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1 Introduction

Peer effects can influence behaviors, decisions and outcomes in many contexts including ed-

ucational outcomes (Hoxby 2000; Sacerdote 2001; Cipollone and Rosolia 2007; Lalive and

Cattaneo 2009), productivity at work (Mas and Moretti 2009; Bandiera, Barankay and Rasul

2010), retirement planning (Duflo and Saez 2002; Beshears et al. 2015), and engagement in

social activities (Bruhin et al. 2015; Chen et al. 2010; Bond et al. 2012).

A prevalent interpretation of peer effects is that individual behavior is influenced by a

peer group’s behavior and vice versa in a simultaneous setup. This corresponds to the en-

dogenous social effects in Manski (1993). Manski also defined the exogenous social effects

(or “contextual effects”), under which individual behavior is influenced by a peer group’s

fixed characteristics. The more recent peer effects literature thus distinguishes between en-

dogenous peer effects and exogenous peer effects (e.g. Beugnot et al. (2013)).

On the one hand, studies using observational data to identify endogenous peer effects

typically suffer from the reflection problem (Manski 1993). Lab experiments could utilise

random assignment of subjects into different peer groups to identify causal effects but lack

real social relationship among the subjects outside the lab. Field studies using subjects with

existing social relationship mostly rely on natural experiments, field experiments, or instru-

mental variables as identification strategies (e.g. Cipollone and Rosolia (2007); Sacerdote

(2001); Bruhin et al. (2015)). On the other hand, a handful of studies investigate exogenous

peer effects by looking at some fixed composition of the peer group, for example, the gender

ratio in the classroom (Lavy and Schlosser 2011), the proportion of low-ability students from

earlier stage (Lavy, Paserman and Schlosser 2011), the concentration of immigrants (Gould,

Lavy and Paserman 2009) and the presence of black students in the school on academic

performance (Angrist and Lang 2004).

While a large body of the peer effects literature focuses on educational outcomes, an

increasing number of studies are interested in how (endogenous and/or exogenous) peer ef-

fects operate on outcomes in the workplace (see a review of Herbst and Mas (2015)). Just

to name a few, Falk and Ichino (2006) reported that the presence of another individual in-
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creases the focal individual’s productivity in stuffing letters, using working alone as baseline

in a lab experiment; In real working environment, Mas and Moretti (2009) showed that staff

are more productive in scanning barcodes in grocery stores when facing a highly productive

co-worker; Bandiera, Barankay and Rasul (2010) found that workers are more productive in

picking soft fruit when a friend is working in the same field. Most of these studies were con-

ducted among low-skilled individuals under the fixed payment scheme, but little is known

about any sort of peer effects among high-skilled individuals under the tournament payment

scheme involving high stakes. The latter is an especially important environment for peer ef-

fects as structural change is shifting the labor force toward high-skill sectors that are highly

rewarding and often use tournaments for promotions (Lazear and Rosen 1981).

This paper contributes to the literature on exogenous peer effects in the context of high-

stakes tournaments. I investigate the effects of a peer group’s composition on individual

behavior by comparing individual performance in a group with a teammate with individ-

ual performance in a group without a teammate.1 When high-stakes rewards are mutually

exclusive among peers, whether peer effects still imply positive externalities like under the

fixed payment scheme remains unknown. An obvious candidate for such an environment is

elite sports.2 In particular, I look at swimming tournaments as they have several desirable

features. First of all, swimming, as an individual sport, does not require team cooperation,

nor does it involve direct interaction with other competitors. This allows isolating peer ef-

fects per se, which are not confounded by complementarities in productivity. Secondly, the

performance measures in swimming tournaments are precise, objective and standardized.

Thirdly, swimming tournaments take place in highly controlled environments and the con-

1Besides the distinction between endogenous and exogenous peer effects, there is an ongoing discussion
about the definition of peer groups, see for example in Halliday and Kwak (2012): “An informal sampling of
the literature in educational peer effects shows the frequent use of school-grade cohorts as the peer group of
interest. However, it is unclear whether school-grade cohorts are the true peer group in operation or whether
they merely influence the composition of closer friendship ties, which in turn affect peer outcomes.” If peer is
narrowly defined as a socially connected person, the presence of a teammate is simply the presence of a peer
per se. If peer is broadly defined, the presence of a teammate is a matter of the peer group’s composition.
Following the majority of the literature that uses a broad definition of peers, I interpret the presence of a
teammate as a compositional characteristic of the peer group. These would be exogenous peer effects as the
peer group’s composition does not respond to focal individual’s behavior in a simultaneous setup.

2See a review of research applying sports data to understand behavior and decision making by Balafoutas,
Chowdhury and Plessner (2019).
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ditions such as timing, location and prize money, are the same for females and males, which

allows a relatively fair comparison across gender compared to other sports.3

I use data from seven FINA (Fédération Internationale de Natation) World Swimming

Championships which took place bi-annually between 2003 and 2015.4 I collected two

samples consisting of 91 same-sex individual tournaments from the female and the male

championships, respectively. Each individual tournament consists of three stages: multiple

preliminary heats, two semifinal heats and a final heat. A heat is swum by eight athletes.

FINA regulates that every national federation can qualify a maximum of two athletes for

the preliminary heats of each individual tournament.5 The outcome of interest is athletes’

performance in the finals of the tournaments, which means only the finalists are the focal

athletes.

Given that sixteen athletes can qualify for the semifinals and eight athletes can qualify

for the finals, some of the finalists lose their teammate during the course of the tournaments.

I test whether finalists’ performance is affected by the variation in the presence of their

teammate in the same finals of the tournaments. Although athletes at the elite level may

have an individual training team, there are several reasons for having strong social ties with

other athletes in the same national team. First, they see each other frequently in national

competitions. Second, they represent the same national federation in international competi-

tions. Third, they may participate in the relay which requires training together.6 If athletes

are solely motivated by intrinsic passion, prize money and fame, their performance is in-

3One may also consider other sports with similar features such as track and field and speed skating. How-
ever, swimming tournaments are preferable as the qualifications rules are more consistent over time than track
and field tournaments, and athletes are much less vulnerable to strategic interruption by other competitors
than speed skating tournaments. Therefore, the setup in swimming competition is more closer to the ‘working
environment’ in the lab or field studied in the previous literature.

4These are the long course championships (50-meter pool) which is regarded as one of the most prestigious
events in swimming. One may also consider other swimming events such as the Olympics, Short Course
Championships, and World Cup. The long course championships occur more frequently than the Olympics
and are more representative than other events.

5There are two qualifying entries, i.e. the B entry for qualifying one athlete and the A entry for qualifying
both of two athletes from the same national federation. In order to analyse peer effects, I focus on national
federations qualifying exactly two athletes.

6There are three relay disciplines: 4×100m Freestyle, 4×200m Freestyle, and 4×100m Medley. The
Freestyle disciplines require four athletes in Freestyle while the Medley disciplines require one athlete in each
style (Backstroke, Breaststroke, Butterfly, and Freestyle). Athletes who qualify for the individual disciplines
are (non randomly) selected by the coach to participate in some of the relay disciplines.
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dependent of teammate’s presence. However, if athletes are exposed to peer effects, and in

particular the composition of the peer group, teammate’s presence may have an influence on

their performance. Whether this negatively or positively affects the performance is unclear

under the tournament scheme.

The identification challenge lies in that the composition of the peer group is endoge-

nous. This is one of the major identification problems that many observational studies face

(Manski 1993, Moffit 2001). Athletes from the same national team have much in common.

Most importantly, in this context, they have similar access to the facilities, coaching, sup-

ply of nutrition and even doping. Consequently, there is a substantial correlation between

the performances of athletes from the same national team, especially from the traditional

supremacies. In other words, athletes from strong teams are not only more likely to qualify

themselves but are also more likely to have a teammate qualified for the same finals of the

tournaments. A naive estimate of the effect based on the correlation might be upward biased.

In order to identify causal effects, I apply the concept of regression discontinuity design

(RDD) which has become one of the most widely used quasi-experimental identification

strategies (Hahn, Todd and Van der Klaauw 2001). I compare focal athletes’ performance

in the finals in two scenarios, i.e. when their teammate (i) barely qualified, and (ii) barely

not qualified for the same finals. While athletes’ semifinal performance is continuously

distributed, the variation in their presence in the finals comes from the discontinuous jumps

in the qualification status at the cutoff, which is predetermined as being ranked top eight

among the sixteen semifinalists. There appears to be no reason, other than the teammate

qualifying for the finals, for focal athletes’ performance in the finals to be a discontinuous

function of the teammate’s performance in the semifinals. Therefore, one can attribute the

discontinuous jump in focal athletes’ performance in the finals at the qualification cutoff to

the causal effect of the teammate’s presence in the finals.7 Despite the fact that the cutoff is

common knowledge, the qualification status of the teammate can be regarded as being quasi-

7One might interpret this effect as the difference between athletes’ performance in the finals when their
teammate did well and when their teammate did not so well in the semifinals. However, the distinction between
the two interpretations lies in “barely”. Since the teammate barely qualified for the finals, it is rather the
qualification than the performance of the teammate that matters here.
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randomized within a narrow window around the cutoff. I constructed two windows based on

the time and the rank, respectively. The time window takes a quarter of a standard deviation

of the semifinal-time above and below the cutoff as the boundaries. The rank window takes

two semifinal-ranks above and below the cutoff as the boundaries.8

Previous literature has documented gender differences in confidence and attitudes to-

wards competition (see a survey in Niederle and Vesterlund (2011)). The peer effects stud-

ied in this paper may interact with athlete’s confidence and attitudes towards competition

and thus can be gender specific too. Therefore, I estimate the peer effects in the female and

male sample respectively instead of pooling the two samples. In line with the findings in

Yamane and Hayashi (2011), the baseline results show that female finalists accompanied by

a teammate swam 0.45%-0.60% of the average time faster, or performed 0.80 to 1.18 (out

of 8) ranks better than those who compete without a teammate.9 The performance of male

finalists, however, does not seem to be affected by having a teammate accompanied.10

As a first placebo check, I look at the reduced forms with the real cutoff at the 8th rank

and two placebo cutoffs, the 6th rank and the 10th rank, fixing the same window size. The

reduced form coefficient of a teammate’s presence is only significant at the real cutoff at

which the variation in the qualification status actually occurs. As a second placebo check,

I regress focal athletes’ semifinal performance on a teammate’s presence in the final within

the same window. The presence of a teammate in the final should not have any impact on

the focal athletes’ performance in the semifinal as it could not be predicted beforehand. The

results confirm this.

