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Abstract

Laboratory experiments are frequently criticised, in part because of the sensitivity of the results
to specific features of the design. This paper addresses an important question regarding the key
aspect of the experimental environment: How should the dependent variable — participants’ choices
— be operationalised? For the specific context of laboratory research on income tax compliance,
we compare the effects of the two most common operationalisation types: the declaration of gross
income versus the declaration of tax payment. It is found that compliance is higher when partic-
ipants indicate their tax payment than when they declare their income. It is also discovered that
the effects of the three policy parameters of the economic model (tax rate, audit probability, and
fine rate) are stronger when participants declare their taxes than when they declare their income.
These results are relevant for interpreting prior and future experimental evidence on tax compliance
and can explain some contradictory previous findings. More broadly, this study suggests that the
results of laboratory experiments may depend on specific features of the experimental design, which
proposes a strong need for more systematic methodological research.
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Introduction

In the past decades, laboratory experiments (lab experiments hereinafter) have
become a widespread method in economics and economic psychology. Lab experiments
are often criticised for various reasons, and a particular concern is whether the results
are robust to changes in the experimental design (for a detailed discussion, see Falk and
Heckman 2009; Frechette and Schotter 2015; Levitt and List 2007). The similar issue is
raised specifically for laboratory experiments on tax compliance (Alm, Bloomquist, and
McKee 2015; Torgler 2002). A recent meta—analysis by Alm and Malézieux (2021)
seeks to clarify some of the potential effects of experimental designs. Still, many
questions remain unsolved. Indeed, there is little consensus about the ‘state-of-art’ of
the experimental design for studying income tax compliance (Malézieux 2018;

Muehlbacher and Kirchler 2016).

Perhaps the most significant element of the experimental environment is the
operationalisation of the dependent variable(s). If the invariance principle — ‘tacitly
assumed’ (Tversky and Kahneman 1986, 253) in the traditional normative decision
theory — holds, it should not matter how preferences are elicited. However, there is
overwhelming evidence for its violation. Such research finds, for instance, a disparity
between willingness-to-pay versus willingness-to-accept (Horowitz and McConnell
2002), framing effects in risky choice (Steiger and Kiihberger 2018) and in public good
experiments (Cookson 2000), differences in eliciting responses directly (‘hot play’) or
by choice from a presented vector of strategies (‘cold play’, see Brandts and Charness
2011), different levels of cooperation in ‘give—some’, ‘take—some’, ‘keep—some’, or
‘leave—some’ in social dilemma games (Haesevoets et al. 2019; Van Dijk and Wilke
2000), and only weak correlations among different methods to elicit risk preferences

(Frey et al. 2017). For a specific context of tax compliance, possible effects of the



operationalisation have hardly been studied so far, although there are reasons to assume
that those possible effects affect experimental results (Muehlbacher and Kirchler 2016).
Hence, the question arises as how tax compliance should be operationalised in the

laboratory.

In principal, two different approaches are discussed in the field. In some studies,
compliance has been measured by asking participants to declare the amount of income
they report to a tax authority (e.g. Alm, Jackson, and McKee 1992; Kirchler et al. 2009;
Mittone 2006). In other researches, the task is designed to indicate the amount of taxes
participants are paying (e.g. Bazart and Pickhardt 2011; Casal et al. 2016; Torgler and
Schaltegger 2005). Table 1 shows the standard instructions for these two

operationalisation types.

[Table 1 near here]

A meta—analysis of 70 lab experiments on tax compliance (Alm and Malézieux
2021) reports that the instruction of Type I (the income declaration) is applied in 67% of
the studies, and 33% of the studies apply the instruction of Type II (the tax declaration).
The results on the effects of operationalisation types are somewhat inconclusive. In the
main analysis, operationalisation has no significant impact on compliance. However, it
has the largest effect of all predictor variables studied in an additional analysis
conducted as a robustness check (see Table 13 in Appendix of Alm and Malézieux
2021) based on a smaller sub—set of studies for which information about
operationalisation types and policy variables (tax rate, audit probability, and fine rate)
are available. When controlling for the effects of the policy variables, instructing

participants to declare the amount of taxes to pay (Type II) is related to higher



compliance than when the task is to declare the amount of gross income (Type I). These
contradictory results are difficult to interpret. One of the possible explanations is that
the effect of operationalisation probably interacts with other features of the
experimental design. Such moderation effects of the experimental environment are not
considered in the meta—analysis, given its intended focus. Due to the ambiguous results,
it is necessary to address the effect of operationalisation types more systematically.

