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What distinguishes people who turn into tax evaders when properly incentivized from those who don't? An experimental study using hypothetical scenarios
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We were interested in the factors that influence deceptive behavior, especially if strong incentives can make people overcome their aversion to lying. We ran an online experiment in which participants made choices between deceptive and non-deceptive actions in hypothetical scenarios of reporting their income to tax authorities. The participants could lie in their tax report in order to receive a larger tax refund or to pay less additional taxes. In some scenarios they could face a tax penalty if their report was found to be in error.

While a large number of participants never deceived when it was risky and potentially costly, the rate of deception almost doubled in conditions with no detection risk or penalty. However, not all participants responded equally to the absence of risk and detection penalty (incentives). We were able to

Introduction

A number of studies on tax evasion have tried to understand the puzzling fact that people willingly pay taxes, something that expected utility theory cannot explain [START_REF] Alm | Designing alternative strategies to reduce tax evasion[END_REF][START_REF] Dhami | Why do people pay taxes? Prospect theory versus expected utility theory[END_REF]. According to standard economic models, like the early models of [START_REF] Allingham | Income tax evasion: A theoretical model[END_REF], when making a decision about reporting the income for tax purposes, a rational taxpayer confirming to Von Neumann-Morgenstern axioms [START_REF] Von Neumann | Theory of Games and Economic Behavior[END_REF] compares the expected utility of a successful evasion to the risky prospect of being detected and punished. Given her income level, tax rate, probability of detection, amount of tax penalty, and her degree of risk aversion, she should under-report the income if she will be better off compared to reporting the true income, assumed that the deception will not be detected, in which case she will be worse off [START_REF] Allingham | Income tax evasion: A theoretical model[END_REF][START_REF] Eisenhauer | Ethical preferences, risk aversion, and taxpayer behavior[END_REF][START_REF] Kopczuk | Tax simplification and tax compliance: An economic perspective[END_REF][START_REF] Srinivasan | Tax evasion: A model[END_REF].

Economic models of a rational self-interested agent that completely ignore ethical preferences or moral considerations predict in general more cheating than is observed [START_REF] Okeke | Doing wrong to do right? Social preferences and dishonest behavior[END_REF]. Similarly the expected utility models like [START_REF] Allingham | Income tax evasion: A theoretical model[END_REF]'s predict far more tax evasion than has been empirically observed; not everyone evades taxes, and those who do, do not usually do it maximally, especially when their income is subject to third-party reporting [START_REF] Kleven | Unwilling or unable to cheat? evidence from a tax audit experiment in Denmark[END_REF]. For the above models to correctly predict the real extent of tax compliance they need to assume an unrealistically high level of risk aversion [START_REF] Dhami | Why do people pay taxes? Prospect theory versus expected utility theory[END_REF].

Neither are moral considerations alone sufficient to explain the level of compliance observed empirically [START_REF] Bernasconi | Tax evasion and orders of risk aversion[END_REF].

Still, a significant amount of tax evasion is taking place, especially in developing countries, so it is in any government's best interests to minimize dishonesty in tax behavior as much as possible [START_REF] Alm | Designing alternative strategies to reduce tax evasion[END_REF]. Based on the economic models, increase in detection rate, e.g., audit probability, and tax fines should improve tax compliance [START_REF] Kopczuk | Tax simplification and tax compliance: An economic perspective[END_REF][START_REF] Maciejovsky | Rationality versus emotion: The case of tax ethics and compliance[END_REF]. However, empirical evidence suggests that the surprisingly high rate of tax compliance may not be due to rational and deliberate reasoning and cost-benefit calculations [START_REF] Coricelli | Tax evasion and emotions: An empirical test of re-integrative shaming theory[END_REF][START_REF] Eisenhauer | Ethical preferences, risk aversion, and taxpayer behavior[END_REF][START_REF] Hallsworth | The behavioralist as tax collector: Using natural field experiments to enhance tax compliance[END_REF][START_REF] Maciejovsky | Rationality versus emotion: The case of tax ethics and compliance[END_REF], but it is driven by internal rewards that result from complying with one's moral value system or social norm [START_REF] Alm | Designing alternative strategies to reduce tax evasion[END_REF][START_REF] Mazar | The dishonesty of honest people: A theory of self-concept maintenance[END_REF].

Consequently, if there are different types of decision makers, it is equally unlikely that their behavior can be explained by similar mechanisms -while some may be driven by their moral standards, others are sensitive to social norms, and yet others respond only to external sanctions or threat thereof -as it is to influence their behavior with similar strategies [START_REF] Alm | Designing alternative strategies to reduce tax evasion[END_REF]. It is clearly impossible to tailor individual strategies to induce compliance in taxpayers, so it would be useful to be able to classify them into few meaningful types to which apply distinct strategies. According to [START_REF] Hurkens | Would I lie to you? On social preferences and lying aversion[END_REF] decision makers are of one of the two fixed types: either ethical type, who will never lie, or economical type, who will always lie when the outcome from lying is preferred to the outcome from being honest, and this decision is independent of any gains or losses to oneself or someone else. Other authors suggest that decision makers exhibit a continuum of preferences to dishonesty depending on circumstances [START_REF] Fischbacher | Lies in disguise: An experimental study on cheating[END_REF][START_REF] Gibson | Preferences for truthfulness: Heterogeneity among and within individuals[END_REF][START_REF] Rosenbaum | Let's be honest: A review of experimental evidence of honesty and truth-telling[END_REF]. On the other hand, several studies have found evidence for pure lie aversion, namely that the cost of lying is derived from the act of lying only, not its consequences [START_REF] Gneezy | Deception: The role of consequences[END_REF]; [START_REF] Gneezy | Measuring lying aversion[END_REF]; [START_REF] Erat | White lies[END_REF]; López-Pérez and Spiegelman (2012); [START_REF] Lundquist | The aversion to lying[END_REF]). Individuals driven by pure lie aversion will never lie no matter how beneficial it is.

