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Abstract

We model the competitive striving for high-levelsitns in firms by letting experimental participan
compete in bidding for prizes of different sizesihierarchy. Our set-up includes both a flat hi@rgand

a steep hierarchy. We mainly focus on whether nmelveomen behave differently with respect to bidding
for higher and lower positions, but also considieo possible sources of heterogeneity in beha@aor.
average, we find no statistically significant difaces between women and men, except for the &figro

of the flat hierarchy, where women bid significgritigher. For lower positions, bids are generdibge to
optimal bidding whereas they are relatively lower fiigher positions. Women do win the top positions
significantly more often, but there are no sigrifit gender differences in earnings, the differdratereen
prizes and bids. Overall, we only find minor difeces between women’s and men'’s behavior. Ourtsesul
suggest that the strong gender differences irud#g towards competition that were found in numgrou
previous studies based on competition in tournasneith real-efforttasks may not carry over to other
environments. A broader implication of our restitiss is that a particular phenomenon should béesiud
using various experimental designs.
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1. Introduction

Starting with Gneezy et al. (2003) and Niederle &fdterlund (2007) gender differences in
competitive behavior have been extensively studidg real-effort tasks and tournament incentivea a
representation of competition in society, docummentihat women perform worse under tournament
incentives and shy away from entering such conipesit(see Niederle, 2017, for a recent survey ef th
experimental literature). The results obtainedhiese real-effort environments have yielded somb-pat
breaking insights and have been replicated numetimes. They are based on a very interesting but
nevertheless particular way of representing cortipetiln this paper we present an experimentalysaid
gender differences in behavior in a competitiveiramment using a completely new design. In ourirsgtt
there are stylized hierarchies with ranked posg#timeant to represent jobs in firms and other omgdioins.
Our experimental participants, men and women, olgasitions in these hierarchies through a conipetit
bidding process and our focus is on gender diffeerin bidding for the positions. In our contexgher

bidding for positions corresponds to behaving noamapetitively.

A key difference between the environments refetoebove and ours is that ours is a pure choice
experiment: it does not involve a real-effort taglast economic experiments are pure choice expaitine
following the induced value approach set forwar8imith (1976). This methodological approach haspee
in our view, very fruitful, as shown in all the diature on markets. Another avenue of laboratory
experiments uses real-effort tasks, which are @adily suited to represent aspects of work enviremnts
(see Angelovski et al. 2021, for a recent papesw$ with a real-effort task). We do not think tloaie
approach is superior to the other. They may yielshglementary insights on the same issue, like tleey
in this case. At this point it is important to hiigint that most experimental designs are modelgyTdre
simplified representations of the situation onénterested in, where, inevitably, the relevantation is
looked at from one particular viewpoint and notfirothers. To get a complete picture of the situatioe
is interested it may entail taking into accounthp@s with different weights, results from differ@meces

of research in which different viewpoints are taken



Competing for jobs in a market economy involves ynaspects of behavior which cannot all be
captured by head-to-head competition in one pdstigeal-effort task in a tournament environmergréd
we directly represent competition for different piosis in hierarchies. The environment represems t
process of aspiring employees applying at the $amecfor different positions, with some of thesaitions
being more difficult to obtain than others. Ournegentation captures the following features whieh w
believe are crucial characteristics of competifivecesses: i) in society, as in individual orgatiires,
different positions yield different salaries, i) dbtain better positions individuals need to spesdurces,
which depend on the position, and iii) positions allocated through a competitive process. Conipetit
for positions is multi-faceted. It involves spergliresources at many stages and in many differeps wa
such as investing in costly training, exhibitingiative and leadership, networking and workinggddours.

In our representation of job competition via a cetitjve bidding process, bids sum up monetarilyouss

aspects of how one competes for higher positiomsganizations.

The monetary-sum approach to representing agepitigns is standard in economics, as when the
costs of a firm are represented by a monetary ameunrich is the sum of a variety of expenditures on
different items used in the firm’s production preseWhen we posit that a firm’s objective is to imize
costs, we subsume under this approach many disfifacts, each of which is a complex matter inlffss
negotiating with distinct suppliers of very diffatdnputs. Naturally, by not using a real-efforskan our
experiment a number of relevant issues are not détél In particular, any element of skill at cang out
a particular task, learning the task and self-cmnfce for (see Charness et al., 2018) and strese(®t

al., 2017) in performing the task are lost.

In our environment participants bid competitivedy €ertain positions, but it is not a typical aanti
experiment. Indeed, the features of our desigme@nt to parallel, in a simplified way, crucialtig®s of
the situation of competing for positions in hiefdes that we are interested in. The resulting aefsigtures
an auction-like mechanism, but one that has nat beelied before. It is true that auction experitadave

found that women are more competitive than mery. thake larger bids and end up earning less in winne



pay common value auctions (see, for example, Castati, 2007; Ham and Kagel, 2006; Chen et al3201
Pearson and Schipper, 2013; Price and Sheremet8).28owever, we think that these results do not
necessarily carry over to our environment, whictuge different. Compared to most auction expenitae
(see Kagel and Levin, 2008, for a review) our csistea) do not follow the standard way of represgnt
common value auctions, involving potential biddapsaining independent signals about the common vale
b) have a job market frame, and c) are more comgilese participants submit more bids for several

positions at the same time.

