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Abstract
We tested the effects of audit probability (high, low, ambiguous) and audit probability change
(increase, decrease) on compliance in a simplified tax return task. Participants were asked to
report correct returns, faced with either a high (40%), low (10%) or ambiguous (10-40%)
audit probability. In addition, audit probabilities of each participant were either increased or
decreased by five percentage points after half of all trials were completed. Results showed
that, in line with our predictions, high audit probability yielded significantly higher
compliance than low audit probability and that high and ambiguous audit probability yielded
similar compliance. Contrary to our expectations, audit probability change in the form of
increases or decreases did not yield significant effects on compliance. The present study
indicates that an ambiguous audit probability can yield increased compliance akin to a high
audit probability. Our findings provide a starting point for further investigation into the effects
of information about audit probability on tax compliance. Suggestions for replication studies

and further research are provided.
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Ambiguity? In this economy? Testing the Effects of Information about Audit
Probability on Compliance.

In recent years, many supermarkets have adopted self-checkouts to improve efficiency
and customer convenience. Recently however, many supermarkets in the Netherlands have
reported high occurrences of theft, attributed largely to lenient security at self-checkout
registers (NOS, 2023). From my own experience of living (and grocery shopping) in the
Netherlands, this does not surprise me too much. When using a self-checkout, customers scan
their own items and occasionally a service employee is called by the register system to
manually check whether customers did so correctly. Consequently, people may generally
assume that there is a low probability of being checked for theft at self-checkouts based on
individual experience. Prompted by these recent news reports, | paid close attention to the
self-checkout system at a supermarket | was regularly shopping at in a metropolitan setting in
a different country. There, | noticed that the self-checkout lane was permanently supervised
by an employee, pacing back and forth to see whether anyone had issues with the checkout
process, but most likely also playing close attention to potential theft. Now there was no way
the employee was able to keep tabs on every single shopper at all times, but as a customer you
never quite knew when you were being observed. One might argue that the chance of being
checked for theft in this situation is quite ambiguous: it might be low, with many other
shoppers simultaneously going about their business, but it might also be high, for instance if
the stationed employee has a hunch of suspicion about someone. Personally, | had the
impression that one would have been way less likely to attempt theft of any sort in this
situation due to not knowing how likely it was to be paid close attention to. In the research
outlined here, we consequently argue that a similar mechanism might be at play in tax
compliance when completing tax returns.

Similar to how supermarkets rely on the revenue generated by selling products to

operate, governments rely on taxes as a means of raising resources to maintain and progress a



nation’s stability in terms of infrastructure, administration, employment, and welfare. It
follows that, again, similar to supermarkets, which administer security measures to prevent
theft, governmental tax authorities work to ensure tax compliance to protect the functioning of
the system from fraud. Here, amongst other measures, tax authorities rely on auditing tax
returns and administering penalties when undeclared income is detected (Snow & Warren,
2005). The presence of these audits signals the enforcement of agreed tax rules ratified in
legislation. Just like an employee keeping a watchful eye over customers at the self-checkout

lane to ensure they are not unjustly walking away without having paid for their items.

Audit probability and tax compliance

As part of the process of investigating tax returns for potential evasion, tax authorities
generally do not announce their audit rates. Therefore, tax audit probabilities are usually
ambiguous to the public. Consequently, we define ambiguity as the presence of uncertainty
about the exact probability of being audited. Previous literature holds that the people are
generally ambiguity averse and prefer decision scenarios that offer certainty instead (Camerer
& Weber, 1992; Ellsberg, 1961). Thus, introducing ambiguity may be effective an effective
tool to improve tax compliance by nudging individuals towards acting more cautiously. In
accordance, existing scientific literature indicates that uncertainty about the exact probability
of being audited can increase tax compliance (Alm, Jackson, et al., 1992; Clark et al., 2004;
Dai et al., 2015; Snow & Warren, 2005). This may be a result of the lack of knowledge about
audit probabilities, which may lead to them being overestimated, reflecting more cautious
behaviour. This overestimation of unspecified audit rates has been demonstrated in prior
experimental results (Einhorn & Hogarth, 1986) and survey results (Alm, et al., 1992).
Nonetheless, some evidence indicates that this association might be less straight-forward than
widely assumed and can even be reversed in specific cases, for instance by introducing

incentivization (Alm et al., 1992).



Prior literature also indicates that uncertainty about the probability of a tax return
being audited increases compliance when it is not associated with the provision of a public
good in exchange (Alm, Jackson, et al., 1992). Additionally, purely random audits have been
demonstrated to achieve higher compliance rates than strategic audit rules in an experimental
setting (Clark et al., 2004). Another examination of the effect of tax audit rules on the
provision of public goods found the highest compliance was achieved with less frequent and
more irregular audits as opposed to more systematic auditing strategies (Dai et al., 2015).
Here, the authors suggested that the sanctions within the systematic audit system provided a
learning effect for the participants. An ambiguous audit system on the other hand was
presumed to not offer this learning effect. Therefore, the authors argued that the participants
engaged in more careful behaviour when audit rates were ambiguous due to not having
experienced a learning effect about the consequences of non-compliance. Furthermore,
existing literature demonstrates that the presence of ambiguity in decision-making tasks
induces perceptions of risk (Ghosh & Ray, 1997) and that ambiguity can inhibit risk-taking in
association with anxiety (Smith et al., 2016). However, recent experimental evidence
investigating and conclusively interpreting the effect of knowledge about audit probability on
tax compliance appears scarce.

