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Abstract
We present a coordination game experiment testing the robustness of the predictive power of level-k
reasoning and team reasoning in a sample of Chinese tax administrators that is matched for likely socio-
economic characteristics with our student sample. We show how the incidence of coordination game
play is virtually identical between Chinese tax administrators and university students. However,
compared to non-students, students are more attracted by the focal point when this offers equal payoffs
while the other equilibria do not. Evidence from an additional experiment suggests that this could be

because payoff equality promotes team reasoning more effectively among students.
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1. Introduction

There has been no research so far demonstrating whether the comparative predictive power of different
theories of coordination games, supported by experiments with student samples, generalizes to a non-
student sample. This paper presents the first experiment attempting to test this using a Chinese
experimental dataset. Specifically, we test the robustness of the predictive power of the two most
established theories of coordination games with focal points, namely level-k reasoning (Stahl and
Wilson, 1994; Nagel, 1995; Costa-Gomes et al., 2001) and team reasoning (Sugden, 1993; Bacharach,
1999, 2006), in a sample of tax administrators that is likely to be matched in socio-economic

characteristics with our university student sample.?

Our experiment featured four tacit coordination games, using both student and non-student subjects.
The student subjects were from Renmin University of China, while the non-student subjects were
Chinese tax administrators. As highly educated professionals, tax administrators closely match the
socio-economic characteristics of students from good universities who typically comprise the subject
pool for coordination games experiments. Renmin University students are an especially good match for
tax administrators as the university has a long-standing tradition of producing graduates who end up in
highly qualified public sector positions such as tax administration. Consequently, the use of tax
administrators as subjects enables us to test the robustness of the predictive power of level-k and team
reasoning using a ‘lower bound’ approach. By a ‘lower bound’ approach we mean that, if a systematic
behavioral change is observed in non-student subjects who broadly have similar socio-economic
characteristics as student ones, then it is reasonable to infer that the non-robustness conclusion will
persist in experiments using ‘more different’ non-student samples. However, if systematic behavioral
change is not observed, this would be reassuring for the value of laboratory experiments but also opens
up the way for further non-student sample experiments identifying to what extent inferences from

laboratory experiment apply to them, and what further factors may lead to its failure. Our study provides

2 There is a small number of experiments that have looked at coordination games in China (e.g., Stoddard and
Leibbrandt, 2014; Mizrahi et al., 2018; Li, 2007; Hu et al., 2020; Peyman and Kelsey, 2021). They are not directly
comparable to this paper due to differences in experimental games and objectives.
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a crucial initial step in exploring the applicability of the findings regarding team reasoning and level-k

in coordination games beyond student populations.

There is a debate about the generalizability of findings with student populations to non-student
populations. While Cooper and Kagel’s (2016) believe, based on experiments with Western samples,
that social preferences are similar among students and non-students, Belot et al. (2015) note that in trust
games, dictator games and public good games students tend to be more selfish than their convenience
non-student sample. They also find that, in beauty-contest and second price auctions, students tend to
exhibit higher levels of reasoning, with a roughly 2 to 1 ratio of equilibrium choices between students
and non-students. Snowberg and Yariv (2021) argue that, while there are behavioral differences
consistent with Belot et al. (2015), the correlations are similar between MTurk samples and a
representative sample of the US population, with some more differences with a student sample.
Exadaktylos et al. (2013) emphasize similarities between the two types of samples in relation to dictator,
ultimatum, and trust games (see also Falk and Zehnder., 2013 for trust games). The debate about the
use of student subjects has begun to influence subject recruitment in focal point studies. Jackson and
Xing (2014) have explained their choice to recruit subjects via MTurk, stating that university students
may not represent a suitable subject pool for their research, which involves coordination and bargaining

games with focal points.

Despite these concerns, our study is the first to investigate the comparative predictive power of different
theories of behavior in coordination games with both student and non-student samples. This
investigation is particularly valuable for three reasons. First, the mixed nature of the evidence suggests
that it may depend on the psychological mechanism involved. Second, while doing tests with
representative samples of a country’s population is ideal, this is not always possible. This makes a
‘lower bound’” methodology of the kind proposed here a useful alternative. Third, many economic or
managerial decisions are based on specific population samples. These samples may behave differently
from a representative sample of the population as a whole, whether because of sample selection or of

the effect of experience on particular cohorts.



Ample experimental evidence has shown that players often manage to use some salient properties, or
cues, in a coordination game to converge their expectations on a unique equilibrium, often referred to
as the focal point. Consequently, they achieve a level of coordination success that exceeds the
predictions of traditional game theory based on the best response analysis (Schelling, 1960; Mehta et
al., 1994; Bacharach and Bernasconi, 1997; Crawford et al., 2008; Bardsley et al., 2010). In recent years,
there has been an increasing interest in theories that can explain behavior in coordination games with
focal points. The most relevant theories in this field are team reasoning and level-k®. Team reasoning
theory postulates that individuals view themselves and their partners as a team. When confronted with
coordination problems, these team reasoners strive to identify the best solution (or rule) from the team’s
perspective, aiming to either maximize team utility or attain mutually beneficial outcomes. In contrast,
level-k theory categorizes players into different thinking levels. Players at the lowest level — level-0 —
are assumed to make non-strategic decisions, while higher level players best respond to their beliefs

about the behaviors of the players one level below them®.

