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Abstract

How does time pressure affect the power of focal points in coordination
games? We experimentally examine the effects of varying time pressure
in a coordination game with a label-salient focal equilibrium. We consider
both a payoff symmetric (pure) coordination game and a payoff asymmet-
ric battle of the sexes coordination game with conflict of interest. The data
show that in the symmetric game the label-salient outcome is highly focal
regardless of how much time subjects have to decide. In the asymmetric
game, in contrast, higher time pressure makes it significantly more likely
that coordination is on the label-salient outcome. Our findings suggest
that the results from the existing literature on focal points in coordination
games with conflict of interest, which did not control for explicit time con-
straints, may underestimate the power of focal points when decision mak-
ers are time-constrained.
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1 Introduction

Coordination games capture many important economic situations, such as mar-
ket entry, macroeconomic policy coordination, choice of product standards,
contract agreement, as well as everyday life situations such as when and where
to meet someone else. Coordination situations have multiple equilibria, hence
strategic uncertainty, and so it is not a priori clear exactly how coordination can
be ensured. Consequently, there is a risk of coordination failure (see Devetag
and Ortmann, 2007; Van Huyck et al., 1997).
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More than fifty years ago, Thomas Schelling (see Schelling, 1960) suggested
that players facing a coordination situation might be able to coordinate their
behavior by finding a focal point of the game, i.e., a salient contextual aspect of
how the game is described (the game’s ‘labels’) that points to an equilibrium
outcome.! Following most of the literature, we refer to such focal points as
label-salient.

Schelling’s hypothesis has been examined experimentally in several studies
(see for example Schelling, 1960; Mehta et al., 1994; Crawford et al., 2008; Bard-
sley et al., 2009; Sugden, 2011; Isoni et al., 2013, 2014; Parravano and Poulsen,
2015; Sitzia and Zheng, 2019; Isoni et al., 2020). A rough summary of the find-
ings from this literature is that people are able to identify focal points in “‘pure’
coordination games (games where players get the same payoff in any equilib-
rium — what we call symmetric games), but when there is a conflict of interest
(players prefer to coordinate on different equilibria — asymmetric games), then
the power of focal points is significantly weakened.

The motivation that led to the experiment described in this paper is straight-
forward. We believe the literature cited above has overlooked an important
aspect that we conjectured may matter for how likely people are to rely on a
focal point in a coordination game: people may have limited time to think and
decide. The resulting time pressure is arguably a fundamental economic aspect
of decision making.? The existing experiments on label salient focal points in
coordination games do not address this issue, since they do not give subjects
an explicit amount of time to decide.® It is consequently not known in the
literature what the power of focal points is when subjects are so time pres-
sured that the time constraint ‘binds’, i.e., it forces people to decide faster than
they would otherwise do, when not constrained by time pressure. Our exper-
iment seeks to shed empirical light on exactly this issue: does the distribution
of choices ‘shift” when time pressure is increased, such that the time constraint
for decision-making becomes binding?

In our experiment two subjects play a simultaneous-move one-shot coordi-
nation game without communication. Each player chooses between two op-
tions, labeled ‘A’ and ‘B’. Each player choosing A is an equilibrium, as is both
choosing B. We consider two versions of this game. In the symmetric coordina-
tion game (a ‘pure coordination game’), the players are indifferent between co-
ordinating on A or on B. Since however A is predicted to be more label-salient
than B, the (A,A) equilibrium is more focal than (B,B). We therefore expect that
there will be more coordination on A than on B, as has been verified in previ-
ous work (see for example Crawford et al., 2008; Isoni et al., 2013; Parravano
and Poulsen, 2015). The asymmetric (conflict of interest) game is of the battle
of the sexes type (see, e.g., Crawford et al., 2008). Here each player prefers to
coordinate on a different equilibrium. Intuitively, this conflict of interest in-
terferes with the label-salience of A. As already mentioned, previous research
have found that the focality of label-salience is weaker in asymmetric than in
symmetric games.

!More generally, a focal point can also refer to payoff-based properties that make an equilibrium
of the game attractive to the players (see for example Isoni et al., 2014; Galeotti et al., 2018).

2Time pressure has been studied in many economic settings (for a survey see Spiliopoulos and
Ortmann, 2018).

3The only exception we are aware of, Bilancini et al. (2018) (described below), do not consider
coordination games with conflict of interest which are the main focus of our paper.



We exogenously vary how much time subjects have to decide. Our ex-ante
conjecture was that higher time pressure would increase the focality of the label
salient (A,A) equilibrium. We based this on the following hypothesis: sub-
jects would tend to notice and process the labels (A,B) first, and based on this
information alone, the intuitive choice would therefore be to choose A. Fur-
thermore, it would take more time to consider and work out the implications
of numerical payoff information. It follows from this hypothesis that the less
time people have to think and decide, the less likely they are to consider the
structure of money payoffs and so the decision is affected by the salience of the
labels; this would lead to A being more likely to be chosen. Conversely, giving
decision makers more time would make it more likely that subjects would de-
liberate based on payoffs, and this would, especially in the asymmetric game
with conflict of interest, where the players prefer to coordinate on different
outcomes, tend to ‘erase’ the focality of the label-salient A outcome.

Our hypothesis about how varying time pressure affects the power of fo-
cal points was inspired by a large literature on time pressure, response times
and reasoning processes in individual and interactive settings (see the survey
in Spiliopoulos and Ortmann, 2018). We think of intuition as involving rela-
tively fast (superficial) reflection, possibly based on analogy, rules of thumb, or
heuristics, while deliberation is more resource-intense, slower, and involving
explicit analytical consideration of relevant variables (here monetary payoff in-
formation); see Kahneman (2011), Alés-Ferrer and Buckenmaier (2019), Alos-
Ferrer and Garagnani (2020), Belloc et al. (2019) and Kuo et al. (2009) for some
evidence and further references.* Our work contributes to this literature by ex-
amining if in coordination situations payoff asymmetry moderates the impact
of changes in time pressure on label-salience.