Clarifying any potential effects of operationalisation is important for
interpretating previous and future experimental results, and such research may help to
improve the experimental designs. Further, although at presence declaring the gross
income is a more realistic task as it mimics the taxpaying situation of self~employed
taxpayers, declaring the tax payment may soon increase in its importance due to the
digitalisation of the tax reporting process. In countries like Germany and the US, for
instance, the electronic filing systems are becoming more popular. Such applications
automatically compute and display the tax obligation that results from the information
provided by users, so that the focus is turned to on the tax payment through the
electronic tax reporting . Playing around with the input until one is satisfied with the
resulting due is facilitated by such tax filing software. Hence, when this becomes a
standardised procedure, the declaration of tax payment may increase its importance in
the operationalisation of lab experiments.

A simple effect of operationalisation would not be overly problematic for the
interpretation of experimental results, as it would merely shift the observed mean tax
compliance up- or down. The interpretation of the treatment effects studied in an
experiment would remain the same. More worrisome would be if the operationalisation
types interacted with other variables, because this could mean that the existing

experimental evidence is biased by false positive or negative results. The observation of



such interaction effects would seriously challenge the validity of a large part of the
published results, such as the findings on the effects of the three policy parameters of
the traditional economic model on income tax evasion (Allingham

and Sandmo 1972). Although the meta—analysis (Alm and Malézieux 2021) reveals that
across all studies the tax rate has a negative effect on compliance and that the audit
probability and the fine rate have a positive effect on compliance, the observations
made in each individual experiment are quite volatile. Indeed, the extant literature (e.g.
Kirchler et al. 2010; Muehlbacher and Kirchler 2016) reveals that the tax rate has a
negative effect in 71% of the experiments, a positive effect in 14%, and no effect in
14%; for the audit probability, a positive in 91% and no effect in 9% are observed; and
for the fine rate, a positive in 50% and no effect in 50% are found. A more recent
review of the literature (Malézieux 2018) reports similar divergent effects of the three
policy parameters. There are several explanations for these (partly) contradicting
results. However, if the size and/or direction of these effects depends on how tax
compliance are operationalised, this can well explain the puzzling findings. Thus, in
addition to examining the main effect, it seems crucial to explore possible interaction
effects that the operationalisation types might have with other parameters of the
experimental design, such as the tax rate, the audit probability, and the fine rate.

In this paper, we report the results of an incentivised laboratory experiment in
which we compare the effects of the two most common operationalisation types on tax
compliance. Further, we analyse whether the operationalisation of compliance
moderates the effects of three policy variables (tax rate, audit probability, and fine rate)
and income. We also conduct a web—based experiment without monetary incentives as a
pilot study, which produces the similar results (the pilot study is summarised in Section

A in Supplemental material). Before summarising and discussing the analysis, we



present the theoretical consideration about how operationalisation can affect tax

compliance in the lab as well as our hypotheses.

Theoretical framework

Framing effects and similar violations of the invariance principle has led to the
development of alternative and more realistic theories about how decisions are made.
Among the more prominent theories is the prospect theory (Kahneman and Tversky
1979), which is also frequently applied to explain taxpayers’ reporting decisions
(Fochmann and Wolf 2019; Schepanski and Shearer 1995; Yaniv 1999). The core
assumption in the prospect theory is that decision outcomes are evaluated as deviations
from a neutral reference point, which may be constituted, for instance, by the status quo,
expectations or external stimuli provided in the decision environment. The reference
point determines whether outcomes are perceived as gains or losses, and, thus, affects
the propensity for a risky choice such as evading taxes (for an overview of this
paradigm in the tax compliance research, see Muehlbacher 2021).