Given that ours is a pure choice experiment wittanyt real-effort element, the similarity to a
common auction is hard to avoid. As formulated ligl& (1987): “Competition is a rivalry between
individuals (or groups or nations), and it arisdgenever two or more parties strive for somethirag #il
cannot obtain,” and, in this sense, any experiniemaronment involving competitive choice (not Irea
effort) resembles an auction to some extent. Howeve think that our experiment has sufficientlynya

new features that distinguish it clearly from poms work.

We study competition for positions in two parts.part 1, two groups of participants bid in two
separate hierarchies, as in intra-firm competitiona second part we open up competition so that th
separate groups can now bid for positions in bahahchies, as in broader inter-firm market contjueti
One of the hierarchies is relatively flat, in trense that the difference in prizes between theatap
intermediate positions is small, whereas the dtiienarchy is steep. In within-firm competition thiegve
to submit two bids, one for the top and one for ifitermediate positions, and in inter-firm bidding
competition they have to submit four bids, namelythe top positions and intermediate positionsdth
firms. In our view, letting individuals bid sepaght for various positions at the same time makesese
since their various bids for the different posisamay reflect how much more they are interesteahim

position versus another.

In contrast to the research based on real-effarniments we do not find women to behave less
competitively. There is no statistically signifi¢atifference between women’s and men’s behaviarepi
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for the top position of the firm with the flat heggchy where women bid significantly higher than meor

the lower prizes, average bids are nearly optiraatddatively lower for the higher prizes. Womenwlio

the top positions significantly more often, butrth@re no significant gender differences in eamirg
broad terms we consider our gender difference®teely minor. Our results show that using a diffiere
stylized representation of the competitive procksmds to different results and suggests different
conclusions than those of previous studies basetbamaments with real-effort tasksAlthough we
believe that our representation of competitionjdtas captures some interesting key aspects ofrtheeps

we are interested in, we do not view our setting agcessarily superior representation of compatiti
society than those of other studies. However, esults suggest that when studying gender diffesewith

respect to competition, one needs to look at thesisrom more than one angle.

Section 2 introduces the bidding setup, presemseitperimental protocol and states the main
hypotheses. In section 3, we present the resuksdidtuss our conclusions, also by relating thetheo

literature, in section 4.

2. Experimental protocol and hypotheses

We use the same notation as in the (translatetfuai®ns, which can be found in the appendix.
An experimental group is composed of eight paréintp, who bid in two separate groups of four before
they become one group of eight interacting bidd@/s. do this to study the effects of more or less
competition. In groups of four, participants bid éme positiort and two positiongn yielding salaryl" or
M to winners and/ to non-winners in th& firm (for relatively flat salaries), whereas thiaer group of
four participants bids for orteand twom positions in thesS firm (for relatively steep ones). The two firms

differ in their salary amounts. Firfipays (in ECU).T = 350; M = 200, and firmS pays (in ECU).T =

I There is evidence that the type of real-effork t@iso matters when it comes to gender differeircesmpetition
(see Dreber at al., 2014).



450; M = 150. When not obtaining any of these superior saldéhieslefault payoff i& = 50, irrespective

whether one belongs to firm F ofS.

Figure 1 illustrates the setting of separate bigdirieraction of the two groups of four and Figure

2 the interaction when the two groups are joined.

Figure 1: The first four periods (Phase 1) of ifitra bidding but common end-of-period feedback asro
firms

Flat (F)
350

Common Feedback Information

During the four periods of phase 1 candida{&$ for firm k = F, S submit bidsb; 4 (t) and
biicy(my) with by (tx) = byxy(my) = 0 wherei(k) varies from 1 to 4. The rules in case of intranfir

competition assign fat = F, S positions as follows:

+ the top position and salaty to the highest bidder (k) with by« (tx) = b; (ty) for all
i(k) = 1,...,4 at the price of the second-highest bjg)(t):
p(ty) = max{bi(k)l i(k) # i*(k)}, i.e. the highest non-winning bid, (tx);

» the two intermediate position and salargesare then allocated among the remaining three
bidders to those two whose biblén, ) are (first or second) highest (among the threegimgy
bidders) at the price(m,) of the minimal bidb;  (m):

p(my) = min{ byy(my) | 1(k) # i*(k)

» The remaining bidddi(k), who has not acquireg or m,, earns the default pay 6f= 50.3

2 Only when employing even more bidder participains,when allowing for unemployment, would biddialgo for
U-positions make sense.

3 We think that this order of allocating positionakes economic sense. The positions are allocategidown order
of the size of the salary.



Payoffs of bidders in firmk = F, S are:

tx — p(t) at the top position,
my, — p(m,) at the intermediate positions, and
U at the bottom level

In phase 2 the rules require four bids, namelwiddal bids

b; = (bi(ts), bi(ts), bi(ms), bi(my))

by all eight members= 1, ...,8 before belonging either to firm F or S, for whitlonotonicity requires

bi(ts) = bl(tf) = bl(mf) = bl-(ms) =0

Figure 2: The last four periods (Phase 2) of iimmabidding with common feedback information

Flat (F) Steep (S)

350 450

200 200 150 150

\//

Job assignment follows similar rules as before floghest to lowest salary by determining

first the highest bid fob(ts) for the highest top salary & and the price(ts) via the second
highest-bidb (¢t),

then among the seven remaining bidders the hidtigst(tz) for the top salary i and the price
p(tr) via the second highest-bidt;) of the remaining bidders,

then among the remaining six participants the twghdstb(my) bidders at the price(mg) via
the third highesb(m)-bid,

finally among the four remaining bidders the twghwestb (ms) bidders at the price(img) of the
third highestb(mg) bid , whereas

the two remaining bidders earn U=50 each.

