remaining lives of the recipient before receiving the question. This
is important as contestants could be using different strategies to gain advantage in
the later stages of the game, or in the final stage. For example, a potential strategy
could be to always target the players with the lowest number of remaining lives,
since these contestants are less likely to be able to answers questions correctly,
and therefore more likely to be eliminated. Another strategy could be to target
players with a larger number of remaining lives, in order be able to face less able
contestants in a potential final stage. Finally, we control for the share of females
in the group of contestants that are not yet eliminated from the game. This could
be important since different gender compositions might induce different cultural
norms.18

The results in column (2) show that the inclusion of these controls do not
alter the results: male contestants retaliate 21.4 percent of the time, while the
gender difference is 4.9 percentage points (p-value of 0.0008). This means that
female contestants retaliate roughly 23 percent less than their male counterparts.

17Similarly, one can control for the number of contestants remaining in the game. This gives almost
identical results.

18Interacting the share of females with the the indicator for the gender of the sender gives identical
estimates, and the estimated interaction term is not significantly different from zero (these results
are not presented in the paper).
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Table 4.2: Probability of retaliation

Dep. variable: Retaliation (1) (2)

Male retaliations 0.217*** 0.214***
(0.011) (0.011)

Female -0.053*** -0.049***
(0.015) (0.015)
[0.0003] [0.0008]

Question order -0.002
(0.002)

Share female 0.006***
(0.001)

# Lives, receiver -0.015*
(0.008)

Adj-Rsquare 0.004 0.034
Observations 3245 3245

Notes: This table shows estimates of the propensity to retaliate among male contestants, and the
gender difference. The dependent variable Retaliation takes the value 1 if the question was sent
to the previous round’s receiver, 0 otherwise. Male retaliations is the share of retaliations among
male contestants, represented by the estimated intercept. The regressor of interest is F emal e ,
and measures the difference in retaliation rates between female and male. Question order controls
for the within-episode progress, Share female controls for the share of female participants still in
the competition at each round, # Lamps, receiver controls for the number of lamps the receiving
participant had before receiving the question. ’***’, ’**’ and ’*’ indicates statistical significance at
1%, 5% and 10%, respectively, based on clustered standard errors (in parentheses) on contestant
level, and p-values in brackets.

4.3.1 Robustness checks: retaliation

In Table 4.2 we show that the estimated propensity for retaliation among male
and female contestants is robust to the inclusion of a set of control variables. Next
we turn our attention to episode and occupation fixed effects. Column (1) and
(2) in Table 4.A.3 display the results, suggesting that the previous findings are
consistent to episode and occupation fixed effect, respectively. The tests and results
are discussed more thoroughly in Appendix Section 4.A.1 and 4.A.2, respectively.
Similarly, we add fixed effects for the position of the sender and the receiver and the
findings remain. Results are displayed in Table 4.A.3 and discussed in Appendix
Section 4.A.3. Moreover, a natural question to ask is whether the gender differences
that we observe in in the main analysis, as participants are affected by the history
of actions, also hold when we restrict the sample so that it only consists of the first
retaliation in each episode. Figure 4.A.4 show that the gender differences found
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in the restricted sample is not significantly different from the main results. These
findings are discussed further in the Appendix, in Section 4.A.4.

4.3.2 Gender differences in targets

In the previous sections, we show that there is a large and statistically significant
gender difference in the propensity to retaliate. This section examines whether
there are differences in the gender of the target. What we are interested in finding
is whether contestants are more likely to select a female target, and whether the
gender of the retaliator matters.

Table 4.3 presents the results on the share of female targets. The estimated
shares are based on a subset comprising of only conducted retaliations, and the
t -tests from the estimated regression model in (2) are based on clustered standard
errors on contestant level. The null hypothesis for the t -test is that the share of
female targets does not differ from the share of females receiving non-retaliatory
actions. The first column includes all retaliations, regardless of the gender of
the sender. The results suggest that female contestants are not more likely to be
selected as targets.

The second and third column of Table 4.3 divide the subset of retaliations
based on the gender of the retaliator. For male retaliators, there is no statistically
significant difference between the share of female targets and corresponding share
for all non-retaliatory actions. However, male contestants are more likely to be
the target of female retaliations: for female retaliators, 32.0 percent of the targets
are female, which is statistically different from the share of female contestants
receiving non-retaliatory questions (p-value equal to 0.0056).