I also investigate the heterogeneity in the main effects in the following dimensions: age,

experience, semifinal ranking and the individualism score of the athlete’s country. While I

find weak evidence that the effects of having a teammate are stronger for younger athletes

and athletes from less individualistic countries in the female sample, I find no evidence that

8The size of the windows was suggested by an elite level swimming coach, Qing Ji.
9This means, for example, in a race of which the average time is 50 seconds, the effect is 0.60% × 50 =

0.3 seconds.
10It is important to notice that these results are not driven by construction, e.g. if the 7th or the 8th-place is

filled by a teammate, it increases the rank of the focal athlete since the focal athlete can not take the 7th or the
8th-place. The 7th or the 8th-place always has to be filled by an athlete, be it the teammate or a foreign athlete.
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the main effects vary with the experience or the semifinal ranking in either sample.

Finally, I discuss two potential mechanisms that may autonomously or jointly drive the

main effects observed. First, having a teammate may enhance intra-team competition as the

teammate is the only national competitor that is relevant for sponsorship and other economic

sources at the national level. I find no evidence that the observed peer effects are stronger

when the teammates are close competitors. This, however, does not rule out that the intra-

team competition can be switched on simply by the existence of a teammate regardless the

relative ability of the teammate. Second, having a teammate may mitigate the psychosocial

pressure. Athletes in elite level tournaments are under enormous pressure which prevents

them from reaching the optimal performance. The psychosocial pressure could be mitigated

by, for example: i) not representing the country alone; ii) receiving motivational support

from the teammate.

This study contributes to the literature on peer effects in the workplace. As mentioned

before, Falk and Ichino (2006), Mas and Moretti (2009) and Bandiera, Barankay and Rasul

(2010) found positive peer effects among low-skilled subjects who receive fixed low-stakes

payments.11 Graff, Grund and Harbring (2018) found effects of virtual peers on perfor-

mance in virtual reality tournaments. On the other hand, Guryan, Kroft and Notowidigdo

(2009) and Carroll (2012) did not find peer effects on the performance of professional golf

players. Guryan, Kroft and Notowidigdo (2009) speculated that the professional experience

and competitive environments can mitigate peer effects.12

Yamane and Hayashi (2011) and Yamane and Hayashi (2015) also studied peer effects

in swimming competitions. It is therefore important to notice the differences between their

papers and the current one. The most important differences between the work of Yamane and

Hayashi (2011, 2015) and my paper are summarized as follows: 1) Subjects: the former uses

mostly elementary and junior high school students and the latter uses professional athletes;

11Van Veldhuizen, Oosterbeek and Sonnemans (2018) studied the role of observability for peer effects in a
similar setup as Mas and Moretti (2009) in the lab. However, they did not find evidence for the same pattern
of peer effects as Mas and Moretti (2009) in the field.

12Kießling, Radbruch and Schaube (2018) provides additional evidence in a different sport that is in line
with my findings. In a field experiment, they found that subjects perform better in the running tasks when they
are paired with a known individual than a randomly assigned individual, and the difference is not explained by
the ability of the other individual.
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2) Peers: the former defines peers as competitors in adjacent lanes and the latter defines peers

as the national teammate; 3) Incentives: the former offers no monetary incentives and the

latter involves high-stakes monetary incentives; 4) Identification strategy: the former utilizes

participant absenteeism and the latter applies a regression discontinuity design; 5) Findings

regarding gender differences: the former finds that female participants’ performance is more

positively influenced than males by the existence of competitors in adjacent lanes and the

latter finds that female athletes perform better with a teammate than without.

Given the contribution of Yamane and Hayashi’s papers, the value added of my paper

is that it investigates high-skilled subjects who are incentivized by high-stakes rewards. In

many applications such as job promotions, patent races, and elections, tournament partic-

ipants (e.g. candidates competing for promotions, firms competing for patents, politicians

competing for votes) are professionals and the outcomes often involve very large stakes. It

is well documented that large stakes can alter the perception of the tasks and the behavior

(Slonim and Roth 1998; Ariely et al. 2009; Andersen et al. 2011). Therefore, it is important

to verify whether the peer effects previously observed in low-stakes environment are invari-

ant to high stakes. Last but not least, the peer in my study is not any person who happens

to be nearby or in the same situation as the focal individuals but someone who is actually

socially connected to the focal individuals. Although individuals can be influenced by either

type of peers (strangers or socially connected individuals), the latter ones are more rele-

vant when it comes to important decisions (e.g. friends in schooling decisions (Cipollone

and Rosolia 2007), colleagues in retirement planning (Duflo and Saez 2002), neighbours in

voting behavior (Gerber, Green and Larimer 2008).).

This study also complements the literature on gender differences in competitive environ-

ments. A large body of the literature on gender differences in competitions focuses on the

preference for competition per se (e.g. Niederle and Vesterlund (2007); Garratt, Weinberger

and Johnson (2013)); my study involves elite athletes of both genders who long ago made the

choice to participate in a highly competitive environment. Other papers focus on the gender

composition of the competitors (e.g. Gneezy and Rustichini (2004)); my study examines the

effect of the presence or absence of a same-sex peer, rather than the gender composition of
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the peer group. Yamane and Hayashi (2011) found that females swim faster in the presence

of a competitor while males do not. Chen, Ong and Sheremeta (2015) found females have a

higher value of winning than males when bidding against females in all-pay auctions. The

gender difference found in this paper are consistent with gender differences in responding to

competitive or psychosocial pressure and in competitive environment (conditional on being

in the competition).

While the setup of this study might be specific, it is a real competitive environment with

high-stakes incentives. Hence, the essence of the results is of general interest as the society

is undergoing structural change that shifts the labor force toward high-skill sectors that are

highly rewarding and often use tournaments for recruitments or promotions. Even with

high financial incentives, social incentives can still play an important role in motivating

individuals to make higher effort.

In particular, in the context of job openings or promotions, organisations could take into

account the potential peer effects and gender differences to design social incentives. My

results suggest that female candidates perform better when the competing pool contains

someone who is socially connected than someone less familiar. For example, when a pro-

motion consists of both internal and external candidates, the internal candidates may have

an extra motivation as they know each other. Similarly, on the job market, applicants who

have a socially connected peer (let it be from the same university, same country or con-

nected through other means) applying for similar jobs may also feel extra motivated. Taking

into account the potential gender difference is especially important if firms would like to

improve female-male ratio in the management team. The fact that there are not enough fe-

male labor force participants in the first place will make female applicants even less likely

to have socially connected or similar peers in the same pool, which may further impair their

motivation.

The remainder of the paper is organized as follows, Section 2 describes the data, Section

3 illustrates the identification problem and identification strategy, Section 4 presents the em-

pirical analysis, Section 5 reports the main results, two placebo checks and the heterogeneity

analysis, Section 6 discusses potential mechanisms, and Section 7 concludes.
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2 Data

I use data from seven FINA World Swimming Championships (long course) which took

place bi-annually between 2003 and 2015. I collected two samples consisting of 91 same-

sex individual tournaments from the female and the male championships, respectively. Table

1 shows the number of finalists in each discipline included in the sample.13 Each tournament

consists of three stages: multiple preliminary heats, two semifinal heats and a final heat.

During the course of the tournament, sixteen athletes can qualify for the semifinal and eight

athletes can qualify for the final. Individual performances in each stage of the tournaments

and the personal characteristics including age, gender and nationality are collected from the

FINA homepage (http://www.fina.org). The outcome of interest is athletes’ performance in

the final stage of the tournaments, which means only the finalists are the focal athletes.

Table 1: Number of finalists in each discipline

Female Male
Stroke 50m 100m 200m 50m 100m 200m

Backstroke 56 56 56 56 56 56
Breaststroke 55 56 56 55 56 56
Butterfly 56 56 56 56 56 56
Freestyle 56 56 56 56 56 56
Individual Medley - - 56 - - 56

Total 223 224 280 223 224 280
Notes: Individual Medley does not have the 50-meter or 100-meter disciplines.
Two athletes in the 50-meter Breaststroke were disqualified (DQ) in the final.

A key feature of the FINA World Swimming Championship is that every national fed-

eration can qualify a maximum of two athletes for the preliminary heats of each individual

tournament. The qualifying standard depends on the number of athletes a national federa-

tion wants to qualify. To qualify a single athlete, one only needs to meet the B entry. To

qualify two athletes, both of the athletes need to meet the A entry which is slightly higher

13For the analysis I focus only on short-distance disciplines (up to 200 meters) for three reasons: i) only
Freestyle and Individual Medley have disciplines in longer distances, and they do not have semifinals; ii)
long-distance disciplines involve more complex strategies, and conserving energy in the preliminary heats
and semifinals is more likely to occur in long-distance disciplines; iii) my identification strategy which uses
a regression discontinuity design is most suitable for the highly competitive disciplines in short distances. It
requires imperfect control over the qualification status, and I will make this clear in Section 3.3.

9



than the B entry.14 To study the effects of having a teammate in the finals, I naturally only

focus on athletes that qualify together with their teammate.

Table 2: Tournament finalists descriptive statistics

Mean Std. Dev.
Female
Age 22.24 3.59
Share of finalists with a teammate in the semifinal 57.08%
Share of finalists with a teammate in the final 36.86%
Number of individual observations in the final 727
Male
Age 24.02 3.36
Share of finalists with a teammate in the semifinal 52.27%
Share of finalists with a teammate in the final 30.54%
Number of individual observations 727

Table 2 provides the descriptive statistics of the finalists in all the tournaments. Female

finalists are on average 22.24 (std=3.59) years old and male finalists are on average 24.02

(std=3.36) years old. Among the 727 female observations, 57.08% of them have a teammate

in the semifinals and 36.86% of them have a teammate in the finals. Among the 727 male

observations, 52.27% of them have a teammate in the semifinals and 30.54% of them have

a teammate in the finals.

