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Abstract
We experimentally test the effect of aggressive audit strategies on tax compliance. 
Taxpayers first go through a phase of audits managed by a human tax agent who 
is requested to follow a rule imposed by a fair random device. However, the tax 
agent can freely decide to break the rule and over-inspect. Afterward, taxpayers 
are exposed to a genuinely random audit process governed by an algorithm, which 
makes compliance a strategically dominated option. We find that taxpayers are gen-
erally over-inspected by the human tax agents and react to this with nearly full com-
pliance. Our main result is that these high levels of compliance also persist when 
controls are implemented by the algorithm. This suggests that tax authorities can 
use aggressive audit strategies to raise and sustain tax compliance.

1 Introduction

Legal and economic considerations usually constrain state measures to fight tax eva-
sion. In some cases, audits are determined based on sophisticated computer algo-
rithms that can detect discrepancies or construct risk profiles based on tax returns. 
In other cases, tax authorities target taxpayers according to observable characteris-
tics, like their profession or domicile.1
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1 As an example, this is routinely done by the Italian tax authority. Some recent cases involve dentists 
(Trentino 2014), Bed & Breakfasts (Studio Legale Leone-Fell 2018), or boutiques in the famous winter 
destination of Cortina D’Ampezzo (Il Fatto Quotidiano 2012). In the US, the IRS has also been targeting 
its audits, e.g., on small businesses (William 2019). Another prominent case in the US saw allegations 
that the Obama administration was targeting certain political groups via the IRS (CNN Library 2018).
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Periods of intensive controls are a widely discussed tool for preventing crime 
(Sherman 1990; Di Tella and Schargrodsky 2003; Kleiman 2009; Eeckhout et  al. 
2010). Auditing specific categories or groups more intensively may help a tax 
authority coordinate its efforts for a given period. Those targeted by these poli-
cies might increase their compliance temporarily to avoid sanctions. However, they 
might also feel unjustly treated, e.g., compared to taxpayers in similar categories or 
other locations who are not inspected with the same intensity. This could lead such 
policies to backfire, as taxpayers could stop complying once the pressure is reduced 
or start misbehaving in other contexts, e.g., by not pay other kinds of taxes.2 What 
are the effects of these policies? Do taxpayers become more compliant both while 
and after they are targeted?

We investigate both the dynamic evolution of tax compliance under aggressive 
audit policies and how these policies affect tax compliance once the pressure on tax-
payers is alleviated. In our experiment, taxpayers are asked to contribute repeatedly 
to a public project that generates indistinct benefits to the group of contributors.3 
Tax agents are instructed to implement inspections only when the roll of a fair die 
delivers a certain outcome. This sets a rule they are supposed to follow, deonto-
logically. However, tax agents are free to misreport the outcome and implement as 
many inspections as they like and force taxpayers to comply. When a tax inspection 
is implemented, taxpayers are sanctioned with a fine proportional to the amount of 
taxes evaded. The reward of tax agents is experimentally manipulated and is either 
fixed (Flat) or proportional to the taxes paid (Contingent). We hypothesize that tax 
agents will break the rule and try to enforce high compliance with frequent inspec-
tions, if their monetary incentives outweigh their lying costs. However, our main 
focus is on how taxpayers respond to these inspections. Our prediction derived from 
a standard model is that they should fully comply if they perceive the probability of 
being inspected to be high enough. Taxpayers, then, go through a phase in which 
they face a fixed probability of being inspected. This recreates a situation in which 
pressure is reduced after a period of intensive audits. Fines are non-deterrent, as we 
want to look at potential spillover effects from the previous phase. More specifically, 
if taxpayers respond only to monetary incentives or feel that the pressure put on 
them was unjust, they could start evading to voice their disapproval. Alternatively, 
taxpayers might internalize the norm of high compliance and continue paying their 
taxes.

We find that, as expected, tax agents tend to violate the rule set by the random 
device and over-inspect their taxpayers. However, they do so irrespectively of their 
incentive scheme. Taxpayers who are more frequently inspected display a higher 
degree of tax compliance. Crucially, compliance stays high also when audits become 
random, and the expected impact of fines is not large enough to deter evasion, 

2 This resentment is exemplified by the many websites and articles dedicated to help the targets to fight 
back (Harrison 2013).
3 As discussed in the description of our experimental design, we focus on income taxes following the 
tradition of most lab experiments (Alm 2012). We thereby leave out cases in which taxpayers are forced 
to report their income, which restricts our analysis to a subset of taxpayers.
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showing a positive spillover effect and no major backfire effect. Interestingly, tax 
agents can be classified into distinct types based on their auditing strategies. Some 
of them implement constant inspections, while others adopt more sophisticated 
strategies that teach taxpayers high compliance. Tax agents following the rule set by 
the random device never manage to discipline their taxpayers.

Our experiment offers a unique test-bed to investigate the effect of aggressive 
auditing policies on compliance. First, it allows us to track compliance levels pre-
cisely. Second, it enables us to get at the causal effects of policies that would be 
very hard to evaluate with real-world data. Our results suggest that aggressive audit 
strategies can be used to increase tax compliance and that, once high compliance is 
reached, tax authorities can release pressure without the fear of a backfire effect. We 
provide a more extensive discussion of the implications and limitations of our find-
ings in the “Conclusion” (see Sect. 6).

2  Related literature

Tax compliance can be tackled from various perspectives, going from its behavioral 
determinants (see Kirchler et  al. 2007, for a review) to its macroeconomic conse-
quences. Similarly multifaceted are the methodological approaches, ranging from 
theoretical studies (see Allingham and Sandmo 1972; Srinivasan 1973; Yitzhaki 
1974 for some of the first theoretical models) to field experiments (see, e.g., Fell-
ner et al. 2013; Hallsworth et al. 2017). Laboratory experiments on tax compliance 
have by now a long-standing tradition (see Friedland et al. 1978; Alm 1991; Web-
ley 1991, for early examples).4 Early laboratory experiments were mainly employed 
to test theoretical models (see, e.g., Alm et al. 1992), but have now gained a more 
prominent role in the discipline (Alm and Jacobson 2007). Their internal validity 
and flexibility can offer broad insights into tax-paying behavior (Slemrod and Weber 
2012). Work by Alm et al. (1999), for example, highlighted the importance of social 
norms in tax compliance, while that of Fortin et al. (2007) stressed the relevance of 
social interactions. Hence, if well designed, an experiment can be a valuable source 
of knowledge to understand tax compliance behavior (Alm 2012).