We wanted to study if we can identify classes of individuals who respond differently to different incentives, and to test if their behavior can be predicted from their attitudes towards risk taking or their attitudes towards deception, or both. Particularly, we wanted to find out if offering better incentives could override even a strong aversion to lying; i.e., if we could induce deception by manipulating risk (probability of detection) and outcomes (detection penalty) in individuals characterized by pure lie aversion.

We asked the participants to imagine themselves in a situation of reporting their income for tax purposes and to indicate whether they would report all or no extra income they had earned. Reporting the extra income had a certain non-positive outcome, whereas not reporting it had a better outcome, but also a chance of being detected and penalized. We chose the tax return as our deception scenario because of its real-world relevance, and its valuable feature of being usable symmetrically for the gain and loss domains, depending on whether the taxpayer is facing additional taxes or a tax refund. Since one of the factors we were interested in was the role of risk in decisions to deceive, we wanted to include scenarios both on gain and loss domains. An abundance of empirical evidence has shown that people weight losses and gains asymmetrically, so that a loss is generally considered worse than an equivalent gain [START_REF] Kahneman | Prospect theory: An analysis of decision under risk[END_REF]. In general people prefer avoiding losses to making gains, and when facing gains they exhibit risk aversion, which is considered a fundamental element in theories of human decision making under risk [START_REF] Holt | Risk aversion and incentive effects[END_REF], whereas they are more risk seeking when facing losses. We expected that if risk plays any role in the decisions to deceive, we would also see this pattern in our results. Indeed, our preliminary finding was that participants were more likely to deceive, when they faced no hypothetical negative consequences, and opted more often for a non-deceptive option when the deception had a non-zero probability of being detected and the outcome from being detected was inferior to the outcome from being honest. The observation of heterogeneous behaviors of deceiving and not deceiving in the presence or absence of risk and detection penalty allowed us to identify groups of participants, who differed in their deception rate and sensitivity to incentives -detection risk and advantage gained by deceiving -in different conditions varying these incentives, and also in their general risk and lie attitudes. Contrary to our expectation, we did not find much difference between gain and loss domains.

The rest of the paper is organized as follows: in the next section we explain the experimental setting in detail and present the results. We conclude with discussion on our findings and their meaning with respect to tax evasion policies, and address potential shortcomings of our study.

Experiment

In this scenario based study we asked participants to make repeated choices between two options in the context of filing a tax return: 1) a nondeceptive option of reporting all extra income, and 2) a deceptive option of not reporting any extra income. By asking them to imagine themselves as a person in the scenario making the decision -rather than imagining themselves facing the situation -we encouraged them to distance themselves from their own inherent biases, say lie aversion, and instead consider the economic details given in the scenario -the odds and the payoffs -when making the decision. By employing a within-participant design we wanted to find out if the manipulation of detection probability and expected values of choice options had different effects in different types of participants, and if their behavior was related to their general risk and lie attitudes.

The propositions we sought to test in the current study are the following:

1. We expected to find distinct classes of participants who respond differently to the presence of risk and the amount of expected payoff gained by deceiving relative to being honest. Particularly, we expected some participants, who were not willing to deceive when it was risky and potentially costly, to start deceiving if risk or detection penalty was completely removed.

2. We expected to find differences in the general risk and lie attitude scores between participants who never deceived when it was risky and potentially costly compared to participants who did deceive. We also expected the general lie attitude scores to better explain the behavior of participants who did and did not switch from honesty to deception (as predicted in Proposition 1.) than their general risk attitude scores.

3. Finally, we wanted to ensure that deceptive choices were not mediated by lack of numeracy, either misunderstanding of probabilities or inability to calculate expected values. To test this, we asked the participants to complete two short numeracy tests.

Method

Participants

We recruited 372 participants in Amazon MTurk to complete an online questionnaire in Qualtrics (Qualtrics, 2016). After discarding data from participants who either did not complete the whole questionnaire (N=68) 1 , or failed the attention check question (N=4) 2 we had 301 participants (130 women, 170 men, one unknown; median age 30 years, age range: 18-71 years).

All participants were native English speakers, aged 18 or above, and residing in the US. They received US$1.00 for their participation.

1 Of the participants not completing the whole questionnaire, only 17 continued beyond the initial instructions, and out of them only 4 until the second but last scenario question.

2 The attention check question had four checkboxes with labels "None or one", "Two", "Three", and "Four or more" next to them, and the participants were asked to check the second and the third box.

Material

Scenarios. We prepared six gain-facing and six loss-facing scenarios in three conditions. The term risk in the scenarios refers to the probability that the tax return will be audited and the information will be found to be in error, and it was operationalized as the employer's likelihood of reporting the income to tax authorities, i.e., third-party reporting. Like many economic models (see for instance Gemmell and Ratto ( 2012)), we assumed a 100% success rate of tax audits, and for simplicity, collapsed the probabilities of audit and detection of evasion to a single detection probability. In reality, these two are separate entities. The term outcome refers to the actual monetary outcome resulting from the decision, i.e., a tax refund or additional taxes to be paid, i.e., not the expected value. The three conditions were:

VarRisk (Variable risk of getting caught): In this condition the detection probability p was varied, p ∈ {0.01, 0.10, 025, 0.50, 0.75, 0.90}.

There was no additional penalty for getting caught but it resulted in the same monetary outcome as honest reporting.

In gain scenarios successful deception yielded a tax refund of $1000, while honest reporting yielded no refund. However, with probability p such a deception was caught, in which case there was no refund either.

In loss scenarios honest reporting resulted in $1,000 of additional taxes to be paid, while successful deception avoided paying any extra taxes.

In case of detection one also had to pay $1,000 in extra taxes.