Table 3: An example of the hybrid of within- and between-subject design

Finalist National Team Tournament

PHELPS USA
Men’s 200m Freestyle (2009)

∅ USA
PHELPS USA

Men’s 200m Freestyle (2011)
LOCHTE USA
PHELPS USA

Men’s 100m Butterfly (2011)
MCGILL USA

FUJII JPN
Men’s 100m Butterfly (2011)

∅ JPN

14According to FINA’s official selection criteria, there are two entry time standards: A Time Standard/Entry
and B Time Standard/Entry. “A maximum of two swimmers can be entered per event provided both swimmers
meet the A Time Standard. One Swimmer can qualify with a B Time Standard provided no swimmers achieve
the A time standard in that event and they are the fastest B Time Standard.” The A Time Standard is faster than
the B Time Standard. The exact standard of each entry varies across disciplines, years, and meetings.
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Table 3 illustrates several characteristics worth noting in this sample. First, the composi-

tion of the national team is not necessarily fixed. This comes from two dimensions. The first

is the discipline dimension, e.g. Phelps and Lochte in the Men’s 200m Freestyle (2011) was

one dyad, whereas Phelps and McGill in the Men’s 100m Butterfly (2011) was another dyad.

The second is the time dimension. Athletes reach their performance peak at different points

in time and have their career of different length, thus, athletes may have different teammates

throughout their career. Second, this is a hybrid of within- and between-subject design. The

answer to the research question comes from the comparison of athletes’ performance when

their teammate is present and when their teammate is absent in the same finals. On the one

hand, in the top three rows of Table 3, it shows a within-subject comparison when one com-

pares the performance of Phelps in the Men’s 200m Freestyle (2009) with his performance

in the Men’s 200m Freestyle (2011) and Men’s 100m Butterfly (2011). The former case is

without a teammate and the latter two cases are with a teammate; On the other hand, in the

bottom three rows of Table 3, it shows a between-subject comparison when one compares

the performance of Phelps in the Men’s 200m Freestyle (2011) and Men’s 100m Butterfly

(2011) with the performance of Fujii in the Men’s 100m Butterfly (2011). The former two

cases are with a teammate and the latter case is without a teammate.

Figure 1 gives an overview of the average performance in the finals of each discipline.

The upper scatters are the 200-meter, the middle scatters are the 100-meter and the bot-

tom scatters are the 50-meter disciplines. The performances vary across different strokes

and gender, with time increasing in the distance. Very roughly speaking, it takes about 25

seconds to finish a 50-meter final, one minute to finish a 100-meter final and two minutes

to finish a 200-meter final. The performance is standardised and precisely recorded by the

official timekeeper.

Finally, elite level tournaments involve high stakes. Besides the standard prize money,

there are potential commercial contracts with hefty sums for outstanding athletes, and of

course worldwide prestige.
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Figure 1: Average time (in seconds) used in the finals, by discipline

3 Identification of Peer Effects

This section describes the identification challenges, illustrates the identification strategy and

determines its key elements.

3.1 Identification Challenges

Unlike in a controlled experiment, having a teammate in the same finals is not randomized

in this setup. First of all, as mentioned in Section 2, there are two qualifying time standards.

The standard to qualify two athletes is higher than the one to quality one athlete for the tour-

naments. Therefore, by construction, only strong national teams can qualify in pairs for the

tournaments. Moreover, athletes from the same national team share much in common. Most

importantly, in this context, they have similar access to the facilities, coaching, supply of nu-

tritions and even the doping technology. As a result, there is substantial correlation between

the performance of athletes from the same national team, especially from the traditional

supremacies. In other words, athletes from the very strong teams are not only more likely to
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advance to the finals themselves but are also more likely to have a teammate advancing to

the same finals of the tournaments. Therefore, if one compares the final performance of two

athletes from a national team with the performance of a single athlete from another national

team, it will reflect the gap in the overall strength between strong and less strong national

teams.

3.2 Identification Strategy

In order to overcome the obstacles above and identify causal effects, one needs to make the

presence of a teammate “quasi-random” in the final stage of the tournaments. To do so, in the

first step, I only focus on teams that qualify in pairs for the tournaments, i.e. each team has

two athletes at the preliminary stage of the tournaments. This will ensure that all the athletes

qualify through the same entry standard. As we are interested in the final performance, our

focal athletes are all the finalists. In the second step, conditional on qualifying in pairs

for the tournaments, I separate the focal athletes into two groups: a “control” group where

focal athletes’ teammate barely not qualified for the final stage, and a “treated” group where

focal athletes’ teammate barely qualified for the final stage. Notice that other athletes whose

teammates either did not quality for the final or qualified outside the window are dropped

from the study. Conceptually, I am applying a Regression Discontinuity Design (RDD). The

RDD has become one of the most widely used quasi-experimental identification strategies

(Hahn, Todd and Van der Klaauw 2001).

The key feature of the design is that while the performance of the athletes in the semifinals

is continuously distributed, the probability of having a teammate in the same finals condi-

tional on the teammate’s semifinal performance jumps discontinuously at the qualification

cutoff. This cutoff is predetermined as being ranked top eight among the sixteen athletes in

the semifinals. Therefore, the variation in the treatment assignment can be assumed to be

unrelated to potential confounders.15 Although the cutoff is public knowledge to all, ath-

letes ranked barely above or below the cutoff in the semifinal have imperfect control over

15I assume that there are no intertemporal effects that spill over from finals when a teammate is present to
finals when a teammate is absent, and vice versa.
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their qualification status for the reasons that will be discussed in detail in Section 3.3 below.

Thus, their presence in the finals can be regarded as quasi-random. In the terminology of

RDD, the running variable is the time, or the corresponding rank, of the teammate in the

semifinals, and the treatment variable is the presence of the teammate in the finals. It is

important to notice that being ranked above or at the cutoff does not necessarily mean being

actually present in the finals due to the following reasons. First, if there are ties between or

among the athletes ranked at the cutoff, i.e. two or more athletes are ranked at eight in the

semifinals, these athletes need to swim again, which is called the Swim-off. Second, even if

qualifying for the finals, one can still drop out (DNS) due to injury or failing to pass the dop-

ing test, for example. In such cases, the athletes on the reservation list, typically ranked at

nine or ten, can fill the space. Therefore, this is a fuzzy RDD, in which the probability of the

treatment jumps at the cutoff rather than being fully deterministic. The treatment variable is

instrumented by an indicator of the teammate being ranked above or at the cutoff.

3.3 The Window Size

In this section I will determine the size of the window around the cutoff within which the

qualification status of the athletes can be regarded as quasi-random. For illustration, let us

first consider a Swim-off event where exactly two athletes ranked eight in the semifinal, and

each of the two athletes involved in the Swim-off has a teammate who had already qualified

for the final. The Swim-off perfectly demonstrates how one athlete barely qualifies and the

other barely not. After an additional race, one qualifies and the other does not, and the focal

athlete whose teammate won the Swim-off retains the dyad in the final whereas the other is

left “alone” in the final.16

There are two questions the answers of which are crucial for determining the size of the

window. First: if there is a window around the cutoff within which the athletes have little

control over the qualification status, what are the main sources of the imperfect control?

The first source is the reaction time. Besides the total time, the timekeeper also records

16If necessary, multiple swim-offs can take place.
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the reaction time of each athlete, which is the time between the starting signal and the

first movement of any kind after the signal. The reaction time depends on several aspects,

e.g. how reactive the athlete is, how far the athlete is from the signal, and the intensity of

the signal among other things. In the semifinals of this sample, female athletes’ average

reaction time is 0.73 seconds (min=0.49; max=0.97) and male athletes’ average reaction

time is 0.71 seconds (min= 0.42; max=0.97). It is a nontrivial fraction of a race, especially

in the short-distance tournaments where every fingernail counts.

Another source of imperfect control is the “time qualification”, under which two heats

are swum in the semifinals, and the semifinal ranking is determined by the time recorded in

the heats. It is not the first four athletes in each heat who qualify for the final, but the first

eight athletes in the semifinal qualify. Without seeing half of the athletes in the other heat, it

is hard to predict the qualification status of each athlete, especially for those who are around

the cutoff.17 For example, being ranked at three or four in one of the semifinal heats does

not guarantee the qualification for the final. These two sources of uncertainty are clearly out

of the perfect control of the athletes.

The second question is: in what time range around the cutoff can those sources of im-

perfect control operate? To answer this question, let us investigate the Swim-off again.

The time difference between the athletes in the Swim-off tells us roughly to what extent

“equally” competent athletes can differ if they race again. During the sample period, there

were in total ten Swim-off events in the 50-meter disciplines, where the Swim-off took place

most frequently. The average time difference is 0.17 seconds (min=0.01; max=0.52). As we

noticed in Figure 1, the time varies a lot across disciplines, therefore, one needs a benchmark

for the time difference.

Given the facts listed above, and incorporating information learned from an interview

with an elite level swimming coach, I determined a half of a standard deviation of the time

used in the semifinal as the window size. Using standard deviations to approximate the time

is advantageous as it takes into account the dispersion of athletes’ performances. A half

17Given that there are only a few minutes between the heats and that athletes in the call room typically
isolate themselves from outside before their own race, athletes seeded in different heats do not observe each
other.
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Figure 2: Time and rank window

of a standard deviation would approximately corresponds to 0.1 seconds in the Men’s 50m

Freestyle, for example. Within a 0.1-second difference, the rank can easily be reversed by

a shorter or longer reaction time in the semifinals, and it is also approximately the same

magnitude of the time difference in most Swim-off events. Hence, I construct the time

window with a quarter of one standard deviation of the time at or above, and below the

cutoff time for all the 182 semifinals in both the female and the male sample. Notice that

this tailors the size of time window for each tournament. Alternatively, I construct a rank

window using a uniform range of ranks, i.e. two ranks at or above, and below the cutoff.