Experimental evidence with student samples suggests that the predictive power of team reasoning and
level-k is context-dependent (Bardsley et al., 2010; Faillo et al., 2017). Individuals’ behavior is better
explained by team reasoning in coordination games in which players’ interests are perfectly aligned, or
when the equilibrium suggested by team reasoning has more equal payoffs. Conversely, their behavior
is better explained by level-k in coordination games involving conflicts of interest, such as the Battle
of the Sexes (van Elten and Penczynski, 2020; Crawford et al., 2008; Faillo et al., 2017; Isoni et al.,

2013, 2020).

All the experimental findings concerning the predictive power of level-k and team reasoning are from

experiments using student subjects, predominantly from Western countries. Some economists have

3In the focal point literature, coordination games employed in experiments are structured in a way that certain
refinements of the Nash equilibrium solution concept, such as risk dominance, are incapable of providing valuable
predictions.

4 In different level-k models, the assumptions regarding the non-strategic behavior of level-0 players can be
different. In some models, it is assumed to be random choice (Stahl and Wilson, 1994). In others, it is suggested
that these players choose the strategy favoring themselves with a probability greater than 0.5. In case where more
than one such strategy exists, level-0 players will bias towards the strategy (if there is any) that has a salient, albeit
payoff-irrelevant label attached to it (Crawford et al., 2008).
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raised concerns about whether the use of student subjects can lead academic experiments to generate
systematically biased results. For example, Henrich et al. (2010) perceive student subjects as a major
hindrance to generalizing results from experimental studies, considering them to be psychologically
atypical and not representative of the general population. Conversely, Gachter (2010) suggests that the
choice of a suitable subject pool depends on the research questions researchers aim to investigate. He
believes that within the field of experimental economics, students are often the best subjects, especially
for experiments designed to test theories that assume cognitive sophistication. Belot et al. (2015)
contains a review of experimental evidence on student vs. non-student samples in a range of games,
though not coordination games; they present the results of an experiment showing that non-students are
more selfish and less rational than students from the two universities based in Oxford. They have a
beauty contest game where they test level-k and find that students tend to have higher levels of reasoning,
an effect that disappears once one controls for age. Bosch-Domenech et al. (2002) instead found

comparable level-k results with student and non-sample samples in beauty contest games.

Our main finding reveals a consistency in the coordination rates and the robustness of the predictive
power of the two theories between students and non-students, with one exception that we will discuss
later. We have successfully replicated findings from previous literature using a Chinese sample.
Sections 2 and 3 describe the main experiment’s (Experiment 1) design and results, respectively.
Section 4 presents the design and results of an additional experiment (Experiment 2) aimed at further
elucidating the findings from the original experiment. A brief discussion and conclusions can be found

n section 5.

2. Experiment 1: Experimental Design

We employ four two-player coordination games in our experiment. In each game, subjects see a pie
(see Figure 1) with three slices of equal size. We denote the three slices as S1, S2, and S3. Each slice
contains two numbers separated by a comma. Each subject needs to choose a pie slice without having
any communication with her partner. If she and her partner choose the same slice, they will earn a

positive amount shown on that slice. From each subject’s perspective, the amount she could earn is
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always the number shown on the left side of the comma, and the amount her partner could earn is the
number shown on the right. If the two subjects choose different slices, they earn nothing. The pie is
randomly rotated across subjects, so the position of the slices could be different between a pair of
subjects. This setting allows us to minimize the possibility of bringing payoff-irrelevant cues (e.g., the

position of the slice) into the games.

Figure 1: An example of a coordination game

S3:(C, D)

Notes: 2 A, % B <C, D <A, B.

The payoffs shown on each slice in the four games are reported in Table 1. They are variations of payoff
pairs used in Faillo et al. (2017). In each game, the payoffs on S3 are always lower but more than half
than those on the other two slices. Under alternative interpretations of level-k theory, this feature allows
us to distinguish level-k reasoners and team reasoners. Level-k theory commonly assumes that level-0
players think non-strategically. Specifically, level-0 players are biased towards choosing whichever
strategy gives them the highest material payoff without considering their partners’ behavior. In our
experiment, going for the highest material payoff leads to a prediction that level-0 players will not

choose S3, since it is strongly Pareto dominated by S1 and S2 (i.e., C, D < A, B). Consequently, higher-