Prior literature has also demonstrated that ambiguity yields more cautious behaviour
(Keller et al., 2007). We therefore expect the ambiguous audit probability condition to induce
more cautious response behaviours, which we expect to be reflected in higher compliance
rates. More specifically, we expect compliance in an ambiguous audit probability condition
(10-40%), where participants are informed that the audit rate can vary between a low (10%)
and a high (40%) audit probability, to be similar to that of an explicitly communicated high
(40%) audit probability and higher than in a low audit probability condition (10%). We expect
participants to use the upper end (40%) rather than the low end (10%) of the audit probability

spectrum as a reference point when completing the task. We argue that this is reflective of



more cautious and thus more compliant behaviour, avoidant of the consequences of being
audited and evading. Thus follows:

Hypothesis I: Compliance is higher in the ambiguous (10-40%) audit probability
condition than in the low audit probability condition (10%).

Hypothesis I11: Compliance in the ambiguous (10-40%) audit probability condition is

equal to compliance in the high audit probability condition (40%).

Audit probability change

The rates with which tax authorities perform tax audits annually may also fluctuate. In
the Netherlands for instance, it has been reported that the number of manual tax audits in the
Netherlands has fallen by 66% in recent years due to staff shortages, suggesting that tax audit
probabilities have decreased (Hofs, 2022). An official report by the Dutch tax authorities
(Belastingdienst) also communicated a decrease in field audits of small and medium-sized, as
well as large enterprises between 2016 and 2019 (Rijksoverheid, Ministerie van Financién,
2022). Increasingly complex and more time-intensive methods, more selective tax return
processing and audit instruments, focus on preventive measures, and other tasks taking
precedence are listed as the primary reasons for this decrease. Note however, that a trend of
decreasing audit rates is not exclusive to Dutch tax authorities: the Government
Accountability Office of the US for instance recently reported that audit rates of individual
income tax returns has decreased for all income levels from 2010 to 2019 (U.S. Government
Accountability Office, 2022).

In scientific literature, it is widely reported that increasing likelihood of tax audits
leads to an increase in tax compliance when announced to taxpayers (Alm & McKee, 2006;
Beck et al., 1996; Fischer et al., 1992; Santoro, 2017; Slemrod et al., 2001; Stefura, 2012;
Tagkalakis, 2013). On the other hand, literature on the effects on announcing decreases in

audit probability appears to be scarce. It follows, that investigating the effects of



announcements of decreases in audit rates on tax compliance might yield findings with
relevant implications for tax authorities.

Prior results also suggests that an announcement of an increase in audit probability
yields increased tax compliance. Accordingly, individuals who received notice that their tax
returns would be subjected to a closer examination increased their tax payments when they
belonged to either low- or middle-income taxpayers in a field experiment in Minnesota
(Slemrod et al., 2001). Similarly, taxpayer survey-data from 1992 indicated that participants
who perceived a higher probability of being audited reported less understating of income and
less overstating of deductions (Sheffrin & Triest, 1992, as cited in Snow & Warren, 2005).
Furthermore, results by Stefura (2012) indicate that the amount of reported income is
positively associated with an increase in audit probability. Accordingly:

Hypothesis I11: The announcement of an increase in audit probability after half of all
trials are completed is related to higher compliance in the second half of trials compared to
the first half completed prior to the announcement.

It has been experimentally demonstrated that compliance can decrease when
participants were made aware that they will not be audited (Alm & McKee, 2006). We thus
expect an announcement of a decrease in audit probability to follow the same logic as the
announcement of an increase in audit probability, merely in reversed direction. Therefore:

Hypothesis 1V: A decrease in audit probability after half of all trials are completed is
related to lower compliance in the second half of trials compared to the first half completed
prior to the announcement.

By testing the stated hypotheses, this study aims to investigate the effects of
information about audit probability on tax compliance. Specifically, we aimed to compare tax
compliance rates of participant groups who are faced with either low, high, or ambiguous
audit probability rates. Here, the ambiguous audit probability condition was of particular

interest. Therefore, the lower bound of the ambiguous audit probability corresponds to the



audit rate of the low audit probability condition and the upper bound corresponds to the audit
probability of the high audit probability condition. This serves to be able to investigate
participants’ compliance tendencies to either the lower or the upper bound of the audit
probability range. Secondly, the effects of both an increase and a decrease of the audit
probability on tax compliance are examined. Here, the effect of a decrease of audit probability
on tax compliance is of specific interest as it corresponds to recent developments in the
practices of tax authorities. Ultimately, the goal of this study is to inform tax authorities and

policy design how information about audit probability affects tax compliance.

Method
Design
The study has a 3 (Audit Probability Condition: low [10%], high [40%], ambiguous
[10-40%]; between-subjects factor) x 2 (Audit Probability Change: increase [+5%], decrease
[-5%]; between-subjects factor) repeated-measures design. Participants were randomly

allocated to one of the six between-subjects conditions.