Figure 2 illustrates both the time window (in blue) and the rank window (in red). Notice

that both windows are expressed in rank units. In the time window, each of the blue vertical

intervals indicates the rank units corresponding to a quarter of a standard deviation of the

time used in the semifinal at or above, and below the cutoff in each tournament. For instance,

in the first tournament, a half of standard deviation of the time spans the rank 6 to 10; in the

last tournament, a half of standard deviation of the time spans the rank 7 to 10. As can be

16



seen in the figure, the two windows contain different sets of observations. However, they

result in almost the same number of observations.18

4 Empirical Analysis

This section first performs a balance check of the covariates of the athletes whose teammate

was barely above and below the qualification cutoff, and then presents the econometric

model.

4.1 Balance Check of Covariates

I check whether the characteristics of the focal athletes are comparable when their team-

mate was barely above and below the cutoff using a two sample Wilcoxon rank-sum (Mann-

Whitney U) test.19 The results using the rank window are reported in Table 4.20 Conditional

on having a teammate in the semifinal, the first column reports the median characteristics of

the finalists whose teammate ranked barely below the cutoff (semifinal rank 9 or 10), and the

second column reports the median characteristics of finalists whose teammate ranked barely

above the cutoff (semifinal rank 7 or 8). The characteristics include age, the number of finals

qualified in a single championship (Champ.) as well as during the whole sample period (To-

tal), and the normalized time in the semifinal. Table 4 shows that finalists whose teammate

is ranked 9th or 10th in the semifinals have no significantly different characteristics from

finalists whose teammate is ranked 7th or 8th in the semifinals in both samples.

18A dyad may be used twice only if both athletes are barely at or above the cutoff, i.e. both are focal athletes
with a teammate barely qualified. Actually, only three dyads fulfill this requirement in the sample. In these
cases, dropping a randomly selected second observation of the same dyad does not change the results. Further
more, the placebo check 1 rules out that the effects are driven by such “well-matched” pairs, because otherwise
we would have observed some pseudo effects at other placebo cutoffs.

19The Wilcoxon rank-sum test does not assume normal distribution of the variables and is more efficient
and robust than the t-test.

20The test results using the time window are very similar and can be found in Table A8 in the Appendix.
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Table 4: Characteristics of finalists, by teammate rank

(1) (2) (3)
Teammate’s semifinal Teammate’s semifinal Wilcoxon rank-sum test

Median of Covariates rank ∈ {9, 10} rank ∈ {7, 8} p-value

Panel A: Female sample

Age 22 22 0.80
No. Finals (Champ.) 2 1.5 0.55
No. Finals (Total) 3 2 0.74
Normalized time (SF) 0.992 0.991 0.37
Total 43 52

Panel B: Male sample

Age 24 24 0.94
No. Finals (Champ.) 1 1 0.52
No. Finals (Total) 3 2 0.19
Normalized time (SF) 0.992 0.992 0.99
Total 47 46

4.2 The Econometric Model

In the econometric model, Equation 4.1, I regress finalist i’s performance in tournament t on

a dummy variable indicating whether her teammate j is present in the same final, controlling

for i’s and j’s age, i’s ability, and the ability heterogeneity in tournament t.21 Controlling

for the ability heterogeneity is important as all athletes’ performance in each stage is public

knowledge which can affect their final performance (Sunde 2009; Graff, Grund and Harbring

2018). Three sets of fixed effects are included in the regressions. The discipline fixed effects

take care of the differences across the strokes and distances. The championship fixed effects

account for the differences across years and locations. Finally, the finalist’s country fixed

effects control for the differences in the overall strength across countries.

Performancei,t = δTeammatei,t + β1Agei,t + β2Agej,t + β3Abilityi,t + β4AbilityHett + εi,t

(4.1)

The official performance is recorded in raw time. In order to pool all the tournaments

21The inclusion of control variables in the model is to increase precision and remove biases even though the
setup can be seen as an quasi-randomized experiment. According to Athey and Imbens (2017), there are two
principal roles of covariates in (completely) randomized experiments: “First, incorporating covariates may
make analyses more informative. Second, even if the original randomization was done appropriately, adjusting
for covariate differences may remove biases.”
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together, I use i) the normalized time and ii) the rank as performance measures.22 The time

is normalized by taking the ratio of the own time in the final over the average time of the

sixteen athletes in the semifinal, and multiplied by 100. The ability is approximated by the

own normalized time in the semifinal, and multiplied by -100. The ability heterogeneity

is measured as the coefficient of variation of the eight finalists’ time in the semifinal, and

multiplied by 100.23

The variable of interest is the teammate dummy. Since I apply a fuzzy RDD, this variable

is instrumented by the indicator of being ranked above or at the qualification cutoff in the

first stage of the two-stage least squares (TSLS) estimation (Angrist and Pischke 2008). The

main coefficient of interest is δ, which captures the average treatment effect of having a

teammate in the same final on i’s performance.

5 Results

This section presents the baseline results of the estimated peer effects, two placebo checks,

and the analysis of effect heterogeneity.

5.1 Baseline Results

Table 5 reports the TSLS estimates of the performance effect of having a teammate in the

same finals. Panel A and Panel B present the results in the female and male sample, re-

spectively.24 Columns (1) and (2) use normalized time and columns (3) and (4) use rank

as the outcome variables. Columns (1) and (3) use the time window and columns (2) and

(4) use the rank window within which the variation in the teammate’s presence in the same

finals is quasi-random. Notice that a negative coefficient corresponds to a positive effect on

22Notice that one can improve in time but may not always be able to improve in rank because there is a
ceiling in the rank measure.

23One could also use the qualifying time as an ability measure, however, the qualifying time is achieved
during the qualifying period which is more than one year before the current championship. The same holds
for the personal best time. Therefore, the time in the semifinal of the current championship is a better measure
of current ability.

24Since the key regressor - the teammate dummy - is as good as randomly assigned within individual clus-
ters, there is no need to cluster standard errors (Cameron and Miller 2015). The results with standard errors
clustered at the individual level are very similar and can be found in Table A10 in the Appendix.
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Table 5: Two-stage least squares estimates of the effect of having a teammate in the same
finals on the final performance

Panel A: Female

(1) (2) (3) (4)
VARIABLES Time Time Rank Rank

Teammate (F) -0.602*** -0.448*** -1.187*** -0.796**
(0.207) (0.161) (0.429) (0.334)

Age 0.00261 -0.0416 -0.0169 -0.0953
(0.0339) (0.0372) (0.0588) (0.0622)

Teammate’s age -0.00670 -0.00185 0.00447 -0.000181
(0.0240) (0.0220) (0.0616) (0.0436)

Ability -0.949*** -1.117*** -1.739*** -2.116***
(0.134) (0.139) (0.252) (0.268)

Ability Heterogeneity -0.447 -0.569 -0.328 -0.575
(0.601) (0.573) (0.985) (0.925)

[-0.25, +0.25] Std yes yes
[-2, +2] Ranks yes yes

Discipline FEs yes yes yes yes
Championship FEs yes yes yes yes
Country FEs yes yes yes yes

F-statistics of Instrument 518.686 534.205 518.686 534.205
Observations 97 95 97 95
R-squared 0.457 0.481 0.389 0.457

Panel B: Male

VARIABLES Time Time Rank Rank

Teammate (F) 0.0596 0.00508 0.236 0.295
(0.160) (0.153) (0.360) (0.345)

Age 0.0208 0.0269 0.00493 0.00919
(0.0172) (0.0207) (0.0370) (0.0505)

Teammate’s age 0.0133 0.00408 0.0193 0.0205
(0.0212) (0.0274) (0.0478) (0.0634)

Ability -1.273*** -1.224*** -2.800*** -2.595***
(0.128) (0.121) (0.253) (0.259)

Ability Heterogeneity 0.795* 0.780* 2.144** 1.927**
(0.442) (0.432) (0.918) (0.913)

[-0.25, +0.25] Std yes yes
[-2, +2] Ranks yes yes

Discipline FEs yes yes yes yes
Championship FEs yes yes yes yes
Country FEs yes yes yes yes

F-statistics of Instrument 691.607 771.212 691.607 771.212
Observations 90 93 90 93
R-squared 0.671 0.618 0.660 0.599
Notes: Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
Normalized time is the ratio of the own time in the final over the average time
of the sixteen athletes in the semifinal, and multiplied by 100.
The ability is normalized time in the semifinal over the average time in preliminary
heats and multiplied by -100.
The ability heterogeneity is measured as the coefficient of variation of the eight
finalists’ time in the semifinal, and multiplied by 100.
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performance, as the shorter the time, or the higher the rank, the better the performance.25 In

Panel A, the coefficients of the teammate dummy are 0.60 and 0.45 in columns (1) and (2),

respectively. Since the normalized time is divided by the average time in the semifinal, this

means that female athletes accompanied by a teammate swam 0.45%-0.60% of the average

time faster. To see the magnitude of this effect, consider an average time of 50 seconds in

the semifinal, then the effect would be 0.60% × 50 = 0.3 seconds faster. The coefficients in

columns (3) and (4) show that female athletes accompanied by a teammate perform 1.18 to

0.80 ranks better. Recall that the rank spans from one to eight in the final heat. The effects

are smaller with the rank window than with the time window for both outcomes, but they

are not statistically different. In all the columns in Panel B, the coefficients of the teammate

dummy are insignificant, much smaller in magnitude, and have the opposite sign compared

to the female sample. The performance of male athletes does not seem to be affected by the

presence of a teammate. After controlling for current ability, neither the own age nor the

teammate’s age has a significant effect on the performance in the finals in both the female

and the male sample. Semifinal performance is highly and positively correlated with the

final performance in both samples. The ability heterogeneity seems to be uncorrelated with

female athletes’ performance but negatively correlated with male athletes’ performance. The

latter is in line with the empirical evidence testing tournament theory (e.g. Sunde (2009);

Graff, Grund and Harbring (2018)).26

I also perform the same analysis in the semifinals, i.e. whether having a teammate in

the same semifinals affects the semifinal performance. Notice that athletes winning the

semifinals does not receive any sort of financial rewards. Not surprisingly, the effects of

having a teammate are insignificant in the semifinals where the championship is not yet at

stake. Dohmen (2008) found that increased incentives (when much is at stakes) induce better

performance of professionals. Therefore, the mechanism could be related to the stakes.27

25Additionally, I also look at the probability of winning a medal, estimating a linear probability model. The
results are reported in Table A9 in the Appendix. Similarly, having a teammate increases the probability of
wining a medal for female athletes significantly, but not for male athletes.