Payoffs are;, — p(t;), m —p(my), orU in firm k = F, S and U otherwise.



Figures 1 and 2 also illustrate that all particigan a group of eight obtain feedback information
about behavior in both firms in both pattSpecifically, what each of the eight participaetrns after
each period are the prices for the top positipfis;) andp(ts), as well as for the middle positions,
p(mg) andp(mg), in groups F and S, respectively. Each particifmatso independently informed about
their own payoffl — p(t) or M — p(t) due to the position or m they obtain or, respectively, the payoff

of U, if they fail to obtian a position.

Our experiment involves multiple periods and weerdb eight successive periods as a run. To
allow for learning participants play four such ruie. in total thirty-two periods, sixteen eachtwintra-,
respectively inter-firm competition. Each groupc@mmposed of eight participants, who compete for six
(two top, four intermediate) potentially betterghpbsitions, and remain constant across periodplaaskes,

i.e. we employ a within-partners design. It seemaiiral to begin with intra-firm competition, whiéh
simpler, and to introduce the more global intemfjob competition only when participants have alsea

experienced job assignment by competitive bidding.

Before the start of the experiment we asked a nuwibeontrol questions about the design. Most
participants did not have any problems with thestjpaes. The few that did typically had difficulties
understanding the monotonicity rule, i.e. the thett it was not possible to bid more for a loweyipg

position than for a higher-paying position.

Each session included two or three groups of gigiticipants and lasted about one hour and
twenty minutes. In total, 168 participants (45% é&benand 55% male) self-registered for participation
CESARE lab (LUISS Guido Carli University). No sutfigarticipated in more than one session. Earnings
(including a show-up fee of 5 euros) range fromufbe to 25 euros, with an average of 12.3 euros. Th

experiment was programmed using z-Tree (Fischba2bér7).

4 For studies on bidding in second-price auctiomsGéth et al. (1983) and Cooper and Fang (2008).
5 Regarding the debate whether the earnings of neasatpould be public we have implemented the caszayvia
public information about auction prices, the renratien of managers becomes public.



After completing all 32 periods of the experimepgrticipants filled out an unincentivized
guestionnaire which included demographics, a cognitflection test, a 10-item big-5 personalitsti@s
well as a risk aversion tesParticipants were paid once the questionnairesobad completed, and they
left the lab. Payments were based on one randagfégted run (composed by a phase 1 and a phase 2) f
which they received the payoff of one randomly cielé period of the first four periods (phase 1) and
randomly selected period of the second four per{ptisase 2), i.e. payments were based on two random

periods of a random run.

Before presenting our gender hypothesis, the fadusur study, we introduce a preliminary
hypothesis pertaining to rational behavior unden payoff maximization. Due to the incentive combplati
rules the obvious benchmark prediction in view ofnecnon opportunism, i.e. based on own payoff

maximization, is’

Hypothesis O:
bi(tr) = tx — U,and by (my) = my — U
for eitherk = F, S and, of course,
b (ti) =t —U,and by (my) = my — U
for bothk = F and k = S in all periods which implies the auction prices
p(my) =my —U,and p(t) =t, —U
for k = F,S and the same paydif for all eight bidders.

This hypothesis applies, of course, to both wonrehraen.

One reason to believe that opportunism will not/pilds that it may be difficult for participants t

grasp the logic behind Hypothesis 0 and deviaten fibin various ways. Some participants may (be

8 For a recent study on the influence of cognitibiity in an auction environment see Lee et al 2@0
7 In the sense of dominance solvability, i.e. thedbenark bids are weakly undominated meaning theit th
optimality requires no common knowledge of (oppoigtic) rationality.
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anticipated to) misperceive the situation and théy influence their (others’) bidding. In particyléhey

may fail to understand thak has to be subtracted when determining the oppistiarids.

To take into account that participants may, fofeddént reason, misinterpret their monetary
incentives we will analyze whether bidding behavsoinfluenced by the score of the cognitive reftat
test. Note, however, the paragraph in the instastalerting participants about the incentive carbpigy
of the auctions. This could at least discouragelbgiding and should help participants to understhiati
except for intrinsic competitiveness concerns,dhexist no strategic incentives nor image concgtier

than self-image ones) to deviate from benchmardibgl

A different issue is that the incentive compatiBléor 3¢ price rule may trigger ring formation,
i.e. collusion of bidder&In our setup all positions could be obtained &seatially nothing when all bids,
except those of the designated winners, are closeeto implying that the designated winners pay
essentially nothing. Although without preceding coumication bidder collusion is, difficult to estadi
collusion incentives nevertheless exist. Collusseems easier when fewer bidders are involvedini.e.
phase 1. We will pay attention to whether collusiecentives as well as repeated bidding of constant
groups partly trigger significant underbidding, l@wer bids than predicted by Hypothesis 0. Iftbere
should be less systematic underbidding in the ttdre four periods and with more bidders (for-giaghe

effects see Selten and Stoecker, 1978).