Our work is closely linked to experiments investigating the effect of different 
auditing schemes on compliance levels (for early work on this topic see, Mittone 
1997). Research in this field has found two major regularities: the echo and the bomb 
crater effect (see Guala 2005; Mittone 2006). The bomb crater effect captures a drop 
in compliance observed after an inspection has taken place.5 The echo effect refers 
to a regularity of behavior leading to higher overall compliance caused by repeated 

4 Muehlbacher and Kirchler (2016) review the methodological debate on the experimental approach to 
tax compliance, focusing on its external validity.
5 This drop might be due to a misconception of probabilities leading experimental taxpayers to evade 
more just after they have been detected, Another explanation is that subjects evade more to recover the 
losses due to fines. Kastlunger et al. (2009) found that a possible way to remove the bomb crater effect is 
to perform two sequential inspections.
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inspections placed in the early part of an individual’s taxpaying life. We provide an 
original contribution to this literature with the introduction of endogenously gener-
ated inspection schemes by a tax agent.6

In a related study, Clark et al. (2004) compares random audits with different con-
ditional audit schemes according to which participants are assigned to a “good” 
and a “bad” pool as a function of their past compliance. Conditional audit schemes 
increase compliance (on this see also, e.g., Cason et al. 2016). We analyze a different 
policy instrument since aggressive audit strategies are a temporary measure, which 
could, in principle, come on top of such conditional audit schemes. Dai et al. (2017) 
look at a similar policy in the context of fare-dodging and find that people tend to 
commit more fraud when crackdowns end. Galbiati et al. (2018), on the other hand, 
find that past fines, even if no longer in force, help sustain cooperation. Our study 
looks at tax compliance in a context in which taxes paid provides a collective ben-
efit. Our work also offers a methodological innovation since these aggressive audit 
strategies are performed by humans.

To create a setup where a preset rule can be overturned by a tax agent, we rely 
on the die-under-the-cup paradigm (Fischbacher and Föllmi-Heusi 2013), which has 
extensively been adopted in the literature about truth-telling. The essential feature 
of this procedure is that the real outcome of the random device is known only to 
the participant rolling the die, leaving her completely free to choose what to report. 
According to the rule in the experiment, an inspection should take place whenever 
tax agents roll the number 3.7 However, they are free to report whichever outcome 
they want. Abeler et al. (2019) review a large number of studies adopting this para-
digm and find that, overall, participants do not lie as much as a purely selfish money 
maximizer would. We exploit these findings and expect to observe some, but not 
too many, departures from the preset audit rule. At the same time, the preset rule 
constitutes a reference point for taxpayers in our experiment, such that deviations 
therefrom naturally mimic a situation in which they are put under pressure.

3  Methodology

3.1  The tax game

Participants in the experiment are randomly assigned to one of two roles, Tax Agents 
(TA) and Tax Payers (TP)8. Each TA is matched with 4 TPs, and together they con-
stitute an independent group of 5 throughout the experiment (partner matching).

7 Clearly, tax authorities do not inspect (only) based on random draws. However, once the pool of poten-
tial evaders has been narrowed down using risk profiles and other techniques, audits can be seen as 
nearly random events ceteris paribus.
8 The experiment was framed. See Appendix 1 for instructions.

6 A further reason why we implement endogenous inspections is that, as Baldry (1986) points out, the 
decision whether to evade or not taxes should not be reduced to a gambling decision. Recent work has 
introduced endogenous audit schemes in a tax evasion experiment (see, e.g., Vossler and Gilpatric 2017). 
However, inspections were still managed by the computer and not by a human.
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In each of the 30 rounds of the experiment, participants in the role of TPs are 
given an endowment E = 100 ECU (Experimental Currency Unit) and are asked to 
pay a tax t that contributes to a public project (tax rate of 30%)9. The tax t is sub-
tracted from E and can be freely chosen over the interval {T , 1…T} , with T = 0 and 
T = 30 ECU. The taxes collected in a group of 4 TPs are multiplied by an efficiency 
factor � = 1.5 , and the result is equally divided among the four of them. This results 
in a marginal per-capita return (MPCR) of the projects equal to 0.375.

Before knowing the amount of taxes collected, the TA can decide to implement 
an inspection, as detailed below. If she chooses to do so, all TPs in her group are 
inspected. When a tax inspection is implemented, a fine F is paid by each TP. The 
size of F is given by the difference between the tax due (T) and the amount actually 
paid t, multiplied by a penalty factor � = 1.5 . Given this setting, the payoff of TPs 
is given by ΠTP

i
= E − ti − C

�

(T − ti)�
�

+
�

4

∑4

j=1
tj , where C is equal to 1 when an 

inspection is implemented, and to 0 when it is not.
The design of controls by TAs presents two main features: controls happen at the 

group level and are implemented before knowing the actual contribution level in the 
period. We adopted this design to improve the reading of inspection choices that 
do not depend upon the TPs’ specific behavior in a given round. Thus, decisions to 
inspect can only be conditional upon group behavior in previous rounds. In terms 
of realism, our setting captures a situation in which taxpayers in a given cluster are 
inspected, maybe because it is known from their past behavior that this target group 
is more likely to dodge taxes. Still, within the cluster, controls happen randomly 
without prior information about individual behavior.

3.2  Treatments

We experimentally manipulate two factors that affect the way inspections are imple-
mented by the TA (see Table  1): in a within-subjects manipulation, we alter the 
mechanism governing the tax inspections (Inspection Rule), and in a between-sub-
jects manipulation, we alter the payoff function of the TA (Inspection Incentives).

Table 1  2 × 2 Factorial design 
and treatment labels

Inspection rule (within)

Human Machine

Inspection incentives (between)
 Flat Flat/human Flat/machine
 Contingent Contingent/human Contingent/machine

9 This procedure is equivalent to declaring an income and paying a tax according to a given tax rate. 
Since the ultimate aim of evading taxes is paying lower taxes and not declaring a lower income, we 
undertook this simplification in our experimental procedures.
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Concerning the Inspection Rule, in the first 20 rounds of the experiment, TAs are 
asked to roll a fair six-sided die and are instructed to perform a tax inspection when 
the outcome of the roll is equal to 3. Obviously, the probability of obtaining such 
an outcome is equal to 1/6. However, the roll of the die is privately performed, and 
participants are aware that no one in the room will be able to check if the actual out-
come of the roll corresponds to the self-reported one (see Fischbacher and Föllmi-
Heusi 2013).10 This phase is labeled Human because the actual implementation of 
inspection rests upon the judgment of the TA: each TA can freely choose to report 
the outcome of the roll faithfully, as requested to do, or to report a different outcome, 
knowing that no sanction, neither monetary nor non-monetary, is associated to the 
misreporting. Note that TPs were aware of how TAs were instructed to act and of the 
procedure that determined inspections in this phase. In rounds 21–30, the inspection 
is performed by the computer (i.e., the Machine) in a genuinely random way with a 
probability of 1/6 in each round.11 All participants learned about the two phases at 
the beginning of the experiment; this information was common knowledge.