26I further investigated the potential interaction between the heterogeneity of ability and the teammate
dummy, however, no significant effects are found.

27An interesting question is whether the best athletes reducing speed in preliminary heats and semifinals
to conserve energy for the finals. I asked this question in the interview with the coach. The answer was “It
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The results are reported in Table A1 in Section A.1 in the Appendix.28

5.2 Placebo Check 1

One concern that remains is whether the effects could be driven by the correlation between

the performances of the two teammates even within the very narrow time windows. In order

to rule out this concern, I consider the same rank window size and compare the reduced

form estimates at the real cutoff, the 8th rank, and two placebo cutoffs, the 6th rank and the

10th rank. Table 6 reports the reduced form coefficients of the teammate dummy. Columns

(1)-(3) use normalized time and columns (4)-(6) use rank as the outcome variables. In

columns (2) and (5), I report the reduced form estimates using the rank window of the

baseline estimation in Table 5. In columns (1) and (4), I compare the performance of finalists

whose teammate is ranked 5th or 6th with the performance of finalists whose teammate is

ranked 7th or 8th. Note that this placebo rank window is above the real cutoff such that there

is no variation in the qualification status. In columns (3) and (6), I compare the performance

of finalists whose teammate is ranked 9th or 10th with the performance of finalists whose

teammate is ranked 11th or 12th. Note that this placebo rank window is below the real

cutoff such that there is no variation in the qualification status either. As expected, in Panel

A, the coefficients of the teammate dummy are only significant in the window around the

real cutoff, where the variation in qualification status actually occurs. Since the window size

is fixed in all the columns, this implies that the main effect is driven by the actual variation

in the qualification status rather than the correlation in performance. In Panel B, the effect

of having a teammate is insignificant in all specifications.

depends.” First of all, the margins are very thin, i.e. only the very top athletes have the luxury to conserve
energy and may (or may not guaranteed to) still qualify for the final. Second, the semifinal ranking determines
the lane position in the final. The central lanes have “better view” over other competitors, however, some
athletes would like to see others while some athletes prefer not to see others and stick to their own plans.

28In Section A.1, I also show that neither being quasi-randomly seeded in the same semifinal heat (Table
A2) nor being seeded in the second semifinal heat affects the semifinal performance (Table A3).
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Table 6: Reduced form estimates with the real and two placebo cutoffs

Panel A: Female

(1) (2) (3) (4) (5) (6)
VARIABLES Time Time Time Rank Rank Rank

Teammate (cutoff=6) 0.0608 0.103
(0.135) (0.306)

Teammate (cutoff=8) -0.390** -0.712**
(0.160) (0.323)

Teammate (cutoff=10) -0.172 -0.336
(0.256) (0.432)

Controls yes yes yes yes yes yes
Discipline FEs yes yes yes yes yes yes
Championship FEs yes yes yes yes yes yes
Country FEs yes yes yes yes yes yes

Observations 127 95 83 127 95 83
R-squared 0.574 0.473 0.618 0.447 0.462 0.628

Panel B: Male

VARIABLES Time Time Time Rank Rank Rank

Teammate (cutoff=6) 0.0526 -0.0934
(0.149) (0.313)

Teammate (cutoff=8) 0.0495 0.405
(0.151) (0.341)

Teammate (cutoff=10) -0.145 -0.607
(0.149) (0.370)

Controls yes yes yes yes yes yes
Discipline FEs yes yes yes yes yes yes
Championship FEs yes yes yes yes yes yes
Country FEs yes yes yes yes yes yes

Observations 93 93 80 93 93 80
R-squared 0.661 0.602 0.699 0.644 0.583 0.635
Notes: Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
Normalized time is the ratio of the own time in the final over the average time
of the sixteen athletes in the semifinal, and multiplied by 100.

5.3 Placebo Check 2

In the second placebo check, I regress finalists’ semifinal performance on the presence of a

teammate in the finals within the same windows. Having a teammate in the finals should not

have an impact on finalists’ performance in the semifinals as it can not be perfectly predicted
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beforehand. As shown in Table 7, none of the coefficients is significant in all specifications

in both the female and the male sample, which confirms that having a teammate in the finals

indeed has no impact on finalists’ semifinal performance.

Table 7: Placebo check using semifinal outcomes

Panel A: Female

(1) (2) (3) (4)
VARIABLES Time (SF) Time (SF) Rank (SF) Rank (SF)

Teammate (F) -0.116 0.117 -0.397 -0.227
(0.188) (0.0909) (0.468) (0.337)

[-0.25, +0.25] Std yes yes
[-2, +2] Ranks yes yes

Controls yes yes yes yes
Discipline FEs yes yes yes yes
Championship FEs yes yes yes yes
Country FEs yes yes yes yes

Observations 97 95 97 95
R-squared 0.464 0.507 0.378 0.391

Panel B: Male

VARIABLES Time (SF) Time (SF) Rank (SF) Rank (SF)

Teammate (F) 0.103 -0.0589 0.477 0.272
(0.113) (0.118) (0.426) (0.383)

[-0.25, +0.25] Std yes yes
[-2, +2] Ranks yes yes

Controls yes yes yes yes
Discipline FEs yes yes yes yes
Championship FEs yes yes yes yes
Country FEs yes yes yes yes

Observations 90 93 90 93
R-squared 0.595 0.475 0.477 0.440
Note: Robust standard errors in parentheses.
Normalized time is the ratio of own time in the final over the average time
of the sixteen athletes in the semifinal, and multiplied by 100.
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5.4 Effect Heterogeneity

This section investigates the heterogeneity of the main effects in the following dimensions:

age, experience, semifinal ranking and the individualism score of the country (The tables of

the results can be found in Section A.2 in the Appendix.).29

Firstly, I test whether the main effects of having a teammate in the same finals differ

with respect to athletes’ age by interacting the teammate dummy with focal athletes’ age

(demeaned). The interaction term has the opposite sign compared to the main effects in all

the four specifications and is marginally significant in three specifications (Table A4). This

suggests that older female athletes are slightly less prone to the peer effects studied. Sec-

ondly, focal athletes have different experience in participating at the World Championships.

I test whether the main effects differ with respect to athletes’ experience by interacting the

teammate dummy with focal athletes’ number of finals participated during the whole sam-

ple period (demeaned). The interaction term has the same sign as the main effects but is

insignificant (Table A5). Thus, one cannot reject the null hypothesis that the main effects

are the same for experienced and less experienced athletes.

Thirdly, I test whether the main effects vary according to athlete’s own semifinal ranking

(demeaned). As in the case of experience, one cannot reject the null hypothesis that the main

effects are the same for higher ranked and lower ranked athletes (Table A6).

Finally, I also exploit cultural heterogeneity in terms of individualism.30 I map athletes’

nationality to the individualism index (IDV, demeaned ) measured for the country. In the

female sample, the coefficients of the interaction term are positive and marginally significant

in two specifications (Table A7), suggesting that female athletes from more individualistic

countries are less prone to the peer effects studied.

In summary, while I find weak evidence that the effects of having a teammate in the

29While I report the results of the heterogeneity analysis in both female and the male sample for complete-
ness, I only discuss the results of the female sample in the text as I only find an effect among female athletes.

30Hofstede introduced an individualism index that explores the degree to which individuals are integrated
into groups (Kieser 1994). Individualists emphasise the “I” versus the “we”, whereas the collectivists do the
opposite. For example, USA as a typical individualistic country scores 91 and China as a typical collective
country scores 20 on a scale of 0 to 100. Although swimming is not a team sport, athletes representing the
same national team may still feel belonging to the same group. One could expect that having a teammate in
the same tournament might mean more to the collectivists than to the individualists.
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same finals is slightly stronger for younger athletes and athletes from less individualistic

countries, I do not find evidence that the main effects vary with experience or ability.

6 Potential Mechanisms

This section discusses two potential mechanisms proposed in the literature that may drive the

observed phenomena. They are intra-team competition and mitigated psychosocial pressure.

6.1 Intra-team Competition

Having a teammate in the same final may switch on intra-team competition as the teammate

is the only national competitor that is relevant for sponsorship and other economic sources at

the national level. Athletes may be additionally motivated through status incentives (Besley

and Ghatak 2008; Moldovanu, Sela and Shi 2007) and explicitly set the goal as “beat-the-

teammate”. Charness, Masclet and Villeval (2010) found in a lab experiment that subjects

exert effort in a status competition even without any monetary incentives. Similarly, Az-

mat and Iriberri (2010) showed in the lab that, despite being rewarded via a piece rate for

their efforts, subjects that are given information about their peers’ performance makes sig-

nificantly higher effort than the control group without such feedback. Furthermore, since

high-stake prizes are awarded to the top performers in this setup, the competition necessar-

ily creates income inequality. Some athletes may have inequality/inequity aversion (Fehr

and Schmidt 1999). If so, the intra-team competition can be further intensified by avoiding

strong negative inequality aversion. For example, if an athlete anticipates that she will sense

strong negative inequality aversion when losing to her teammate, she may increase effort to

prevent such a situation (Grund and Sliwka 2005).