A separate question is whether winners earn mokeserthan non-winners. Overbidding winners
in the sense di(t,) > t, — U andb(m;) > m; — U for k = F,S may not necessarily suffer in terms of
payoffs as the highest non-winning bids and thesptices to be paid may not be exceedipg U,
respectivelym;, — U. But they may not always be so lucky which allatvgse at the bottom level of the
hierarchies to potentially earn more than thosevaltbem. Since competitive auctions render those wh

are excessively overoptimistic as winners, we inlestigate whether winners earn on average less th

8 One’s bid only separates the regions of too higbep, which one does not want to pay, and low ghaqurices
which one is willing to pay but not directly theqe which one pays.

9



non-winners and whether bidding optimally, on agetas correlated with better earnings and whether

overbidding is worse than underbidding.

Our main focus, however, is not on deviations fiaptimality, but on whether men bid higher than
women. The formulation of a gender hypothesis n¢éede informed by a variety of previous evidence.
There are miscellaneous studies that find thatid#s towards status differ across gender, withuseally
found to attribute more importance to status thamen(Frank 1999, Carlsson et al. 2009, Mujcic and
Frijters 2013). This evidence would suggest thabtn environments men will bid higher than women.
Similarly, the studies about competitiveness useaj-effort tasks discussed in the introductiompai
the direction of men bidding higher. However, thet that our environment bears some resemblanae to
common value auction would suggest that womenbadlhigher than men. In the end we cannot base our
gender hypothesis in any strict sense on previau® or a theoretical model. Based mostly on inbuiti

we conjecture that men will bid higher.

This differential competitiveness may only showitiphe bids for the top positioa(t, ) for k =
F,S, before and after merging the two firms. The idemdividuals bidding more agressively only foeth
top positions would be in line with the allegedtetiaent of Julius Caesar when crossing the Alps and
looking down to an Alpine village: “l would rathbe the first man in this village than the seconBame,

(see also Avrahami et al. 2019, who discuss sushisyand study them experimentally).

However. it could also extend to the bids in thvedr position in the hierarchy,(m,) for k =
F,S, perhaps due to male bidders wanting to avoidwiohing due to some perceived stigma of being

unemployed (i.e. not winning a positions). We tlfene distinguish two cases in our gender hypothesis

Gender Hypothesis &:

(a) Male bidders bid, on average, higher than ferbalders for the top positions

® Chen et al. (2013) and Pearson and Schipper (20483tigate how women’ behavior in auctions i®etiéd by
the menstrual cycle.
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(b) Male bidders bid, on average, higher than ferbaders for all positions.

An additional hypothesis related to gender diffegmis that men will win the top positions more

frequently. This, however, does not follow dirediigm (a) or (b).

Although our main focus is on gender differencesals look at effects of other sources of
heterogeneity on bidding behavior. To this end wstxperimentally ask participants to complete a

demographics survey, a cognitive reflection test @apersonality questionaire (see Gosling et GD32

3. Results

In this section we first look at bidding behavititen at gender differences in obtaining the top
positions, and finally at gender differences imaags. In all three subsections we first presegrfs to

get a first impression of our findings and movetkeregression tables for a proper statisticalysiza

3.1. Bidding behavior compared to the theoretiesdhmark

Figure 3: Dynamics of average normalized bids acpasiods.
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Figures 3 is meant to give a first impression dflimig behavior. It shows the evolution of average
deviations from optimal bids across all 32 perisejsarately for the four positions. The only strdgigamic
feature of the data is the very low bidding for tbp positions in periods 1-3. This behavior hasrb
observed before (see Abbink et al, 2006). Biddeitgalily bid very cautiously, but competition qulgk
leads to an increase in bids. The most remarkalgeath feature of the data is the strong underlnigdor
the top positions, whereas for the middle positioidsling is close to the prediction of Hypothesisvith
slight over bidding in one case and slight undddisig in the other. An explanation of this ovegslttern

could be satisficing behavior: bidders aspire #rtiiddle positions more than to the top positions.

In relation to the issue of ring formation and asibn mentioned above the information in Figure
3 does not clearly point to this possibility. We aaserve significant underbidding for the top f[osis,

but it does not depend on whether there is lesss@gR) or more competition (phase 1).

Figure 4: Average deviations from benchmark biddseparately for each position, gender and phase.
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Figure 4 shows average bid deviations from predibids (Hypothesis 0), separated by gender for
each of the four position and the two phases. Ayeraale bids do not appear to be higher than aserag
female bids. Indeed, the significantly lower uréding of female participants faf in both phases is
our first evidence that, if women bid at all dieatly than men, they bid somewhat more aggressively

However, none of the differences for the otherdhrases are significant.