Participants

The participant sample consists of Dutch adult citizens (at least 18 years of age). They
were recruited via Prolific without specific gender restrictions. Prolific is an online research
platform that facilitates participant recruitment, sampling, and management.

A power analysis using G*Power yielded that a total sample size of 162 participants
will be needed to detect a moderate effect (f = 0.25) with a power level of 0.80 and an alpha
error probability of 0.05. To account for potential missing data and drop-out, 180 participants

were recruited.



Task variables

The task that participants were asked to complete as part of the study consisted of
reviewing and filing 80 (simplified) tax returns (van Dijk et al., 2020).
Dependent Variable. The main dependent variable was compliance in a tax return task. Trials
could be either correctly or incorrectly completed. Compliance captured the ratio of correct
trials to incorrect trials. Accordingly, the minimum compliance in each block of 20 trials was
0, indicating that no trials were completed correctly (20 incorrect trials; ratio = 0/20 = 0).
Maximum compliance on the other hand indicated that all trials were completed correctly,
yielding a ratio of 1 (20 correct trials; ratio 20/20 = 1).
Independent Variables. The main independent variables were audit probability condition
(three levels) and audit probability change (two levels) as between-subjects factors. Audit
probability condition was operationalized via random allocation of participants to the
respective conditions (low, high, ambiguous). The probability of being audited was
communicated to respondents prior to completing the return forms. In the low (10%) and high
(40%) audit probability conditions, participants were informed of the specific rate of being
audited prior to completing the return forms. In the ambiguous audit probability condition, the
participants were informed that the probability of being audited would be randomly
determined to be between 10% and 40%. Thus, participants allocated to the ambiguous audit
probability condition were not informed about the specific audit probability they were
subjected to.

To operationalize audit probability change, the audit rate either increased or decreased
by five percentage points after half (40) of the total (80) return forms were completed. All
participants were informed explicitly about the direction (increase vs decrease) and size (five

percentage points) of the audit probability change.
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Procedure

Recruitment & Allocation. The Participants were recruited via Prolific. Upon commencing the
study, participants were asked to read the information letter stating that we were interested in
financial decision-making. After having provided their informed consent, participants were
randomly assigned to one of the six respective conditions of the factorial design with audit
probability condition (low, high, ambiguous) and audit probability change (increase, decrease)
as between-subjects factors. Participants then received instructions and completed the task on

their computer.

Tax Return Task Procedure. The task consisted of reviewing and filing 80 (simplified) tax
returns. For each return, participants were asked to report the correct liability that was listed
next to the return fields (see Figure 1.). The presentation order for these 80 returns was
randomized. During the task, four returns were presented simultaneously on a screen below
each other. Participants were thus presented with 20 screens in total.

All returns had an income field on the left and a liability field on the right. Each of the
80 returns included a different income. The incomes constituted a random number between
90,000 and 110,00 points. The correct liability was a random percentage between 42% and
58% of the shown income. The 80 income fields were always prefilled, and the 80 liability
fields were always blank for the respondents to fill in.

Before filing their returns, participants were made aware that their decisions during the
task directly affected a bonus payment they could receive in addition to the participation fee.
Following, participants were informed about the audit probabilities that applied to them: an
audit probability of 10% in the low, 40% in the high, or 10-40% in the ambiguous audit
probability condition.

Although participants were asked to report correct liabilities, they were able to report

any liability they wanted with the restriction that it could not be lower than zero. Participants
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were also not allowed to leave liability fields empty. After filing all four returns on a screen,
participants continued with the next screen and the next four returns. This continued until all
80 returns were presented and filed. The details of the returns and the order of presentation
were the same for all participants.

After completing half (40) of all (80) returns, participants were informed that the
probability of being audited was either increased or decreased by five percentage points going
forward. All participants were informed of the change both in terms of percentage points
(five) and via a vignette sentence stating how many out of a group of 20 participants would be
audited according to the audit probability they were subjected to. In the low audit probability
condition, an increase constituted the audit probability increasing from 10% to 15% in the
second half. In the high audit probability condition, an increase constituted the audit
probability changing from 40% to 45%. In turn, a decrease constituted the probability of an
audit changing from 10% to 5% in the low audit probability condition and from 40% to 35%
in the high audit probability condition. In the ambiguous audit probability condition, changes
also constituted five percentage points and were applied according to the randomly chosen
audit rate between 10% and 40%. Thus, in an instance where the generated audit rate for a
participant in the ambiguous audit rate condition was randomly generated to be 34%; an
increase in audit rate resulted in an audit probability of 39%, and a decrease in an audit rate of
29% in the second half. Note that participants were not aware of the specific audit rate,
merely that it was between 5-35% after a decrease and 15-45% after an increase in audit

probability.
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Figure 1.
Tax return task screen: prefilled incomes on the left (“Inkomen” in Dutch), blank return fields

in the middle (“Heffing” in Dutch), and a list of correct return amounts for each income on

the right.
Open/sluit lijst

Heffing nr. 1
o Heffing Correcte heffingen per

inkomen
105886

Heffing 1: 61128
Heffing nr. 2 Heffing 2: 48539
Inkomen Heffing Heffing 3: 50186
98271 Heffing 4: 45572