The intensity of the intra-team competition may depend on the teammate’s ability relative

to the focal athlete. According to Locke and Latham (2002), the highest level of effort occurs

when the goal is moderate and the lowest level of effort occurs when the goal is too easy

or too difficult. If the teammate is far behind or ahead in the previous ranking, the goal of

“beat-the-teammate” would be too easy or too difficult. Therefore, if having a teammate
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switches on intra-team competition and its intensity varies according to the relative ability

of the teammate, the main effects should be strongest when the two teammates are close

competitors. This can be tested empirically. I create a variable “close competitor” by taking

the absolute value of the rank difference between the two teammates in the preliminary

heats:31

close competitor =


1 if rank difference ⊂ [0, 4]

0 if rank difference ⊂ [5, 9]

−1 if rank difference ⊂ [10, 15].

Extending the main empirical specification in Equation 4.1, I interact the teammate

dummy variable with the “close competitor” variable, as shown in Equation 6.1.32 The

hypothesis above predicts a negative sign of the interaction term (γ2).33

Performancei,t = γ1Teammatei,t + γ2Teammatei,t × Close Competitorij,t

+ γ3Close Competitorij,t + θ1Agei,t + θ2Agej,t + θ3Abilityi,t + νi,t (6.1)

Table 8 reports the estimated results. In the female sample (panel A), the estimated

coefficients of the interaction term, γ2, are all positive except in column (4), but none of them

is significant. In the male sample (panel B), the signs of the interaction term are negative and

insignificant in columns (1)-(3) and barely significant in column (4). Therefore, the effect of

having a teammate does not seem to vary according to the relative ability of the teammate.

This, however, does not rule out that the intra-team competition can be switched on

simply by the existence of a teammate. A related (but different) phenomenon is the “Queen

Bee” behavior which is used to describe the behavior of senior women towards other women
31The absolute rank difference in the preliminary heat spans from 0 to 15, as the highest rank is 1 and the

lowest is 16 for those who qualify for the semifinals.
32The teammate dummy variable is instrumented by the indicator of the teammate’s rank in the semifi-

nal, and the interaction term is instrumented by the interaction of the rank indicator with the variable “close
competitor” in the first stage.

33I do not aim to fully detect a nonmonotic effect. This is rather a conservative test to check whether the
effect is amplified when the two are close competitors. Moreover, this test does not rule out that the intra-team
competition can be switched on simply by the existence of a teammate.

27



Table 8: The effects of being close competitors

Panel A: Female

(1) (2) (3) (4)
VARIABLES Time Time Rank Rank

Teammate -0.704*** -0.495** -1.370*** -0.854**
(0.238) (0.216) (0.516) (0.414)

Teammate × Close competitor 0.340 0.177 0.469 -0.00306
(0.303) (0.284) (0.643) (0.576)

Close competitor -0.355 -0.0997 -0.244 0.317
(0.250) (0.236) (0.482) (0.442)

[-0.25, +0.25] Std yes yes
[-2, +2] Ranks yes yes

Controls yes yes yes yes
Discipline FEs yes yes yes yes
Championship FEs yes yes yes yes
Country FEs yes yes yes yes

F-statistics of Instrument 231.075 293.792 231.075 293.792
Observations 97 95 97 95
R-squared 0.461 0.468 0.388 0.453

Panel B: Male

VARIABLES Time Time Rank Rank

Teammate 0.186 0.141 0.532 0.647*
(0.175) (0.171) (0.402) (0.388)

Teammate × Close competitor -0.141 -0.209 -0.775 -0.970*
(0.241) (0.223) (0.517) (0.503)

Close competitor -0.0996 -0.0219 0.241 0.469
(0.177) (0.160) (0.400) (0.372)

[-0.25, +0.25] Std yes yes
[-2, +2] Ranks yes yes

Controls yes yes yes yes
Discipline FEs yes yes yes yes
Championship FEs yes yes yes yes
Country FEs yes yes yes yes

F-statistics of Instrument 143.537 158.526 143.537 158.526
Observations 90 93 90 93
R-squared 0.662 0.602 0.644 0.581
Notes: Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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in organizations (Mavin 2008). Since the focal athletes are on average higher ranked than

their teammates who barely qualified, they may behave as “Queen Bees” and enhance the

intra-team competition.

6.2 Mitigated Psychosocial Pressure

Having a teammate in the same final may mitigate the psychosocial pressure in the compe-

tition. “Racing is 10% physical and 90% mental.”, said the seven-time gold medalist Mark

Spitz. Athletes in elite level tournaments are under enormous pressure which may tighten

athletes’ muscles, choke off their breathing and jeopardize their performance.34 The phe-

nomenon of performance decrements under circumstances that increase the importance of

the outcome is defined as “choking under pressure” (Baumeister 1984; Hill et al. 2009). In

the economics literature, the the performance under psychological/psychosocial pressure in

tournaments has been tested, for instance, using penalty kicks in football matches. Dohmen

(2008) found that players of the home team (more pressure) are more likely to choke in the

penalty kicks; Apesteguia and Palacios-Huerta (2010) found that teams taking the first kick

in sequence (less pressure) are more likely to win the penalty, while Kocher, Lenz and Sut-

ter (2012) did not find significant differences of the kicking order in the winning probability

with a larger sample.

Gender differences under psychosocial pressure or stress have been frequently docu-

mented in the literature. Females perform worse in the exam under time pressure (De Paola

and Gioia 2016) and stress (Cahlikova, Cingl and Levely 2017) than males in competitions,

and increasing competitive pressure widens the gender gap in performance in two-stage

elimination contests (Iriberri and Rey-Biel 2018). Similarly, Cai et al. (2018) suggests that

gender differences in response to pressure underpin gender differences in scholastic perfor-

mance in high pressure settings. In sports, female athletes are found to exhibit a higher level

of stress than male athletes in swimming training sessions (Raglin, Morgan and O’Connor

1991). At elite level, Paserman (2007) also reported that female tennis players make more

34Many athletes race faster in practice, relays or off events than they do at big meets. See for example,
https://www.competitivedge.com/swim-series-biggest-secret-swimming-fast-under-pressure.
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mistakes under pressure than male players. Therefore, while male athletes’ performance is

more immune to psychosocial pressure, female athletes’ performance could be less impaired

if the pressure is mitigated.

There can be several channels through which having a teammate can mitigate psychoso-

cial pressure. For instance, not representing the country alone may reduce the pressure if the

outcome is more important for the country than for the individual. The teammate may also

provide motivational support - a key element in the social support - to each other which helps

them to cope better with psychosocial pressure. For example, a positive facial expression, a

confident gesture, or a motivating word in the locker room or waiting area may give enough

motivation boost. Gender differences have been found in the literature on social support too.

Women provide more social support to others (Thoits 1995; Taylor et al. 2000), are more

likely to seek out social support to deal with psychosocial pressure or stress (Tamres, Janicki

and Helgeson 2002), and benefit more from social support (Schwarzer and Leppin 1989).

However, it is difficult to verify empirically whether athletes actually receive motivational

support in this context as such support can be difficult to observe or recognize by the others.

Therefore, this channel is speculative in the present context. Although there is no formal

test for this channel, many athletes do mention that they were motivated by their teammate

in interviews after the competitions.

Finally, intra-team competition itself can be a source of psychosocial pressure. As the

literature suggests, anything that increases the importance of one’s performance can cause

“choking under pressure”. The presence of a teammate creates intra-team competition which

itself increases the importance of the competition, e.g. more people in the country will

watch it and talk about who is the better one; sponsors may write relative performance-

contingent contracts. A teammate is thus likely to be a “frenemy”, i.e. she may provide

motivational support to cope with tournament pressure and at the same time also creates

intra-team competition that increases pressure. Therefore, what we observe here can rather

be a net effect of the two mechanisms.
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7 Conclusion

This paper investigates whether having a teammate in the competing peer group affects in-

dividual’s performance in high-stakes swimming tournaments. I identify the causal effects

of the peer group’s composition by applying the concept of regression discontinuity de-

sign. Female athletes perform better when having a teammate in the same finals while male

athletes do not perform differently in the same scenario. I discuss two potential mecha-

nisms, enhanced intra-team competition and mitigated psychosocial pressure, that could au-

tonomously or jointly generate the observed effects. Both mechanisms are consistent with

the literature on peer effects as well as the literature on gender differences in competitions.

This study also has some limitations. First, athletes participate only in same-sex compe-

titions. This is an inevitable limitation for the majority of studies that use real sports data.

Future research could investigate the effects of a peer group’s composition in mixed-sex

competitions. The second limitation is that the discussion of the two potential mechanisms

is rather suggestive. It is hard to identify the true mechanism underlying the peer effects

using observational data. After all, individuals can take actions without being fully aware

of what is motivating them (Murphy 2001). Future research could, for example, measure

individuals’ actual psychosocial pressure using survey questionnaire or medical devices in

different exogenous scenarios. Finally, there is always a trade-off between internal iden-

tification and external validity. The identification strategy in this paper is only valid for

athletes having a teammate within a narrow window around the qualification cutoff. To

extend the results to a broader range of athletes one would need a different identification

strategy such as randomised presence of a teammate. Moreover, although professional indi-

vidual sports tournaments share a lot in common with competitions in firms, they do differ

in important aspects. Competitions among employees in firms are typically weighted over

multiple dimensions, more continuous, and over a longer horizon which allows more within

competition dynamics that are not captured in this setup.
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A Appendix

A.1 Semifinal Analysis

This section performs three sets of analysis for the semifinals: i) whether having a teammate

in the semifinals affects the semifinal performance; ii) whether being seeded in the same

semifinal heat as the teammate (conditional on having a teammate in the semifinals) affects

the semifinal performance; and iii) whether being seeded in the second semifinal heat has an

advantage in qualifying for the finals.

Having a Teammate in The Semifinals

This analysis uses the same data from the long course FINA World Championships (2003-

2015) and applies the same discontinuity design as in the main analysis for the finals. Since

the top 16 athletes of the preliminary heats qualify for the semifinals, the cutoff is adapted

to the 16th rank. Table A1 presents the estimated coefficients of having a teammate that

barely qualified for the same semifinals in the female (Panel A) and male sample (Panel B).