level players who anchor their beliefs on the behavior of lower-level players will not choose S3, either.
Alternatively, we can reach the same conclusion if we follow Crawford et al.’s (2008) assumption that
level-0 players only exist in players’ minds, in which case, even if level-0 players are assumed to bias
towards the higher payoff (i.e., choose the higher-payoff options with a probability greater than 0.5) or
play randomly, higher-level players will choose S1 or S2 rather than S3 to maximize their payoffs, and
S3 is never played. However, team reasoning predicts exactly the opposite. This is because, from the
team’s perspective, S1 and S2 are isomorphic. In different games, the payoff pairs on these two slices
are either the same or symmetric between players. Since team reasoners see these outcomes from their
teams’ perspective, they are unable to distinguish S1 and S2, the ex-ante expected payoffs for these two
slices equal half of the payoffs shown on them. Consequently, the best rule to follow, from a team
reasoner’s perspective, is to coordinate on S3 since, ex-ante, its expected payoffs for the team dominate
the payoffs on the other two slices (i.e., 2 A, Y2 B <C, D). Accordingly, S3 is the team-optimal slice,

and (S3, S3) is the focal point.

The main difference across the four games is whether or not the payoffs are equal between players. In
Game 1, payoffs between players are equal in S1 and S2, but unequal in S3. In Games 2 and 3, payoffs

are unequal and equal in all slices, respectively. In Game 4, payoffs are unequal in S1 and S2, but equal

in S3.
Table 1: Payoffs on each pie slice
S1 (A, B) S2 (B, A) S3(C, D)
Game 1 100, 100 100, 100 90, 80
Game 2 100, 90 90, 100 80, 70
Game 3 100, 100 100, 100 90, 90
Game 4 100, 90 90, 100 80, 80

Notes: 2 A, 2 B < C, D <A, B. Payoffs were in Chinese Yuan (RMB; 1 RMB = (.15 USD at the time

of the experiment).



Experimental instructions can be found in Appendix A. The experiment consisted of two treatments. In
the Tax-admin treatment, conducted in April 2019, subjects were tax administrators who volunteered
to take part while attending a 7-day training school in Renmin university of China (n = 62). In the
Student treatment, conducted in May 2019, subjects were university students at the Renmin University
of China, Beijing (n =42). The experiment was computerized by using zTree (Fischbacher, 2007). Upon
arrival, subjects were randomly assigned to a terminal by drawing a tag from a bag. The experimenter
read the instructions aloud. Subjects were asked to go through the instructions with the experimenter
and answer a brief questionnaire to make sure that instructions were correctly understood. Subjects were
not given feedback until the end of the experiment. At the end of the experiment, one game was
randomly picked for each subject. Subjects’ final payments equaled their earnings of that picked game
plus a 50 RMB participation fee. They had to complete a demographic questionnaire before getting paid.
Sessions lasted approximately 60 minutes. The average payment was 94.33 RMB (S.D. 7.54),

equivalent to approximately 14 USD at the time of the experiment.

Both level-k and team reasoning are silent on how their predictive power will comparatively change in
predicting students’ and non-students’ behavior in tacit coordination games, and, as noted, experimental
evidence on this has been non-existent so far. We make a general prediction of external validity of
laboratory experiments, which leads us to predict that the comparative explanatory power of level-k
and team reasoning will not change between our student and non-student samples, particularly in the

presence of samples with comparable socio-economic characteristics.

3. Experiment 1: Results
Figure 1 reports the proportion of times the team-optimal slice, S3, is chosen, and Table 2 shows the
same data as Figure 1, along with the proportions of S1 and S2 choices. Results in both Figure 1 and
Table 2 are broken down by game and treatment. In all games, except Game 4 in the Student treatment,
only a small proportion of subjects chose S3. This finding is consistent with the results of the

corresponding games in Faillo et al. (2017), who used Italian university students as subjects and find



that team reasoning is inhibited in games in which the team-optimal equilibrium is dominated by the

other two equilibria’.

Result 1: Only a small proportion of subjects chose S3. Subjects’ behavior is more in line with level-k
rather than team reasoning. This result is consistent with the result of a similar experiment using Italian

university students as subjects.

In Game 1, payoffs are equal in S1 and S2, but not in S3. Only 18% of students and 19% of tax
administrators chose S3. In Game 3, in which the payoffs in S3 also become equal, these proportions
increase to 21% and 26% for students and tax administrators, respectively. However, these increases
are not statistically significant (McNemar test p = 0.317, and p = 0.180, respectively). In Game 2, in
which payoffs in all three slices are unequal, only 10% and 7% of the tax administrators and students,
respectively, chose S3. These proportions increase to 24% in the Tax-admin treatment and 48% in the
Student treatment when the payoffs in S3 become equal (Game 4). The differences in S3 choices
between Game 2 and Game 4 are statistically significant (McNemar test, p = 0.003, and p<0.001,
respectively). The equal payoffs in the team-optimal slice can increase the choice of S3 only when the

payoffs in the other two slices are unequal.