Table 1: Mixed-Effects Panel Regression on bidstehed at individual and group levels

Mixed Effects Panel Regressions on Bids

MS Bids MF Bids TF Bide S Bids

Period | -0020  -0.281 0.157** 049 0.163 0.299 0052  -0.309
(-0.25)  (-0.40) (2.00) (0.70)  (1.60) (0.33) 045  (-0.30)

Phase2 | -3.967+** -4178 -1.093 -2010  -3.580* -5.454 3705 4898
(260 (127 (071 (-0.61  (-1.80 (-1.29 -1.61 -1.02

Female | 1677 2936 1477 2213 12200+  14.880* 6849  11.49
(028 (043 (0.24 (030  (1.88 (1.90 (.77 (1.08

Age| -0959  -0788 -0.971 -0.754 -4.038*** -4101%**  -4224%*  -4.403+*
(-0.76)  (-058) (-0.73) (-0.52) (-2.88)  (-270)  (-2.23)  (-2.11)

Run 1.478 -3.54 -2.359 1.751
(0.26) (-0.63) (-0.33) -0.21
CognitiveR. Score -4.342 -2.303 0.187 0.0537
(-1.35 (-0.67 (0.05 (0.01
Extraversion -2.359 -2.741 -0.662 -1.519
(-1.15) (-1.26) (-0.28) (-0.48)
Agreeableness -3.12 -2.758 -0.683 0.646
(-1.34 (-1.11 (-0.26 (0.18
Conscientiousness -1.873 -0.528 -2.161 -3.224
(-0.87 (-0.23 (-0.89 (-0.98)
Neuroticism 1.158 1.791 1.018 -0.198
(0.62) (0.90) (0.48) (-0.07)
Openness 0.865 0.636 1.26 3.323
(0.43) (0.30) (0.55) (1.07)
Risk Aversion -3.795* -2.918 -1.204 2.206
(-1.72 (-1.24 (-0.48 (0.65,

cons| 3210 8423+ 1233 4923  64.20* 88.10* 4585 5158
(1.08)  (1.93) (0.39) (1.06)  (1.93) (177)  (1.02)  (0.77)

N 345¢ 345¢ 345¢ 345¢ 345¢ 345¢ 345¢ 345¢
We use *, ** and *** for significance at the 10%%band 1% level.
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A possible explanation of this feature of the datthat participants aim at satisficing aspiratievels.

Women (in relative terms) somehow settle for beinthe top in the flat firm.

In Table 1 we show the results from regressingithrenalized bids on period, phase 2, female, age,
run (a phase 1 plus a phase 2) as well as ther@ityovariables. One can see that gender hasdisant
effect at the 10% level on bids only for the togigon in the flat firm, and that women bid higttean
men. None of the personality variables have a fogmit effect, except for risk aversion, albeityim one

of the regressions and at the 10% level.

On the basis of the regressions in Table 1 andykeage data in Figure 5 we reject both parts (a)
and (b) of the Gender Hypothesis. That is, menatdid higher on average or for the top positiiis.

do find some unexpected evidence for women biddigger than men for the top position in the flatfi

3.2. Gender differences in obtaining the top posgti

We find few gender differences in bidding, buttigénder dependent who ends up in one of the
two top positions? In a way, this is really the eriging question, for which we try to find some amss
using our model. Figure 5 shows the average fre;yuehfemale participants winning any of the pasig
by phase, compared to the expected frequencied basie proportion of women in the participantipoo
One can see that women are more likely to obta&irvtl top positions, particularly the one in treg firm
and in phase 2. For the middle positions, the diffees between actual and expected frequencies are
smaller than for the top positions, with the acfoadjuency being lower than the expected one ieetiof

four cases. Women also obtain the benchmark ponsiSomewhat more often than expected.

10 Figure A1l in the appendix shows individual (grasiss for the four positions separated by gender.
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Figure 5: Actual vs. expected frequency of womeeadnh position.
Female Frequency

By Position
U MS MF TF TS
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Table 2 shows the results of regressions to stuelaccess to the top positions in more detail. We
present regressions both only with the basic vesahnd including the personality traits. Accordiog
these regressions making it to the top is signifigamore likely for female participants, mostlyedto the
more competitive bidding in phase 2. Our data, Bengject the additional hypothesis mentioned & th
introduction that men win the top position moresaftWWomen are more likely to obtain a top positiod
from Figure 6 we know that the difference comesniyafrom the flat firm. With respect to other soesc
of heterogeneity, we find that individuals with higcore in extraversion and agreeableness arékelss

to end up in a top position, but only in one of iases.
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Table 2: Mixed-Effects Logit Regression on winnad position clustered on individual and group

levels?
All Data Phase 1 Phase 2

Female | 0.434**  0.435**  0.298 0311  0589** 0.557**
(2.40) (2.200) (1.61) (1.500) (2.55) (2.200)

Age | -0.0605 (0.048) -0.051 (0.035) -0.063  (0.050)
(-1.59 (-1.26  (-1.31  (-0.88 (-1.31 (-1.04)

CognitiveR. Score (0.132) (0.142) (0.113)
(-1.44 (-1.49 (-0.97)
Extraversion -0.114* (0.078) -0.155**
(-1.95) (-1.28) (-2.07)

Agreeableness -0.135** -0.173** (0.093)
(-2.05) (-2.52) (-1.11)

Conscientiousness (0.006) (0.011) 0.039
(-0.10 (-0.17 (0.490

Neuroticism (0.036) (0.008) (0.068)
(-0.69) (-0.15) (-1.02)

Openness (0.054) (0.080) (0.044)
(-0.97 (-1.35 (-0.61)

Risk Aversion (0.012) (0.013) (0.031)
(-0.19 (-0.19 (-0.38)

Constant 1.820 1.624 1.558
(1.500) (1.280) (1.000)
_cons | -0.126 1.036*** -0.256 0.938*** -0.248 1.546***

(-0.14 (-6.27  (-0.28.  (-5.06 (-0.22)  (-5.39

N 460¢ 460¢ 230¢ 230¢ 230¢ 230¢

We use *, ** and *** for significance at the 10%% and 1% level.