The data show that the effects of varying time pressure on label-salience de-
pend on whether there is a conflict of interest (payoff asymmetry) in the game
or not. In the symmetric coordination game, there is no effect of changes in
time pressure on coordination behavior. The vast majority of subjects (more
than 90%) choose the label-salient action, A, regardless of how much time they
have. In the asymmetric game, we observe that while higher time pressure
does not affect the overall level of coordination, it makes it significantly more
likely that coordination is on A rather than B. Higher time pressure therefore
affects the distribution of payoffs between the players. Our data are consis-
tent with an interpretation that reducing the amount of time people have to
decide causes a ‘strategy shift” (see Spiliopoulos et al., 2018; Spiliopoulos and
Ortmann, 2018), namely a change in the kind of reasoning people engage in,
from relatively deliberative to one more based on intuition.

Our work demonstrates that a structural variable, how much time there is
to think and decide, is important for the outcomes of coordination games with
focal points. Recall that in the existing experimental studies subjects were not
given a fixed and known amount of time to think and decide. In these stud-

4For example, Li and Camerer (2019) observe that players under higher time pressure are more
likely to choose more label-salient locations in hide and seek games and that higher time pressure
limits what levels of strategic reasoning the players can achieve; Spiliopoulos et al. (2018) report
that more heuristic behavior is observed in normal form games when time pressure increases.

50ur finding that payoff asymmetry matters for the effects of time pressure is similar to other
findings in the literature demonstrating that certain variables ‘turn on’ or ‘turn off” the impact of
time pressure, such as the framing of the game or whether subjects are experienced or not (see
Cone and Rand, 2014; Rand et al., 2014).



ies subjects were therefore not explicitly time pressured. In our experiment
we capture this by a condition where subjects know they have plenty of time
available, and where the data show that the time constraint is not binding. We
observe that introducing time pressure (a binding time constraint) generates a
behavioral shift towards the focal outcome when the game has conflict of inter-
est. If one adopts the view that time constraints outside the lab are more likely
to be binding than not, this suggests that the existing studies may underesti-
mate the power of label salient focal points in coordination games with conflict
of interest.

The rest of the paper is organized as follows. Section 2 describes some re-
cent literature on time pressure in coordination situations. Section 3 introduces
the coordination game and the experimental design. Hypotheses are presented
in Section 4 and our results are described in Section 5. Section 6 concludes. In-
structions and additional findings are in the Online Appendix.

2 Related Literature

After having collected our data, we became aware of three recent experimental
studies of time pressure in coordination situations. Bilancini et al. (2018) con-
sider the effects of time pressure in pure coordination games but not in games
with conflict of interest. They observe that the focal point is stronger when
people have unlimited time to think than when they are time constrained (in
which case they have 6 seconds to decide), and even stronger if people are
forced to wait 10 seconds before deciding. The interpretation is that delibera-
tion is needed for the focal point to be used as a coordination device. In our
pure coordination game, in contrast, the focal point is almost universally se-
lected regardless of the degree of time pressure. There are several differences
between their and our study (the number of strategies, the framing, and how
much time players have for deciding), which makes a comparison hard.®

Li and Camerer (2019) consider visually framed pure coordination games
(‘matching games’) and hide-and-seek games. They vary time pressure in the
latter (but not former) class of games and find that less time makes both hiders
and seekers more likely to choose the label-salient location. This suggests that
hiders cannot inhibit a natural tendency to choose the label salient location.
These findings are consistent with ours in that an increase in time pressure
increases the power of label salience.”

Finally, Belloc et al. (2019) observe that having less time to decide in a Stag-
Hunt game makes subjects choose stag more frequently. In their design sub-
jects face a series of stag hunt games and either decide under a time constraint

%0One way to reconcile their and our findings is to note that Bilancini et al.’s game without a
focal point already has other cues that can be salient, so when a focal point is added to the game
it has to ‘compete’ with these alternative sources of salience. It is then only when people have
enough time that they realise that the added focal point is the best way to coordinate. So in their
setting some deliberation is needed in order to ‘unlearn’ relying on home grown’ cues. In our
game, in contrast, there is arguably only one candidate for label salience, and both intuition and
deliberation make it salient. Taken together, Bilancini et al’s and our study therefore show that
the effects of time pressure in a pure coordination game depends on whether there is a unique or
several candidates for label salience.

7One fascinating feature of Li and Camerer’s study is the use of eye tracking data. It would
be very relevant to employ the same methods for coordination games with asymmetric payoffs in
future experiments.
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(10 seconds), or have unlimited time. They observe that the subjects under the
time pressure treatment are more likely to play stag than those with unlimited
time. One interpretation of the data offered by the authors is that the intuitive
choice is stag and that less time to decide increases reliance on intuition rather
than deliberation (although the authors are careful to point out other interpre-
tations). Viewed in this light, their results support an interpretation that in
stag hunt games intuition favours payoff dominance, and therefore, intuition
might as well favour label salience in the coordination situations with conflict
of interest (battle of the sexes games) that we study.

3 Experimental Design

3.1 The Coordination Games

The coordination games were one-shot simultaneous-move games without any
communication. Each experimental subject played only one game.

In the symmetric game, both players get the same payoff, €10, if they both
choose A, and the same if both choose B. Otherwise, each player gets no money
(see Table la). In the asymmetric game, Player 1 (2) gets €12 (€10) if both
choose A, and the opposite if both choose B. A failure to coordinate on A or
B again means that no one gets anything. There is thus conflict of interest, in
that Player 1 prefers coordination on A while Player 2 prefers coordination on
B (see Table 1b).

Table 1: The coordination games

P2 P2
P1 A B P1 A B
A 10,10 0,0 A 12,10 0,0
B 0,0 10, 10 B 0,0 10, 12
(a) symmetric (b) asymmetric

Notes: The numbers are money amounts in Euros.

3.2 The Task

Subjects were shown two cards on their computer screens, one labelled ‘A’,
and the other ‘B’. The A (B) card was always shown to the left (right).® Subjects
were informed that they each had to choose one of the cards without knowing
the other subject’s choice. All money payoffs were common knowledge.