Result 2: The predictive power of team reasoning is facilitated if the team-optimal equilibrium gives

more equal payoffs than the others.

5 Games 1-4 in Faillo et al. (2017) correspond to Games 1-4 in our study. The proportions of S3 choices in the
four games in their study are 11.9% in Game 1, 1.6% in Game 2, 13.5% in Game 3 and 43.7% in Game 4,
respectively.



Figure 1: Proportion of the team-optimal slice (S3) choices by game and treatment
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Table 2: Proportion of each slice’s choices by game and treatment

Tax admin (62 obs.) Student (42 obs.)

S1 (LK) S2 (LK) S3 (TR) S1 (LK) S2 (LK) S3 (TR)
Game 1 0.48 0.34 0.18 0.43 0.38 0.19
Game 2 0.39 0.52 0.10 0.43 0.50 0.07
Game 3 0.37 0.42 0.21 0.33 0.40 0.26
Game 4 0.37 0.39 0.24 0.29 0.24 0.48
Average 0.40 0.42 0.18 0.37 0.38 0.25

*LR and TR represent the choice(s) predicted by level-k and team reasoning, respectively.

In Games 1-3, tax administrators and students do not behave differently in the respect of choosing the
team-optimal slice. (y*test, p = 0.866, p = 0.652, p = 0.535, in Games 1-3, respectively). But in Game
4, in which the team-optimal slice has equal payoffs whereas the other two slices do not, nearly half
(48%) of the students chose S3, and this proportion is twice as many as the proportion of tax
administrators choosing the same slice (24%) (y* test, p=0.013). Students’ behavior is more consistent
with team reasoning than tax administrators’ in a game in which only the payoffs in the team-optimal
slice are equal. These results are replicated in regression analysis controlling for period and gender (see

Appendix B for more details). Since most tax administrators are older than students, to avoid
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multicollinearity caused by treatment and age, the latter was excluded from the regressions (the
correlation between treatment and age is 0.9). To test how age affects coordination behavior, we added
age to the regression using Tax-admin data only®. We do not find any evidence showing that age has

an effect on choosing the team-optimal slice.

Result 3: Students and tax administrators do not behave differently in three out of four games. Students’
behavior can be better explained by team reasoning than tax administrators in a game in which the

team-optimal equilibrium gives more equal payoffs than the others.
Table 3 reports the expected coordination rate (ECR) in each game. ECR is calculated as follows.

In Game 1 and Game 2, if a subject’s payoff on S3 is higher than her partner’s payoff, then we call this
subject Player 1 and her partner Player 2. In Game 4, since the payoffs in S3 are the same, we define
the player whose payoff is higher in S1 as Player 1, and the other Player 2. In each of these games, the
ECR for each slice is calculated by multiplying the proportion of Player 1s who chose that slice by the
proportion of Player 2s who chose that slice in that game. The total ECR is the sum of the ECR for each
slice. We do not define Player 1 and Player 2 in Game 3, since payoffs in Game 3 are equal in all slices.
In Game 3, we calculate ECR using the same approach as Mehta et al. (1994) and Sitzia and Zheng
(2019), as shown below:

_ nl(nl — 1)
ECR = ZECR N(N—l)

where N represents the total number of subjects, n; represents the number of subjects who chose that

slice, and ECR; represents the expected coordination rate for slice i.”

¢ The variable age records subjects’ choices among six options. 1="18-24"; 2="25-34"; 3="35-49"; 4="50-64";
5="65+"; 6="Prefer not to say". In Student treatment, 97.62% subjects chose option 1, so we do not have enough
variability to run the same regression using Student data.

7 In our experiment, subjects were randomly paired with one another, and no feedback was given until the end of
the experiment. The coordination success/failure in an ‘actual’ pair is only used as a tool to calculate subjects’
earnings in a specific game. In this paper, following Mehta et al. (1994) and Sitzia and Zheng (2019), we compare
ECR instead of the ‘actual’ coordination rates, since the former contains more information than the latter.
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Table 3: Expected coordination rate by game and treatment

Tax-admin Student
Game 1 0.37 0.35
Game 2 0.42 0.41
Game 3 0.35 0.33
Game 4 0.34 0.36

The values of ECR in Tax-admin and Student treatments are nearly the same. In all games, the ECR
differences across treatments are negligible (0.01-0.02). Although students chose S3 more frequently

than tax administrators in Game 4, this difference does not translate into higher coordination success.

Result 4: In all games, including Game 4, the expected coordination rate in Tax-admin and Student

treatments do not differ.

4. Experiment 2: Why did students choose the team-optimal slice more than tax administrators

in Game 4?