Table 4.3: Share of female targets

All Only Male Only Female

Share female receiving non-retaliations 0.469 0.526 0.406
Share female receiving retaliations 0.459 0.558 0.320

(0.021) (0.029) (0.031)
[0.6269] [0.2618] [0.0056]

Observations (receiving retalitions) 621 362 259

Notes: This table shows the share of female targets. The first row presents estimates of the share of
female contestants as receivers when the question was not sent as a retaliation, while the second
row shows the share of female targets following a retaliation. Numbers in brackets are p-values
from t -tests (regression based) on the difference between the share of female targets and the share of
female receiving non-retaliations. Clustered standard errors on contestant level in parentheses.
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Robustness checks: gender of the target

As discussed in the previous section, one concern is thatmale and female contestants
behave differently given the history of the game. For instance, previous occurrences
of male retaliations might trigger female contestants to retaliate against their male
counterpart. To address this potential caveat, we compare the share of female
targets among both female and male retaliators when using all retaliations and
when only considering the very first retaliation in each episode. The results
are presented in Figure 4.A.5. For both male and female retaliators, there is no
statistically significant difference between the estimated share of female targets.
Thus, female contestants are as likely to be the target of the first retaliation as they
are when considering the whole sample of retaliations.

In sum, we test our primary hypotheses and find that male contestants are
more likely to engage in retaliation than female contestants. This result is consistent
throughout various robustness checks. In addition, we test whether male or female
contestants are more likely to become the targets and if this depends on the gender
of the retaliator. Our results show that male contestants are equally likely to
retaliate against female as male, while female retaliators are more likely to select a
male target.
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4.4 Retaliation and Success

In the previous section, we showed that there are gender differences in the propen-
sity to engage in retaliatory behavior, and that this result is consistent as we control
for various observable features and behaviors of the contestants, as well as when we
restrict the sample to only include first occurrences of retaliation. In addition, we
find that male contestants are more likely to be the target of female retaliators. This
section examines whether retaliations have a deterring effect on the probability of
receiving questions and thus, whether it can be considered a successful strategy.

The two most obvious ways of measuring success in the game show is whether
or not a contestant wins the whole game, and whether or not the contestant
reaches the final stage. Since our focus is on the elimination stage, we emphasize
the measure of success based on contestants successfully avoiding elimination
during that stage. Thus, a contestant is successful if she manages to reach the final
stage.

Figure 4.A.6 in the Appendix shows how the number of questions that con-
testants receive is negatively correlated with their chances of making it to the final
stage. Since retaliations are believed to deter questions, we should expect retalia-
tions to be positively associated with success. In Table 4.4, we use contestant-level
data with indicators for whether a contestant reached the final stage or not, as well
as the propensity to retaliate, measured as the number of retaliations divided by
the total number of actions. However, it is important to note that this relationship
is most likely not causal: other factors are likely to affect both the propensity
to retaliate and the chances of reaching the final stage. Still, we are interested in
learning whether we do find a positive correlation.

Table 4.4 presents estimates of regression models where an indicator for
reaching the final stage is regressed on the percent of questions received, the percent
of retaliations conducted, the number of lives at the start of the elimination round,
and the percent of correctly answered questions. The estimate for the percent of
questions a contestant receives (percent of all questions in that particular episode)
illustrates what we already know from Figure 4.A.6: a negative association between
receiving questions and reaching the final stage. A one percentage point increase
in the share of questions received is associated with a decrease of 0.030 in the
probability of reaching the finals.19 In column (2), we find a positive correlation
between retaliation and reaching the final stage. These correlations are present
when one controls for the number of lives at the start of the elimination round
and the percent of correct answers which, as we should expect, are both positively
correlated with reaching the finals.