Assumptions about the reference point are therefore crucial for applying the
prospect theory in the analysis of tax compliance. For self-employed taxpayers, three
potential reference points are discussed in the extant literature (Bernasconi, Corazzini,
and Seri 2014; Copeland and Cuccia 2002; Dhami and Al-Nowaihi 2007; Kirchler et al.
2009; Kirchler and Maciejovsky 2001; Martinez—Vazquez, Harwood, and Larkins 1992;
Muehlbacher and Kirchler 2013; Schepanski and Shearer 1995): gross income, expected
net income, and current asset position (the last of which corresponds to the taxpayers’
withholding—position that depends on whether and how much advance tax payments are
made), each leading to different predictions for behaviour. Which of these potential
reference points taxpayers actually employ is unclear, but the scarce empirical evidence

suggests expected net income (Copeland and Cuccia 2002; Kirchler et al. 2009) and



current asset position (Kirchler and Maciejovsky 2001; Schepanski and Shearer 1995)
as the most likely choices.

Similar issues arise when analysing tax compliance in lab experiments. Again,
participants can either use the gross income or the expected net income as the reference
in their reporting decisions. The third option — the current asset position, however, is
slightly different because in experiments, typically, no prepayments are made that lead
to over (or under) withholding of taxes. Hence, the current asset position in an
experimental setting is either (again) the gross income or participants status quo when
coming to the lab and before receiving the experimental payment (i.e. 0 or any other
pre—experimental financial status). Which reference point is applied in the lab has not
been systematically investigated. However, it seems likely that the operationalisation of
tax compliance affects the decision frame and subsequently the willingness to take the
risk of evading taxes (as hypothesised in Muehlbacher and Kirchler 2016). In the
following, we propose two different mechanisms that lead to competing predictions. For
the first mechanism, it is assumed that the operationalisation type determines
participants’ reference point by putting the focus either on the gained income or the loss
caused by the tax payment. The second mechanism draws on the assumption that the
different numerical information provided by the two types of instructions (the gross
income versus the tax payment) is used as the reference.

We consider operationalisation Type I first: instructing participants to declare
their income puts the focus on the gains achieved. The reference point used for this
positive decision frame is (most likely) the participants’ pre—experimental status quo.
Then the choice is between a sure gain — the net income after paying a full tax due — and
a risky but potentially larger gain obtained by evading taxes. For strictly positive

outcomes, the prospect theory predicts risk aversion, which makes tax compliance more



likely to occur.! Turn to the operationalisation Type II instructions: instructing
participants to declare their taxes. The focus here is on the loss that occurs due to the tax
payment, which implies that the reference point is the gross income before paying taxes.
The choice is between a strictly negative outcome — a sure loss by being compliant —
and a potentially smaller loss by evading taxes. In the loss domain, the willingness to
take the risk of evading taxes is high. To summarise the first mechanism, we suggest
that operationalisation affects the reference point by putting the focus either on gains or
on losses. If this is true, it means a consequence that Type I (the income declaration)
produces a higher level of compliance than Type II (the tax declaration).

For the second mechanism that we propose, it is assumed that participants draw
on a number stated in the instruction when choosing a reference for their reporting
decision. In the instruction of Type I, participants read a number indicating their gross
income (e.g. ECU1,000) and are instructed to declare this amount. If this number serves
as the reference point, then the reporting decision occurs in the loss domain, and thus, in
opposition to our earlier prediction, tax evasion would be more likely to take place. By
contrast, the number emphasised in the instruction of Type II is the legally prescribed
tax payment (e.g. ECU400, given a tax rate of 40%), and participants are expected to
pay this amount. Using the number indicating the legally prescribed tax payment as the
reference point results in a mixed gamble with one outcome in the gain domain
(‘successful’ evasion) and another in the loss domain (fined evasion). For mixed
gambles, the prospect theory predicts a particularly strong risk aversion. Accordingly,

tax compliance should be exceptionally high. Hence, if participants apply the number

! Focussing on income might also mean that the expected net income serves as the reference
point. However, this seems less likely to occur because necessary calculations would require

substantial cognitive efforts.



provided in the instructions as the reference point, lower compliance with the
instruction of Type I than that with the instruction of Type II is to be expected.