8Thus the properties of ‘being labelled A’ and ‘being shown on the left’ were perfectly corre-
lated. We chose this design on purpose, since we are interested in label salience and both symbols
and relative positions might play a role in that respect. A possible control treatment where only
‘leftness’ and ‘rightness’ properties can act as potential label based focal points would be easy to
implement by removing the letters ‘A’ and ‘B’. We suspect this framing would be much weaker
than using letters. Another control would show the option ‘A” and ‘B” on the right and left side,
respectively. However, the latter seems quite artificial: given that the framing of the options is in
terms of letters, it seems natural that these should be listed in the order of the alphabet.



Figure 1 shows the decision screens. In Experiment 1 (part a of the figure),
subjects saw a single screen that showed how much time was remaining and
all the instructions, and subjects made their decision by clicking on the desired
option at the bottom of the same screen. Thus everything was made subject to
time pressure (reading instructions, understanding, thinking, and deciding).

In Experiment 2, subjects first read the instructions on a separate screen un-
der no time pressure. The instructions explained that there would be a card
selection task and that subjects would earn money only if they chose the same
card, but subjects were not shown the cards and were not told what the money
amounts were. When all subjects had read the instructions and had asked any
questions, they were presented with a decision screen where, with time count-
ing down, they saw the cards and the money payoffs for each card, and they
made their decision (see part b of Figure 1, for full set of screenshots see Online
Appendix). Thus, participants in the two experiments had exactly the same
information when they made their decisions. The only difference between Ex-
periment 1 and 2 was whether the reading and understanding phase of the
game was subjected to time pressure (Experiment 1) or not (Experiment 2). In
both experiments it was made clear that in case no decision is made before time
runs out, neither player received any money. We see Experiment 1 as the more
externally valid implementation of time pressure, and Experiment 2 as control-
ling for the potential issue (to inference drawn from Experiment 1 data) that in
Experiment 1 subjects may have rushed through the instructions (or believe
others had), which could have affected their understanding and coordination
behavior.

After subjects had chosen the card, but before they knew what the other
subject had done and thus whether they had managed to coordinate or not,
they were asked a number of questions, such as whether they thought they
had time enough, and whether they believed they had understood the task
plus a few questions on demographics (see Online Appendix). In Experiment
2 we also asked subjects to state what card they thought the other subject had
chosen. As a measure of cognitive sophistication, we also asked them in both
Experiment 1 and 2 to do the Raven’s progressive matrices task (Raven, 1941).
In Experiment 2 subjects additionally took part in a version of the Cognitive
Reflection Test (Frederick, 2005) — for details, see Online Appendix, Section
227

3.3 Time Constraints

In Experiment 1, subjects had 180 seconds in the low time pressure condition,
and 45 seconds in the high time pressure condition. In Experiment 2, subjects
had 180 seconds in the low time pressure condition, and 15 seconds in the high
time pressure condition.

We decided on these parameters based on informal pre-testing. We sought
to create an environment where low time pressure allowed for plenty of time
to decide such that, in effect, there was no time pressure (i.e., no binding time
constraint; see Lindner and Sutter, 2013, for a similar design choice). In fact,
the data show that in the low time pressure condition all subjects decide well

9We used the 3 original items, but added 3 new items (Primi et al., 2016) because the original
items — due to their frequent use — might had become known by the subjects.



Figure 1: Decision screens

(a) Experiment 1

Decision screen

2:52

Below you see two cards, one labelled "A" and the other "B".

The two cards are shown in the same order on your and on your co-participant's screen (card A is left, card B is right)

Task:
You and your co-participant must each choose one of the cards before ime runs out, by clicking on it with your mouse and then clicking the Confirm
button.

Monetary consequences:
Your earnings depend on the card you choose and on the card your co-participant chooses.

— If both you and your co-participant choose card A, then you get €12.00 and your co-participant gets €10.00
— Ifboth you and your co-participant choose card B, then you get €10.00 and your co-participant gets €12.00
—- If you and your co-participant choose different cards, then neither of you gets any maney (€0.00).

Please choose a card by clicking on it with your mouse (if you change your mind, then just click on the other card), and then click the Confirm button
before time runs out!

(b) Experiment 2

Time left:

2:57

Choose an option by clicking on it.

(T

You: €12 You: €10
Other: €10 Other: €12



before the 180 seconds deadline.!? We wanted high time pressure to be behav-
iorally relevant, yet we also had to avoid giving participants too little time, in
which case they might not even be able to fully understand the consequences
of their actions in terms of game payoffs and to implement their choice. We
seem to have succeeded in balancing these opposing considerations, since we
do indeed observe that subjects under low time pressure on average take more
time to decide than what they have available under the high time pressure con-
dition (45 or 15 seconds); so the high time pressure constraint is ‘binding’. At
the same time, the answers to our survey questions indicate that participants
felt they had been given enough time to understand the task, also under high
time pressure. See Figures 2 and A.1 as well as Table 3 below for more details
on response times.

3.4 Experimental Logistics

The experiment was conducted at the Vienna Center for Experimental Eco-
nomics (VCEE) lab of the University of Vienna. Participants were recruited
via ORSEE (Greiner, 2015) and the experiment was implemented using oTree
(Chen et al., 2016). In total 336 subjects participated in 17 sessions and earned
an average of €9.70 for about 40 minutes of their time.!!

Table 2: Treatments and number of subjects

Time pressure

Symmetry Low  High

Sym (exp.1) 48 50
Asym (exp.1) 48 68

Asym (exp.2) 62 60

4 Hypotheses

The hypothesis that, based on previous findings, motivated our experiment is
that higher time pressure increases coordination on a label-salient focal point:

Hypothesis 1. Higher time pressure raises the proportion of subjects in either player
role who choose A in the asymmetric game. In the symmetric game, higher time pres-
sure has the same, or no, effect.

The intuition is that players will tend to first notice the A and B labels, and
find A to be more attractive than B, in both the symmetric and the asymmetric
games; it is only if players have more time available that they begin to consider

0Tn our data the slowest subject in a 180 second condition took 124 seconds to make his/her
choice, i.e., the time limit of 180 seconds did indeed not seem to restrict our subjects.