19At the start of the elimination round, the average unconditional probability of reaching the final
stage is close to 0.39 (3 out of an average of 7.7 contestants).
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Figure 4.4: Probability of receiving questions, before and after retaliation
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(a) All contestants
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(b) Male contestants
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(c) Female contestants

Notes: These figures show the short-term deterrent effect of retaliation by estimating differences in
the probability of receiving questions before and after potential retaliation between occurrence of
retaliation and non-retaliations, controlling for the baseline probability of receiving the question
(defined as the inverse of the number of remaining competitors). Figure (a) shows the difference for
all contestants, while (b) and (c) only consider male and female contestants, respectively. Vertical
bars indicate 95 percent confidence intervals based on clustered standard errors at the contestant
level.
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Table 4.4: Probability of reaching the final stage

Dep. variable: Reach final (1) (2) (3) (4) (5)

Constant 0.839*** 0.413*** -0.491*** -0.887*** -0.499***
(0.042) (0.010) (0.037) (0.026) (0.037)

Percent questions received -0.030*** - -0.031*** - -0.031***
(0.003) - (0.002) - (0.002)

Percent retaliation - 0.114** - 0.061* 0.078**
- (0.045) - (0.032) (0.030)

# Lives at start - - 0.250*** 0.226*** 0.250***
- - (0.012) (0.012) (0.012)

Percent correct answers - - 0.015*** 0.015*** 0.015***
- - (0.000) (0.000) (0.000)

Adj-Rsquare 0.056 0.004 0.601 0.542 0.603
Observations 1257 1257 1257 1257 1257

Notes: Dependent variable Reach final takes the value 1 if the contestant reached the final (third)
stage, 0 otherwise. Questions received is the share of questions the contestant received in relations
to the total number of actions in the episode, Share retaliation is the share of actions that were
retaliations, # Lamps at start is the number of lamps at the start of the elimination round, Share
correct answers is the share of correctly answered questions. ’***’, ’**’ and ’*’ indicate statistical
significance at 1%, 5% and 10%, respectively, based on clustered standard errors (in parentheses) at
the episode level.

These results suggest an association between retaliation and success, which
is not necessarily causal, and they do not tell us anything about whether retalia-
tion is successfully warding off future questions.20 In order to further examine
this mechanism, we perform an event study where the probability of receiving a
question following a retaliation is estimated. For each conducted retaliation, we
examine whether the contestant received the question in the following rounds.
For instance, suppose that contestant B retaliated at t = 0. Then, we consider the
next round, t = 1, and note whether contestant B received the question. We do
the same for the following round, t = 2, and so on. This gives us a vector which
indicates whether contestant B received the question in each round following her
retaliation. Similarly, we consider the rounds prior to the retaliation. To make the
consequences of retaliations occurring at different stages of the game comparable,
we normalize all retaliations to t = 0, and therefore consider all actions following

20Similar to the correlation between the share of retaliation and reaching the final stage, the cor-
relation between the share of questions received and retaliation is uninformative in terms of
the true effect of retaliations. For instance, if more competent contestants are both more likely
to retaliate and receive questions, we would estimate a positive association between retaliation
and receiving questions. Using the contestant-level data used in Table 4.4, we do not find any
statistically significant correlation between the two variables.
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a retaliation as if they occurred in t = 1, the following action as t = 2, and so on.
Using all retaliations, we estimate the share of retaliators receiving questions

prior and following the round when the retaliation was conducted. These shares
are then compared to the consequences of having the opportunity to retaliate, but
choosing not to. In other words, we estimate the share of contestants receiving
questions following situations where they decided to not retaliate. Before compar-
ing these two shares, we subtract the average baseline probability of receiving a
question, defined as the inverse of the number of remaining opponents.21

In Figure 4.4, the differences in the probability of receiving the question
between retaliations and non-retaliations are presented. We include the five time
periods before and after the event of either retaliation or non-retaliation, and
include 95 percent confidence intervals, computed using regression-based clustered
standard errors (at the contestant level). Since a contestant sending the question
cannot, at the same time, receive a question, the probability of receiving questions
at t = 0 is zero for both retaliations and non-retaliations. Moreover, since a
potential retaliation is only possible when a contestant received the question
in the previous round (and answered it correctly), the probability of receiving
the question at t = −1 is, mechanically, equal to 1, and the difference between
retaliation and non-retaliation is zero.22 For the other time periods, the figures
show differences in the probability of receiving the question between retaliation
and non-retaliation, before and after a potential retaliation. For example, as seen
in 4.4a, a contestant who used the chance to retaliate was 4 percentage points less
likely to receive the next question ( t = 1, difference of -0.04), than she would
have been had she not retaliated. This negative difference is also present in t = 2,
although not statistically different from zero at the 5 percent significance level.
The deterring effect seems to wear off rather quickly: three rounds after a potential
retaliation, the probability of receiving the questions is virtually the same for
retaliation and non-retaliation. It is also worth noting that at t = −2, the difference
is positive. Among the contestants potentially retaliating at t = 0, all received the
question at t = −1, and some of them also received it at t = −2, meaning that
they were targeted twice in succession. What the positive difference means is that
retaliations are more common among contestants receiving the questions twice in

21We compute the theoretical probability of receiving a question by the inverse of the number of
remaining opponents. This is done for all rounds prior and following a potential retaliation, and
the baseline probability is the arithmetic mean of the theoretical probabilities in each round.