Concerning the Inspection Incentives, in condition Contingent the TA earns an 
amount which is proportional to the sum of taxes paid by the TPs in her group.12 
Specifically, the payoff of the TA is given by ΠTP = �

∑4

j=1
tj , where � = 1.5 . Dif-

ferently, in condition Flat, the payoff of the TA in each round is fixed and does 
not depend on the choices of the TPs in her group. ( ΠTP = K , with K equal to 100 
ECU).13 Note that the incentives of TAs as well as those of TPs were common 
knowledge.

3.3  Hypotheses

We start by analyzing TPs’ behavior since we want to understand how they react to 
aggressive audit strategies both when they are in place and when they are not any-
more. A selfish risk-neutral TP is going to evade taxes fully, i.e., to set t = T  , as long 
as the likelihood of being inspected is P(C) ≤ 0.417 . At the other extreme, when 
P(C) > 0.417 , full tax compliance, i.e., t = T  , should be observed.

We now spell out our predictions for condition Human, where the level of com-
pliance will depend on the expected inspection frequency of TAs. To understand 
TAs’ behavior, we should examine their payoff incentives. In condition Flat, where 
the payoff of a TA is not a function of TPs’ choices, we predict that she is going 
to report the outcome truthfully. This prediction is obtained under the assumption 
of weak preferences for truth-telling, i.e., TAs are going to report the truth as long 
as this comes at no material cost to them. Consequently, given that TAs truthfully 

10 TPs also had to roll a die and report the outcome. Although the outcome reported by TPs had no influ-
ence on the game, we decided to let them roll their die to create a fully private condition for tax agents. 
To this end, each cubicle was made soundproof with a bubble-wrap layer.
11 TAs were asked to estimate the total contribution of TPs in their group in each round during condition 
Machine.
12 The TA’s earnings are independent of the fines as this would create redundancy in her payoff function.
13 This amount was chosen to avoid any ex-ante inequality concerns.
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report the actual outcome of the die, full tax evasion should be observed on the side 
of TPs.

Viceversa, in condition Contingent, the payoff of a TA is linearly increasing in the 
size of the public project. Thus, she strictly prefers an outcome of full compliance to 
all other outcomes. It can easily be shown that two possible equilibria in pure strate-
gies may exist: one without inspection and full evasion (no inspection equilibrium) 
and one with inspection and full compliance (inspection equilibrium). It is worth 
noting here that the latter equilibrium is payoff dominant: in the inspection equilib-
rium, the payoffs of TPs are equal to 115 ECU, and that of the TA is equal to 180 
ECU; in the no-inspection equilibrium, the payoffs are 55 ECU and 0 ECU, respec-
tively.14 Hence, we argue that over rounds, TAs will enforce a regime of full inspec-
tions, misreporting the outcome of the die roll. Anticipating this, TPs will fully 
comply in each round. We summarize our predictions in the following hypotheses.

Hypothesis 1a TAs will misreport the outcome of the die and always inspect TPs in 
Contingent, while they will follow the indication of the die in Flat.

Hypothesis 1b As a consequence, TPs will fully comply in Contingent and fully 
evade in Flat.

In condition Machine, i.e., when the roll of the die governs inspections, we pre-
dict full evasion. This is straightforward since P(C) = 1∕6 < 0.417 . In turn, this 
means that TA in condition Contingent/Machine will earn nothing.

Hypothesis 2 TPs will fully evade taxes in Machine.

From the standpoint of standard economic analysis, compliance levels in Human 
should not influence TPs’ behavior in Machine. However, potential spillover effects 
might lead to different results. On the one hand, if a norm of compliance has been 
established in Human, it might carry over in Machine and promote tax compliance. 
On the other hand, if TPs feel unjustly treated by TAs they might decide to evade 
taxes as a retaliatory measure. Our analysis investigates whether these spillovers 
from one phase to the other are in place.

For the sake of simplicity, we built our main hypotheses under the assumption of 
rational selfish preferences. On the side of TAs, deviations from these benchmark 
predictions may be observed if a psychological cost is associated with lying. This 
cost may originate either from moral or self-image concerns.15 A psychological cost 
of lying may counteract the monetary incentives to misreport the outcome in condi-
tion Contingent. If the costs of lying are high enough, TAs may prefer to report the 
outcome of the die roll truthfully. The meta-study by Abeler et al. (2019) shows that 

14 Note that the inspection equilibrium is also weakly payoff dominant with respect to all mixed strategy 
equilibria.
15 For a formal presentation of preference models incorporating the cost of lying see, among others, Kar-
tik (2009) and Ellingsen and Johannesson (2004).
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people vary in how often they lie. Some refrain from lie maximally or constantly, 
achieving sub-optimal payoffs, and all possible outcomes are reported with positive 
probability. We expect this heterogeneity to play itself out in TAs’ inspection strat-
egies (see Sect.  4.3 for an exploratory analysis of types). At the same time, TAs 
may also suffer from seeing a compliance norm violated by the TPs they are meant 
to inspect. This could push them to inspect more often and help them find a justi-
fication for lying. Non-standard preferences such as social preferences could also 
influence TPs’ behavior since the taxes paid generate a public good. In fact, indi-
viduals with a taste for efficiency (Engelmann and Strobel 2004) and/or a distaste for 
inequity (Fehr and Schmidt 1999) could possibly pay their taxes. However, standard 
public good experiments show that this is often not enough to sustain cooperation, 
especially in the long run (Fischbacher et al. 2001).