The rationale behind the design was that higher gain (lower loss) from deception and no penalty if detected was expected to make the deception more attractive than honest reporting, while varying the detection probability was expected to induce more deception in those who were only moderately risk averse and not perfectly lie averse.

VarOut (Variable outcomes but no risk): In this condition deception always paid off since it never got detected. However, the magnitude of payoff was varied. In gain scenarios deception always yielded a tax refund of $X, X ∈ {990, 900, 750, 500, 250, 100}, while honest reporting yielded 10% less. In loss scenarios deception always resulted in $Y of additional taxes to be paid, Y ∈ {10, 100, 250, 500, 750, 900}, while honest reporting resulted in 10% more in additional taxes.

Again the rationale behind the design was that higher certain gain (lower certain loss) from deception was expected to make deception more attractive than honest reporting, while varying the difference between deceptive and non-deceptive outcomes was expected to induce more deception in those, who were sensitive to expected values but were not lie averse.

VarBoth (Variable outcomes and variable risk): In this condition honest reporting always resulted in a known certain outcome, but deception had a variable probability of being caught and a variable value advantage over honest reporting. However, in expectation, the value of deception was always better than the value of honest reporting.

Like in the VarRisk condition, in gain scenarios successful deception yielded a tax refund of $1,000, but if deception was caught (with probability p, p ∈ {0.01, 0.10, 025, 0.50, 0.75, 0.90}), the tax refund was $0.

In turn, honest reporting always yielded 10% less than the expected value of the tax refund when deceiving, i.e., 0.9 × (1 -p) × $1, 000.

In loss scenarios successful deception avoided paying extra taxes, but if deception was caught (with probability p), $1,000 in additional taxes were to be paid. In turn, honest reporting always resulted in extra taxes that were 10% more than the expected value of the additional taxes when deceiving, i.e., 1.1 × p × $1, 000.

This condition combined the design rationales of the other conditions. One can argue that in the VarRisk and VarOut conditions the participants should not have cared about being caught, since there was no (threat of) penalty, or no risk and thus no penalty. While this is a valid argument, the incentives to deceive were not absolute but designed with respect to the honest option; deception was explicitly made more attractive than honest responding in these two conditions. The design also allowed us to address the effects of risk and expected utility separately; for example, a participant who chose not to deceive in VarBoth (but chose the honest option instead)

with a particular detection probability, but chose the deceptive option in

VarRisk with the same probability, was assumed not to be risk averse, but incentivized by the better outcome from deception compared to being honest.

Likewise, a participant who chose not to deceive in VarBoth at a particular expected value advantage (of the deceptive option over the non-deceptive one), but chose the deceptive option in VarOut with the same difference, was assumed to be sensitive to risk. A perfectly lie averse individual was assumed to choose the non-deceptive option in all three conditions. In summary, the design allowed us to compare the participants' choices between honest and dishonest options in the VarBoth conditions to their choices between these options in the other two conditions. Risk and lie attitude scales. After the main decision task we administered a 30-item attitude instrument designed to measure general risk and deception attitudes (see Appendix B). The 15-item scales for risk attitudes (α = 0.88) and lie attitudes (α = 0.89) consisted of nine behavioral, cognitive, and affective items in addition to six scale-specific items. For risk attitudes, the scale specific items assessed participants personal preference for engaging in risky activities and perception of expected benefits of taking risks. For deception attitudes, the scale specific items assessed the importance of consequences with respect to morality of deception and ambiguity of deception as a category. For each item, the participants were asked to indicate the degree they agreed with the statement on scale with the end and midpoints labeled ("Strongly disagree", "Neither agree or disagree", "Strongly agree"). 

Example scenarios in the

VarRisk

Get $1,000 with prob.

(1 -p)

Pay $0.00 with prob.

(1 -p)

Get $0.00 with prob.

p 1
Pay $1,000 with prob.

p Get $0.00 Pay $1,000

VarOut Get $X 2 Pay $Y 3 - - Get 0.9 × $X Pay 1.10 × $Y VarBoth Get $1,000
with prob.

(1 -p)

Pay $0.00 with prob.

(1 -p)

Get $0.00 with prob.

p 1
Pay $1,000 with prob.

p Get 0.9 × (1 -p) × $1, 000 Pay 1.1 × p × $1, 000
1 p ∈ {0.01, 0.10, 0.25, 0.50, 0.75, 0.90}.

2 $X ∈ {990, 900, 750, 500, 250, 100}.

3 $Y ∈ {10, 100, 250, 500, 750, 900}.

Despite emerging evidence, there have been few attempts to characterize risk-taking as a general trait-like disposition. Instead, risk research has traditionally approached it as a domain-specific phenomenon [START_REF] Zhang | Development and validation of the General Risk Propensity Scale (GRiPS)[END_REF], and consequently existing instruments to assess risk attitudes are either domain specific or assess risk taking across domains. One of the most widely used such an instrument is Domain-Specific Risk-Taking (DOSPERT) scale that measures both risk perception and likelihood of risk-taking in activities belonging to five different domains: ethical, financial, health/safety, [START_REF] Lejuez | Evaluation of a behavioral measure of risk taking: The balloon analogue risk task (bart)[END_REF].

For example, the scores in health/safety and recreational sub-domains have predicted blood alcohol levels in Mexican high school students [START_REF] Blais | A domain-specific risk-taking (DOSPERT) scale for adult populations[END_REF], the scores in health/safety sub-domain have also been found

to correlate with various health related risky travel behaviors, but also health related behaviors at home [START_REF] Farnham | Does the dospert scale predict risk-taking behaviour during travel? a study using smartphones[END_REF], whereas in another study the health sub-domain scores predicted unhealthy behaviors only when the instrument included behaviors similar to ones to be predicted [START_REF] Szrek | Predicting (un)healthy behavior: A comparison of risk-taking propensity measures[END_REF]. The scores in financial sub-domain of gambling, but not investment, have predicted excessive trading in investors [START_REF] Markiewicz | Dospert's gambling risk-taking propensity scale predicts excessive stock trading[END_REF].