HDespite the simple one-shot nature of the game, and that each subject played one game only,
the overall duration of a session was 40 minutes. This included time for instructions, questions,
check for understanding, a questionnaire and the payment of subjects.



the payoffs; since in the asymmetric game each player prefers a different equi-
librium, this would lead to dispersion in behavior away from the focal point.
So higher time pressure makes it more likely that there is coordination on A
in the asymmetric game. In the symmetric game, we predict the same effect,
but also note that since players are indifferent between the equilibria, labels
can serve as tie breakers also under low time pressure; in this case labels can
already be strong under higher time pressure, so giving players less time may
not have any discernible effect.

Hypothesis 1 implies that the expected coordination rate on (A,A) increases,
and that the one on (B,B) goes down. What is the effect on the overall expected
coordination rate and players” earnings? Let p (q) denote the proportion of
Player 1s (2s) who play A, where p,q € [0,1]. Then the expected coordination
rate (ECR) can be calculated as the sum of the probability of coordination on
A and on B, thatis, ECR = pg+ (1 — p)(1 — g). The expected total earnings of
two players in the asymmetric game equals ECR x €22, and in the symmetric
game ECR x €20.

Hypothesis 2. An increase in time pressure raises the expected coordination rate
and players’ total earnings in the asymmetric game, and (possibly weakly so) in the
symmetric game.

This hypothesis is more restrictive than Hypothesis 1: an increase in play of A
does not necessarily increase the expected coordination rate; this only happens
if sufficiently many people are already playing A, or equivalently if the increase
in play of A is sufficiently large given the existing proportions of A play. To see
this, let p (7) denote the probability that Player 1 (2) chooses A, and suppose
that in the low time pressure condition (p,q) = (.4,.4). Then ECR = (4)(.4) +
(.6)(.6) = .52. If higher time pressure raises A play to, say, (p,q) = (.6,.5),
then ECR = (.6)(.5) + (.4)(.5) = .5, so coordination drops. It is not difficult to
see that if at least half of the players in each role choose A, then an increase in
play of A always raises the expected coordination rate.

5 Results

Table 3 provides a summary of descriptive statistics on choices, expected coor-
dination rates, and response times.!?

5.1 Are the Time Constraints Under High Time Pressure Bind-
ing?

We first consider subjects’ response times (cf. Table 3 and Figure 2; histograms

can be found in the Online Appendix). Response times are significantly shorter

when subjects have less time to decide (Ranksum test: p < 0.001).!3 Moreover,

average response times under low time pressure are higher than the time sub-
jects have available under high time pressure. In the symmetric game, subjects

12 Descriptive statistics for the Raven Progressive Matrices and the Cognitive Reflection Test can
be found in the Online Appendix. It turns out that neither of these are correlated with choices.
The same holds for subjects” age and gender. See Tables A.1, A.2, A.3 and A.4 in the Appendix for
details.

13Unless otherwise stated, we report the results of two-sided tests.



on average decide after 46.29 seconds, which exceeds the 45 seconds avail-
able under high time pressure, and where people spend around 31 seconds
to decide. In the asymmetric game (Experiment 1), subjects under low time
pressure on average spend more than 45 seconds to decide, which is the maxi-
mum time available under high time pressure, and where subjects on average
spend around 33 seconds to decide. Similarly, in Experiment 2 subjects under
low time pressure on average spend more than the 15 seconds they have avail-
able under high time pressure. The time constraints under high time pressure
are thus binding (on average). As was discussed in the Introduction, this is a
desirable if not necessary feature of our experiment.!*

Figure 2: Average response times, conditional on game
(a) Experiment 1 (b) Experiment 2

50

40
30
20
0 0

Sym Sym Asym Asym Asym Asym
Low High Low High Low High

Notes: The horizontal lines indicate the amount of time subjects had to decide under conditions of
high time pressure, i.e., 45 and 15 seconds in Experiment 1 and Experiment 2, respectively.

5.2 The Symmetric Game
We next consider the outcomes of the symmetric coordination game.

Result 1. In the symmetric game, there are no significant effects of higher time pres-
sure on choices: almost everyone chooses A, both under low and high time pressure.

Over 90% of all players choose A (see Table 3), and the proportion of A choices
does not differ between the high and the low time pressure condition (x>-test:
p = 0.674, see also Table A.1). The expected coordination rates are much higher
than the expected coordination rates according to the mixed strategy Nash
equilibrium (MSNE) of 50% (see Table 3). The finding that labels are strong
in a pure coordination game regardless of time pressure is consistent with the
hypothesis that the intuitive choice is to rely on labels, and that deliberation
uses labels as tie breakers.

5.3 The Asymmetric Game

An increase in time pressure causes the proportion of A choices to increase
from 56% to 71% in Experiment 1, and from 46% to 56% in Experiment 2. This

14 At the same time, very few subjects ran out of time. As is evident from Table 3 only 4 out of
178 subjects (2%) in high time pressure conditions did not submit their choice in time (timed-out).
Figure A.1 in the Appendix has more details on response times by player roles.

10



difference is marginally significant for Experiment 1, but not for Experiment 2
(x2-tests: p = 0.098 and p = 0.314 for Experiment 1 and 2, respectively).

Result 2. The proportion of A choices increases when time pressure goes up (marginally
significantly in Experiment 1, and not significant in Experiment 2).

We can also consider the player roles separately. In Experiment 1 under low
time pressure Player 1s choose A in 58.33% of cases. Under high time pres-
sure the propensity of choosing A increases to 78.79% (x>-test: p = 0.096).
For Player 2s, the proportion of A choices slightly increases under high time
pressure, but this difference is not significant (54.17% vs. 63.64%, x*-test: p =
0.472). A similar pattern can be observed in Experiment 2: under low time
pressure Player 1s choose A in 41.94% of all cases, and under high time pres-
sure 66.67% do so (x2-test: p = 0.053). For Player 2s the proportion of A choices
decreases from 51.61% to 44.83%, but this change is not significantly different
(x*-test: p = 0.599).