Heffing 5: 42398
Heffing nr. 3 Heffing 6: 53345
Inkomen Heffing Heffing 7: 55128
ey
98182 Heffing 8: 50915

Heffing 9: 47530
Heffing nr. 4

Heffing 10: 51276
Inkomen Heffing Heffing 11: 53780
90975

UAaffimm 17 AADON

Participant Payoff Calculation. After filing all returns, participants were informed that
reported liabilities will be subtracted from their total income, and remaining points will be
converted into money (€0,05 per 100,000 points), rounded off to the nearest €0,10, and paid
out in addition to their participation fee. Instructions clarified that payoffs could vary between
€0 and €4 and include examples of possible payoffs; these examples made apparent that lower
reported liabilities increased payoffs and higher reported liabilities decreased payoffs.
Payoffs were calculated as follows: (1) when there was no audit, payoffs were
calculated as described earlier.; (2) when there was an audit and the participants’ total
reported liabilities were equal or higher than the correct total, payoffs were calculated as
described earlier; and (3) when there was an audit and a participant’s total reported liabilities
were lower than the correct total, the amount of underreporting was subtracted twice from

their total income. This third calculation corresponds to a situation in which audited
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respondents who were non-compliant had to pay the liabilities they still owe, increased with a
fine of 100% of the underreported liabilities. With this payoff structure, full evasion (i.e.,
reporting a liability of 0 for all 80 returns) yielded the highest possible payout (€4) when there
were no audits, but the lowest (€0) when an audit did take place for each half. Independent of
whether there was an audit, full compliance (i.e., reporting the correct liability for all 80
returns) resulted in a bonus payoff of €2, whereas overreporting resulted in a payoff between
€0 and €2.

The applied audit rates were always in line with the information about the audit
probability communicated to the participants depending on condition and stage of the

experiment.

Ethics

The study was approved by the Psychology Research Ethics Committee (CEP) of the

Institute of Psychology at Leiden University.

Results
Analyses were performed with data from 180 participants (89 male, 88 female, 3

other/preferred not to say; age: M = 28.92 years, SD = 8,32). In total, 14,400 observations
were recorded and analysed (80 returns of 180 participants). 58 participants were allocated to
the low (10%) audit probability condition, 62 to the high (40%) audit probability condition,
and 60 to the ambiguous (10-40%) audit probability condition. 98 participants had their audit
probability increased, and 82 participants had their audit probability decreased after they had
completed half of all trials. The median time to complete the experiment was 16 minutes and
56 seconds. Out of all 180 participants, 58 were compliant over all 80 trials and 31 did not
comply on a single trial. 109 participants (61%) completed the study without being audited

and 71 participants (39%) were audited at least once. Of these 71 audited participants, 57
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(32%) were audited once and 14 (8%) were audited twice. Overall, participants received a
mean bonus payment of €2.22 (SD = €0.69). Those who were never audited received a mean
bonus payment of €2.44. Those who were audited once received a mean bonus payment of €2

and those who were audited twice a mean bonus payment of €1.41.

Overview of the analyses

Initially, we set out to conduct a repeated-measures analysis of variance (ANOVA).
Due to violations of the assumptions of repeated measures ANOVA in our dataset however,
we pivoted to non-parametric testing and administered a linear mixed model. Since the audit
probability was not constant over the course of the entire experiment, the 80 returns were
divided into two halves of 40 returns with the first half representing the baseline audit
probability and the second half representing the audit probability change. Accordingly, the
audit probability change is accounted for via the interaction between the audit probability
change (increase, decrease) and the factor termed time (baseline, change). The overall
analysis was therefore performed with time (baseline, change) as repeated measures, audit
probability condition (low, high, ambiguous) and audit probability change (increase, decrease)
as between-subjects factors, and compliance as the dependent variable. Additionally, we
included age and gender of the participants as covariates. To assess the robustness of the
overall analysis, it was rerun without the data from participants who either fully complied or
never complied on all trials. The findings of the overall analysis will be reported first,
followed by an evaluation of the four stated hypotheses and planned comparisons. Finally,

exploratory findings will be described.

Overall analysis

The distribution of the collected data violated the assumptions of sphericity and
normality, thus rendering the validity of the results of a repeated measures ANOVA

questionable. The violation of the assumption of sphericity across conditions was deemed as
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non-problematic as lower-bound sphericity correction yielded identical results. To address the
violation of the assumption of normality, we administered non-parametric testing in the form
of a linear mixed model with bootstrap confidence intervals. The results of this analysis
showed a main effect of audit probability condition. An interaction effect between audit
probability change and time on compliance, indicative of an effect of audit probability
change, was not found. As part of our exploratory analysis, a three-way interaction between
audit probability, time, and audit probability change was found. All results were also yielded
by the robustness tests. The significant three-way interaction was also found for both under-
compliance (incorrectly reporting fewer returns) and over-compliance (incorrectly reporting
higher returns). The significant effect of audit probability condition was only found for under-
compliance but not for over-compliance. The effects of the covariates age and gender were

not significant.