22We actually do estimate non-zero differences for t = 0 and t = 1, which are solely driven by small
differences in the baseline probabilities for retaliation and non-retaliation. Since these differences
are not important and do not influence our results, we set them equal to zero. They also lack
confidence intervals as there is no variation in receiving the question.
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succession. Before t = −2, there are no differences in the probability of receiving
the question.

Figures 4.4b and 4.4c present results for the event study when only using
male and female contestants, respectively. Both cases are similar to the results
from 4.4a, except that a negative difference of 0.04 in the probability of receiving
the question is statistically significant for t = 2 for female contestants, while the
positive difference at t = −2 is not significant.23 It is important to note that when a
retaliator receives the question at t = 1, she herself becomes the target. A potential
retaliator at t = 1 would have to retaliate against a contestant who, in the previous
round, retaliated against her, while this is not the case for a potential retaliator at
t = 1 following a non-retaliation. Thus, retaliation effectively wards off aggressions
in the next round. For female retaliators, this effect persists for one additional
round, as indicated by the negative difference at t = 2.

Figures 4.4a through 4.4c show that retaliations have a negative effect on
receiving questions, but only for the first couple of rounds following a retaliation.
The deterring effect is only present for the first round following a retaliation
for male contestants, while it is present for two rounds for female contestants.
Taking this together with the negative correlation between receiving questions and
reaching the final presented above, the short-lived deterring effects of retaliation on
the probability of receiving questions suggest that retaliatory behavior increases
the likelihood of reaching the final stage.

23We find a negative difference at t = −3 for male but not for female contestants. The only difference
that is consistent for both men and women is at t = 1.
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4.5 Discussion

This paper asks if men are more likely to retaliate than women. To answer this
question, we collected data from 187 episodes of the Swedish game show “Vem
vet mest?”, where contestants eliminate each other by sending questions to one
another. In this setting, sending back the question to a competitor who just sent
it to you is considered a retaliation. Using this definition, we find that men are
23 percent more likely to retaliate than women, and that men are more likely to
be the target of retaliations by women. In addition, we show that higher levels
of revenge are associated with success and constitute a good strategy to ward off
questions in the short term, especially for women.

Why do women retaliate less than men? We can think of two plausible
explanations, women being less aggressive than men (Wilkowski et al., 2012), and
social image concerns (Mellström and Johannesson, 2008). If women believe that
being aggressive reflects poorly on them, this could motivate them to retaliate
less. This could in turn be part of the explanation as to why women are more
successful when they do engage in retaliatory behavior: if women face a penalty
for being vengeful, those women who nonetheless do decide to retaliate should
send a stronger signal of their type as being aggressive than men who retaliate.
In order to tease out different mechanisms, such as the inclination to aggression
and social image concerns, we would need to extend the current study with a
laboratory experiment.

Our study may be informative about wider gender differences in success on e.g.
the labor market and other contexts outside of the game. However, it is important
to address the caveats of this study, especially given the novelty of the topic and
data, and discuss whether the main result is externally valid. Studies using game
show data are usually plagued by a non-representative pool of contestants. In
Section 4.A.2 in the Appendix, we show that our sample of contestants is not
necessarily representative of the population. More preciously, professionals are
overrepresented. However, we are first and foremost interested in learning about
behavior in competitive workplaces, and these often occur where professionals
are employed. Therefore, the overrepresentation of professionals could actually
be to our advantage. Another potential caveat for external validity is the fact that
actions in the game are publicly broadcasted, whereas many interactions on the
labor market are private. However, there are many examples of public competition
in the workplace. Consider, for instance, the common direct sales competition
in which salespeople openly compete with each other in how much they sell
(Beltramini and Evans, 1988), and individual progress is made public through e.g
dashboards. Indeed, making the success of an employee public is often part of an
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incentive scheme, such as employee of the month and the president club awards.24
Thus, while we do not claim that our setting is representative for the labor market
as a whole, it could be valid for specific interactions involving public competition,
as illustrated in the examples above.