The result that within-individuals variation in the level of risk taking (across the five domains) has been found much larger than between-individuals variation, suggests that it is important to study domain-specific or situational factors in risk-taking. However, summing up across domain-specific risk behaviors as a measure of general risk attitude is problematic, since there is no theoretical reason for which domains to use, and not all risky behaviors are equal in severity [START_REF] Zhang | Development and validation of the General Risk Propensity Scale (GRiPS)[END_REF].

In the current study, we wanted to measure general attitudes towards risk and deception in order to rule out possible effects of expertise and experience, for instance, in financial decision making. At a time of designing the current experiment, we were not aware of any existing scales, so we created our own, which were subsequently validated [START_REF] Simons | Differential attitudes to deception and risk: Validation of a self-report scale[END_REF]. Just recently Numeracy tests. To finish the battery of tasks, the participants completed two short tests that assessed their numeracy skills and risk literacy: adaptive Berlin Numeracy Test [START_REF] Cokely | Measuring risk literacy: The Berlin numeracy test[END_REF] and Schwartz Numeracy Test [START_REF] Schwartz | The role of numeracy in understanding the benefit of screening mammography[END_REF] (see Appendix C for the questions in these tests).

Procedure

After giving their informed consent the participants were asked to make their binary choices between deceptive and non-deceptive options in six sets The participants answered all 36 questions, so the experimental condition manipulation (VarBoth vs. VarOut vs. VarRisk) was within participant.

We chose the within-participant design because we wanted to compare individual participants' decisions across conditions, not just the overall trend, e.g., if a particular participant who did not choose to deceive in the Var-Both condition, did deceive in either or both other conditions. Similarly, we wanted to be able categorize the participants according to their individual behaviors, and link these categories to the risk and lie attitude scores.

Following the choice questionnaire the participants completed two brief numeracy tests, and a 30-item risk and deception attitude instrument. They finished by filling in optional background information, including age, gender, ethnicity, marital status, number of children, annual income, education, and employment status/type of job/position in the organization. The questionnaire ended with a debriefing. It took the participants on average 15 minutes to finish the whole experiment.

Dependent measures

The deception indicator in our study was a participant's single decision of choosing the deceptive option in a given scenario. At the population level this yields the percentage of participants who chose the deceptive option in any given scenario. Later, we aggregate these decisions and study how many times a participant chose deception in scenarios involving either a gain or loss in a particular condition (VarRisk, VarOut, or VarBoth).

In section 2.2.2 this count is used to divide the participants in each condition to ones who never deceived and to ones who deceived at least once.

Based on these three indicators, one per condition, the participants are divided into three groups: those who never deceived in any scenario, those who did so at least once in the VarBoth condition, and to those who never deceived in the VarBoth condition, but did so in at least once in the other two conditions. We then study how the deception incentives of the scenario influenced the deception in these roups. In section 2.2.3 the groups are further characterized by how they differed (or did not) in terms of factor scores in the instrument measuring risk and lie aversion, and in terms of numeracy measured by Berlin numeracy score (1-4) and Schwartz numeracy score (0-3).

Results

First, we wanted to see if our experimental manipulation influenced deception behavior, i.e., if removing risk or the detection penalty increased the deception rate from the condition in which both were present. Indeed, as can be seen in Figure 1, a higher percentage of participants deceived in the The low deception rate in the VarBoth condition suggests that our participants were extremely risk averse. This is partially supported by the higher deception rate observed in the riskless VarOut condition. Expected value differences between deceptive and non-deceptive options in these two conditions were equivalent, so one would expect the same choices in both of them, if the participants had based their decisions on expected values only.

In turn higher expected value differences between deceptive and nondeceptive options in the VarRisk condition compared to the VarBoth condition could solely explain the differences in the deception rates in these two conditions involving risky deception. However, it is less clear why there was no significant difference between the VarOut and VarRisk conditions. If the participants were deterred by risk, it was understandable that they were more willing to deceive when the outcomes were certain. However, they were also willing to deceive in the presence of risk as long as there was no detection penalty. It seems that the absence of risk and the absence of penalty if getting caught had a similar incentivizing effect in our participants.

We can only speculate about why we saw no differences between loss and gain scenarios. There is a possibility that both situations -tax refund after paying too much or additional taxes after paying too little -appeared equivalent to the participants, and they only paid attention to the economic variables, i.e., risk and the amount to be gained by deceiving.

Deceivers in different conditions

The considerable number of participants who did not deceive a single time in the VarBoth condition drew our attention, so next we were interested in if there were any differences between these participants (whom we call nondeceivers) 6 and those who deceived at least once in this condition (deceivers).

The percentage of participants who never deceived (37%) was higher in the VarBoth condition than in the other two conditions (see Table 3), and roughly corresponded to the percentage observed in a similar study by Laine 6 Our current results (as well as [START_REF] Laine | Do risk-averse people lie less? A comparison of risk-taking behavior in deceptive and non-deceptive scenarios[END_REF]'s in the deception condition) lead us to believe that there is something special in these individuals. Therefore, we drew the line between being completely honest versus being willing to deceive sometimes. Because there were only two VarBoth deceivers who did not deceive a single time in the other two conditions, we could not easily rationalize any other choice. Neither were the names used for these groups of participants meant to imply any stable personality traits of these individuals, but were used for practical labeling purposes only.

et al. (2013) (41%) using a participant pool with like demographic characteristics. The difference was significant both overall, χ 2 (2, N = 301) = 20.0076, p = 5e-05, and also separately for gains, χ 2 (2,301) = 38.0499, p = 5e-09, and losses, χ 2 (2, N = 301) = 31.259, p = 2-07. All other differences were insignificant, i.e., between VarRisk and VarOut conditions overall (p = 0.77), and for gains (p = 0.65), and for losses (p = 0.64). 