3.4  Participants and procedures

We conducted a total of 8 experimental sessions, 4 for each between-subjects treat-
ment. The computerized experiment was programmed using the z-Tree software 
(Fischbacher 2007). A total of 150 subjects took part in the experiment, 80 in the 
Flat and 70 in the Contingent treatment.16 When entering the laboratory, partici-
pants were randomly assigned to a cubicle and were provided with printed instruc-
tions (see Appendix 1).

Participants were given some minutes to go through the instructions privately. 
Then, a member of the staff read them aloud and answered questions. Before partici-
pants were assigned to their roles, they had to answer some control questions, check-
ing their comprehension of the instructions. Only after everybody had answered 
these questions correctly did the actual experiment start.

We set the exchange rate at 0.4 euro for 100 tokens (1 token = 0.004 euros). 
Participants were paid cumulatively over the 30 rounds of the experiment. They 
received a fixed amount of 3 euros for having shown up. The experiment lasted 
between 45 min and 1 h. On average, participants earned a total of 15.35 euros.

After condition Human, all participants had to fill in a short questionnaire to 
access the second part of the experiment (see Appendix 2, also for results). Subjects 
reported their degree of agreement to some statements on a 5-point Likert scale. For 
TPs, we had three items investigating their motivation to comply (if for themselves, 
for the group, or to avoid sanctions). Moreover, four other items were dedicated to 
an evaluation of the behavior of TAs. Concerning TAs, we had three items asking 
them to evaluate their own behavior and an additional item asking how they thought 
others would have acted in their role. At the end of the experiment, TPs had to fill in 
a questionnaire similar to the previous one (see, again, Appendix 2).

16 This numbers are in line with previous similar experiment (see, e.g., Kastlunger et al. 2009; Gërxhani 
and Schram 2006).
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4  Results

In this section, we, first, look at inspections and tax compliance following the 
hypotheses spelled out in Sect. 3.3. Then, we investigate potential spillover effects 
of inspections on compliance to answer the main research question of our paper. 
We, finally, perform an exploratory analysis of different types of audit strategies 
adopted by TAs.

4.1  Inspections

As a first step, we need to understand TAs’ behavior in the Human treatment, 
as this builds the stepping stone to understand TPs’ behavior, in which we are 
ultimately interested. TAs could influence the game by self-reporting the value 
from the die roll in each of the first 20 rounds, thus determining the occurrence of 
inspections. We have a total of 30 TAs, 14 in the condition Contingent and 16 in 
condition Flat.

Flat

Contingent
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Fig. 1  Binomial probability distribution vs actual frequency distribution. Note: The bars in the two 
graphs depict the relative frequency distribution of the total number of inspections carried out by TAs in 
condition Human for incentive condition Contingent in the top part (14 observations) and Flat in the bot-
tom part (16 observations); the dashed vertical lines show their mean. As a comparison, the solid lines 
connecting the circles in the two graphs represent the same theoretical density distribution of inspections 
generated, taking 20 random draws from a binomial distribution with a success probability of 1/6
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In Fig. 1, we provide a representation of the distribution of the total number 
of inspections performed by each TAs (bars) together with the theoretical density 
distribution obtained from a binomial distribution with 20 random draws and a 
probability of success of 1/6 (solid line). The vertical dashed line captures the 
mean of the empirically observed distribution.

The overall frequency of inspections is equal to 32.8% and 31.1% in conditions 
Flat and Contingent, respectively. A binomial test shows that both frequencies are 
significantly different from the expected frequency of 16.7% (exact binomial test, 
for both p < 0.001). This means that, in line with Hypothesis 1a, TAs in Contingent 
tend to over-inspect TPs. However, in contrast to Hypothesis 1a, Fig. 1 highlights a 
strong similarity in behavior across treatments. The average number of inspections 
is equal to 6.2 and 6.6 in conditions Contingent and Flat, respectively. Non-para-
metric tests show that the two distributions do not statistically differ from each other 
(Wilcoxon rank sum test, p = 0.883 ; Kolmogorov–Smirnov test, p = 1.000).

Result 1 Inspections are more frequent than predicted by the roll of the die, both in 
condition Contingent and Flat. There is no significant difference in inspection fre-
quencies across conditions Contingent and Flat.

The questionnaire provides us with some more insights into TAs’ self-reported 
motivations that might help explain these results (see Appendix 2). The motivation 
that attracts the highest level of agreement is “I acted to enforce the rules”, with 
an average agreement score of 4.4. Most TAs disagree on the fact that they acted 
in their own personal interest. Finally, the interest of the group seems not to be a 
strong motivation driver, and most of the TAs believe that others in the same role 
would have behaved as they did. Overall, TAs’ answers do not significantly differ in 

Human Machine
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Fig. 2  Taxes paid by the TPs. Note: We present boxplots on tax payments for each round. Incentive con-
dition Contigent is shown in the top block and Flat in the bottom one. Diamonds represent each round’s 
average. The dashed horizontal line depicts average tax payments for condition Human and Machine for 
each of the two incentive conditions
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Contingent and Flat (Wilcoxon rank sum tests, all p > 0.200). Furthermore, answers 
in the questionnaire are not correlated to the number of inspections implemented 
(Spearman’s rank correlation � , all p > 0.161).

4.2  Tax compliance

Figure 2 provides a representation of the distribution of taxes paid in the 30 rounds 
of the experiment. In addition to the conventional pieces of information provided 
by the boxplots, the diamond dots capture mean values in each round. The dashed 
horizontal line shows the average value for each of the four experimental conditions 
separately.

Considering inspection condition Human first, the average taxes paid are equal to 
18.3 and 17.9 in conditions Contingent and Flat, respectively. To gather a measure 
of the heterogeneity of contributions within the groups, we computed the distribu-
tion of the standard deviations of taxes paid within each group in a given taxation 
round. The average values of the distribution are rather large and equal to 9.898 and 
to 9.091 in conditions Contingent and Flat, respectively.17

As shown by the boxplots, the central tendency of the distribution is larger than 
the full evasion prediction obtained under the assumption of risk neutrality and 
inspections faithfully determined by the outcome of the die. Furthermore, taxes paid 
are quite stable throughout the 20 rounds of condition Human. Spearman’s rank cor-
relation tests do not show any significant correlation between taxes paid at the group 
level and round number, neither in Contingent ( � = −0.033 , p = 0.588 ) nor in Flat 
( � = −0.085 , p = 0.131 ). Furthermore, taxes paid in the two incentive regimes of 
the Human treatment do not statistically differ (Wilcoxon Rank Sum test, p = 0.984 
). This is a straightforward consequence of what we reported in Result 1 and goes 
partly against Hypothesis 1b.