11
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Table 3: Summary statistics

Exp 1 - Symmetric

Exp 1 - Asymmetric

Exp 2 - Asymmetric

Time pressure Low High Low High Low High
N 48 50 48 68 62 60
Choices made on time 48 49 48 66 62 60
Number choosing A (%) 44 (91.67%) pooled 46 (93.88%) pooled 27 (56.25%) pooled 47 (71.21%) pooled 29 (46.77%) pooled 33 (55.93%) pooled
22 (91.67%) P1 24 (96.00%) P1 14 (58.33%) P1 26 (78.79%) P1 13 (41.94%) P1 20 (66.67%) P1
22 (91.67%) P2 22 (91.67%) P2 13 (54.17%) P2 21 (63.64%) P2 16 (51.61%) P2 13 (44.83%) P2
ECR 84.72% 88.33% 50.69% 57.85% 49.74% 48.28%
ECRA 84.03% 88.00% 31.60% 50.14% 21.64% 29.89%
ECRg 0.69% 0.33% 19.10% 7.71% 28.10% 18.39%
MSNE ECR 50% 50% 49.59% 49.59% 49.59% 49.59%
Exp. payoff (in EUR, 8.47 8.83 5.70 P1 6.79 P1 5.41P1 5.43 P1
excl. part. fee) 5.45 P2 5.94 P2 5.54 P2 520 P2
Av. response time (secs) 46.29 30.92 56.79 P1 33.45P1 18.00 P1 8.23 P1
47.29 P2 32.00 P2 20.19 P2 8.93 P2
Av. response time (secs) 46.59 31.13 57.86 P1 33.92 P1 21.62 P1 7.95P1
cond. on A 43.77 P2 29.90 P2 18.56 P2 8.69 P2
Av. response time (secs) 43.00 27.67 55.30 P1 31.71P1 15.39 P1 8.80 P1
cond. on B 51.45 P2 35.67 P2 21.93 P2 9.13 P2

Notes: N: number of observations, ECR: expected coordination rate, ECR 4: expected coordination rate on outcome (A,A), ECRp: expected coordination rate on outcome
(B,B), MSNE ECR: expected coordination rate according to the mixed strategy Nash equilibrium (MSNE), and Exp. payoff: Expected Payoff in Euros



Figure 3: Proportions of A-choices and Expected Coordination Rates

(a) Exp 1, symmetric, low time pressure  (b) Exp 1, symmetric, high time pressure

100% 100%

80% 80%

60% 60%

40% 40%

20% 20%

0% - " 0% - n
Choice-A Choice-A ECR-A ECR-B Choice-A Choice-A ECR-A ECR-B
P1 P2 P1 P2

(c) Exp 1, asymmetric, low time pressure (d) Exp 1, asymmetric, high time pressure
100% 100%
80% 80%
60% 60%
40% 40%
20% 20%

0% n " 0% n n
Choice-A Choice-A ECR-A ECR-B Choice-A Choice-A ECR-A ECR-B
P1 P2 P1 P2

(e) Exp 2, asymmetric, low time pressure (f) Exp 2, asymmetric, high time pressure

100% 100%

80% 80%

60% 60%

40% 40%

20% 20%

0% n " 0% " n
Choice-A Choice-A ECR-A ECR-B Choice-A Choice-A ECR-A ECR-B
P1 P2 P1 P2

Notes: Choice-A P1 and Choice-A P2 denote the proportion of ‘A’ choices of Players 1 and 2, respec-
tively. ECR-A and ECR-B denote the expected coordination rates on option ‘A’ and ‘B’, respectively.

Expected Coordination Rates We next consider the expected coordination
rates (ECR). Higher time pressure increases ECR from 50.69% to 57.85% in Ex-
periment 1, but reduces it from 49.74% to 48.28% in Experiment 2. This dif-
ference is due to the fact that since in Experiment 1 a majority of both Player 1
and 2 play A under low time pressure, the increase in A choices in each role cre-
ated by high time pressure implies that the expected coordination on A always
outweighs the reduced coordination on B, and so overall expected coordina-
tion increases (recall that ECR = ECR-A + ECR-B, and see remark in Section
4). This supports Hypothesis 2. In Experiment 2, on the other hand, a minor-
ity of Player 1s choose A under low time pressure and although more player
1s choose A when time pressure goes up, the increase in expected coordina-
tion on A (by about 8 percentage points) is not large enough to outweigh the
decrease in expected coordination on B (about 10 percentage points), and so
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overall coordination falls (by 2 percentage points).

While higher time pressure does not generally raise the overall level of co-
ordination in the asymmetric game, it affects how coordination takes place (i.e.,
on A or B). Denote again the expected coordination rate on A (B) by ECR-A
(ECR-B). In both Experiment 1 and 2 we observe that the difference ECR-A -
ECR-B is larger under high than under low time pressure (see also Figure 3
panels c-f). Figure 4 illustrates this shift from coordination on B to A.

Figure 4: The effect of time pressure on ECR-A — ECR-B

(a) Experiment 1 - symmetric

Treatment

|:| 180s
2 |:| 45s

Density

0

05 06 07 08 09 10
Difference between ECR-A and ECR-B

(b) Experiment 1 - asymmetric (c) Experiment 2 - asymmetric
3

3
> Treatment >2 Treatment
£, £

1 1

§ I:' 80s § |:| 80s

. I:' 45s 1 I:' 15s

0 0

0.0 0.5 -06 -03 0.0 0.3 0.6

Difference between ECR-A and ECR-B Difference between ECR-A and ECR-B

Notes: The above distributions result from bootstrapping ECRs by randomly re-matching Player
1s and Player 2s actual choices (n = 10000) and computing the differences between the Expected
Coordination Rates on A vs. B.

In order to provide a statistical test, we use the approach of Dijkstra et al.
(2019). We conduct randomization tests to detect varying ECR-As and ECR-
Bs across the time pressure conditions (for details see Appendix A.2.3). We
find statistical support for what Figure 4 suggests visually: Time pressure does
not affect the difference between ECR-A and ECR-B in the symmetric games
(p = 0.324), but in the asymmetric games we find a significant shift towards
more coordination on A rather than B (Experiment 1 and 2: p = 0.012 and
p = 0.093, respectively; see also Figure A.2 in the Appendix).
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Result 3. In the asymmetric but not symmetric game, an increase in time pressure
leads to a shift in coordination from B to A (significant in Experiment 1 and weakly so
in Experiment 2).

Results 2 and 3 show that higher time pressure causes a ‘strategy shift’ (see
Spiliopoulos and Ortmann, 2018; Spiliopoulos et al., 2018), and also what we
might call a ‘coordination shift” from B to A.