Incentive effects (Proposition 1)

Based on the above discussion we have identified three types of participants in our study: 1) ones who never deceived in any of the conditions (N=47), 2) ones who deceived in the VarBoth condition (N=189), and 3) ones who never deceived in the VarBoth condition, but did deceive in the VarOut and/or VarRisk conditions (N=65). For the rest of the analyses, we labeled these types "Nevers", "Econos", and " Switchers", respectively.

In order to this categorization to be useful or interesting, we wanted to find out if we could establish any differences in the participants belonging to these types; first, if they responded differently to the changes in the detection probability and the expected deception advantage (subsequently, we call these two incentives.), and secondly, in their risk and lie attitudes. It is trivially apparent that "Nevers" were not sensitive to any incentives.

However, the curves in Figure 2 suggest that "Econos" and "Switchers" behaved rather similarly in the VarOut condition as a function of expected deception advantage, the former group deceiving slightly more, but the difference may not be significant. In the VarRisk condition, though, "Econos" deceived much more often than "Switchers." but their sensitivity to the detection probability (slope of the curve) does not appear to be very different.

In other words, both groups appear to be sensitive to incentives in both conditions.

We study the role of incentives in choosing a deceptive option by testing different mixed effects logistic regression models. In theory, both "Econos" and "Switchers" may have the same or different deception base rates and the same or different sensitivities to incentives. This leads to four possible models per condition:

the base rate coefficients are not significant but the sensitivities are. Again sensitivity of "Switchers" is lower even if the confidence intervals do overlap slightly in this model.

In summary, it looks plausible that "Econos" and "Switchers" have the same base rate for deception in the VarOut condition, but "Econos" are more sensitive to the expected advantage from deception.

Detection probability. We test the same type of four models to study the differences of "Econos" and "Switchers" in VarRisk condition where we varied the detection probability. The models M 0 and M 1 with the same deception base rate are clearly wrong. For the other two models, BIC strongly favors (difference 7.36) the simpler model M 2 that entertains the same sensitivity to the detection probability against the model M 3 that assumes different sensitivities. AIC also favors the simpler model M 2 , but not so clearly. The relative likelihood of M 3 and M 2 is 0.51. The sensitivity coefficients in M 3 for "Econos" and "Switchers" are similar and their confidence intervals overlap.

It seems that the presence of (any) risk in general deters the "Switchers" more from deceiving, but "Switchers" and "Econos" are similarly affected by the changes in the detection probability.

Risk and lie attitudes

Factor score distributions for both lie and risk attitude measures for the three groups are plotted in Figure 3. To test the Proposition 2., we ran oneway ANOVA that revealed that the lie attitude scores in the three groups differ (F = 40.7, p = 2e-16). Post hoc t-tests tell that the scores of "Econos" (M = -0.32, SD = 0.76) are significantly lower than those of "Switchers" (M = 0.36, SD = 0.93), p = 7e-07, and "Nevers" (M = 0.79, SD = 0.99), p = 1e-09, meaning that they rank lower in lie aversion than the other two groups. Also "Switchers" have lower lie attitude scores than "Nevers" (p = 0.02). Testing the difference in the risk attitude scores also found a significant difference (F = 7.8, p = 0.0005). Post hoc tests indicated "Econos" having lower risk aversion scores (M = -0.16, SD = 0.82) than "Switchers" (M = 0.26, SD = 0.99), p = 0.003, and "Nevers" (M = 0.28, SD = 1.09), p = 0.012.

On the contrary, "Switchers" and "Nevers" did not differ significantly in risk aversion (p = 0.91). We conclude that "Econos" were lower in both risk and lie aversion than the other two groups, whereas "Nevers" were highest in lie aversion, but did not differ from "Switchers" in risk aversion.

But can these scores actually predict the type of the deceiver? It turns out that the model using both scores is more accurate than one using either score alone, but it is still only slightly better (according to AIC and BIC)

than the default model that predicts the participant's membership in the largest category ("Econos"), increasing the accuracy from 62.8% to 65.8%.

Numeracy test scores are plotted in Figure 4 for the Berlin Numeracy Test and Schwartz Numeracy Test. Pairwise Kolmogorov-Smirnov tests did not find any difference in the numeracy scores between the three groups (p > 0.8). So we can safely conclude that our evidence does not support the proposition that numeracy skills explains the differences in behaviors of the three types of participants, confirming the Proposition 3. 

Discussion

When asked to repeatedly choose between deceptive and non-deceptive options in hypothetical scenarios of filing one's tax return our participants exhibited considerable reluctance to take risk and lie. We provided them with alternative amounts of income to report, and tried to influence their decisions by 1) varying the level of risk (i.e., the probability of detection), 2) manipulating incentives (i.e., the expected value advantage of the dishonest option over the honest one), and 3) offering them opportunities for successful deception by removing risk and penalties for failed deception.

While many participants were not willing to trade off their preference for honesty against economic incentives for dishonesty (we call this group "Nevers"), some others could be characterized by traditional economic models, i.e., they took risks and deceived, although not maximally, when the benefits exceeded the potential costs -evidenced by their responses' sensitivity to the level of risk and expected deception advantage (we call them "Econos").

Yet another group of participants, who were not willing to deceive when facing a risky and potentially costly decision, switched to deception when incentives were made salient by removing risk or detection penalty ("Switchers"). Thus, instead of two types of deceivers, as postulated by [START_REF] Hurkens | Would I lie to you? On social preferences and lying aversion[END_REF], we were able to identify three more or less distinct types.