3.3 Gender differences in earnings

We complete our analysis by studying earnings.bafgn with the gender comparison and move
then to the question whether earnings in the t@gtipas are higher than in the middle positionsysthing
we referred to in Section 2. Figure 6 displays agerearnings over time separately by gender. Tdrere
clear differences by phase and one can also s¢esdinaings are particularly high at the beginning,

consistent with we saw in Figure 3. There are mmegnt gender differences.

1 We also tested for a gender difference in endminuthe flat firm, but using a Mann-Whitney Rani test
don’t find a significant difference (p=0145), twimsd.
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Figure 6: Gender differences in dynamics of eamigyoss periods.
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Figure 7 shows average earnings by position andegeseparately by phase, again relative to the
benchmark of 5& In phase 1 earnings appear to be much higherimitidle than in the top positions.
The explanation for this large difference is thatspite of the higher average bidding for the pagition
(see Figure Al in the appendix), participants canfdr all positions at the same time and positians
allocated top-down according to their prizes. Ta&ls to individuals who tend to bid high on bofiddte
and top positions to win the top positions and elg competition for the middle positions. As a
consequence bidders who remain in the competiidnefatively low and, as a consequence, earn tinore
the middle position$ In Figure 5 one can also see that earnings atehigr MF than for MS, whereas

the difference between the two top positions appzdée minor. Altogether, gender differences ang ve

12 Figure A2 in the appendix shows the dynamics afiegs by position. There one can see that winogtise top
position often earn less than the losers, partityula early periods and for the top position i tsteep firm.

1216.36% of bidders overbid for both top and midalbsitions, whereas only 6.55% of bidders overbily &or the
top position.
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minor, except perhaps for TF, where women earnthess men, consistent with the fact seen in Figure

that women obtain the top position more frequetiithn expected.

Figure 7: Average (across participants and perieds)ings in phases 1 and 2, separately for edaty sa
and gender.

Average Earnings by position Average Earnings by position
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In phase 2 we see the same pattern of higher garfonthe middle than for top positions, but with
earnings now being lower overall, due to the stesrgpmpetition: earnings are above 50 in the middle
positions but below it in the top positions. Wittspect to gender differences there are somewhiag¢hig

female earnings in MS and somewhat higher malerggsiin all other positions.

Table 3 shows the results of regressions on eaniffte variable for female is not significant in
any of the models. The bottom line here is thataeerage, women'’s extra effort to get to the togitpn
in the middle firm does not translate into higharnéngs. Phase 2 is negative and strongly sigmifjcas
already suggested by what we saw in Figures 7 ariddo®e open competition simply leads to lower
earnings. The coefficient for the steep firm is sighificant. In models 2 and 4 of Table 3 we hadded
variables for the two middle and the two top posis, relative to earnings level of 50 (asWr The results
show that in both middle positions earnings arééighan in benchmark, whereas they are not differe
from it in the top positions. A test of the diffae in the coefficients for MS and MF reveal eqyah

favor of the coefficient for MF being larger (p=013). Also, with respect to the question posedhén t
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Table 3: Mixed-Effects Panel Regression on earnings clustered at
individual, and group levels

Model 1 Model 2 Model 3 Model 4

Period -0.136 -0.136 -0.329%%*x  _0,320%**
(-1.02) (-1.02) (-2.62) (-2.62)
Phase 2 -16.44%%x  _16.44%%*
(-11.05) (-11.05)
Female -1.995 -0.224 -1.995 -0.224
(-0.60) (-0.07) (-0.60) (-0.07)
Steep Firm -2.207 -0.323 -2.207 -0.323
(-1.48) (-0.23) (-1.48) (-0.23)
Age 0.377 0.364 0.377 0.364
(0.66) ©.7) (0.66) 0.7
Cognitive R. Score 1.702* 0.879 1.702* 0.879
(1.67) (0.94) (1.67) (0.94)
Extraversion 1.492%* 1.459%* 1.492%* 1.459%*
(2.21) (2.23) (2.21) (2.23)
Agreeableness -0.026 -0.434 -0.026 -0.434
(-0.03) (-0.51) (-0.03) (-0.51)
Conscientiousness -0.231 0.027 -0.231 0.027
(-0.23) (0.03) (-0.23) (0.03)
Neuroticism -0.131 -0.567 -0.131 -0.567
(-0.26) (-1.21) (-0.206) (-1.21)
Openness -0.061 -0.399 -0.061 -0.399
(-0.00) (-0.52) (-0.00) (-0.52)
Risk Aversion 0.796 0.762 0.796 0.762
(0.72) (0.75) (0.72) (0.75)
Reference Cat - U
MS 28.47%** 28.47%*x*
(6.93) (6.93)
MF 35.36%** 35.36%**
(6.68) (6.68)
TF 3.535 3.535
(0.63) (0.63)
TS 5.167 5.167
(1.13) (1.13)
_cons 75.90%%*  63,33*%*  54.42%%* 41.85%*
(3.76) (3.54) 2.7 (2.36)
N 4608 4608 4608 4608

We use *, ** and *** for significance at the 10%% and 1% level.
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introduction whether winners earn more than logbesanswer is that winners of the middle posidgam

more than losers, but winners of the top positiomadi.