5.4 A Closer Look at Response Times

Our interpretation of the outcome data, that higher time pressure leads to a
strategy shift from B to A due to A being the intuitive choice, might lead us to
expect that A choosers should also have lower response times than B choosers.
Indeed, an important, but controversial, conjecture is that more intuitive deci-
sions tend to be made faster than deliberative ones.'> In the symmetric game
under high time pressure, the average response time of A choosers is 31.13
seconds, while B choosers actually spend less time, namely 27.67 seconds. Of
course, very few subjects (8%) choose B, so not too much weight should be
assigned to this. In Experiment 1’s asymmetric game, Player 1 A choosers
are slower than Player 1 B choosers both under high and low time pressure
(although this difference is not significant, Ranksum test: p=0.708), while the
opposite is true for Player 2s and significantly so (Ranksum test: p=0.020). In
Experiment 2, both Player 1 and 2 A choosers are faster than the correspond-
ing B choosers, yet not significantly so (Ranksum tests for Player 1s: p=0.536
and Player 2s: p=0.982). Furthermore, in neither Experiment 1 or 2 do we ob-
serve significant differences in response times by player role, neither among A
choosers nor B choosers.®

We do not however believe that the absence of a systematic tendency for
A choosers to make their decisions faster than B choosers invalidates our in-
terpretation of the outcome data, that higher time pressure increases subjects’
reliance on intuition. Note that a response time captures not only how quickly
a subject made his or her decision but also includes time spent on submitting it.
Subjects in our experiment knew how much time they had to decide, so time
pressure can potentially affect both time spent on making a decision and on
submitting it. An intuitive thinker may reach a decision quickly and so have
plenty of time left over; he or she can therefore “afford’ to be slow in submit-
ting the decision. On the other hand, someone who deliberates may spend
more time on reasoning, but may submit her decision quickly. Moreover, it
is likely that the speed of (deliberative) thinking itself may adjust to the time
available.l” This argument suggests that an intuitive thinker will not necessar-
ily have a lower response time than someone who deliberates.!® Nevertheless,

15See for example Rubinstein (2007); Rand et al. (2012); Tinghog et al. (2013); Rand et al. (2014);
Verkoeijen and Bouwmeester (2014); Krajbich et al. (2015); Cappelen et al. (2016); Rubinstein (2016);
Bouwmeester et al. (2017); Merkel and Lohse (2019).

16Ranksum test for Experiment 1 P1-A vs. P2-A: p=0.133, P1-B vs. P2-B: p=0.329 and Experiment
2 P1-A vs. P2-A: p=0.427, P1-B vs. P2-B: p=0.874.

7The finding that the speed of thinking adjusts to how much time is available is referred to as
“acceleration’ (Spiliopoulos et al., 2018) or ‘pacing’ (Sonntag, 2015).

18]t seems to us that the possibility that both the speed of making a decision and time spent on
submitting an already reached decision can vary with the mode of reasoning has not received any
attention in the response time literature.
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in our setup time available acts as a ‘ceiling’ for how much time can be spent
on reasoning; and our interpretation of the outcome data, that lowering this
ceiling increases the relative likelihood of intuition rather than deliberation,
does not necessarily imply that intuitive thinkers systematically submit their
decisions faster than deliberative ones.

6 Conclusion

The claim that salient features of coordination games can serve as a coordi-
nation device even when players disagree about how they should coordinate
(conflict of interest) has been investigated for more than half a century (since
Schelling, 1960) — but, we believe, without considering an arguably important
economic aspect, namely how much time people had to think and decide.
This paper experimentally considers the effects of changes in time pres-
sure on the power of a label-based focal point in both payoff symmetric and
asymmetric coordination games. We observe in symmetric games that subjects
coordinate almost universally on the focal point regardless of how much time
is available. In asymmetric (conflict of interest) games, in contrast, greater time
pressure makes it significantly more likely that coordination takes place on the
label salient outcome. We interpret our data as showing that an increase in time
pressure causes a change in the decision makers’ mode of reasoning (a ‘strategy
shift’, cf. Spiliopoulos et al. (2018)), from relatively deliberative payoff-based
to relatively more intuitive reasoning based on label salience, and this in turn
causes a ‘coordination shift’ toward the label-salient outcome. We think our
findings show that one should in the future, when considering the likelihood
of coordination based on salient contextual aspects, explicitly consider how
much time people have to think and decide. As stated earlier, the findings of
the existing literature on focal points in coordination games with conflict of in-
terest may need to be interpreted as applying mainly to cases where decision
makers are not time-constrained, or where this constraint is not binding.
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A Appendix

A.1 Instructions

All instructions were displayed on computer screens and were also read aloud
by the experimenters. The screenshots are available in the Online Appendix.

A.2 Further Results
A.2.1 Choices

Tables A.1 and A.2 contain regression results on the likelihood of choosing A
that confirm the results of the non-parametric analysis. As predicted, in Ex-
periment 1, the likelihood of choosing A is substantially lower in asymmetric
than in symmetric games. Time pressure in itself did not affect the probability
of choosing A, neither in symmetric nor in asymmetric games, both in Experi-
ment 1 and 2.

Variables used High time pressure (1 if high time pressure, 0 otherwise) and
Asymmetric game (1 if payoffs are asymmetric, 0 otherwise) are treatment dum-
mies. Player 1 is a dummy that takes the value of 1 for the favored player
(Player 1) and 0 for the unfavored player (Player 2). Raven score contains the
result {0,1,...,15} of a reduced version of the original Raven’s progressive
matrices test (Raven, 1941). In particular, instead of the original 60, we only
used 15 patterns (for all patterns used, see Section 1 of the Online Appendix).
CRT score contains the result{0,1,...,6} of the Cognitive Reflection Test (Fred-
erick, 2005). Since the “rational” vs. “intuitive” answers of the three origi-
nal CRT items might have become common knowledge among our subjects to
some extent, we also added three different items (Primi et al., 2016). While Ta-
bles A.2 and A .4 contain estimations using the result of the combination of the
old and the new CRT items, only using either the old or the new items does
not qualitatively change the picture. Our measure of Swiftness follows Cappe-
len et al. (2016) and indicates the amount of time in seconds a player used to
fill the demographic survey questions at the very end of the experiment (see
Online Appendix for screenshots of these questions). Swiftness thus provides
a control measure for “general speed” in interacting with the computer (typ-
ing, clicking etc.) which could be an important component in a time sensitive
experiment like ours. More time wished is a dummy taking the value of 1 if sub-
jects indicated that they would have liked to have more time to decide, and 0
otherwise. Feeling time-pressured contains values {1,2,...,5} for the subjective
feeling how time-pressured subjects felt while making their choice. Decision
time measures the time in seconds decision makers took to submit their choice
(precisely: the time on the decision screen; see Figure 1). Belief: other player
chose A indicates the subjective belief about the likelihood that the other player
chose A {0%,1%,...,100%}. Age contains the participant’s age in years and
Male represents the gender dummy (1 if male, 0 otherwise).
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Table A.1: Probability of choosing A - Experiment 1