To summarise, the two proposed mechanisms lead to opposing predictions. If
different instructions change the focus made in the decision frame, it will be expected
that Type I yields higher compliance than Type II. If, however, a number indicated in
the instruction serves as the reference in reporting decisions, Type I will result in lower
compliance than Type II. Although, from this theoretical viewpoint, the direction of
effects is unclear (suggesting a two—sided hypothesis), a recent meta—analysis (Alm and
Malézieux 2021) suggests that the instruction of Type I lead to lower compliance than
the Type II instruction. Therefore, we propose a directional hypothesis H1:

Operationalising tax compliance in laboratory experiments by using the Type I
instruction (the income declaration) leads to a lower level of compliance than the
Type Il instruction (the tax declaration).

Four further hypotheses, H2-H5 (see Supplemental material), concern the
potential interaction effects of operationalisation with other parameters in the
experimental design. The core question these hypotheses are addressing is whether
instructions moderate the effects of these parameters. We test such potential interaction
effects for four determinants of compliance: tax rate, audit probability, fine rate, and

income.? All the hypotheses, the procedure implemented in the experiment, and the

? Regarding the bomb crater effect and the corresponding results, an additional hypothesis H6 is

detailed in Subsection B3 in Supplemental material.



strategy for the statistical analyses were pre-registered on the website of the Open

Science Framework (https://osf.io/gnjha).?

Method

The hypotheses of this research are tested in the incentivised laboratory
experiment, in which we manipulate the operationalisation of tax compliance, the three
policy parameters of the economic model and experimental income. Additionally, a
web—based experiment is conducted as a pilot study (N = 467) which produces the
similar results. This pilot study is reported in Section A in Supplemental material.
Sections D and E in Supplemental material include the materials from both the pilot and

the main studies. All data are posted in the online repository (https://osf.io/a8q21/).

Participants

A prior power analysis (see Section C in Supplemental material) suggested a
sample of 494 participants, but due to budget constraints our final sample is N = 365.
The mean age is M = 23.42 (SD = 5.57) years, 60% are female, 39% are male, 0.3%
indicate ‘other’ as gender, and 0.8% leaves this question blank (for the analysis, the
latter two values are replaced with the mode, which is female, and 3 missing values

regarding age are replaced by the median of 22).

3 Note that at the time of the pre-registration, a preliminary version of the meta-analysis by Alm
and Malézieux (2021) did not include the analysis of operationalisation types, and so our

original hypothesis H1 was non-directional.



The experimental design and procedure

Participants were recruited at the University of Vienna in 2019. Participation
was remunerated by the amount between €2—12. To determine the payoff, one of thel6
experimental rounds was drawn randomly, and income from this round was converted
to Euro (ECU200 = €1). In addition, participants received a show—up fee of €2. The
average total payoff was M = €9.45 (SD = 1.98, range: 2—12) for spending about M =
15.31 (SD = 3.15, range: 9.82 — 35.57) minutes in the lab. Course credits were not
provided for participation.

The basic experimental design was similar to those standard tax compliance
experiments. The two operationalisation types (the income declaration versus the tax
declaration) were implemented as the between—subjects treatments. The policy
parameters were manipulated within—subjects. These parameters included the tax rate
(20% versus 40%), the fine rate (0.5 versus 1.5 times the evaded amount, in addition to
paying the missing tax due), and the audit probability (1% versus 15%). The level of
income varied endogenously (between ECU1,000 and 2,000) with participants’
performance in a real—effort task (or the ‘slider task’, see Gill and Prowse 2012) which
had to be completed at the beginning of each round.

Two test (pilot) rounds were followed by 16 experimental rounds which were
subject to the analyses. The policy variables varied in each round with each possible
combination occurring twice (for details see Table B1 of Section B in Supplemental
material). After the real—effort task was completed, the screen showed an information
sheet about the total gross income, the tax due, the tax rate, the audit probability, and
the fine rate of the actual round. Finally, a tax report for the respective round by
declaring either their gross income (the income declaration) or by stating their tax

payment (the tax declaration) was provided to participants. After completion,



participants were informed whether they were audited and whether a fine had to be paid.
An audit occurred only in round eight.

The dependent variable was relative compliance in percent; this was calculated
by dividing the responses by the total income or the total tax due (multiplied by 100).
For the technical reason, it was possible to indicate a number larger than the actual
gross income or the tax due, which would yield a relative compliance of > 100%. The
values from 101% to 110% were set to 100%, and the values above 110% were treated
as missing observations (as stated in our pre-registration). There were only five such
observations in the 16 experimental rounds from four participants. A relative
compliance level between 101% and 110% was observed two times, and a relative
compliance level above 110% was observed three times.