Even though the behavior difference between students and tax administrators in Game 4 does not result
in a big change in ECR, it remains important to understand the potential reasons behind such a
difference. Given that the team-optimal equilibrium in Game 4 is also the only equilibrium that provides
equal payoffs between players, there could be two possible reasons for the behavior difference. Firstly,
it might be that payoff equality promotes team reasoning more effectively among students than tax
administrators. Secondly, students could exhibit a much stronger degree of inequality aversion than tax
administrators. They might prefer coordinating on the only equal outcome, albeit Pareto dominated, or

choose not to coordinate at all.?

8 A third explanation of the difference could be age related, but this does not appear to be an explanatory factor
of the difference, since, within the sample of tax administrators (where there is age variability), it has no predictive
power.
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To distinguish between these two possible reasons, we conducted Experiment 2, recruiting 36 student
subjects from Renmin University of China’. The logistics of this experiment were the same as the first

one, with the exception that some additional tasks were added before the coordination games.!°

At the beginning of the experiment, subjects were paired, and one member of each pair was randomly
selected as an allocator to complete four allocation tasks. In each allocation task, the allocator was
required to choose between two payoff distributions for themselves and the other subject (i.e., receiver),
with one distribution more equal but less efficient than the other. The payoff distributions in each
allocation task are shown in Table 4. The first number in each distribution indicates the amount of

Chinese RMB the allocator could earn, while the second number indicates the amount that the receiver

could earn.
Table 4: Payoff distributions in allocation tasks
Allocation task Payoff distribution 1 Payofft distribution 2
Task 1 (115, 105) (95, 95)
Task 2 (85, 75) (65, 65)
Task 3 (105, 115) (95, 95)
Task 4 (75, 85) (65, 65)

The payoff distributions used in allocation tasks were selected to correspond to the payoffs in Game 4.
Specifically, the first payoff distributions in allocation tasks 1 and 3 were generated by adding 15 RMB
to the payoffs in S1 and S2 of Game 4 (viewed from Player 1’s perspective, or S2 and S1 from Player
2’s perspective), and in allocation tasks 2 and 4 were generated by subtracting 15 RMB from the payoffs

in S1 and S2 of Game 4 (viewed from Player 1°s perspective, or S2 and S1 from Player 2’s perspective).

9Due to COVID-19 policy in China, the additional experiment was conducted in 2023, a time when Renmin
University of China had stopped organizing training classes for tax administrators. Consequently, we were unable
to recruit tax administrators as our subjects. However, as will be shown later, student subjects in the additional
experiment exhibited a very minimal degree of inequality aversion. This allows us to reject the inequality aversion
explanation for the behaviour differences we observed between students and tax administrators in Game 4.

10 A reviewer noted a potential source of confusion in Experiment 1 related to a comprehension question where
we did not display the game pie from the other player’s perspective, unlike what we did in the main instructions;
we fixed this potential source of confusion in Experiment 2 and found it did not seem to matter, as results are
similar between the two experiments (see footnote 10).
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The same approach was applied to S3 to generate the second payoff distribution in each allocation task.
In tasks 1 and 3, the second payoff distribution corresponds to the payoffs in S3 of Game 4 increased

by 15 RMB. In tasks 2 and 4, it corresponds to the payoffs in S3 of Game 4 decreased by 15 RMB.

The order of the four allocation tasks was randomized. To minimize the potential spillover effect from
the allocation tasks to the coordination games, a Cognitive Reflection Test (CRT) and two risk
elicitation tasks were added between them. Further details regarding the test and the tasks can be found
in the instructions in Appendix C. Moreover, receivers were not informed the payoff distributions
selected by their corresponding allocators before the end of the experiment. All subjects were informed
that their co-players in the coordination game were different from the subject with whom they were
paired in the allocation tasks. The allocation tasks, CRT test, risk elicitation tasks, and corresponding

games were all incentivized!!. The average payment per subject was around 129 RMB.

Table 5 reports the proportion of each payoff distribution chosen by the allocators, broken down by
allocation task. In each task, only a small proportion of allocators (averaging around 11%) chose the
payoff distribution that was equal but less efficient. Overall, 72.2% of allocators never chose the equal
payoff distribution across the four allocation tasks, 16.7% of allocators chose the equal distribution
once, 5.6% chose it twice, another 5.6% chose it three times, and no allocator chose it in all four tasks.
Student subjects did not exhibit a high degree of inequality aversion that outweighs efficiency. This
result does not support the explanation suggesting that students could have a much stronger degree of

inequality aversion than tax administrators.

In contrast, in coordination Game 4, over one-third (38.9%) of these allocators chose the corresponding
slice, S3. The frequency with which allocators chose the equal payoff distribution in the allocation tasks
does not show a positive correlation with their S3 choices in Game 4 (correlation coefficient -0.17).
The presence of payoff equality in Game 4 appears to foster the use of team reasoning among students,

resulting in a larger proportion of S3 choices. The observed behavior difference, coupled with the

11 At the end of the experiment, one task/game each from the four allocation tasks, two risk elicitation tasks, and
four coordination games was randomly selected. A subject’s final payment equals the sum their earnings from
these randomly picked tasks in addition to their earnings from the CRT test, where each correct answer was valued
at 1 RMB. There was no participation fee, as the allocation task guaranteed a positive payoff greater than 65SRMB.
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absence of correlation between allocation tasks and Game 4 offers support to the explanation that payoff
equality facilitates team reasoning more effectively among students than tax administrators. More
details regarding the proportion of choices for each slice in the coordination games can be found in

Appendix D'2.