The effect of audit probability condition on compliance

The effect of Audit Probability Condition on compliance indicates that compliance
varied depending on whether participants were allocated to the low, high, or ambiguous audit
probability conditions (F = 6.31, p = 0.002). Accordingly, on average participants were
compliant on 51% of trials in the low audit probability condition, on 74% of trials in the high
audit probability condition, and on 73% of trials in the ambiguous audit probability condition
(see Figure 2). To test the first and second hypothesis, post-hoc comparisons interpreting the
effect of Audit Probability Condition were performed. Results supported both hypotheses:
compliance was significantly higher in the ambiguous audit probability condition than in the
low audit probability condition (t = 3.10, p = 0.007) and similar in the ambiguous and the high
audit probability conditions as indicated by the non-significant post-hoc comparison (t = 0.02,

p=0.982).



Figure 2.
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Compliance per audit probability condition.
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The effect of audit probability change on compliance

Our third and fourth hypothesis posed that changing the audit probability affects

compliance. More specifically, it was hypothesized that an increase in audit probability for the

second half of trials would yield higher compliance in the second half compared to the first

half (Hypothesis 111). A decrease on the other hand, was hypothesized to yield lower

compliance in the second half compared to the first half (Hypothesis IV). To test these

hypotheses, the interaction effect between Audit Probability Change and Time on Compliance

was analysed. The interaction effect of Time and Audit Probability Change is not significant

(F =0.980, p = 0.323). Furthermore, post-hoc tests comparing compliance of the first half of

trials to the second half are not significant for an increase in audit probability (t =-1.08, p =
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0.560) or a decrease in audit probability (t = 0.35, p = 0.724). On average, participants were
compliant in 65% of trials in the first half and in 67% of trials in the second half. In the
increase condition, the average compliance rate amounted to 71% in the first half and 74% in
the second half. In the decrease condition, an average compliance rate of 59% was recorded in

both halves (see Figure 3).

Figure 3.

Compliance per audit probability change.
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Exploratory results

A three-way interaction between time, audit probability condition, and audit
probability change was found (F = 6.58, p = 0.002). We chose to omit test statistics for post-
hoc comparisons; there are 66 possible variable combinations within the three-way

interaction, with many combinations being irrelevant for the purposes of our exploration.
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Therefore, by performing post-hoc comparisons with a Holm-Bonferroni correction applied,
significant statistical power is lost without considerable gains in information about the data.
Consequently, we are reporting descriptive statistics to further examine the encountered three-
way interaction.

For respondents allocated to the low audit probability (10%) and the increase
condition, the mean compliance rate was 52% in the first half and 56% in the second half after
the audit probability was increased to 15% (see Figure 4). For those in the decrease condition,
the mean compliance rate was 53% in the first half and 39% in the second half after the audit
probability was decreased to 5% (see Figure 5).

For respondents allocated to the high audit probability (40%) and the increase
condition, the mean compliance rate was 83% in the first half and 81% in the second half after
the audit probability was increased to 45% (see Figure 4). For those in the decrease condition,
the mean compliance rate was 59% in the first half and 68% in the second half after the audit
probability was decreased to 35% (see Figure 5).

For respondents allocated to the ambiguous audit probability (10-40%) condition and
the increase condition, the mean compliance rate was 82% in the first half and 87% in the
second half after the audit probability was increased to 15-45% (see Figure 4). For those in
the decrease condition, the mean compliance rate was 62% in the first half and 64% in the
second half after the audit probability was decreased from 10-40% to 5-35% (see Figure 5).

It stands out that the compliance rates of respondents in the high and ambiguous audit
probability conditions who had their audit probability increased differ considerably from
those in the decrease condition (see Figures 4 & 5). Among these conditions, a discrepancy in
compliance is already present in the first half of trials where no increase or decrease had
occurred yet. Accordingly, first half compliance rates among respondents in the high and
ambiguous audit probability are noticeably higher in the increase condition (high: 83%;

ambiguous: 82%) than those in the decrease condition (high: 59%; ambiguous: 62%).
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Notably, this is not the case for participants in the low audit probability condition with first
half compliance rates of 51.94% in the increase condition and 53.07% in the decrease
condition. Inspection of the raw data did not point to any systematic influence that might have
caused this. Therefore, we assume that this discrepancy was not caused by any factor related

to the operationalization of our task procedure.

Figure 4.

Compliance per audit probability condition for an increase in audit probability.
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Figure 5.

Compliance per audit probability condition for a decrease in audit probability.
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Discussion

The goal of this study was to investigate how providing information about audit
probability may affect compliance. We were primarily interested how different audit
probability treatments would affect compliance. To achieve this, we administered a fully
incentivized paradigm, where participant decisions during the experiment affected their final
payout. Therefore, we compared groups of participants who were either faced with a low
(10%), high (40%) or ambiguous (10-40%) audit probability. Additionally, we wanted to
gather experimental evidence regarding the effects of increases or decreases of audit
probability on compliance. This was operationalized by participants’ audit probabilities being

either increased or decreased by five percentage points after they had completed half of all
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trials. Finally, we wanted to explore whether audit probability condition (low, high,

ambiguous) and audit probability change (increase, decrease) interact to affect compliance.