Since we observe a connection between retaliation and success and provide
significant and sizeable evidence that women retaliate less than men, we believe that
further studies on the topic would be important contributions to the knowledge
stock on gender differences on the labor market.

24See ℎt t ps : //www .i s al e sman.com/2015/04/02/t ℎe − pr e sident s − c l ub − wℎat s − t ℎe −
bi g − deal/ for an explanation of this phenomenon.



4.A Appendix

Table 4.A.1: Descriptive statistics, all contestants

Male Female

Share of all contestants, first stage 0.500 0.500
Share of all reaching final stage 0.508 0.492
Share of all winning final stage 0.465 0.535
# Lives, end of qualification stage 2.045 1.945
Low skilled 0.265 0.214

Notes: Gender differences using data on all contestants. Share of all contestants, first stage shows
the share of male and female contestants in the first stage, while Share of all reaching final stage
and Share of all winning final stage show same shares among contestants reaching the final stage
and contestants winning the final stage, respectively. # Lives, end of qualification stage shows the
average number of lives among male and female contestants at the end of the qualification stage.
Low skilled is the share of female and male contestants coded as low skilled, according to SSYK
codes (see Table 4.A.5).
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4.A.1 Episode fixed effects

It is important to note that the qualifying round in each episode is always gender
balanced (it has four female and four male contestants). Nevertheless, there might
be other factors influencing the atmosphere and norms in each specific group,
which in turn might affect the behavior. For instance, one could imagine that
retaliation due to aggression is common in one group setting but not in another.
If this type of group constellation exists in some episodes but not in others, we
worry that the results are driven by these episodes.

Column (1) in Table 4.A.3 presents the estimates with the inclusion of episode
fixed effects.25 The estimate for the gender difference is almost identical to the one
presented in Table 4.2, and it is highly significant with a p-value equal to 0.0072.
Thus, we conclude that the results are not driven by the atmosphere or the norms
in one particular group setting.

25We include demeaned dummies for each episode, which allow us to interpret the intercept as the
share of retaliations among male contestants. The same has been done for position and occupation
fixed effects.
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4.A.2 Occupation

Although the number of contestants in each episode is balanced in terms of gender,
this is necessarily not the case when it comes contestants’ occupation. If, for
instance, carpenters are more likely to retaliate and are overrepresented among
male contestants, then the observed gender difference in retaliation results from
differences in occupation representation. Indeed, as illustrated in Figure 4.A.1,
there are differences in the share of male and female for a number of occupation
categories, in particular professionals and technicians and associate professionals
(categories 2 and 3, respectively).26 To examine whether these explain the gender
difference in retaliation, we add occupation fixed effects based on Swedish Standard
Classification of Occupation (SSYK) 1-digit codes.

Figure 4.A.1: Occupation shares
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Notes: This graph shows the occupation shares of male and female contestants based on 1-digit SSYK
occupation codes (2012). Table 4.A.5 in the Appendix describes the occupation categories.

We classify each contestant according to one out of ten professional fields,
based on the occupations of all contestants announced by the host at the beginning
of the show. We are unable to classify contestants for whom no occupation
was reported, or the description was imprecise.27 By including occupation fixed
effects, the estimation is based on a reduced number of observations compared
to the results presented in Tables 4.2 and 4.A.3. This means that any difference

26Table 4.A.5 describes the occupation categories, based on Dehdari, 2018.
27We have 1-digit SSYK codes for 1,209 out of the 1,436 contestants qualifying for the elimination
stage.
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between the estimates with and without the inclusion of occupation fixed effects is
potentially driven by sample differences. Therefore, we re-estimate the coefficients
of regression model (1) with the reduced sample. These are presented in column
(1) of Table 4.A.4, and the estimated gender difference in retaliation is similar to
the one estimated using the whole sample of potential retaliations (see Table 4.2).