Result 2 In condition Human, taxes collected are high, quite stable over rounds, and 
do not differ across condition Contingent and Flat.

The analysis reported in Appendix 3 shows a positive correlation between the 
number of inspections and tax compliance. Indeed, questionnaire data (see Appen-
dix 2) reveal that the main motivation to pay taxes in condition Human is one’s own 
personal interest, driven by the urge to avoid sanctions. Most of the TPs disagree on 
the fact that the TA followed her personal interest or the group’s interest. The major-
ity of TPs moderately agree on the fact that the TA followed the rules in a transpar-
ent way. The amount of taxes paid in Human is positively and significantly corre-
lated to the belief that the tax agent acted in the group’s interest (Spearman’s rank 
correlation � = 0.194, p = 0.034). There is also a positive correlation between taxes 
paid and agreement about the payment of taxes in the group’s interest ( � = 0.372, 
p < 0.001) and to avoid sanctions ( � = 0.245, p = 0.007). The same pattern emerges 

17 For a graphical representation of individual choices, see Fig. 5 in Appendix 3.
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also in condition Machine ( � = 0.234, p < 0.010, and � = 0.229, p < 0.012). All 
other correlations between answers in the questionnaire and total taxes paid are not 
statistically significant (all p > 0.154).

Concerning taxes collected in condition Machine, we find that both for condition 
Contingent and Flat average compliance stays well above the full evasion bench-
mark predicted in Hypothesis 2 (18 and 15.5). The average standard deviation of 
taxes paid within groups is equal to 10.747 in Contingent and to 10.255 in Flat. 
These values are larger than those observed in condition Human. While there is no 
significant difference in taxes paid between the two incentive conditions (Wilcoxon 
Rank Sum test, p = 0.334), we register a drop in taxes paid in incentive condition 
Flat between condition Machine and Human. This drop between Flat/Human and 
Flat/Machine is moderate (2.4 points), but statistically significant (Wilcoxon Signed 
Rank test, p = 0.003). There is no significant difference between Contingent/Human 
and Contingent/Machine (p = 0.808).

Result 3 In condition Machine, taxes collected are high and quite stable. No signifi-
cant differences can be observed between condition Contingent and Flat.

To provide further support for our results, we perform a regression analysis on 
the taxes paid by TPs. The dependent variable Taxes Paid is regressed against a set 
of explanatory variables: Contingent is equal to 1 in incentive condition Contingent 
and equal to 0 in Flat; Period captures the round in which taxes are paid and spans 
the range 1–20 in Human and 1–10 in Machine; Machine is equal to 1 in condition 
Machine and to 0 in Human. Table 2 presents the estimation outcomes of a linear 
mixed model with clustered random effects at the individual and group level.

As shown by estimates in Table 2, taxes paid are positive and stable over rounds, 
though slightly declining in Human. We confirm that there is no significant differ-
ence between incentive conditions, as the coefficient of Contigent shows. The posi-
tive interaction term Contingent:Machine points to a significant difference between 
the Human condition in incentive condition Flat and the Machine condition in 
incentive condition Contingent. However, a linear hypothesis test (Contingent + 

Table 2  Tax compliance (linear 
mixed model)

***p < 0.001 , **p < 0.01 , * p < 0.05 , ⋅p < 0.1

Taxes paid ∼

(Intercept) 18.815 (1.364)***
Contingent 0.432 (1.932)
Period − 0.088 (0.033)**
Machine − 3.750 (2.449)
Period: machine 0.107 (0.099)
Contingent: machine 2.059 (0.659)**
Num. obs. 3600
Num. groups: ID: group 120
Num. groups: group 30
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Contingent:Machine = 0, Chi-square test, p = 0.206) shows no difference between 
Contingent and Flat in Machine. Furthermore, no significant drop in taxes paid 
between Human and Machine is observed, neither in condition Contingent (see 
coefficient of Machine) nor in condition Flat (Machine + Contingent:Machine = 
0, Chi-square test, p = 0.491). In addition, estimated parameters show that the drop 
in contributions observed in Machine for incentive condition Flat is not statistically 
significant. These findings confirm the results on compliance reported above.

After having established that taxes paid in both the Human and the Machine con-
dition are high, quite stable and that high tax compliance persists even when inspec-
tion rates are lowered below the deterrence threshold, we provide here an assessment 
of the impact of controls in Human on compliance in Machine (spillover effects). 
We identify a strong positive correlation (Spearman’s rank correlation � ) between 
total number of controls in a group in Human and total taxes paid in Machine, both 
in Contingent ( � = 0.560 , p = 0.037 ) and in Flat ( � = 0.515 , p = 0.041 ). The pres-
ence of positive spillover effects is also corroborated by Table 3, reporting the fit of 
a linear mixed model with random effects at the individual and group levels. The 
dependent variable is given by taxes paid by an individual in a given period. The 
spillover effect is captured by the explanatory variable Inspections(cum).H, which 
counts the number of inspections performed by the TA. We also control for incen-
tive schemes (Contingent vs. Flat) and for the Period of tax collection.

As the estimated coefficient of Inspections(cum).H shows, more inspections per-
formed by a TA determine higher compliance levels in the Machine condition when 
inspections are fully random and non-deterrent. No significant difference between 
the two incentive schemes is registered.

Result 4 More inspections performed by the TAs in Human result in higher compli-
ance in condition Machine.

4.3  Types of audit strategies

We complement our main results with an exploratory analysis of the inspection 
strategies employed by the TAs. TAs implement very different inspection strategies, 

Table 3  Tax compliance and 
controls (linear mixed models)

***p < 0.001 , **p < 0.01 , * p < 0.05 , ⋅p < 0.1

Taxes Paid in Machine∼

(Intercept) 10.104 (3.409)**
Contingent 3.448 (4.069)
Inspections (cum).H 0.756 (0.324)*
Period 0.018 (0.092)
Contingent: Inspections (cum).H − 0.112 (0.570)
Num. obs. 1200
Num. groups: ID:Group 120
Num. groups: Group 30
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which in turn lead to different compliance levels on the TPs’ side. To gain insight 
into this, we categorize TAs according to the total number of inspections performed 
in condition Human and the average compliance reached therein (see Appendix 3, 
where we display group compliance patterns together with audit strategies). A hier-
archical cluster analysis leads to the isolation of three major groups,18 as displayed 
in Figure  3. We label the three groups in the following way: Honests (triangles), 
Beaters (squares), and Educators (circles).