The effect of audit probability condition on compliance

We predicted that compliance in the ambiguous audit probability condition would be
higher than in the low audit probability condition and equal to the high audit probability
condition. Our analyses confirmed both predictions. The results yielded almost identical
compliance rates for the high (40%) and the ambiguous (10-40%) audit probability condition.
Both were significantly higher than the compliance rate for the low (10%) audit probability
condition by around 20 percentage points. Accordingly, in our experiment, participants faced
with an ambiguous audit probability between 10-40% responded similarly to those faced with
a high audit probability of 40%. Since the audit probability in the ambiguous group was
randomly determined to be between 10% and 40%, infinite repetitions would amount to an
average audit probability of 25%. Despite this, participants were not less compliant in the
ambiguous audit probability condition even though it would have been a more profitable
strategy than in the high probability condition. Thus, the ambiguous audit probability
condition yielded the same compliance rates as the high audit probability despite the expected
utility of not complying being considerably higher for the ambiguous audit probability. This
result supports prior findings demonstrating that introducing ambiguity in decision-making
tasks can induce risk-perception (Gosh & Ray, 1997) and more cautious behaviour (Keller et

al., 2007).

The effect of audit probability change on compliance

We predicted that an increase in audit probability would be related to an increase in
compliance, and that a decrease in audit probability would be related to a decrease in
compliance. Contrary to our expectations, neither decreases nor increases in audit probability

yielded statistically significant effects on compliance in our data. Overall, respondents only
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marginally complied more when their audit probability was increased: from 71% in the first
half to 74% after the audit probability was increased by five percentage points. A decrease in
audit probability did not appear to affect compliance across the two halves of trials (58.9% vs.
58.5%; see Figure 3). The effects of both an increase and a decrease on compliance were not
statistically significant. These results contrast with previous evidence suggesting that
increases in audit probability yield increased tax compliance (Alm & McKee, 2006; Beck et
al., 1996; Fischer et al., 1992; Santoro, 2017; Slemrod et al., 2001; Stefura, 2012; Tagkalakis,
2013).

A potential explanation for this finding could be that the change of audit probability
operationalized in our task (five percentage points) was much larger in proportion to a
baseline audit probability of 10%, than of 40%. Interestingly, the compliance rates in the
ambiguous (10-40%) audit probability condition were not significantly affected by increases
or decreases in audit probability. The same is found for respondents faced with a high (40%)
audit probability, where changes in audit probability did not significantly affect compliance
either. Thus, participants faced with an ambiguous audit probability responded similar to
those faced with a high audit probability, even though their audit probability was equally as

likely to be low (10%) as it was to be high (40%).

Exploratory findings

In addition to our stated hypotheses, we set out to explore interaction effects between
the experimental variables to scan for potential relationships between them beyond our
predictions. The data analysis yielded a significant three-way interaction between time, audit
probability condition, and audit probability change. When inspecting the compliance rates per
audit probability conditions across the two trial halves, it stands out that changes in
compliance rates after audit probability changes only occurred in the anticipated direction for

participants in the low (10%) audit probability condition. More specifically, among those
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allocated to the low audit probability condition, the compliance rate increased slightly from
52% compliance in the first half to 56% in the second half after the audit probability was
increased from 10% to 15% (see Figure 4). Similarly, decreased compliance rates after a
decrease in audit probability were also only found for participants in the low probability
(10%) condition (see Figure 5). Here, the compliance rate decreased from 53% in the first half
to 39% in the second half after the audit probability was decreased from 10% to 5% (see
Figure 5). These results contrast those recorded for the high (40%), and ambiguous (10-40%)
audit probability conditions. Participants in the high (40%) audit probability conditions
displayed a slight decrease in compliance from 83% to 81% after the audit probability was
increased from 40% to 45% (see Figure 4). When faced with a decrease in audit probability to
35% however, compliance rates also increased: from 59% to 68% (see Figure 5). In the
ambiguous (10-40%) audit probability conditions, participants recorded an increase in
compliance rates from 82% to 87% after the audit probability was increased from 10-40% to
15-45% (see Figure 4). When the audit probability was decreased from 10-40% to 5-35%,
participants also exhibited an increase in compliance rate: from 62% to 64%.

Consequently, in our data, changes in audit probability only coincided with
compliance rate changes in the direction we predicted for participants in the low (10%) audit
probability condition. We believe that this might result from the increases and decreases
operationalized in our experiment being larger in proportion to the baseline audit probability
for the low audit probability condition compared to the high and ambiguous audit probability
conditions. Note, that a change in audit probability of five percentage points amounts to a
change in audit probability of 50% of the baseline audit probability of 10% but only 12.5%
with a baseline audit probability of 40%. Furthermore, within the low audit probability
condition, it stands out that while both an increase and a decrease in audit probability affect
compliance in the predicted direction, only the decrease appears to have had a notable effect.

Note, however, that due to the exploratory nature of these findings, meaningful statistical
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significance could not be asserted within this study. Therefore, we want to highlight the need

to investigate the reported findings further via confirmatory testing.