In column (2), occupation fixed effects have been included. The inclusion of
these does not alter the estimate of the gender difference in retaliation, which is
still significant at the 1 percent level. For completeness, column (3) also includes
episode fixed effects, and controls for sender and receiver position. The estimated
gender difference remains essentially unchanged. Thus, a lower propensity to
retaliate among female contestants cannot be explained by gender differences in
occupational representation.

4.A.3 Probability of receiving questions conditional on position

At the start of the qualifying stage, contestants are positioned on the stage in the
shape of a half circle, with contestant one positioned at the very left, and the
others following in clock-wise order (see Figure 4.A.3). These positions are kept
in the elimination stage, which means that contestants have the same “neighbors”
throughout the first two stages.28 One might suspect that proximity to other
contestants could influence the propensity to send them a question. This could also
influence the propensity to retaliate. Anecdotal evidence suggest that interactions
between participants in each episode were limited and, if any, contestants only
managed to briefly interact with their immediate neighbors. Thus, if we suspect
collusion between contestants, this most likely only occurred among neighbors.

Table 4.A.6 shows the amount of questions contestants in a particular position
receive a as share of the total number of questions sent by each of the other positions.
Contestants at one end of the half circle are more likely to send the question to
the other end, and contestants in the middle are more likely to send it to one
of the ends. At any position, contestants seem unwilling to send the question
to their direct neighbor. For instance, only 10 percent of the questions sent by
contestants at position 1 were sent to their closest neighbor, while 17 percent of
these questions went to contestants at position 8.

Given these differences in the propensity to send questions, one concern is
that male and female contestants have different propensities to retaliate conditional
on their position, and the position of their target. In Table 4.A.3 we address this
potential problem. Here, we re-estimate the parameters in (1) with fixed effects for
position of sender and position of receiver. The results are presented in columns

28This is true even if a contestant is knocked out before the elimination stage: the knocked out
contestant’s position is kept empty throughout the elimination stage.
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Table 4.A.4: Controlling for contestants’ occupation (1-digit SSYK)

Dep. variable: Retaliation (1) (2) (3)

Male retaliations 0.214*** 0.214*** 0.216***
(0.012) (0.012) (0.009)

Female -0.043*** -0.042*** -0.045**
(0.016) (0.016) (0.018)
[0.0072] [0.0090] [0.0116]

Question order 0.006*** 0.006*** 0.007***
(0.001) (0.001) (0.001)

Share female -0.001 -0.001 -0.000
(0.001) (0.001) (0.002)

# Lives, receiver -0.013 -0.013 -0.001
(0.009) (0.008) (0.009)

Adj-Rsquare 0.031 0.030 0.040
Observations 2771 2771 2771

Occupation fixed effects No Yes Yes
Episode fixed effects No No Yes
Sender position fixed effects No No Yes
Receiver position fixed effects No No Yes
Positions × Female No No Yes

Notes: This table shows estimated gender differences in retaliation when controlling for the occu-
pation of the sender. The dependent variable Retaliation takes the value 1 if the question was sent
to the previous round’s receiver, 0 otherwise. Male retaliations is the share of retaliations among
male contestants, represented by the estimated intercept. The variable of interest is F emal e , and
measures the difference between retaliation rates between female and male. Question order controls
for the within-episode progress, Share female controls for the share of female participants still in
the competition at each round, # Lamps, receiver controls for the number of lamps the receiving
participant had before receiving the question. Occupation fixed effects control for sender occupation
based on 1-digit SSYK codes (2012). Sender and receiver position fixed effects control for the position
(1 to 8) of the sender and receiver, respectively, while position × Female interacts sender and receiver
positions with the gender of the sender. ’***’, ’**’ and ’*’ indicate statistical significance at 1%, 5%
and 10%, respectively, based on clustered standard errors (in parentheses) on contestant level, and
p-values in brackets.
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Figure 4.A.2: Share in each occupational category
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(a) Male contestants and population
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(b) Female contestants and population

Notes: Figure (a) compares shares of male contestants in each occupational category (based on 1-digit
SSYK codes) with shares for the whole male population, 16-64 years, while Figure (b) compares
same shares for female contestants and the female population. Table 4.A.5 in Appendix A describes
the occupation categories.
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Table 4.A.5: Description of 1-digit SSYK occupation categories

1-digit SSYK code (2012) Name of occupational category Skill level

0 Armed forces –
1 Legislators, senior officials and managers High
2 Professionals High
3 Technicians and associate professionals High
4 Clerks Low
5 Service workers and shop sales workers Low
6 Skilled agricultural and fishery workers Low
7 Craft and related trades workers Low
8 Plant and machine operators and assemblers Low
9 Elementary occupations Low

Notes: Description of 1-digit Swedish Standard Classification of Occupations (SSYK) occupation
categories. Source: Statistics Sweden (SCB), based on Dehdari, 2018.