@) ) ®) 4)
Asymmetric game -0.331%**  -0.342***  -0.321***  -0.356***
(0.0844) (0.119) (0.0850) (0.120)
High time pressure 0.0436  -1.08e-16 0.0676 -0.0140
(0.104) (0.139) (0.111) (0.142)
Asymmetric game x High time pressure 0.0650 0.0653 0.0460 0.0867
(0.123) (0.166) (0.123) (0.164)
Player 1 6.73e-17 -0.0266
(0.139) (0.137)
Asymmetric game x Player 1 0.0283 0.0802
(0.170) (0.169)
High time pressure x Player 1 0.0983 0.184
(0.209) (0.212)
Asymmetric game x High time pressure x Player 1 -0.00619 -0.0973
(0.247) (0.249)
Raven score -0.0213 -0.0235*
(0.0132) (0.0134)
Age -0.00655  -0.00855*
(0.00499)  (0.00509)
Male 0.00891 0.0114
(0.0563) (0.0557)
Swiftness 0.00143 0.00188
(0.00291)  (0.00291)
More time wished -0.0491 -0.0474
(0.0677) (0.0669)
Decision time -0.000152  -0.000158
(0.00209)  (0.00209)
Observations 211 211 211 211
Log. Likelihood -97.56 -96.39 -95.47 -93.59
Chi-squared 28.68 31.04 32.88 36.63

Notes: This Table contains marginal effects from Probit regressions; levels of significance: * p <

0.10,** p < 0.05, ** p < 0.01
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Table A.2: Probability of choosing A - Experiment 2

@ 2 ®) ()
High time pressure 0.0918 -0.0680  0.0969 -0.00223
(0.0911)  (0.129) (0.117) (0.151)
Player 1 -0.0973 -0.0953
(0.127) (0.131)
High time pressure x Player 1 0.321* 0.200
(0.184) (0.195)
Belief: other player chose A 0.00109  0.000911
(0.00197)  (0.00198)
Raven score 0.00421 0.00427
(0.0240)  (0.0242)
CRT score -0.0195 -0.0164
(0.0308)  (0.0313)
Age 0.0173 0.0177
(0.0121)  (0.0123)
Male 0.164 0.144
(0.108) (0.112)
Swiftness -0.00618  -0.00574
(0.00392)  (0.00396)
Feeling time-pressured -0.0766 -0.0711
(0.0509)  (0.0515)
Decision time 0.00174 0.00160
(0.00412)  (0.00413)
Observations 121 121 121 121
Log. Likelihood -83.33 -81.60 -77.43 -76.90
Chi-squared 1.016 4477 12.81 13.87

Notes: This Table contains marginal effects from Probit regressions. Scores of the Cognitive Re-
flection Test (CRT) were only measured in Experiment 2. Standard errors in parentheses; levels of
significance: * p < 0.10, ** p < 0.05, *** p < 0.01
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A.2.2 Response times

Figure A.1 shows the response times per action and player role. Histograms of
response times can be found in the Online Appendix.

Figure A.1: Average response times by choice and player role

(a) Exp 1, symmetric, low time pressure  (b) Exp 1, symmetric, high time pressure
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(c) Exp 1, asymmetric, low time pressure (d) Exp 1, asymmetric, high time pressure
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(e) Exp 2, asymmetric, low time pressure (f) Exp 2, asymmetric, high time pressure
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Tables A.3 and A .4 contain regression results of decision times in Experiment 1
and 2, respectively. Decision times are split by choice (A or B).

The results show that, both in Experiment 1 and 2, participants made their
choices substantially faster under high than under low time pressure (except
for choosing option B in Experiment 1, see Table A.3). Furthermore, in line with
the non-parametric analysis, under low time pressure in asymmetric games of
Experiment 1, player 1s were significantly slower than player 2s in choosing A.
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Table A.3: Response times - Experiment 1

Choice A Choice B

@ (©) ®) ) ) (6) ) ®)
High time pressure -15.46*  -15**  -14.65"** -13.18"** = -15.33* -4.500 -7.442 3.837
(3.027) (4.276) (3.053) (4.274) (8.359) (10.98) (9.713)  (11.94)
Asymmetric game 4.483 -3.458 5.306 -1.966 10.29* 16.45* 13.22**  18.94**
(3.510) (4.962) (3.454) (4.960) (5.970) (8.438) (6.298)  (8.751)
Asymmetric game x High time pressure -3.486 1.136 -3.493 0.407 -3.742 -11.29 -10.67 -17.98
(4.602) (6.583) (4.576) (6.524) (9.048) (11.90) (9.916)  (12.51)
Player 1 -1.273 -0.447 16.00 16.38
(4.276) (4.189) (10.98) (11.16)
High time pressure x Player 1 -0.830 -2.625 -24.50 -26.90
(5.984) (5.904) (17.36) (19.72)
Asymmetric game x Player 1 15.36** 13.86** -12.15 -12.75
(6.938) (6.936) (11.98) (12.17)
Asymmetric game x High time pressure x Player 1 -9.240 -8.084 16.70 17.44
(9.109) (9.244) (18.75) (20.60)
Raven score 0.589 0.361 -0.370 0.174
(0.510) (0.527) (0.904)  (0.962)
Age 0.545** 0.528** -0.157 0.0223
(0.212) (0.214) (0.294)  (0.342)
Male 0.181 0.509 -1.217 -0.390
(2.243) (2.227) (3.508)  (3.582)
Swiftness 0.176* 0.175* -0.139 -0.173
(0.106) (0.105) (0.201)  (0.209)
More time wished -1.052 -0.953 -7.466*  -6.740
(2.691) (2.669) (4.409)  (4.528)
Constant 46.59***  47.23**  20.95**  23.97***  43.00*** 35.00*** 54.51***  36.02*
(2.164) (3.024) (8.463) (8.922) (5.472) (7.762) (15.31)  (18.19)