These types were also supported by their risk and lie attitudes, such that "Nevers" were highest in lie aversion, and trivially did not respond to any incentives, while "Econos" were lowest in both lie and risk aversion, and deceived in general more than "Switchers," but did not differ from them in sensitivity to detection probability. Finally, the "Switchers" were lower in lie aversion than "Nevers" but did not differ in risk aversion, and were less sensitive to expected deception advantage than "Econos."

The free comments our participants left after completing the main task also support the idea that there are different types of taxpayers: while some participants indicated that they approached the task as gambling, and chose to deceive when it was clearly beneficial, many others were straightforward in that they responded the way they did because in real life "they would never lie in their taxes." Although anecdotal, these comments support the view that reporting income and paying taxes may indeed be a very special case of decision making under uncertainty. [START_REF] Sussman | Axe the tax: Taxes are disliked more than equivalent costs[END_REF] has

showed that people have a special dislike of paying taxes, and argue that one way to curb evasion and encourage compliance may be to move away from punishment-based methods to more information-based or encouraging policies of promoting benefits of tax payments.

Along these lines, other authors have also argued that one type of information may not be optimal if the target population is diverse, but messages need to be tailored to fit to their prior beliefs [START_REF] Alm | Designing alternative strategies to reduce tax evasion[END_REF][START_REF] Fellner | Testing enforcement strategies in the field: Threat, moral appeal, and social information[END_REF][START_REF] Kirchler | Why pay taxes? A review of tax compliance decisions[END_REF]. According to [START_REF] Braithwaite | Dancing with tax authorities: Motivational postures and non-compliant actions[END_REF] taxpayers should be approached based on their motivational posture, meaning that more cooperative approaches should be applied to complying and committed tax-payers to keep them motivated, whereas more punishment oriented approaches should be used to persistently non-compliant taxpayers. [START_REF] Kirchler | Why pay taxes? A review of tax compliance decisions[END_REF] proposed a related approach by distinguishing between enforced and voluntary compliance, of which the former can be achieved by threats and punishment based policies, such as audits and fines, whereas the latter can be achieved by fostering trust and perceived fairness of tax authorities, but also by increasing tax knowledge and emphasizing social norms.

Even if our study using hypothetical scenarios was able to discover some interesting patterns of behavior, the approach is not completely unproblematic. Deception has been studied experimentally using paradigms in which one fundamental design character has been that deception is impossible to detect and this fact has been made very clear to participants (for instance, when reporting performance results in a complex task or a privately observed outcome of a random variable, e.g., [START_REF] Mazar | The dishonesty of honest people: A theory of self-concept maintenance[END_REF] or [START_REF] Shalvi | Justified ethicality: Observing desired counterfactuals modifies ethical perceptions and behavior[END_REF],

or there is a potential conflict between one's own benefit (and/or other's loss) and desire to act honestly (for instance, in sender-receiver games, e.g., [START_REF] Gneezy | Deception: The role of consequences[END_REF]). Also most of these studies have used performance-based incentives to prompt realistic behavior. Our study had none of these qualities:

we used real-world like scenarios in which we explicitly mentioned that the deception could be detected, there were no consequences other than hypothetical monetary outcomes to oneself, and we did not pay our participants based on their performance.

One of the main concerns regarding the scenarios was their relevance to our participant population. All participants were over 18-year-old adults from the USA, so it is feasible to assume that they were familiar with the concept of paying taxes on their income. Participants' comments did not raise any alarms of them questioning the plausibility of our scenarios, either; quite the contrary, many of them considered this an intriguing study.

Another concern was that without being paid the participants were not incentivized to take the task seriously enough as if facing the situation in real life. We observed considerable heterogeneity in the participants' behavior, so this concern, while it may have been true for some participants, unlikely affected the behavior of the majority. Even if we did not implement the detection phase in our study, the scenarios made explicit that deception could be detected in some conditions, since we wanted participants to incorporate risk aspect in their decisions. This in turn may have had an unwanted consequence of participants not giving realistic answers, but ones that would have made them look good. In the instructions we emphasized that full anonymity of their responses was guaranteed, and that they needed not be concerned about any reputational consequences, because we did not have means to link their responses to their identity.

Finally, since gender differences were not our focus, we wanted to control for possible biases. That women are more risk averse than men has been taken as a stylized fact in the field of economics [START_REF] Filippin | A reconsideration of gender differences in risk attitudes[END_REF]. However, gender differences have been found to strongly depend on the context and the domain [START_REF] Charness | Strong evidence for gender differences in risk taking[END_REF]. [START_REF] Morgenroth | Sex, drugs, and reckless driving: Are measures biased toward identifying risk-taking in men? Social Psychological and Personality Science[END_REF] argue that the reason why men are often found more risk seeking is because the assessment methods focus on behaviors that are more common among men. For instance, men have been found more willing to take financial risks than women by investing more on risky assets. [START_REF] Harris | Gender differences in risk assessment: Why do women take fewer risks than men?[END_REF] in turn found that women's lower engagement rate in risky activities in financial, recreational, and health domains correlated with their tendency to judge negative events more probable and expected enjoyment of risky activities less highly than men. Findings in gender differences in deception tendencies are far from conclusive. Many studies with adults have shown that while women are more lie averse than men in general, they more likely lie if it benefits others, and less likely if it hurts others, whereas men lie more for self-serving purposes [START_REF] Dreber | Gender differences in deception[END_REF]. More recent studies have concluded that men are more likely than women to tell all sorts of lies [START_REF] Biziou-Van-Pol | Does telling white lies signal pro-social preferences?[END_REF][START_REF] Capraro | Gender differences in lying in sender-receiver games: A meta-analysis[END_REF].