(2) through (4). In column (2), only sender position fixed effects are included,
while only receiver position fixed effects are included in column (3). In column
(4), both are included. The inclusion of any, or both, of these does not alter the
results.

Table 4.A.6: Sending question, given position

Sender position:
Receiver position: 1 2 3 4 5 6 7 8

1 NA 0.081 0.133 0.161 0.158 0.174 0.180 0.170
2 0.104 NA 0.114 0.132 0.177 0.165 0.189 0.170
3 0.131 0.115 NA 0.103 0.130 0.181 0.170 0.165
4 0.129 0.153 0.123 NA 0.092 0.143 0.168 0.148
5 0.141 0.154 0.162 0.114 NA 0.074 0.128 0.138
6 0.157 0.159 0.147 0.172 0.110 NA 0.092 0.136
7 0.162 0.151 0.154 0.153 0.179 0.111 NA 0.072
8 0.175 0.188 0.167 0.164 0.153 0.152 0.073 NA

Notes: Questions received by contestants on each position, when sent by contestants on all other
positions, as shares of the total number of questions received. Rows indicate receiver position while
column indicates sender position.

Column (5) includes both sender and receiver fixed effects, as well as both of
these interacted with the gender of the sender. This specification does not change
the estimated gender difference in retaliation, which is still highly significant with
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a p-value close to 0.001. As a final step, we estimate the regression model from
(1) including sender and receiver fixed effects, their interactions with gender, as
well as the episode fixed effects. The results are presented in column (6) and are
virtually unchanged.

Figure 4.A.3: Position of contestants

Notes: This figure shows how the contestants are positioned at the beginning of the qualification
round, with position number 1 to the far left, and position 8 to the far right. When a contestant is
knocked out, the spotlight on her is turned off and she stands at her podium until the end of the
elimination round.

4.A.4 First retaliation

As a final robustness check, we examine the share of female retaliators when we
only consider the very first retaliation that occurs in each episode. One potential
caveat is that male and female contestants behave differently conditional on the
history of actions in each game. For instance, male contestants might retaliate
more excessively once female contestants have acted in a certain way. Therefore,
we restrict the sample so that it only consists of the first retaliation in each episode
and compare the share of female retaliators in this subset to the share when all
retaliations are included.

Figure 4.A.4 presents the share of female retaliators when considering all
retaliations (left estimate) and when only considering first retaliations (right
estimate). For all retaliations, 41.7 percent of the retaliators are female, while the
corresponding number for first retaliations is 36.7. As indicated by the 95 percent
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confidence intervals in Figure 4.A.4, these two shares are not statistically different
from each other. Thus, the gender composition among the initial retaliations of
each episode does not differ from when all retaliations are considered.

Figure 4.A.4: Share of female as first retaliator in each episode
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Notes: This figure shows estimates of the share of female contestant retaliating. All retaliations
uses data on all retaliations in the elimination stage, while First retaliations only uses the very first
retaliation in each episode. 95% confidence intervals are based on clustered standard errors, on
contestant level. The results indicate that the share of female retaliators from the first retaliations of
each episode does not differ from when all retaliations are considered.

In sum, we find that female contestants retaliate 23 percent less than male
contestants and that this gender difference holds throughout various robustness
checks.
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Figure 4.A.5: Share of female targets of first retaliation in each episode
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Notes: This figure shows estimates of the share of female targets of male and female retaliations. All
retaliations uses data on all retaliations in the elimination stage, while First retaliations only uses
the very first retaliation in each episode. 95% confidence intervals are based on clustered standard
errors, on contestant level.
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Figure 4.A.6: Reaching final state and number of questions received
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Notes: This graph shows the correlation between the number of questions contestants receive, and
their chances of reaching the final stage. Each bar represents the share of contestants that reach the
final stage, conditional on the number of questions they received in the elimination stage. This
illustrates how a low number of questions received is associated with a high probability of reaching
the final stage.
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