Table 5: Proportion of each payoff distribution’s choices by allocation tasks (allocators only)

Allocation task Payoff distribution 1 Payoff distribution 2
Task 1 0.94 0.06
Task 2 0.83 0.17
Task 3 0.89 0.11
Task 4 0.89 0.11

Result 6: Inequality aversion cannot explain why a greater proportion of student went for the payoff

equal outcome in Game 4 than tax administrators.

5. Discussion and Conclusion

In Experiment 1, in three coordination games out of four, we find the same predictive power of different
models of play in coordination games with students and tax administrators in China. The exception is
Game 4, where the team-optimal equilibrium gives more equal payoffs than the others. In this game, a
significantly higher proportion of students chose the team-optimal slice compared to tax administrators.
Our results from Experiment 2 rule out inequality aversion as an explanation of the Game 4 behavioral
difference. They suggest that payoff equality facilitates team reasoning more effectively among students

than tax administrators.

With this qualification, our ‘lower bound’ approach generally implies that, for given socio-economic
characteristics, we do not observe differences in predictive power of team reasoning relative to level-k

when moving from a student to a non-student sample. Future research can extend this testing process

2 There is no statistically significant difference in student subjects’ behavior in coordination games across the
two experiments. Our findings from the first experiment remain consistent when pooling together students’
choices from both experiments.
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to other samples to identify the limits to the external validity of inferences from laboratory experiments,
and, specifically, what factors affect this limit. We believe that this is a good methodology to go beyond
traditional dichotomies between student and non-student samples, as non-student samples can
themselves be very different and generalizations (from laboratory as well as from non-laboratory

experiments) need to be done cautiously.

While our results are with Chinese samples, our coordination rates and comparative predictive power
of level-k and team reasoning are comparable to those found in the corresponding games of Faillo et al.
(2017) with a Western (specifically, Italian) sample. Obviously, future research may wish to look more
explicitly and systematically at cross-cultural comparisons. Another interesting direction for future
research would be to use a game frame that reflected the tax administrators’ work environment, rather
than an abstract frame. A further direction of future research could be to verify how the degree that each

player benefits from a change in reference point impacts on team reasoning.

Taken at its face value, our key finding of mostly robustness of the respective predictive power of team

reasoning and level-k theories with a non-student sample, speaks to the potential generality of these
theories and their underpinning cognitive mechanisms. However, as noted, our tax administrators are
comparatively less attracted than students by the focal point under team reasoning when this has equal
payoffs and the other outcomes do not, and this cannot be ascribed to a differential level of inequality

aversion between our two samples.
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Appendix A: Experimental instructions (translated from Chinese)

Introduction
[oral: I will now take you through the instructions, and I will read them out.]

Welcome and thank you for taking part in this experiment. Everyone in the room has exactly the same
instructions.
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It is important that you remain silent and do not look at what other participants are doing. If you have
any questions, or need assistance of any kind, please raise your hand and an experimenter will come
to you. We expect and appreciate your cooperation.

The Pie task

At the beginning of the experiment, you will be matched with another person in the room. You and
the other person will not be told each other’s identity. Your earnings will depend both on your
decision and the decision of the other person.

You and the other person will need to play four Pie tasks in this experiment. An example of a Pie task
is shown below.

In the pie task, you and the other person will be presented with a three-slice pie, and asked to choose
one slice.

There are two amounts shown on each slice, represented by two letters. For simplicity reasons, we use
the letters written on each slice to name those slices. We call the slice on the top left slice AB, on the
top right slice CD, and at the bottom slice EF. If you and the other person choose the same slice,
you will earn the amount on the left of the comma of the chosen slice, and the other person will
earn the amount on the right. But if you and the other person choose difference slices, neither of
you will earn anything in that task.

For example, if you and the other person both choose the slice AB, you will earn amount ‘a’, and the
other person will earn amount ‘b’. But if you choose the slice AB and the other person chooses slice
EF, then you and the other person will earn nothing.

The orientation of the pie is randomly decided. This means that, although you and the other person
will see the same pie, its orientation will vary. For example, you may see the pie shown above, while
the other person may see the pie shown below.
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There is no way for you to know what orientation the pie of the other person sees.

Your earnings

At the end of the experiment, the computer will randomly choose one of the four tasks, and your
earnings in that randomly chosen task will be realised. In addition to whatever you have earned in that
task, you will be given a participation fee of ¥50.