Beaters perform a large number of inspections and the TPs to whom they are 
associated display high levels of tax compliance. Educators perform fewer inspec-
tions, but achieve high tax compliance as well employing particular audit strategies 
(see Appendix 3). Honests implement the lowest number of inspections and register 
the lowest level of compliance. Non-parametric tests show that Beaters perform sig-
nificantly more inspections than Educators and Honests (Wilcoxon rank sum test, 
p = 0.008 and p = 0.010, respectively). At the same time, Educators inspect more 
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Fig. 3  Categorization of audit strategies by TAs. Note: The graph depicts TAs as points on the graph 
displaying the relationship between the total number of inspection implemented during condition Human 
and the average taxes collected within that period. A hierarchical cluster analysis provides a categoriza-
tion of TAs in three distinct types: Beaters (squares), Educators (circles) and Honests (triangles)

18 We perform a hierarchical cluster analysis with complete linkage using Euclidean distances based on 
two dimensions: total number of inspections performed by the TA in condition Human and the average 
compliance level reached by her group in the same condition. Using a divisive approach, this analysis 
leads to the identification of 3 main clusters, since for any further splits gains are negligible.
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often than Honests (Wilcoxon rank sum test, p < 0.001). The frequency of inspec-
tion of the latter does not significantly differ from the truthful frequency of 1/6 (Wil-
coxon signed rank test, p = 0.115).

Concerning the effects on tax compliance, Educators and Beaters reach signifi-
cantly higher levels compared to the Honests (Wilcoxon Rank Sum test, p < 0.001 
and p = 0.005, respectively). In contrast, no significant difference in taxes collected 
is registered when comparing Educators and Beaters (Wilcoxon Rank Sum test, p = 
0.421).

Result 5 Three alternative styles of inspection strategies can be identified: Honests, 
Beaters, and Educators. Honests perform inspections in line with the preset inspec-
tion rule but obtain low compliance. The other two obtain high compliance. How-
ever, Educators perform significantly less inspection than Beaters.

5  Discussion

Assigning real participants to the role of TA and leaving them some discretion led to 
more inspections than prescribed by the preset rule (Result 1). This is only partially 
in line with our predictions, as the behavior of TAs did not differ across incentive 
conditions Flat and Contingent (Result 1). We conjecture that TAs might have had 
other, non-monetary, interests in reaching and keeping a norm of high compliance 
among their TPs. Questionnaire results support this: TAs state to be guided by the 
intention to enforce the rules in their audit strategies. Thus, some TAs seem to have 
interpreted their role more broadly and to have been motivated to increase tax com-
pliance regardless of their monetary incentives. It is important to note here that high 
compliance comes at a monetary benefit for TPs and, hence, TAs’ lies were “effi-
cient”. Indeed, research on lying shows that people lie more when their lies benefit 
others (Erat and Gneezy 2012; Gino et al. 2013). This motive seems to outweigh the 
monetary incentives and level the predicted difference in behavior in our setting.19 
Our findings also resonate with the vast literature on third party punishment show-
ing that people are willing to intervene to sustain fairness norms even at a cost for 
themselves and despite not being the victim of norm violation (see, e.g., Fehr and 
Fischbacher 2004). In sum, this suggests that the main driver of TAs’ behavior were 
not their monetary incentives but a desire to contrast evasion in their group and that 
this led them to behave similarly across both incentive conditions.

Moving to the main focus of this paper, we find that in condition Human, i.e., 
when TAs determine the occurrence of audits, taxes paid are high, quite stable over 
rounds, and not influenced by the incentive condition TPs were in (Result 2). This 
establishes a positive effect of aggressive audit strategies on tax compliance while 
these policies are still in place in our experiment. We also find that compliance in 

19 Note that our predictions in condition Flat are based on the assumption of a weak preference for truth-
telling. If TAs also derive utility from upholding a norm of compliance, this could outweigh small lying 
costs and lead TAs to misreport the outcome of the die roll.
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condition Machine stays well above the predicted level of zero and does not differ 
across incentive conditions (Results 3). We show that these results are caused by 
the intensity with which TAs inspect TPs in their group and provide direct causal 
evidence for a positive spillover effect between inspections in condition Human and 
compliance in condition Machine (Result 4).

Our findings point to the fact that TPs internalized (knowingly or not) the high 
compliance norm, if subject to its enforcement, and stuck to the virtuous high com-
pliance equilibrium. This finding is at odds with results on the effect of peer punish-
ment on cooperation, where subjects start misbehaving as soon as such opportunities 
are taken away (Fehr and Gachter 2000). Dai et al. (2017) report a similar finding in 
a “daily public transportation game”, in which participants are exposed to intense 
audits and have to decide whether or not to buy a ticket. However, in their setting, 
audits are exogenously imposed, while in our case, it is a human TA who makes 
this decision. This endogenous element can provide a signal that a high compliance 
norm is desirable and hence be more effective once audits become less frequent. 
Our results are also in line with recent findings by Galbiati et al. (2018), who show 
that fines can positively influence cooperation even when no longer in place due 
to reciprocal preferences. In our setting, this result could be explained by a prefer-
ence for perfect conditional cooperation (Fischbacher et al. 2001) induced in the first 
phase of the experiment. This points to the fact that the public good component in 
our experiment might be crucial to sustaining compliance in the long run. Groups of 
TPs that were led to high compliance seem to have recognized its benefits and con-
tinued to comply. In sum, TAs in our experiment seem to have established a norm of 
high compliance, which outlived their possibility of intervening.

Finally, our analysis of types shows that TAs reached this high compliance norm 
with widely different strategies. While adhering to the preset rule did not benefit 
Honests, bluntly ignoring it obviously led to higher compliance for Beaters in the 
Human and even in condition Machine. In comparison to the Beaters, Educators 
obtained similar levels of compliance by adopting much fewer inspections. By 
departing less evidently from the rule, they manage to educate their TPs to the high 
compliance norm without beating them too hard. These differences in audit patterns 
are particularly relevant in the evaluation of results reached by Educators and Beat-
ers since Educators adopt a more efficient strategy for two reasons, a direct and an 
indirect one. First, by implementing fewer inspections, their strategy is clearly more 
cost-effective. Indeed, if one were to introduce a cost of the inspection, Educators 
would arguably fare better than Beaters in a cost-benefit comparison. Second, more 
subtle deviations from the preset rule might positively influence how TPs perceive 
the use of TAs’ power. In turn, this can lead to more compliant behavior in general, 
especially in areas where the use of raw power by tax authorities is more difficult.