The original material and an English translation can be found in Section E in
Supplemental material. The data are available in the online repository

(https://osf.io/a8q2f).

The results

Regardless of operationalisation types, averaged relative compliance is M =
39.41 (SD = 42.55) across all n = 5828 observations from the 16 experimental rounds.
For the first test of H1, compliance is averaged across the 16 experimental rounds
separately for each participant, regardless of the varying levels in the policy variables in
each round. This overall compliance indicator is lower in the experimental condition in
which participants are instructed to declare their gross income (M = 36.19, SD = 31.69)
than when they are asked to declare their tax payment (M = 42.68, SD = 27.43), #(363) =

-2.09,p=.037,d=0.22.



Figure 1 depicts average relative compliance separately for each of the 18
rounds (the 2 test rounds and the 16 experimental rounds) by the operationalisation
types. Note that in each round, a different combination of the policy variables (tax rate,
audit probability, and fine rate) is implemented. To test the effects of the between—
subjects factor operationalisation type (H1), the policy variables manipulated within—
subjects, the endogenously varying level of experimental income and their potential
interactions (H2—-HS5), and a mixed—effects regression with relative compliance as
criterion are estimated. To account for the repeated measurements, the regression model
includes a random intercept for individuals. All experimental treatments are effect—
coded for the analyses.

The results are summarised in Table 2.* The type of operationalisation affects
compliance as hypothesised (H1) states, with higher compliance in the tax declaration
condition than that in the income declaration condition. All policy variables and
experimental income have the expected effects (Alm and Malézieux 2021). Also,
participants’ gender and age affect compliance similarly as reported from prior studies
(e.g. Hofmann et al. 2017). Further, compliance slightly declines with the progressing of
the experimental rounds. Whether an audit occurs in a previous round does not
negatively affect compliance. The significant interaction effects indicate that the effects
of the policy variables vary in association with the operationalisation types (thus,
supporting H3—HS5). However, for experimental incomes, no such interaction effects are

observed (i.e. rejecting H2).> The similar results as with the OLS regression detailed in

* A simpler regression model including only the main effects produces the similar results.
> We also explored for higher order interactions and found some significant three-way
interactions. These do not change the interpretation of the results presented in Table 2. A

summary of this analysis can be found in Subsection B2 in Supplemental material.



Table 2 are obtained by means of a logistic mixed—effects regression analysis with
dichotomised compliance (1 = full compliance; 0 = evasion) as the dependent variable.
An exception is that the interaction between the operationalisation type and the fine rate
is not significant in this additional analysis (for a summary see Table B2 in

Supplemental material).

[Figure 1 near here]

[Table 2 near here]

To explore the nature of the observed interaction effects, all experimental
rounds, which share the same factor level of the analysed policy variables (e.g. there
are eight rounds with a tax rate of 20%), are averaged and compared to the average
observed for the other factor levels (e.g. a tax rate of 40%) by an univariate repeated
measures analysis of variance (ANOVA) with the operationalisation types as the
between—subjects factor and with the respective policy variable as the within—factor.
This analysis is repeated for each of the three policy variables. Table 3 shows the means
and standard deviations of averaged compliance for each level of the policy variables
separately for the two operationalisation types.

Regarding the effect of tax rate (H3), the ANOVA, as in the regression analysis,
yields significant main effects of operationalisation types, F(1, 363) =4.37, p = .037,
op®> = .09, and tax rate, F(1, 363) = 17.28, p <.001, op> = .02, as well as the interaction
effect of these two experimental manipulations, F(1, 363) = 63.20, p <.001, w,*> = .08.
How this interaction affects compliance is depicted in Figure 2. Two dependent sample
t-tests conducted as post hoc analysis show that a higher tax rate resulted in less

compliance only when the task for participants is to indicate the tax, #(183) =-7.48, p <



.001, d = -0.55. When they are instructed to indicate their gross income, a higher tax

rate has a small, positive effect on compliance, #180) = 3.27, p =.001, d = 0.24.