In columns (1) and (2) I consider the normalized time as the outcome variable. In columns

(3) and (4) I consider the qualification status for the finals as the outcome variable.35 The

table reports results for both the time and the rank window. The time window is quarter of a

standard deviation of the time used in the preliminary heats above and below the cutoff and

the rank window is 2 ranks above and below the cutoff.36 The coefficients of teammate are

insignificant in all the columns in both the female and the male sample.

A direct comparison of the results for the finals and the semifinals is not straightforward.

However, it is not surprising that the effects of having a teammate are weaker (or insignifi-

cant) in the semifinals where the championship is not yet at stake.

35Unlike in the finals where rank determines the prize money and fame, in the semifinals what matters most
is qualification for the finals. Therefore, I use the latter as the outcome variable in the semifinal analysis.

36I checked that using more narrow windows yields similar results.
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Table A1: Two-stage least squares estimates of the effect of having a teammate in the semi-
final on the semifinal performance

Panel A: Female

(1) (2) (3) (4)
VARIABLES Time Time Qualification (F) Qualification (F)

Teammate (SF) 0.177 0.171 -0.0379 -0.0980
(0.151) (0.150) (0.0906) (0.0875)

Age -0.0286 -0.0151 0.00960 -0.00213
(0.0198) (0.0227) (0.0122) (0.0132)

Teammate’s age -0.00182 0.00332 0.00152 0.000401
(0.00725) (0.00670) (0.00303) (0.00294)

Ability -0.968*** -1.025*** 0.252*** 0.313***
(0.0705) (0.0888) (0.0383) (0.0473)

[-0.25, +0.25] Std yes yes
[-2,+2] Ranks yes yes

Discipline FEs yes yes yes yes
Championship FEs yes yes yes yes
Country FEs yes yes yes yes

F-statistics of Instrument 461.928 451.650 461.928 451.650
Observations 155 147 155 147
R-squared 0.624 0.572 0.263 0.269

Panel B: Male

VARIABLES Time Time Qualification (F) Qualification (F)

Teammate (SF) 0.0720 -0.0768 -0.0491 -0.0555
(0.137) (0.134) (0.0821) (0.0804)

Age -0.0336 -0.0381 -0.0180 -0.0176
(0.0285) (0.0232) (0.0933) (0.0924)

Teammate’s age 0.0192 -0.0172 -0.0198 -0.179
(0.0212) (0.0224) (0.104) (0.110)

Ability -0.857*** -0.840*** 0.278*** 0.274***
(0.0795) (0.0821) (0.0448) (0.0461)

[-0.25, +0.25] Std yes yes
[-2,+2] Ranks yes yes

Discipline FEs yes yes yes yes
Championship FEs yes yes yes yes
Country FEs yes yes yes yes

F-statistics of Instrument 572.196 670.318 572.196 670.318
Observations 149 150 149 150
R-squared 0.527 0.462 0.295 0.282
Notes: Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
Normalized time is the ratio of own time in the semifinal over the average time
of the top sixteen athletes in the preliminary heats, and multiplied by 100.
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Having A Teammate in the Same Semifinal Heat

There are two semifinal heats. Conditional on having a teammate in semifinals, the focal

athletes and their teammates can be seeded either in the same heat or two different heats.

The former means that the teammate is physically present while the latter means that the

teammate is physically absent albeit still in the competition. Whether being seeded in the

same heat in the semifinal can be considered as quasi-random, given the following FINA

rule:

FINA SW 3.1.1.2: If two heats, the fastest swimmer shall be seeded in the second

heat, next fastest in the first heat, next fastest in the second heat, next in the first heat,

etc.37

I regress the semifinal performance on a dummy indicating whether the teammate is

in the same heat or not, together with the controls and three sets of fixed effects. The

performance is measured in normalized time and in terms of the qualification status for the

finals. Table A2 reports the estimated coefficients. Columns (1) and (2) show the results

for the female sample and columns (3) and (4) for the male sample. The results show

that having a teammate in the same semifinal heat does not have a significant effect on the

semifinal performance.

Second Heat Advantage?

The last set of analysis investigates whether there is a second heat advantage as the athletes

in the second heat start later and have access to more information about other athletes’

performance.38 I regress the focal athlete’s qualification status for the finals on a dummy

indicating whether the athlete is seeded in the second heat, together with the controls and

37The previous ranks in semifinal heat 1 are 2,4,6,8,10,12,14,16 and in semifinal heat 2 they are
1,3,5,7,9,11,13,15.

38See Hill (2014), for example. However, notice that the heats in Hill (2014) are from running tournaments
while the heats in my data are from swimming tournaments. They are different in two aspects: 1) the seeding
rules are different. Running heat 1: 1,4,5,8,9,12,13,16,17,20; Running heat 2: 2,3,6,7,10,11,14,15,18,19;
(Swimming heats see in the footnote 31.) and 2) the qualification rules are different. Running tournaments
use a combination of rank qualification and time qualification while swimming tournaments use solely time
qualification.
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Table A2: The effects of having a teammate in the same semifinal heat on semifinal perfor-
mance

(1) (2) (3) (4)
Female Female Male Male

VARIABLES Time (SF) Qualification (F) Time (SF) Qualification (F)

Teammate in Same SF heat 0.0169 -0.0163 -0.00946 0.0305
(0.0631) (0.0321) (0.0671) (0.0339)

Controls yes yes yes yes
Discipline FEs yes yes yes yes
Championship FEs yes yes yes yes
Country FEs yes yes yes yes

Observations 688 688 645 645
R-squared 0.611 0.309 0.495 0.285
Note: Robust standard errors in parentheses.

three sets of fixed effects. Table A3 reports the estimated coefficients. By design of the

FINA rule, the average rank in heat 1 is higher than in heat 2, therefore, athletes seeded

in the second heat are on average better in the first place. The coefficients of the second

heat dummy are significantly positive in columns (1) and (3). However, once controlling for

ability, there seems to be no significant advantage of being seeded in the second heat.

Table A3: The effect of being seeded in the second heat on qualification stuatus for the final

(1) (2) (3) (4)
VARIABLES Female Female Male Male

Second heat 0.0679*** -0.00744 0.0701*** 0.0235
(0.0248) (0.0177) (0.0254) (0.0179)

Ability 0.282*** 0.351***
(0.00739) (0.00867)

Controls yes yes yes yes
Discipline FEs yes yes yes yes
Championship FEs yes yes yes yes
Country FEs yes yes yes yes

Observations 1,455 1,453 1,454 1,451
R-squared 0.008 0.509 0.007 0.512
Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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A.2 Heterogeneity Analysis

Table A4: Heterogeneity in age

Panel A: Female

(1) (2) (3) (4)
VARIABLES Time Time Rank Rank

Teammate -0.601*** -0.389** -1.205*** -0.720**
(0.201) (0.170) (0.442) (0.340)

Teammate×Age 0.168* 0.142* 0.199 0.247*
(0.0879) (0.0813) (0.134) (0.133)

Age -0.106 -0.105 -0.142 -0.203**
(0.0809) (0.0641) (0.112) (0.0923)

Teammate’s age -0.00486 -0.00197 0.00580 -0.00202
(0.0229) (0.0218) (0.0578) (0.0409)

Ability -1.023*** -1.182*** -1.818*** -2.210***
(0.119) (0.128) (0.241) (0.252)

[-0.25, +0.25] Std yes yes
[-2, +2] Ranks yes yes

Discipline FEs yes yes yes yes
Championship FEs yes yes yes yes
Country FEs yes yes yes yes

F-statistics of Instrument 139.993 166.561 139.993 166.561
Observations 97 95 97 95
R-squared 0.482 0.490 0.390 0.463

Panel B: Male

VARIABLES Time Time Rank Rank

Teammate 0.116 0.0633 0.452 0.551
(0.169) (0.156) (0.378) (0.340)

Teammate× Age -0.0382 -0.0161 -0.183*** -0.169**
(0.0312) (0.0339) (0.0649) (0.0700)

Age 0.0366 0.0214 0.0904** 0.0573
(0.0247) (0.0261) (0.0408) (0.0538)

Teammate’s age 0.00497 0.00299 -0.0131 -0.00382
(0.0220) (0.0306) (0.0500) (0.0699)

Ability -1.178*** -1.140*** -2.606*** -2.493***
(0.126) (0.130) (0.254) (0.272)

[-0.25, +0.25] Std yes yes
[-2, +2] Ranks yes yes

Discipline FEs yes yes yes yes
Championship FEs yes yes yes yes
Country FEs yes yes yes yes

F-statistics of Instrument 329.108 383.543 329.108 383.543
Observations 90 93 90 93
R-squared 0.664 0.602 0.666 0.602
Notes: Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
Age is demeaned.
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Table A5: Heterogeneity in experience

Panel A: Female

(1) (2) (3) (4)
VARIABLES Time Time Rank Rank

Teammate -0.490** -0.383** -1.071** -0.731**
(0.232) (0.164) (0.456) (0.330)

Teammate× Experience 0.00496 0.0421 0.107 0.276*
(0.100) (0.0743) (0.197) (0.142)

Experience -0.0819 -0.145** -0.173 -0.303***
(0.109) (0.0577) (0.180) (0.103)

Age -0.00392 -0.0347 -0.0251 -0.0798
(0.0400) (0.0372) (0.0631) (0.0613)

Teammate’s age -0.00164 0.00505 0.00602 -0.00191
(0.0253) (0.0241) (0.0646) (0.0493)

Ability -0.959*** -1.132*** -1.777*** -2.134***
(0.119) (0.122) (0.247) (0.258)

[-0.25, +0.25] Std yes yes
[-2, +2] Ranks yes yes

Discipline FEs yes yes yes yes
Championship FEs yes yes yes yes
Country FEs yes yes yes yes

F-statistics of Instrument 135.831 195.503 135.831 195.503
Observations 97 95 97 95
R-squared 0.467 0.507 0.392 0.481