6  Conclusion

We present an innovative design that allows us to test the effect of aggressive audit 
policies on tax compliance. We find that participants in the role of the tax authority 
bend the rules to reach high compliance, even if they have no direct interest in the 
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level of taxes paid. This behavior puts participants in the role of taxpayers under 
pressure and leads to higher tax compliance. Once a norm of high compliance is 
reached, it is carried over even when fines are non-deterrent. Our results provide 
evidence in favor of a positive effect of aggressive audit strategies both when these 
policies are in place and after they end. Taxpayers reach a high compliance equi-
librium and stick to it even when not forced to do so. Our study also provides an 
original methodological contribution, which offers new ways to investigate how the 
relationship between tax authorities and taxpayers influences compliance in a con-
trolled setting.

Using experiments to study real-life phenomena like tax compliance, which 
involve policy interventions, can paint only a partial picture. While our results sug-
gest that these policies can constitute an effective instrument in the toolbox of tax 
authorities, our experiment abstracts away from some features that are relevant in the 
real world. For example, to evaluate the overall welfare effects of aggressive audit 
strategies, one should also consider the costs of audits (both direct costs and oppor-
tunity costs). Another important consideration is that these policies could crowd 
out decentralized norm enforcement by the taxpayers themselves (Kube and Traxler 
2011) and could also have spillovers in other domains. Similarly, frequent inspections 
could signal to law-abiding taxpayers that others are evading and, as a consequence, 
they might start evading as well. Finally, self-selection of more selfish individuals 
into jobs where income is self-reported could potentially alter some of our results. 
To sum up, while a great advantage of lab experiments is that they can establish clear 
causality relationships and open the way to controlled manipulations in the field, the 
evidence provided in this paper has to be complemented with further empirical data 
and validated with different methods. Evidence presented here may encourage this 
venture.

Appendix

Instructions

Here we report the instructions given to participants at the experiment trans-
lated from Italian. We insert only one version and specify which parts were differ-
ent according to the incentive condition. Of course participants received different 
instructions for condition Flat and Contigent.

General instructions

Welcome,
You are about to take part in an experiment on economic decision-making. For 

having shown up on time, you will receive 3 Euros at the end of the experiment. If 
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you have any doubt during the experiment, please address a lab assistant by rais-
ing your hand. In case you use the computer for activities not strictly tied to the 
experiment, you will be excluded from taking part in the experiment and from any 
payment.

Hereunder, you will find the instructions regarding the exact proceeding of the 
experiment. Please read the instructions carefully. Before the experiment starts, you 
will have to answer some questions to verify your comprehension of the instructions.

Instructions

The experiment is consists of a total of 30 rounds and is divided into two phases. 
Phase 1 consists of 20 rounds and Phase 2 consists of 10 rounds. Participants will 
be randomly assigned to the role of tax payer or to the role of tax agent. Participants 
assigned to the role of tax payer will be divided into groups of four participants 
each. The composition of these groups will be the same for all 30 rounds. The iden-
tity of the other group members will not be revealed to any participant. A single 
participant with the role of tax agent will be assigned to each of these groups and 
will remain the same for all 30 rounds. The identity of the tax agent will not be 
revealed to any participant; likewise, the tax agent will not know the identity of any 
other participant. There will, thus, be 4 distinct groups, each made up of 4 taxpayers 
and 1 tax agent. Groups will never interact with each other. During the experiment, 
participants will use experimental currency tokens, which will be converted in Euros 
at the end of the experiment at an exchange rate of 100 tokens = 0.40 Euros.

Phase 1

Tax payer
At the beginning of each round, taxpayers will receive 100 tokens and will decide 

how much to pay in taxes. The tax rate is set at 30%; on an amount of 100 tokens, 
taxes due are, thus, 30 tokens. Each tax payer will freely choose the number of 
tokens he or she wants to pay, between 0 and 30 tokens. Inside each group, taxes 
will be gathered in a unique account, the total amount will be multiplied by a factor 
of 1.5. The total amount of tokens obtained this way will be divided into equal parts 
among all four taxpayers belonging to the same group, independently of the contri-
bution of each single tax payer.

EXAMPLE:

Tax payer T1 pays 20 tokens in taxes, T2 10 tokens, T3 30 tokens, and T4 0 tokens. 
The total amount 20 + 10 + 30 + 0 = 60 is multiplied by 1.5; thus, 60 ∗ 1.5 = 90 ; 
and divided in equal parts among each tax payer, hence 90/4=22.5. Each tax 
payer will receive 22.5 tokens, which will be added to those he or she still owns. 
In the example, T1 will receive 80 + 22.5 = 102.5 , T2 90 + 22.5 = 112.5 , T3 
70 + 22.5 = 92.5 , and T4 100 + 22.5 = 122.5.
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Tax agent

Each tax agent is in charge of carrying out the auditing process of taxpayers inside 
his or her group. In case an inspection takes place, each tax payer of the group who 
has not paid the entire amount due will be fined. The fine is composed of the rest of 
the tax due multiplied by 2.

Flat: “The payment of the tax agent is fixed and independent from the proceeding 
of the experiment. The exact amount of the payment will be revealed only at the end 
of the experiment.”

Contingent: “The payment of the tax agent in each round is equal to the total 
taxes paid in his or her group multiplied by 1.5.

EXAMPLE:

The total amount of taxes paid by the taxpayers, 20 + 10 + 30 + 0 = 60 , is multi-
plied by 1.5, hence 60 ∗ 1.5 = 90 . The tax agent has earned 90 tokens in this round.”

Die roll

During each round, participants will be asked to roll privately a die inside their cubi-
cle on the bubble wrap layer a single time and report the outcome via the computer 
interface.

The outcome reported by taxpayers will have no consequence on the experiment.
The outcome reported by the tax agents, on the contrary, will determine the 

implementation of the fiscal inspection. The inspection will take place each time the 
tax agent declares via the computer interface that the outcome of his or her die roll 
is equal to 3. The probability of obtaining this result is 1/6 (16.67%). When the num-
ber 3 is reported and the inspections takes place, all taxpayers of the same group are 
audited.