[Table 3 near here]

[Figure 2 near here]

A similar analysis is conducted to explore the interaction effect of
operationalisation types and audit probability (H4). This analysis shows, once again, a
significant main effect of operationalisation types, F(1, 363) =4.41, p = .037, 0p* = .03,
a significant effect of audit probability, F(1, 363) = 335.69, p <.001, w,>=.31, and a
significant interaction effect between these two factors, F(1, 363) =25.82, p <.001, my?
=.03. Figure 3 shows the observed interaction effect. Post hoc tests reveals that the
effect of audit probability is stronger in the tax declaration condition, #183) = 14.84, p
<.001, d = 1.09, than in the income declaration condition, #(180) = 10.75, p <.001, d =

0.80.

[Figure 3 near here]

The ANOVA for the interaction between the fine rate and operationalisation
(H5) yields the significant main effects of operationalisation types, F(1, 363) =4.39,p =
037, wp? = .06, the fine rate, F(1, 363) = 131.40 p <.001, ,* = .15, and a significant
interaction effect between these two factors, F(1, 363) =9.68, p =.002, w,*> = .01. This
interaction is depicted in Figure 4. The post hoc analysis shows that the effect of the
fine rate is slightly stronger in the tax declaration condition, #(183) = 8.75, p <.001, d =

0.65, than in the income declaration condition, #183) = 7.58, p <.001, d = 0.56.



Figure 4 about here

Before conducting the above analyses, we first check the frequency distribution
of relative compliance. We notice that in 6.6% of all observations, participants showed
a level of relative compliance that is exactly equal to the tax rate in this round. This
occurs in 13% of all observations in the income declaration condition but only once in
the tax declaration condition (for details see Subsection B4 in Supplemental material).
A possible explanation for this is that some participants in the income declaration
condition had misunderstood the instruction: instead of declaring the gross income, they
stated the tax payment and thought that they would comply with the given tax rate by
doing so. Because this occurs mainly in the income declaration condition, it may have
amplified the observed effect of operationalisation types reported in the following.
Hence, we conduct robustness tests after correcting the data for this problem and gain

largely the same results. These are reported in Subsection B4 in Supplemental material.

Discussion

Laboratory research in general, and the research on tax compliance in particular,
is frequently criticised for various reasons. Apart from the controversial discussion
about the external validity of experimental results, the criticism also concerns the lack
of consensus in the experimental design. This research is an attempt to systematically
examine this issue by focussing on the most important aspect of experimental
environments: How is tax compliance operationalised in the lab? It is found that
instructing participants to declare their gross income, as most reported in tax

compliance experiments, results in lower compliance than when instructing participants



to declare their tax payment (H1). Further, and probably even more relevant for the
experimental tax research, it is discovered that the type of operationalisation
substantially alters the effects which are well-documented by some previous
experiments (Alm and Malézieux 2021; Kirchler et al. 2010) and the cornerstone of
economic theories about tax compliance — the impact of tax rates, audit probabilities,
and fine rates (Allingham and Sandmo 1972). All interaction effects detected in this
research are of similar nature, that is, the expected effects are stronger when participants
declare their tax payment than when declaring their income. This well supports H3, H4,
and H5). For the tax rate, we even observe a reversed effect, higher compliance due to a
higher tax rate, in the income declaration condition. For the income declaration, there is
no interaction effect in the main analysis; thus H2 is not supported. Such a moderation
effect is only drawn from some of the additional analyses conducted as robustness
checks.

Our main finding regarding lower compliance when participants declare their
income can be explained by assuming that participants draw on the numbers stated in
the experimental instruction when choosing their reference point for the reporting
decision. Using the gross income as the reference creates a negative decision frame that
makes susceptible to tax evasion. By contrast, using the tax payment as the reference
frames the decision as a mixed gamble which enhances compliance. However, how can
the observed interaction effects be explained? Regarding the tax rate, a simple
explanation for the interaction with operationalisation is that the numbers used in the
instruction vary with tax rates in the tax declaration but not in the income declaration
condition. The resulting tax due participants have to declare is higher or lower
depending on the given tax rate, but the income they are instructed to declare remains

the same regardless of the tax rate. Similarly, the stronger effect of audit probabilities



produced by operationalising compliance as the tax payment can be explained by the
fact that it is easier to compute the consequence of getting caught in this experimental
condition. The fine rate is communicated as a multiple of the evaded tax amount, so
calculating the costs of getting caught is simpler than in the income declaration task.
Hence, the observed interaction may result from simplifying the decision problem — the
tax payment declaration task by the instruction of the second type operationalisation.