In models 1 and 3 the coefficient of cognitive eeflon score has a positive effect, significant at
the 10% level. There is, hence, only very weak evig that cognitive capability matters. By coniramst
all models extroversion is positive and significatithe 5% level. As mentioned above we did noehaw

ex ante hypothesis about the effects of this vigjdiut the result may inspire some future work.

4. Conclusions

In this paper we study competition for jobs in arkedieconomy using a monetary-sum approach
to representing agents’ options instead of a rifattedask in a tournament environment. We folldvist
approach to capture the fact that competition édosjis typically multi-faceted. It involves spenglin
resources to obtain a high position not just inwag, but in many different ways. Some of thesesarg
investing in costly training, exhibiting initiativend leadership, networking and working long hobrs,
surely there are others. In our representationtmEpmpetition via a competitive bidding procesdsisum
up monetarily these aspects of how one competesifirer positions in organizations. This way of
representing the process of aspiring employeeyiapgpfor different positions in hierarchical orgaafions

allows us to look at the issue at hand from a neglea

Our main finding is rather surprising: unlike in mya(but not all) previous experimental studies
women do not behave less competitively; if anythhey bid, on average, more aggressively, althdligh
effect is very small. Previous experimental restéorting gender differences in competitivenessnah
obtained using settings with real-effort tasks (@8s® Schram et al. 2019). As already discussdten
introduction, this is a very interesting but no¢ nly way of representing an environment in wrocin

variable of interest, namely competition for befpaid jobs by females and males, can be experithenta
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explored. In other words, real-effort settings haeen very useful in generating interesting resbits

they are not the only possible oriés.

It is important to be clear about how, in lightpsévious research in the area, our results shauld b
interpreted. In our view, our results suggest thate considers all resources spent by women agmdtm
access high-level positions in hierarchies, theeeomly minor gender differences. The fact thatfind
does, of course, not mean that there is no diffidnl women'’s access to high positions in orgarmndrest
and in society in general. Here it is importantéoall the distinction of Gino et al. (2015) whagp
obstacles to women'’s advancement into two broaefoaies: Demand-side factors or interpersonal effec
(institutional barriers, discrimination).and supgige factors or intrapersonal effects (perceptioels,
decisions made or behaviors enacted by men and momemand-side factors, obstacles to women’s
advancement set up by others, may turn out to lZhmmore important in the society. Hence, our result
should be interpreted only as taking some weighyafnom intra-personal factors as mainly respomesibl
and have no bearing on the impact of inter-persfawabrs. In particular, they have nothing to ahput

the effects of discrimination and similar obstad¢tesvomen’s advancement.

Aside from few gender differences, we find largeidgons from rational bidding for own payoff
maximization. In particular, whereas bidding foe timiddle positions is close to the prediction of
Hypothesis 0, bidding for top positions is consalidy below the prediction. One interpretation abth
result is that participants ‘satisfy’ in the settsat they only aspire to reaching the middle posgj perhaps
also due to the fact that there are two of themaich firm, so that they may appear easier to abda
also find evidence for a moderate gender differémsatisficing, since women bid higher than mertlie

top position in the flat firm

14 Apicella et al. (2017) report that there are niocge difference when competing against self anc&ast al. (2016)
report similarly no gender differences when conjuetiis for the benefit of offspring. See also &illet al. (2019)
and Van der Heldhuizen (2016) for in-depth analygdishe motives behind observed behavior in thé-e&art
environment.

15 Relatedly, see Chen et al. (2015) on gender éifiees in the value of winning.
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APPENDIX
Trandlation of Experimental I nstructions

Welcome to our experiment! During this experimeot will be asked to make several decisions and so
will the other participants.

Please read the instructions carefully. Your denssias well as the decisions of the other partitgpwill
determine your earnings according to rules, which lve explained below. For participating in this
experiment you will receive a participation feeSouros. You can earn more money but also lose some
money, depending on the decisions by you and othaiag the experiment. However, you will not lose
money for participating in the experiment, as lsssannot exceed your participation fee (5 eurosg T
final amount you earn during the experiment willgzd individually immediately after the experiment
No other participant will learn from us how muchnjoave earned.

All monetary amounts in the experiment are computdeiCU (Experimental Currency Units). At the end
of the experiment, earned ECUs will be convertéd @uro using the following exchange rate:

10 ECU=1 euro

This experiment is fully computerized. You will salh your decisions by clicking buttons on the saree
All participants are reading the same instructiang participate in this experiment for the firgtéi

Please note that from now on any communication éetwparticipants is strictly prohibited. If you hite
this rule, you will be excluded from the experimaith no payment. If you have any questions, please
raise your hand. The experimenter will come to god answer your questions privately.

Description of the Experiment

In the experiment, you will first interact in a g of four participants but also learn what happens
another group with four interacting participante refer to these two informationally connectedugo
by SandF. At the beginning of the experiment you will bedamly assigned and told whether you belong
to groupSorF.