EXAMPLE:

If the result reported by the tax agent was equal to 3, an inspection would take place. 
T1 would be fined for 20 tokens, T2 for 40, T3 for 0, and T4 for 60. The fines would 
diminish the total earnings in that round. T1 would remain with 82.5, T2 with 72.5, 
T3 with 92.5, and T4 with 62.5.

At the end of each round, each tax payer will get to know his or her earnings in 
that round and be told whether an inspection took place. Each tax agent will get to 
know the taxes paid inside his or her group (Contingent: and the total amount earned 
in that round).
Phase 2
Tax payer
In each round taxpayers will decide how much to pay in taxes, but they will not roll 
the die anymore. Otherwise, the experiment will carry on as in Phase 1.
Tax agent
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In this phase tax agents will not be in charge of carrying out the fiscal inspection 
by rolling the die. Tax agents will only be asked to estimate the total amount of taxes 
paid by taxpayers in their group in each round. The inspection will be carried out by 
a computerized random mechanism that assigns the probability of 1/6 (16.67%) for 
an inspection in each round. The tax agents will still receive information about the 
total of taxes paid in their group and the taking place of an inspection.

Contingent: “Their earning will be determined, as in Phase 1, by the total of tax 
paid multiplied by 1.5.”

Final payment
Contingent: “The payment will be determined for all participants in a cumulative 
way, by summing up the earnings in all 30 rounds that compose the experiment.”

Flat: “The payment will be determined for taxpayers in a cumulative way, by 
summing up the earnings in all 30 rounds that compose the experiment.

The payment of tax agents is equal for all and independent of the proceeding of 
the experiment. The exact amount will be revealed at the end of the experiment.”

The final payment will occur in Euros at the end of the experiment. The exchange 
rate is set at 40 Cents every 100 tokens (100 tokens = 0.4 Euros).

Questionnaires

Here we report the questionnaires participants filled in after condition Human 
(Questionnaire 1) and condition Machine (Questionnaire 2) alongside with the 
mean, median, and standard deviation for each of the items. The original text is 
translated from Italian. Answers were collected on a 5-point Likert scale, from 
“completely disagree” to “completely agree”.

Questionnaire 1 

• Taxpayers

– When I paid my taxes I did it in the group’s interest. (mean = 2.9, median = 
3.0, s.d. = 1.29)

– When I paid my taxes I did it in my personal interest. (mean = 3.91, median 
= 4.0, s.d. = 1.08)

– When I paid my taxes I did it to avoid sanctions. (mean = 3.63, median = 4.0, 
s.d. = 1.23)

– I think the tax agent followed the rules in a transparent way. (mean = 3.34, 
median = 3.5, s.d. = 1.48)

– I think the tax agent acted in his own interest. (mean = 2.68, median = 2.5, 
s.d. = 1.4)

– I think the tax agent acted in the group’s interest. (mean = 2.17, median = 
2.0, s.d. = 1.13)

– If I had been the tax agent, I would have acted the same way he or she did. 
(mean = 3.16, median = 3.0, s.d. = 1.51)

• Tax agents
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– I acted in the interest of the whole group. (mean = 2.87, median=3.0, 
s.d.=1.33)

– I acted in my personal interest. (mean = 2.23, median = 1.5, s.d. = 1.50)
– I acted to enforce the rules. (mean = 4.4, median = 5.0, s.d. = 0.97)
– I think another participant in my role would have acted the same way I 

did. (mean = 3.8, median = 4.0, s.d. = 1.21)

Questionnaire 2 

• Tax payers

– When I paid my taxes I did it in the group’s interest. (mean = 2.85, 
median = 3.0, s.d. = 1.29)

– When I paid my taxes I did it in my personal interest. (mean = 3.98, 
median = 4.0, s.d. = 1.03)

– When I paid my taxes I did it to avoid sanctions. (mean=3.6, median = 
4.0, s.d. = 1.15)

– Since the tax agent was replaced by a random device, I behaved in a dif-
ferent way. (mean = 2.98, median = 3.0, s.d. = 1.51)

C
on

tin
ge

nt
Fl
at

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

500

1000

1500

2000

500

1000

1500

2000

Number of inspections

To
ta

l t
ax

es
 p

ai
d

Fig. 4  Taxes paid and controls in condition Human. Note: The x-axis captures the number of inspections 
performed by a TA, and the y-axis shows the total taxes paid by the group matched with the TA. The 
dashed line provides a representation of a linear fit of the data. The Contingent and the Flat payoff condi-
tions are shown in the upper panel and lower panel, respectively
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Fig. 5  Audit and compliance patterns Note: Each box represents a group of 4 TPs and 1 TA. The TA’s 
type and the ID of the group are reported in the stripes on top of the graph. Rounds are listed on the 
x-axis, while taxes paid are displayed on the y-axis. Different dot types capture taxes paid by each group 
member, while solid lines capture average taxes paid in the group. The vertical dotted lines represent 
rounds in which an inspection took place. Human and Machine conditions are divided by a vertical solid 
line. The dashed horizontal lines show average overall contributions
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Inspections and tax compliance

We present here an analysis of the relationship between inspections and tax 
compliance. In particular, we check whether a higher number of inspections is 
associated with more taxes paid in condition Human. Figure 4 displays the cor-
relation between the number of inspections performed by a TA and taxes paid by 
its group of TPs.

As the graph shows, there is a positive correlation between the number of inspec-
tions and taxes paid. Specifically, in Contingent the Spearman’s rank correlation rho 
is equal to 0.491 ( p = 0.075 ) and in Flat it is equal to 0.588 ( p = 0.017 ). Thus, our 
data show that higher compliance is associated with more inspections in Human.

Compliance patterns

We here report audit and compliance patterns of all groups in the experiment. As 
can be easily seen, Beaters audit their TPs nearly in each period. Honests seem to 
be truthfully reporting the outcome of the die, since they perform very few and scat-
tered audits. Educators implement more sophisticated audit schemes, e.g., they con-
centrate many audits in the starting periods producing an echo effect (Guala 2005; 
Mittone 2006) or implement repeated audits if they see compliance going down.

Concerning TPs, the graphs show that just a few of them adopt the same strategy 
throughout the experiment. The most persistent types seem to be those choosing full 
compliance or full evasion. Most TPs tend to change their contribution plan over 
time, and this contributes to the heterogeneity observed at the group level. However, 
no systematic connection between TAs strategies and heterogeneity in behavior can 
be identified from a visual inspection.
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