Comprehension questionnaire

The following questions are meant to check your understanding of the basic rules of the
experiment. If anything is unclear, please raise your hand and an experimenter will come to assist
you.

Questions 1 of 4

In the Pie task shown above, if you and the other person both chose slice CD, how much you and the
other person earn in that task?

A: You earn ¢ and the other person earns d.
B: You earn d and the other person earns c.
C: You earn a and the other person earns b.

D: You and the other person both earn nothing.

Questions 2 of 4

In the Pie task shown above, if you chose slice CD, and the other person chose slice AB, how much
will you and the other person earn in that task?

A: You earn ¢ and the other person earns d.
B: You earn d and the other person earns c.
C: You earn a and the other person earns b.

D: You and the other person both earn nothing.
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Questions 3 of 4

You see a pie task shown below in a pie task. What will the other person’s pie task look like? '*

A:
// \\
/// \\
/ \
\
a,b c,d
\\ f Y
; e v
N Fd
B: Ba
C:

13 'We do not display the pie from the other player's perspective because this question is focused solely on checking
the understanding of random rotation. Adding another layer of complexity such the mirrored payoffs in this
question might overload our subjects. However, we recognize that this way of presentation may potentially
confuse subjects. To find out if this is the case, in Experiment 2, we display the pie from the other player's
perspective in this question. This modification, however, does not influence our findings.
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D: All three above are possible.

Questions 4 of 4

If you are a chosen subject, your earnings of the experiment will be:

A: The sum of the earnings from all the tasks.

B: The sum of the earnings from all the tasks, plus the participation fee of ¥50.

C: The amount you earn in the randomly selected task, plus the participation fee of ¥50.

D: The amount you earn in the randomly selected task.

Correct answers:

A DDC

Appendix B: Regression results (Marginal effects)

Model: logit model clustering subjects (One regression for each game)

Game Period Treatment Gender
(Standard error) (Standard error) (Standard error)

Game 1 -0.102%** 0.022 0.051
(0.04) (0.81) (0.08)

Game 2 0.028 -0.041 0.038
(0.03) (0.05) (0.06)

Game 3 0.052 0.023 0.082
(0.04) (0.09) (0.09)

Game 4 -0.031 0.208** 0.042
(0.04) (0.10) (0.10)

n = 104 for each regression.
The dependent variable takes value 1 if the choice is S3 and 0 otherwise.
Period. Variable taking value from 1 to 4.
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Treatment: dummy variable taking value 1 for Student treatment and 0 for Tax-admin treatment.
Gender: dummy variable taking value 0 if male and 1 if female.
**%* significant at 1%; ** significant at 5%; * significant at 10%

Model: logit model clustering subjects (One regression for each game, using only Tax-admin
treatment data)

Game Period Age Gender
(Standard error) (Standard error) (Standard error)
Game 1 -0.053 -0.056 0.010
(0.04) (0.08) (0.10)
Game 2 0.022 0.003 0.004
(0.05) (0.08) (0.08)
Game 3 0.084 0.003 0.037
(0.05) (0.08) (0.11)
Game 4 -0.042 -0.013 0.010
(0.05) (0.09) (0.12)

n = 62 for each regression.

The dependent variable takes value 1 if the choice is S3 and 0 otherwise.

Period. Variable taking values from 1 to 4.

Age: 1="18-24"; 2="25-34"; 3="35-49"; 4="50-64"; 5="65+"; 6= "Prefer not to say". No subject chose option 6, and so age was used as a
variable between 1 and 5 in each regression, with higher values implying higher age.

Gender: dummy variable taking value 0 if male and 1 if female.

*** significant at 1%; ** significant at 5%; * significant at 10%

Appendix C: Experimental instructions for the additional experiment (translated from Chinese)
Experimental instructions

Introduction

[oral: I will now take you through the instructions, and I will read them out.]

Welcome and thank you for taking part in this experiment. Everyone in the room has exactly the same
instructions.

It is important that you remain silent and do not look at what other participants are doing. If you have
any questions, or need assistance of any kind, please raise your hand and an experimenter will come
to you. We expect and appreciate your cooperation.

The experiment is divided in four parts. Your earnings of the experiment will be the sum of the
earnings from all the four parts.

24



Part 1

At the beginning of this part, you will be matched with another person in the room. You and the other
person will not be told each other’s identity. Each pair of participants is made up of a Participant 1
and a Participant 2. In a corner of the computer screen, you can see whether you have been randomly
selected by the computer to be a Participant 1 or a Participant 2.

The Allocation task

The task of Participant 1 is to make decisions in four allocation tasks. In each allocation task, each
Participant 1 chooses between two allocations of earnings between himself or herself and the
Participant 2 he or she is paired with. Participant 2 waits for the decisions made by the Participants 1
he or she is paired with.

Note that in the rest of the experiment, each Participant 1 will never interact again with the Participant
2 he or she is paired with in this part of the experiment. Furthermore, the decisions made in this part
of the experiment will never be communicated to any other participant.