Observations 164 164 164 164 47 47 47 47
Adjusted R? 0.245 0.263 0.284 0.298 0.423 0.419 0.409 0.407
Log. Likelihood -667.6 -663.5 -660.7 -656.9 -177.1 -174.9 -174.7 -172.2

Notes: This Table contains coefficients from linear regressions. Standard errors in parentheses; levels of significance: * p < 0.10, ** p < 0.05, *** p < 0.01
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Table A.4: Response times - Experiment 2

Choice A Choice B
@ 2 ®) ) ©) (©) @) ®)
High time pressure -11.69***  -9.870**  -12.33***  -11.50**  -9.364™** -12.81*** -10.52***  -12.56™**
(3.264) (4.852) (3.728) (5.509) (2.864) (3.891) (3.124) (4.055)
Player 1 3.053 3.711 -6.544* -4.988
(4.852) (5.065) (3.785) (3.720)
High time pressure x Player 1 -3.795 -2.231 6.219 3.158
(6.706) (7.212) (5.777) (5.983)
Raven score 0.364 0.299 0.0494 -0.0462
(0.813) (0.829) (0.753) (0.761)
CRT score 0.616 0.768 0.492 0.557
(1.120) (1.155) (0.860) (0.890)
Age 0.00443  0.000484 -0.260 -0.202
(0.333) (0.338) (0.406) (0.408)
Male -0.730 -1.164 6.892** 6.717*
(3.741) (3.847) (3.291) (3.510)
Swiftness -0.154 -0.156 0.130 0.121
(0.181) (0.186) (0.0930)  (0.0938)
Feeling timepressured 3.025 3.193 1.434 1.396
(2.038) (2.178) (1.293) (1.294)
Constant 19.93***  18.56™** 12.07 10.64 18.36***  21.93*** 12.75 15.49
(2.381) (3.248) (15.50) (15.93) (1.901) (2.795) (12.58) (12.75)
Observations 62 62 62 62 59 59 59 59
Adjusted R? 0.162 0.140 0.123 0.100 0.143 0.158 0.229 0.230
Log. Likelihood -245.1 -244.9 -243.3 -242.9 -223.7 -222.2 -217.3 -216.1

Notes: This Table contains coefficients from linear regressions. Standard errors in parentheses; levels of significance: * p < 0.10, ** p < 0.05, *** p < 0.01



A.2.3 Expected Coordination Rates

Figure A.2 shows that in asymmetric games, the expected coordination rates on
the focal (A,A) equilibrium were statistically significantly higher under high
than under low time pressure. To arrive at this conclusion we apply an ap-
proach recently developed by Dijkstra et al. (2019). The general procedure is
as follows: Since expected coordination rates are macro level outcomes in the
sense that there is only one ECR-A and one ECR-B for each treatment, one
cannot apply standard statistical tests to compare the numbers for inferring
statistical differences. Instead, ECRs are modeled as a result of the underly-
ing individual behavior at the micro level, i.e., we computed the ECR-As and
ECR-Bs based on the actually observed A or B choices per treatment.

In order to analyse whether the treatment (low vs. high time pressure) has
an effect on the overall ECR-As and ECR-Bs, we repeatedly (1 = 10000) draw
sample distributions of A and B choices under the null hypothesis that time
pressure has no effect on the likelihood of choosing A or B. That is, for each
of the games (Experiment 1 - symmetric, Experiment 1 - asymmetric and Ex-
periment 2 - asymmetric) we disregarded the actual treatment allocation with
respect to time-pressure and randomly re-matched all experimental subjects
(and their role-specific actions) across time-pressure conditions. Using these
random pairs, we compute ECR-As and ECR-Bs and compute an even higher
level test statistic from which we can directly infer any influence time pressure
might have on ECR-As and ECR-Bs.

The test statistic we use is S = (ECR4 — ECRp)pigh — (ECR4 — ECRE)jq-
S denotes the test statistic computed with the actual behavior observed in the
experiment. For each random re-matching (n = 10000) of two players (disre-
garding their original treatment allocation), we compute a new test statistic,
resulting in a vector of test statistics S*. In a next step, we compare the original
statistic S with the obtained distribution of all $* and infer how frequently the
original S is greater than or equal to any element any element of 5*.

The density plots in Figure A.2 show the distributions of S* and the ver-
tical lines indicate the value of the test statistic S we actually observed in our
experimental data. If time pressure had no effect on the test statistic, the den-
sity plots would be centered around the actual value of S. In fact, we find in
the symmetric game that 32.4% of the test statistics S:xpl_ sym are greater than or
equal to (i.e., lie to the right of) the original test statistic of Sexp1.sym = 0.043. In
other words, when rejecting the null hypothesis that high time pressure does
not increase ECR-As over ECR-Bs, we would be wrong 32.4% of the times. That
is, for symmetric games, we cannot reject the null of no difference across time
pressure conditions.

In contrast, for the asymmetric games we can reject the the null hypothesis
of no effect of time pressure at p = 0.012 and p = 0.093 in experiments 1 and
2, respectively.!” Consequently, we find (mild) evidence for high time pressure
causing a shift towards more coordination on A rather than B. For details on
the micro-macro link procedure used see Dijkstra et al. (2019).

19Note that the results of the procedure applied are not susceptible to variations in the number
of random samples n. That is, in contrast to other statistical procedures, increasing n does not
‘mechanically’ reduce the observed p-values.
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Figure A.2: Testing for significantly different ECRs

(a) Experiment 1 - symmetric
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Notes: S denotes the test statistic computed with behavior observed in the experiment. The density

plots show the distributions of S*, resulting from randomization tests (n = 10000).
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