To avoid any unnecessary biases, instead of writing our scenarios for one gender, we wrote two versions of each scenario and picked one randomly for each participant. With this design we wished that, on average, each participant received approximately equal number of female and male versions so that, if any biases existed, they would cancel each other out. We tested posthoc if there were differences between women's and men's choices depending on the gender in the scenarios, and did not find any in any of the conditions, neither in gains nor losses (p ∈ [0.16, 0.58]). Even if we pooled all the responses together (altogether 10836 decisions), the differences in deceptive choices of female and male participants in female and male versions of the scenarios did not reach significance (p = 0.75). This gives us confidence that gender in the scenarios did not have a role in our participants' decisions, whereas we admit that their own gender may have had.

A. APPENDIX: Example scenarios

VarBoth gain scenario Jenny is doing her yearly taxes. In addition to her regular job, she has done some part-time work on the side. Jenny is aware that she needs to report all of her income in her tax return.

If she omits the extra part-time earnings from her report, she will get back $1,000. If she includes these extra earnings in her report, she will get back $675. The part-time work was done for a small business, which might or might not report this payment to the IRS. If Jenny fails to declare the income, but the business reported it, she will lose her entire tax refund as a penalty, meaning that she will get $0. But since there's no way to prove that it wasn't just an accounting mistake, there is no other fine or long-term penalty for getting caught.

From talking to other people who've worked at the same place, Jenny estimates that there is a 25% chance that the business reported the payment. The part-time work was paid in cash and the employer didn't record his name.

Therefore, John knows that there is no chance that the IRS knows about this income.

If he leaves it out of the report, there is no chance that he will be caught. [] Not report the extra income and get a refund of $750. 

B. APPENDIX: Attitude scales

The risk and lie attitude scale items, together with their factor loadings (Varimax rotation) to show that the risk and lie attitudes are separable, i.e., the items load on different factors, are listed in Tables B1 andB2. Ben.=Benefits (of taking risks), Cons.=Importance of consequences (for morality of deception), Amb.=Ambiguity (of deception as a category).

C. APPENDIX: Numeracy tests

Adaptive Berlin numeracy test 1. Out of 1,000 people in a small town 500 are members of a choir. Out of these 500 members in the choir 100 are men. Out of the 500 inhabitants that are not in the choir 300 are men. What is the probability that a randomly drawn man is a member of the choir? Please indicate the probability in percent.

2a. Imagine we are throwing a five-sided die 50 times. On average, out of these 50 throws how many times would this five-sided die show an odd number (1, 3 or 5)?

2b. Imagine we are throwing a loaded die (6 sides). The probability that the die shows a 6 is twice as high as the probability of each of the other numbers. On average, out of these 70 throws how many times would the die show the number 6?

3. In a forest 20% of mushrooms are red, 50% brown and 30% white. A red mushroom is poisonous with a probability of 20%. A mushroom that is not red is poisonous with a probability of 5%. What is the probability that a poisonous mushroom in the forest is red?

Schwartz numeracy test 1. Imagine that we flip a fair coin 1,000 times. What is your best guess about how many times the coin would come up heads in 1,000 flips?

  VarBoth and VarOut conditions are shown in Appendix A, in Figures A.1 and A.2 for gains and losses, respectively. The wording in the VarRisk condition was exactly the same as in the VarBoth condition, only the outcomes from the honest option were different, always $0 in gains and -$1,000 in losses.

  [START_REF] Zhang | Development and validation of the General Risk Propensity Scale (GRiPS)[END_REF] have designed and evaluated a similar instrument to assess general risk-taking propensity. Their scale predicted more accurately broad work and life outcomes (as opposed to very specific behaviors) than summated DOSPERT scores and five-factor model of personality. To this date, we are not aware if any general lie attitude scales exist.

( 3 :

 3 VarBoth vs. VarRisk vs. VarOut × 2: gain vs. loss) of six questions (six levels of detection probability in the VarBoth and VarRisk conditions, and six levels of expected value advantage in the VarBoth 3 and VarOut condition). The order of sets and the order of questions within the sets were randomized for each participant.4 
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 1 Figure 1: Percentages of deceivers in the conditions varying only outcomes, only risk, or both risk and outcomes, for gains (G) and losses (L)
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 2 Figure 2: Percentage of "Econos" and "Switchers" in the VarOut and VarRisk conditions. Note that in VarOut the range of expected values on the x-axis are different in gains (G) and losses (L), because they equal the expected values in the VarBoth condition, and were calculated as (1 -p) × $1000 for gains, and as p × $1000 for losses.
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 3 Figure 3: Distributions of lie and risk attitude scores for the three types of participants, scaled by the sizes of the respective groups.
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 4 Figure 4: Distributions of adaptive Berlin numeracy test and Schwartz numeracy test scores for the three types of participants, scaled by the sizes of the respective groups.

  If you were John, would you [] Report the extra income and get a refund of $675.
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 1 Figure A.1: Example questions in VarBoth and VarOut gain conditions.
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 1 

summarizes the outcomes in all three conditions. The conditions were designed such that the VarBoth condition matched the VarRisk condition in detection probabilities and the VarOut condition in expected values of options, as shown in Table 2. In other words, for each scenario in VarBoth there was a scenario in VarOut with equivalent expected outcome values of honest and dishonest options, and a scenario in VarRisk with an equivalent detection probability.

Table 1 :

 1 Outcomes in each condition.

	Successful deception Unsuccessful deception	Honest reporting
	Gain	Loss	Gain	Loss	Gain	Loss

Table 2 :

 2 Expected values in VarBoth and VarOut conditions for gains and losses, and corresponding detection probabilities in VarBoth. Note that in VarOut these values were also the actual outcomes since there was no risk.