Your earnings

At the end of the experiment, the computer will randomly choose one of the four tasks, and your
earnings in that randomly chosen task will be realised.

Part 2
You will earn 1 extra RMB for each correct answer to the questions below:

1. A bat and a ball cost $1.10 in total. The bat costs $1.00 more than the ball. How much does
the ball cost?

2. [Ifit takes 5 machines 5 minutes to make 5 widgets, how long would it take 100 machines to
make 100 widgets?

3. Inalake, there is a patch of lily pads. Every day, the patch doubles in size. If it takes 48 days
for the patch to cover the entire lake, how long would it take for the patch to cover half of the
lake?

4. If three elves can wrap three toys in an hour, how many elves are needed to wrap six toys in 2
hours?

5. Jerry received both the 15th highest and the 15th lowest mark in the class. How many
students are there in the class?

6. In an athletics team, tall members are three times more likely to win a medal than short
members. This year the team has won 60 medals so far. How many of these have been won
by short athletes?

Part 3

This part of the experiment has two tasks. At the end of the experiment, the computer will randomly
choose one of the two tasks, and your earnings in that randomly chosen task will be realised.
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Task 1
In this task, you are given RMB 10.
You are asked to decide how much, between 0 and 10, you wish to invest in a lottery.

For any amount invested in the lottery, there is a 50% chance to lose the amount you invested, and a
50% chance to earn your initial investment plus two times the amount you invested. This will be
determined at random by the computer.

How much would you like to invest in this lottery (if anything)?

Task 2
In this task, you are given RMB 10.
You are asked to decide how much, between 0 and 10, you wish to invest in a lottery (if any).

For any amount invested in the lottery, there is a 50% chance to lose the amount you invested, and a
50% chance to earn your initial investment plus half of the amount you invested. This will be
determined at random by the computer.

How much would you like to invest in this lottery (if anything)?

Part 4
The Pie task

At the beginning of this part, you will be matched with another person in the room. You and the other
person will not be told each other’s identity, but it will be someone different from whoever you have
been matched with in Part 1. Your earnings will depend both on your decision and the decision of the
other person.

You and the other person will need to play four Pie tasks in this experiment. An example of a Pie task
is shown below.

In the pie task, you and the other person will be presented with a three-slice pie, and asked to choose
one slice.

There are two amounts shown on each slice, represented by two letters. For simplicity reasons, we use
the letters written on each slice to name those slices. We call the slice on the top left slice AB, on the
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top right slice CD, and at the bottom slice EF. If you and the other person choose the same slice,
you will earn the amount on the left of the comma of the chosen slice, and the other person will
earn the amount on the right. But if you and the other person choose difference slices, neither of
you will earn anything in that task.

For example, if you and the other person both choose the slice AB, you will earn amount ‘a’, and the
other person will earn amount ‘b’. But if you choose the slice AB and the other person chooses slice
EF, then you and the other person will earn nothing.

The orientation of the pie is randomly decided. This means that, although you and the other person
will see the same pie, its orientation will vary. For example, you may see the pie shown above, while
the other person may see the pie shown below.

There is no way for you to know what orientation the pie of the other person sees.

Your earnings

At the end of the experiment, the computer will randomly choose one of the four tasks, and your
earnings in that randomly chosen task will be realised.

Comprehension questionnaire

The following questions are meant to check your understanding of the basic rules of the
experiment. If anything is unclear, please raise your hand and an experimenter will come to assist
you.

Questions 1 of 4

In the Pie task shown above, if you and the other person both chose slice CD, how much you and the
other person earn in that task?

A: You earn ¢ and the other person earns d.
B: You earn d and the other person earns c.
C: You earn a and the other person earns b.

D: You and the other person both earn nothing.
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Questions 2 of 4

In the Pie task shown above, if you chose slice CD, and the other person chose slice AB, how much
will you and the other person earn in that task?

A: You earn ¢ and the other person earns d.
B: You earn d and the other person earns c.
C: You earn a and the other person earns b.

D: You and the other person both earn nothing.

Questions 3 of 4

You see a pie task shown below in a pie task. What will the other person’s pie task look like?

/
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D: All three above are possible.

Questions 4 of 4

Your earnings of the experiment will be:

A: The sum of the earnings from all the four parts plus 50 RMB participation fee.
B: The earnings from Part 1.

C: The earnings from Part 2.

D: The earnings from Part 3.

E: The earnings from Part 4.

Correct answers:

A DDA

Appendix D:

Table D1: Proportion of each slice’s choices by game in the additional experiment

S1 (LK) S2 (LK) S3 (TR)
Game 1 0.47 0.36 0.17
Game 2 0.53 0.44 0.03
Game 3 0.44 0.39 0.17
Game 4 0.25 0.39 0.36
Average 0.42 0.40 0.18
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