After 4 periods of interaction within your own gmthe two groups will be merged and the experiment
will continue with all eight participants interaatj repeatedly for another 4 periods.

What you and the other three, respectively seveitymants with whom you are interacting have toide

is how much you are willing to bid for acquiringethop positiont, as well as for one of the two lower
positions,m, in a hierarchical organisation. Thus, all of yeill submit bids,b(t), for the top position, as
well as bids, b(m), for one of the two lower positions. im the following, we refer to stating the bids,
b(t)andb(m), as bidding and to your individual choide&)andb(m) as your bids. Let us now explain
how your and the others’ bids determine what yan.ea

If you acquire the top position you will receiveetsalary ofl' (in ECU=Experimental Currency Units)
whereas one of the lower positions will only grgoti a salary oM, with T > M. If you do not obtain a
position(t or m), you will earnU, whereM > U > 0.

The two groups differ in that the salary amountsfie two positions are:
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In groupF (in ECU): T = 350; M = 200; U =50
In groupsS (in ECU): T = 450; M = 150; U =50

However, you also would have to pay the price fmuryrespective positior,or m, which in the first four
periods is decided according to the following rules

» To acquire the top position your bib(t) has to be highest and the prigg) which you would
pay for position t is the second highest b{d), submitted by another participant in your group of
four participants. Thus, if you achieve the topifims you will earn what the top position yields
minus its price i.eT — p(t).

* Only those who do not obtain the top position cot@f@r one of the lower positioms. These two
m-positions are granted to those whose two Bifig) are highest among the three remaining
bidders and the price(m) they have to pay for position m is the third higthleid. Thus, what
those who obtain th@-positions earn is what the top position yieldsumsiits price i.eM — p(m).

» The remaining bidder in your groups eakhfor which they do not have to pay a (positivereri

Note that you could lose money when your bid fasifiont is higher tharT or when your bid for position
mis higher tharM.

What each of the eight bidders learns after eadbgare the prices for the top positiopétr) and
p(ts), as well as for the m positiongimz) andp(mg), in groups F and S where:

* p(tp) andp(ts) denote the prices for the top positibim groupsFk andsS
* p(mg) andp(immg) denote the prices for tha positions in groupg andsS

You will also be informed about your own pay@ff p(t) or M — p(t) due to the position or m you
acquire or, respectively, the payoffldf if you fail to acquire a position.

As stated above, after the first 4 periods grdtipsdS merge and all 8 interacting participants can bid f
positionsF andS So in the later for periods you will submit fdhids namely for top positioty andtgs as
well as for the lower positiona; andmg. These bids must satisfy:

0 < b(mg) < b(mg) < b(ty) < b(ts) <500
Positions after the merge are assigned accorditietfollowing rules:

» first determining the highest bid for the top psitin S, i.e. b(ts), and its priceo(tg) via the
second highest-bibl(ts), i.e. the highest bidder would eafh0 — p(ts) |,

e Then determining among the seven remaining bidttershighest bid for the top position i
b(tr), and the pricep(tr) via the second highest-bidt;) of the remaining bidders, i.e. the
highest bidder would eaB50 — p(tr)

» Followed by determining among the remaining sixipgrants the two highest bidgmy;) and
the pricep(mg) via the third highest-bid(my)i.e. the two highest bidders would e&®0 —
p(mg) each,

» Finally determining among the four remaining pdpéaits the two highest bidgmg) and the
pricep(mg) via the third highest bitl(imy)i.e. the two highest bidders would eds0 — p(ing)
each.
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» The two remaining participants obtain no positiod aach earns U=50 each since they do not have
to pay a positive price.

In the first 4 periods bids must satisfy:
0 < b(m) < b(t) < 500
i.e. the minimal bid is 0 while the maximal bid580. Similarly, in the last 4 periods bids mustsfat
0 < b(mg) < b(mg) < b(tp) < b(ts) < 500

We refer to the first four periods before mergingriel S and the successive four periods after mgagn
one run which will been repeated three more timesthis experiment will have four runs with aletlyer

32 periods. You and the other 7 participants andamly assigned to F and S at the beginning of aath
Therefore, you will be randomly reassigned to F 8riiree more times after the initial run.

Payments are based on one randomly selected rumhich you will earn the payoff of one randomly
selected period of the first four periods (befdre merge) and one randomly selected period ofdbensl

four periods (after the merge), i.e. payments & #xperiment are based on two random periods of a
random run.
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Figure Al: Distribution of bids by gender and piasit
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Figure A shows individual bids for the four posittoseparated by gender. Starting with the two
top positions one can see again that there isgtnoderbidding (many more bids below the benchmark
than above it) both in the flat and in the steem fiwith bunching around bids of 300 and 400 respely,
without any clear difference between women and riren.the middle positions it is less clear whether
overall there is over or under bidding. Again, thare no clear differences between women and men.

Observe, however, that the high bids appear to doone women.
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Figure A2: Dynamics of earnings across periods.
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Figure A2 displays average earnings over time fofoar positions, relative to the benchmark
payoff of 50, corresponding to U earnings. Earnimgse with the phase consistent with what one ean s
in Figure 6 and are higher in the middle positithen in the top position. The figure also sugg#ssin

phase 1 earnings in the middle position in thefitat are higher than in the steep firm.
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