Implications

The observed effects of audit probability condition imply that when considering a
reference audit probability number for the task, respondents oriented themselves at the upper
end of the ambiguous audit probability spectrum rather than the lower end, or somewhere in
the middle. This follows from participants’ compliance rates being significantly higher for the
high (40%) and ambiguous (10-40%) audit probability conditions compared to the low (10%)
audit probability condition. Crucially however, compliance rates of the high and ambiguous
audit probability conditions appeared to be similar. This is reflected in both their similar
descriptive statistics and the statistically non-significant difference in compliance between
those faced with either the high or the ambiguous audit probability. If participants faced with
the ambiguous audit probability are expected to act according to an audit probability between
10 and 40 percent, we would expect their compliance rate to be between those of participants
faced with low and high audit probabilities too. In the present study, this was not the case;
therefore, we suggest that participants used the upper (40%) rather than the low end of the
audit probability spectrum as a reference point. This is in line with the findings of existing
research on uncertainty avoidance (Camerer & Weber, 1992; Ellsberg, 1961).

Additionally, it follows that similar compliance rates as those achieved by announcing
a high audit probability may be yielded by an ambiguous audit probability while performing
fewer audits. This suggests that the announcement of an ambiguous audit probability may be
an effective tool to maintain higher compliance rates while saving the resources necessary to
perform those audits in practice.

The absence of an effect of audit probability change (increase, decrease) in our data

suggests that within in our experiment, participants did not perceive changes in audit
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probability as significant enough to influence their choices when filing the returns across all
audit probability conditions. Additionally, we encountered a significant three-way interaction
between audit probability condition (high, low, ambiguous), audit probability change
(increase, decrease), and time (baseline, change) as part of our exploratory analysis. To us,
this interaction effect and subsequent inspection of the data indicated that only decreases in
the low (10%) audit probability condition may have influenced compliance. Firstly, this
suggests that increases and decreases may affect compliance differently depending on the
baseline audit probability. Secondly, audit probability change may only affect compliance
when changes are large enough in proportion to the baseline audit probability. Accordingly,
audit probability increases and decreases of five percentage points only yielded increases and
decreases in compliance, respectively, for participants in the low (10%) audit probability
condition but not for the high (40%) and ambiguous (10-40%) conditions. Granted, a
statistically significant effect could not be established in this study due to the exploratory
nature of these examinations. Nonetheless, note that audit probability change not only failed
to affect compliance in the expected direction for participants faced with a high audit
probability, but also for those faced with an ambiguous audit probability. This further points
towards our suggestion that, similar to those faced with a high audit probability, individuals
faced with an ambiguous audit probability may act with a more conservative reference audit

probability in mind than those faced with a low audit probability.

Future research

Control condition

Our experiment did not entail an explicit control group functioning as a baseline for
the audit probability change introduced after participants completed half of all trials. It may be
argued that the first half of trials which featured the baseline audit probabilities effectively

acted as a control reference within our experiment. However, prior research has demonstrated
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that the likelihood of cheating increases as people become bored or tired (Jacobsen et al.,
2018, as cited in van Dijk et al., 2020). Note, that in our experiment, compliance slightly
increased from 65% in the first half to 67% in the second half overall. In our paradigm, the
announcement of an audit probability change after the first half may reiterate the possibility of
being audited to participants. Consequently, this might mitigate any increased non-
compliance due to tiredness or boredom in the second half. Introducing a consistent control
condition for the entirety of the experiment would aid in obtaining a clearer overview of the
effects of audit probability change in the data. Therefore, future replications could feature
conditions where the audit probability remains the same over the full duration of the

experiment to control for the potential occurrence of this phenomenon.

Endowment framing

In our experiment, contrary to non-compliance when filing taxes in real life,
participants were unable to complete the paradigm and be punished by being left with less
money than they started with. When acting conservatively and complying on every return,
participants were able to collect a comparatively moderate compensation for participating
regardless of whether they would be audited or not. When acting risky however, it could be
argued, that participants might have felt inclined to choose an “all or nothing” approach:
receiving a big payout, but also facing a bigger risk of receiving no additional compensation.
After all, placing a zero on every return allowed finishing the experiment quicker while
merely rolling the dice to either receive a comparatively big reward or no additional
compensation at all. Arguably without a real perception of loss. When being caught with
evading taxes in real life however, perpetrators may not only face financial penalties but even
jail time depending on the severity of the offence.

To introduce the perception of a negative consequence after being “caught” for non-

compliance in our paradigm, future iterations could include participants receiving an
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endowment at the beginning of the experiment with compliance behaviour then affecting the
final payout. By complying fully, participants would receive the proportion of income that
was not returned in the paradigm as a payout. When evading, participants would have the
chance to retain more of their endowment while facing the risk of being fined and receiving a
smaller payout than initially endowed with. Here, choosing to not comply and being “caught”
through an audit would simulate the risk of a financial penalty, comparable to being caught
for evading taxes. Another option to adjust the paradigm in a manner more comparable to the
functioning of taxes would be to introduce a common good framing. Taxes are collected to
serve the collective. The present paradigm on the other hand only entails financial
consequences for each participant separately. To address this, a future experiment could
feature common goods framing where returns filed by respondents as part of the tax return
task would go towards a common good (i.e. planting trees). Here, evading would not just
affect the individual payout, but also the total contribution of all participants towards a

common good (the planting of trees).