These interaction effects may explain some contradictory findings from the
previous experiments. A review of empirical studies (Kirchler et al. 2010) finds that
particularly for the effects of income, tax rate, and fine rate, the experimental results are
puzzling. The most ambiguous prior findings are on the tax rate, for which, as in this
study, both positive and negative effects have been detected. Different approaches in
operationalising compliance can explain why some experiments gain the expected
effects and others do not, or even reverse effects. Thus, the present research is highly
relevant for evaluating and interpreting prior and future experimental evidences about
tax compliance.

The findings of this research also have broader implications beyond the scope of
researching tax compliance, and they may be relevant for designing experiments in
other fields (for more recommendations for good experimental designs, see Camerer
2011). This study adds to a growing body of literature by addressing the critique on the
generalisability of experimental findings (Frechette and Schotter 2015; Levitt and List
2007). Its focus is on the operationalisation of the dependent variable — the key element
of experimental designs. This research complements the previous effort to
systematically improve and refine operationalisation (e.g. Brandts and Charness 2011;
Frey et al. 2017; Horowitz and McConnell 2002; Van Dijk and Wilke 2000). In line

with the prior research, it demonstrates that the operationalisation of experimental



designs matters. Although we consider that it can be beneficial to use a certain amount
of ‘pluralism’ to assess the replicability and generalisability of experimental results, the
importance of systematic research on such an issue cannot be stressed enough.

There are some limitations of this research. The experiment is based on a
within—subjects design, which makes the manipulation of the policy variables more
transparent for participants. A replication of our findings by applying a between—
subjects design will be useful. Further, our sample consists mainly of students from
various disciplines. Although employing student participants as the subjects remains
common and although the study by Alm, Bloomquist, and McKee (2015) demonstrates
that student responses are similar to those of real world taxpayers, further studies should
try to replicate our findings with more experienced participants who are familiar with
the task of declaring the gross income in view of their practice in the real world.
Perhaps, the difference between the two operationalisation types is even stronger among
this population.

It is bit surprising that a substantial number (13%) of participants in the income
declaration condition declared an amount of income that mirrored exactly the tax rates
of the experiment. The most plausible explanation is that participants misunderstood the
instruction and thought to comply with the given tax rate by declaring the corresponding
amount (20% and 40%, respectively) of income. After re-checking the applied
materials, however, we find no obvious confusing information that could have caused
the problem. Another explanation is that the most recent tax related experiment
conducted in the same laboratory (by another research group) a few weeks before this
research had implemented the tax declaration method of operationalising compliance.
Since participants are recruited from the same database, it cannot be ruled out that some

of the subjects might have already participated in that earlier experiment and that they



were used to declare the tax payment to indicate the level of compliance. Nevertheless,
the robustness checks we conduct to correct for this problem in the data produce largely
the same results as the original analyses (see Subsection B4 in the Supplemental
material).

Which type of operationalisation should be used in future experiments on
income tax compliance? The type of the income declaration corresponds to the situation
of self~employed taxpayers in the real world, and hence it may have more external
validity than the tax declaration. However, the income declaration also seems to be
more complicated for participants, as it requires more calculations when evaluating the
outcome of reporting decisions. Indeed, a non—negligible number of participants in this
study seemed to have misunderstood the instruction for this operationalisation. Further,
the expected effects of the policy parameters — tax rate, audit probability and fine rate —
are weaker in the income declaration condition than in the tax declaration condition. To
some degree, this indicates a better internal validity for the use of the tax declaration
because these behavioural responses are more in line with the theory and the prior
empirical results. In addition, although the tax declaration is at present different from
the real world setting for most taxpayers, this difference can well change soon given
that digitalisation will change the procedure of submitting tax files to authorities. As
noted in the introduction, the tax declaration task may increase in its importance when
electronic filing systems become more broadly used.