Panel B: Male

VARIABLES Time Time Rank Rank

Teammate 0.00791 -0.0748 0.188 0.251
(0.141) (0.142) (0.348) (0.348)

Teammate× Experience 0.0150 0.0319 0.0327 0.0458
(0.0468) (0.0363) (0.0928) (0.0824)

Experience -0.0782* -0.0930** -0.124* -0.116*
(0.0459) (0.0373) (0.0729) (0.0669)

Age 0.0279 0.0381* 0.0109 0.00737
(0.0190) (0.0209) (0.0384) (0.0461)

Teammate’s age 0.0128 -0.00123 0.0138 0.0159
(0.0208) (0.0271) (0.0473) (0.0647)

Ability -1.040*** -1.054*** -2.297*** -2.268***
(0.133) (0.123) (0.286) (0.282)

[-0.25, +0.25] Std yes yes
[-2, +2] Ranks yes yes

Discipline FEs yes yes yes yes
Championship FEs yes yes yes yes
Country FEs yes yes yes yes

F-statistics of Instrument 357.358 379.436 357.358 379.436
Observations 90 93 90 93
R-squared 0.686 0.642 0.654 0.591
Notes: Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
Experience is demeaned.
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Table A6: Heterogeneity in semifinal rank

Panel A: Female

(1) (2) (3) (4)
VARIABLES Time Time Rank Rank

Teammate -0.550** -0.380** -1.098** -0.553
(0.214) (0.180) (0.441) (0.358)

Teammate × SF Rank 0.120 0.0523 0.328* -0.0160
(0.100) (0.0794) (0.188) (0.161)

SF Rank -0.0383 0.0331 0.158 0.437***
(0.0823) (0.0799) (0.172) (0.166)

Age 0.00445 -0.0370 -0.00648 -0.0819
(0.0354) (0.0401) (0.0566) (0.0658)

Teammate’s age 0.00356 0.00229 0.0379 0.00839
(0.0305) (0.0251) (0.0664) (0.0462)

[-0.25, +0.25] Std yes yes
[-2, +2] Ranks yes yes

Discipline FEs yes yes yes yes
Championship FEs yes yes yes yes
Country FEs yes yes yes yes

F-statistics of Instrument 217.186 270.256 217.186 270.256
Observations 97 95 97 95
R-squared 0.461 0.475 0.441 0.499

Panel B: Male

VARIABLES Time Time Rank Rank

Teammate 0.0972 -0.00756 0.369 0.240
(0.161) (0.157) (0.347) (0.328)

Teammate × SF Rank 0.0227 -0.0792 0.0469 -0.0322
(0.0651) (0.0759) (0.126) (0.136)

SF Rank 0.0605 0.203** 0.388** 0.741***
(0.0791) (0.0848) (0.154) (0.163)

Age 0.0226 0.0355 0.0308 0.0470
(0.0185) (0.0227) (0.0386) (0.0511)

Teammate’s age 0.00803 0.0106 0.00492 0.0438
(0.0221) (0.0261) (0.0455) (0.0539)

[-0.25, +0.25] Std yes yes
[-2, +2] Ranks yes yes

Discipline FEs yes yes yes yes
Championship FEs yes yes yes yes

F-statistics of Instrument 217.985 273.285 217.985 273.285
Observations 90 93 90 93
R-squared 0.666 0.626 0.681 0.681
Notes: Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
SF rank is demeaned.
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Table A7: Heterogeneity in individualism score (IDV)

Panel A: Female

(1) (2) (3) (4)
VARIABLES Time Time Rank Rank

Teammate -0.507** -0.478*** -1.126*** -1.084***
(0.224) (0.170) (0.433) (0.361)

Teammate×IDV 0.0110 0.00974 0.0416* 0.0363*
(0.00998) (0.00806) (0.0215) (0.0193)

IDV -0.00584 -0.00394 -0.0151 -0.00966
(0.00825) (0.00571) (0.0166) (0.0131)

Age -0.00170 -0.0302 0.0152 -0.0194
(0.0364) (0.0361) (0.0663) (0.0656)

Teammate’s age 0.000907 -0.000229 0.0192 0.00142
(0.0260) (0.0222) (0.0563) (0.0432)

Ability -1.047*** -1.249*** -2.017*** -2.411***
(0.152) (0.165) (0.273) (0.290)

[-0.25, +0.25] Std yes yes
[-2, +2] Ranks yes yes

Discipline FEs yes yes yes yes
Championship FEs yes yes yes yes

F-statistics of Instrument 51.309 87.084 51.309 87.084
Observations 97 95 97 95
R-squared 0.417 0.466 0.324 0.404

Panel B: Male

VARIABLES Time Time Rank Rank

Teammate 0.0864 0.0921 0.439 0.482
(0.148) (0.156) (0.340) (0.345)

Teammate× IDV 0.00685 0.0119* 0.0154 0.0203
(0.00755) (0.00662) (0.0152) (0.0136)

IDV -0.00305 -0.00762 -0.00806 -0.0226**
(0.00662) (0.00504) (0.0129) (0.0104)

Age 0.0202 0.0239 0.0174 0.0110
(0.0198) (0.0181) (0.0401) (0.0399)

Teammate’s age 0.00475 0.00909 0.0334 0.0153
(0.0224) (0.0256) (0.0552) (0.0626)

Ability -1.175*** -1.175*** -2.453*** -2.353***
(0.113) (0.110) (0.258) (0.273)

[-0.25, +0.25] Std yes yes
[-2, +2] Ranks yes yes

Discipline FEs yes yes yes yes
Championship FEs yes yes yes yes

F-statistics of Instrument 194.770 243.642 194.770 243.642
Observations 90 93 90 93
R-squared 0.666 0.656 0.653 0.633
Notes: Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
IDV score is demeaned. Country fixed effects are left out as the IDV score is used
as a control instead.
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A.3 Other Tables

Table A8: Characteristics of finalists, by teammate time

(1) (2)
Teammate’s SF Time ⊂ Teammate’s SF Time ⊂ Wilcoxon rank-sum test

Median of Covariates (Cutoff, Cutoff + 0.25 std] [Cutoff, Cutoff - 0.25 std] p-value

Panel A: Female

Age 22 22 0.72
No. Finals (Champ.) 2 2 0.92
No. Finals (Total) 3 3 0.42
Normalized time (SF) 0.992 0.991 0.79
Total 31 66

Panel B: Male

Age 24 24 0.50
No. Finals (Champ.) 1 1 0.84
No. Finals (Total) 2 2 062
Normalized time (SF) 0.991 0.994 0.31
Total 34 56

Table A9: Probability of winning a medal as outcome variable

VARIABLES (1) (2) (3) (4)
Winning a medal Female Female Male Male

Teammate (F) 0.479*** 0.252*** 0.00290 -0.0198
(0.106) (0.0956) (0.0842) (0.0815)

Age -0.00537 0.0174 -0.00525 -0.00530
(0.0168) (0.0168) (0.0115) (0.0148)

Teammate’s age 0.00626 0.00362 0.0109 0.00309
(0.0132) (0.0102) (0.0101) (0.0143)

Ability 0.355*** 0.380*** 0.503*** 0.474***
(0.0630) (0.0651) (0.0626) (0.0576)

Ability Heterogeneity 0.0629 0.197 -0.230 -0.127
(0.246) (0.222) (0.228) (0.207)

[-0.25, +0.25] Std yes yes
[-2, +2] Ranks yes yes

Controls yes yes yes yes
Discipline FEs yes yes yes yes
Championship FEs yes yes yes yes
Country FEs yes yes yes yes

Observations 97 95 90 93
R-squared 0.357 0.338 0.574 0.454
Notes: Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Table A10: Two-stage least squares estimates of the effect of having a teammate in the final
on the performance (standard errors clustered at individual level)

Panel A: Female

(1) (2) (3) (4)
VARIABLES Time Time Rank Rank

Teammate (F) -0.602*** -0.448*** -1.187** -0.796**
(0.211) (0.155) (0.486) (0.336)

Age 0.00261 -0.0416 -0.0169 -0.0953
(0.0341) (0.0378) (0.0584) (0.0619)

Teammate’s age -0.00670 -0.00185 0.00447 -0.000181
(0.0235) (0.0216) (0.0605) (0.0428)

Ability -0.949*** -1.117*** -1.739*** -2.116***
(0.137) (0.142) (0.261) (0.274)

Ability Heterogeneity -0.447 -0.569 -0.328 -0.575
(0.591) (0.573) (0.905) (0.906)

[-0.25, +0.25] Std yes yes
[-2, +2] Ranks yes yes

Discipline FEs yes yes yes yes
Championship FEs yes yes yes yes
Country FEs yes yes yes yes

F-statistics of Instrument 508.550 525.496 4508.550 525.496
Observations 97 95 97 95
R-squared 0.457 0.481 0.389 0.457

Panel B: Male

VARIABLES Time Time Rank Rank

Teammate (F) 0.0596 0.00508 0.236 0.295
(0.163) (0.146) (0.347) (0.319)

Age 0.0208 0.0269 0.00493 0.00919
(0.0155) (0.0185) (0.0351) (0.0501)

Teammate’s age 0.0133 0.00408 0.0193 0.0205
(0.0218) (0.0273) (0.0478) (0.0649)

Ability -1.273*** -1.224*** -2.800*** -2.595***
(0.126) (0.123) (0.247) (0.272)

Ability Heterogeneity 0.795* 0.780* 2.144** 1.927**
(0.437) (0.439) (0.930) (0.981)

[-0.25, +0.25] Std yes yes
[-2, +2] Ranks yes yes

Discipline FEs yes yes yes yes
Championship FEs yes yes yes yes
Country FEs yes yes yes yes

F-statistics of Instrument 676.051 797.344 676.051 797.344
Observations 90 93 90 93
R-squared 0.671 0.618 0.660 0.599

Notes: Standard errors clustered at individual level in parentheses.
*** p<0.01, ** p<0.05, * p<0.1
Normalized time is the ratio of the own time in the final over the average time
of the sixteen athletes in the semifinal, and multiplied by 100.
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