Proportionate audit probability change

We believe that our exploratory findings, particularly the significant three-way
interaction between time, audit probability condition, and audit probability change, encourage
further investigation. To accomplish this, a future version of the administered paradigm could
implement increases and decreases in audit probability that are equal in proportion to the
baseline audit probability across all audit probability conditions. For instance, participants
faced with a baseline audit probability of 10% would have their audit probability changed by
5 percentage points, and participants faced with a baseline audit probability of 40% or 10-
40% would have their audit probabilities changed by 20 percentage points or 5-20 percentage
points, respectively. Additionally, it might be useful to introduce an intermediate audit

probability condition featuring an audit probability at the mid-way point between the high and
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the low audit probability conditions as an additional control. Accordingly, a paradigm with a
low probability condition at 10% and a high audit probability at 40%, could feature an
intermediate audit probability condition at 25%. This would introduce an additional reference
point to explore how the compliance rates of respondents are affected by varying audit

probabilities across a spectrum.

Uncertain audit probability condition

As discussed earlier, the present results suggest that participants oriented themselves at
the more conservative (upper) bound of the ambiguous audit probability spectrum. In our
paradigm, audit probabilities were always explicitly communicated in numbers, while in
practice, these numbers are not generally communicated by tax authorities. To approximate
real-world tax audits, a potential effect of an absence of any audit probability figures could be
investigated. Thus, a future study could introduce an “uncertain” audit probability condition
where participants are merely informed that they might be audited, without any indication of
how high the probability of an audit is. Here, a cautious shift in compliance would not be
bounded by any audit probability number but by the subjective probability and subsequent

risk assessment of an audit by the actor.

Conclusions

The present experiment yields several results that may deliver useful suggestions to
inform the practice of tax authorities. Our results imply that when individuals are faced with
an ambiguous audit probability, they act more cautiously, akin to being faced with a higher
audit probability. Therefore, employing ambiguous audit probabilities may offer a more
efficient way of performing audits by generating similar compliance rates while performing
fewer audits. Our results regarding the effects of changes in audit probability on compliance
on the other hand are less indicative. Consequently, we explored multiple avenues in

interpreting these findings and offer ways to test them in future research. Further research
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replicating and substantiating our findings on the effects of information about audit
probability on compliance is needed in general. Currently, our data delivers a promising
starting point, particularly in investigating the influence of ambiguity, for economic decision-
making in the context of tax compliance. Thus, our research may ultimately open the door for
further inquiry into how tax authorities can leverage the understanding of behavioural

responses to audit probability to enhance compliance strategies effectively in the future.
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Appendix
Table 1.
Test statistics of main and interaction effects on compliance of the overall test including the

total sample (Linear Mixed Model).

Effect tested Test statistic p-value
Condition (between-participants) F=6.31 p =0.002
Time

F=0.22 p = 0.643

(within-participants)

Change x Time
F=0.98 p=0.323
(between-participants)

Condition x Change x Time
F =6.58 p =0.002
(between-participants)




Table 2.

Test statistics of main and interaction effects on under-compliance of the overall test

including the total sample (Linear Mixed Model).

Effect tested Test statistic p-value
Condition (between-participants) F=9.76 p <0.001
Time

F=034 p = 0.562

(within-participants)

Change x Time
F=0.46 p = 0.497
(between-participants)

Condition x Change x Time
F =452 p=0.012
(between-participants)




Table 3.
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Test statistics of main and interaction effects on over-compliance of the overall test including

the total sample (Linear Mixed Model).

Effect tested Test statistic p-value
Condition (between-participants) F=1.01 p = 0.366
Time

F=0.17 p =0.680
(within-participants)
Change x Time

E =1.49 p=0.224
(between-participants)
Condition x Change x Time

F=3.26 p =0.041

(between-participants)
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Table 4.

Mean percentages of compliance, under-compliance, and over-compliance per half of trials

(standard deviations in parentheses).

First Half (Baseline) Second Half (Change)

65.50% 67.03%
Compliance

(43.65) (43.51)

9 0

Under-Compliance 29.85% 28.29%

(40.36) (40.25)

9 0

Over-Compliance 4.65% 4.68%

(14.99) (15.18)

Note. Compliance refers to correctly reported returns, under-compliance refers to returns that
are incorrectly reported and lower than correct returns, and over-compliance refers to returns

that are incorrectly reported and higher than correct returns.



Table 5.

Mean percentages of compliance, under-compliance, and over-compliance per audit

probability conditions (standard deviations in parentheses).
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Low Audit

Probability (10%0)

High Audit

Probability (40%0)

Ambiguous Audit

Probability (10-40%)

Compliance

Under-

Compliance

Over-

Compliance

50.97%

(44.13)

46.57%

(43.34)

2.46%

(6.64)

73.33%

(40.41)

20.08%

(33.56)

6.59%

(19.33)

73.75%

(38.15)

21.44%

(33.91)

4.81%

(15.07)
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Table 6.

Test statistics of the planned comparisons for the effect of audit probability condition on

compliance.
Post Hoc comparisons Test statistic p-value
Low (10%) — High (40%) t=-3.10 p = 0.007
Low (10%) — Ambiguous (10-40%) | t=-3.10 p =0.007

High (40%) — Ambiguous (10-40%)  t=-0.02 p =0.982
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Table 7.

Test statistics of the planned comparisons for the effect of Audit Probability Change on

Compliance.
Post Hoc comparisons Test statistic p-value
Baseline — Decrease (-5%) t=0.35 p=0.724

Baseline — Increase (+5%) t=-1.09 p = 0.560