In sum, the results of this paper indicate that any conclusion for real world tax
advice, which is drawn from experiments in the tax research, must be taken cautiously.
Additional research is needed on how other types of operationalisation — in tax
compliance laboratory experiments and beyond — may affect experimental results and

their interpretation.
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Table 1. Two types of operationalising tax compliance in lab experiments.

Type 1. Declaration of income

Type 2. Declaration of taxes

Your gross income: 1,000 ECU
Your tax due (40%): 400 ECU

Please indicate how much of your
income you declare (any amount
between 0—1,000 ECU):

ECU

Your gross income: 1,000 ECU
Your tax due (40%): 400 ECU

Please indicate how much of your
tax due you pay (any amount
between 0-400 ECU):

ECU




Table 2. Summary of a linear mixed—effect regression with relative compliance as

dependent variable.

Relative compliance

Intercept 23.91 ***
(6.64)
Round -0.26 ***
(0.08)
Income® -1.03 **
(0.39)
Last period audited® 292 t
(1.69)
Age 0.92 ***
(0.28)
Gender* -9.04 **
(3.14)
Operationalization type® 343 *
(1.52)
Tax rate® -1.65 ***
(0.38)
Audit probability’ 11.56 ***
(0.38)
Fine rate? 5.31 ***
(0.38)
Operationalization type x Tax rate -2.95 xEx*
(0.38)
Operationalization type x Audit probability 3.26 ***
(0.38)
Operationalization type x Fine rate 1.52 ***
(0.38)
Operationalization type x Income 0.33
(0.38)
Operationalization type x Last period audited -0.53
(1.69)
n of observations 5828
N of subjects 365
Marginal R? .24

Notes: Dependent variable is relative compliance measured in overall 16 rounds; BIC = 56545.60.
Random effects (individual): Intercept SD = 27.99; Residual SD = 27.96.

Numbers in Column 2 are the regression coefficients, standard errors in parentheses.

3Experimental income is standardised by the person means and standard deviations. "Dummy coded
with 0 = no audit in previous round, 1 = audit in previous round. 0 = female, 1 = male; values of two
participants who indicated ‘other’ as gender or did not answer the question were replaced with the
sample mode (female). “Effect coded with -1 = the income declaration, +1 = the tax declaration. ®Effect
coded with -1 = 20%, +1 = 40%. ‘Effect coded with -1 = 1%, +1 = 15%. 8Effect coded with -1 = 0.5 times
evaded sum, +1 = 1.5 times evaded sum.

tp <.10.* p < .05. ** p < .01. *** p < .001.



Table 3. Descriptive statistics for relative compliance by the operationalisation type and

the manipulated policy variables.

Income declaration

Tax declaration

(n=181) (n=184)

Policy variable M (SD) M (SD)
Tax rate

20% 34.75 (33.38) 47.20 (28.51)

40% 37.64 (31.07) 38.16 (28.75)
Audit probability

1% 27.71 (32.61) 27.69 (31.44)

15% 44.68 (34.22) 57.72 (29.87)
Fine rate

0.5 32.30 (31.67) 35.88 (29.72)

1.5 40.07 (33.16) 49.47 (29.05)

Notes: N =365. Numbers indicate means for relative compliance averaged
across the eight experimental rounds with similar levels of the respective
policy variable (e.g., all rounds with a tax rate of 20%).
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Figure 1. Relative compliance in each experimental condition and round.

Notes: Rounds 1 and 2 are the test rounds and not subject to the analyses presented in the
article. In each round, the policy factors (tax rate, audit probability, and fine rate) and
experimental income vary. The vertical line indicates that in round 10 an audit occurs.
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Figure 2. The interaction effect of the tax rate and operationalisation type on relative
compliance.

Notes: Compliance in this depiction is relative compliance averaged across the eight
experimental rounds with the same tax rate (20% versus 40%).
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Figure 3. The interaction effect of audit probability and operationalization type on
relative compliance.

Notes: Compliance in this depiction is relative compliance averaged across the eight
experimental rounds with the same audit probability (1% versus 15%).
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Figure 4. The interaction effect of fine rate and operationalization type on relative
compliance.

Notes: Compliance in this depiction is relative compliance averaged across the eight
experimental rounds with the same fine rate (0.5 versus 1.5 times the amount evaded).