	Gains	Honest option $	891 810 675 450 225 90
		Deceptive option $ 990 900 750 500 250 100
	Losses	Honest option $	11 110 275 550 825 990
		Deceptive option $ 10 100 250 500 750 900
	Detection probabilities	.01 .1 .25 .5 .75 .90

recreational, and social. DOSPERT has been validated in wide variety of settings and participant populations, and compared to other risk assessment instruments, such as the Balloon Analog Risk Task

Table 3 :

 3 Number of deceivers and non-deceivers in each condition

	Condition Non-deceivers Deceivers
	VarOut	68	233
	VarRisk	71	230
	VarBoth	112	189

  VarOut gain scenario John is doing his yearly taxes. In addition to his regular job, he has done some part-time work on the side. John is aware that he needs to report all of his income in his tax return. If he omits the extra part-time earnings from his report, he will get back $750. If he includes these extra earnings in his report, he will get back $675.

	If you were Jenny,
	would you
	[] Report the extra income and get a refund of $675.
	[] Not report the extra income, in which case you have a 75% chance of getting back
	$1,000, but also a 25% chance of getting back $0.

Table B1 :

 B1 Questions assessing risk aversion

		Factor 1 Factor 2
	I frequently take minor risks.*	0.64
	Beh. I tend to choose safe options, even when taking a risk might benefit me.	0.53
	I generally avoid people who take risks.	0.59
	I like predictability and reliability.	0.40
	Affect I would feel happy taking a minor risk if it could benefit others or myself.*	0.66
	If a character in a story takes a lot of risks, I like them less.	0.47
	Taking risks is inherently bad, regardless of the reasons for doing so.	0.52
	Cogn. Risks should be accepted as a necessary part of life.*	0.71
	I think people who take risks are foolhardy.	0.60
	I enjoy games with an element of chance.*	0.57
	Pref. I like to be able to foresee the exact outcomes of my actions.	-
	I would prefer saving money to risking it in the stock market.	0.44
	The safer option is usually the best in the long run.	0.50
	Ben. In order to be successful, you have to take some calculated risks.*	0.62
	Risk and reward go hand-in-hand.*	0.61

Table B2 :

 B2 Questions assessing lie aversionAffect I would feel happy telling a minor lie if it could benefit others or myself.* 0.64 If a character in a story tells a lot of lies, I like them less. 0.45Telling lies is inherently bad, regardless of the reasons for doing so.An action either is or is not a lie; there is no grey area in between.0.47Loadings less than 0.40 not shown. * = Reverse coded, Beh.=Behavioral, Cogn.=Cognitive, Pref.=Personal preference (for risk),

		Factor 1 Factor 2
	I frequently tell minor lies.*	0.70
	Beh. I tend to tell the truth, even when deceiving others might benefit me.	0.62
	I generally avoid people who tell lies.	0.56
	I like openness and honesty.	0.50
		0.74
	Cogn. Lies should be accepted as a necessary part of life.*	0.70
	I think people who tell lies are immoral.	0.59
	Its OK for individuals to use deception to defend themselves against	0.59
	powerful institutions.*	
	Cons. It is always wrong to deceive others, regardless of the consequences.	0.68
	Lying to help another person can be morally correct.*	0.56
	In practice, there is not a clear dividing line between lying and simply	-
	massaging the truth.*	
	Amb. Whether some acts count as lying (e.g., withholding information) is	0.44
	a matter of opinion.*	

Note that in the VarBoth condition both the detection probability and the expected value advantage were varied at the same time; the value advantage was a function of the expected value, which in turn was a function of detection probability.

We prepared two versions of each scenario, one with a female and one with a male taxpayer, and for each question we picked one randomly for the participants.

Note that the VarBoth curves are the same in both panels. The reason why the gain curves mirror each other is that in gains the deception advantage decreases in detection probability, whereas in losses it increases.

M 0 A model with common deception base rate and common sensitivity to incentives.

M 1 A model with common deception base rate but different sensitivities to incentives.

M 2 A model with different base rates but common sensitivity to incentives.

M 3 A model with different base rates and different sensitivities to incentives.

Expected deception advantage. The base model M 0 assuming common deception base rate and common sensitivity to expected deception advantage for both groups is clearly inferior to the other models. The likelihood ratio tests against all other models gives p-values of at most 0.000024. Among all the models, both the Bayesian information criterion (BIC) [START_REF] Schwarz | Estimating the dimension of the model[END_REF] and Akaike information criterion (AIC) [START_REF] Akaike | Information theory and an extension of the maximum likelihood principle[END_REF] favor the model M 1 that entertains the same base deception rate but different sensitivities to expected deception advantage for "Econos" and "Switchers".

BIC difference of 2.3 against the model M 2 with different base rates but the same sensitivity can be interpreted as being "positive" evidence for different sensitivities. BIC strongly considers (difference of 7.0) the model M 3 featuring both different base rates and different sensitivities to be too complex. AIC, on the other hand, penalizes the complexity less and considers the relative likelihood of M 3 and M 1 to be 0.61.

Looking at the coefficients of the models, in the preferred model M 1 , all the coefficient are significant and the sensitivity of "Switchers" is lower than the sensitivity of "Econos", and confidence intervals do not overlap. In the more complex model M 3 that additionally allows different base rates, VarBoth loss scenario Rachel is doing her yearly taxes. In addition to her regular job, she has done some part-time work on the side. Rachel is aware that she needs to report all of her income in her tax return.

If she omits the extra part-time earnings from her report, she will need to pay $0.

If she includes these extra earnings in her report, she will need to pay $275. The part-time work was done for a small business, which might or might not report this payment to the IRS. If Rachel fails to declare the income, but the business reported it, she will have to pay a fine of $725 in addition to $275 for having the extra earnings, which would make the total payment $1,000. But since there's no way to prove that it wasn't just an accounting mistake, there is no other fine or long-term penalty for getting caught.

From talking to other people who've worked at the same place, Rachel estimates that there is a 25% chance that the business reported the payment. [] Not report the extra income, in which case you have a 75% chance of having to pay $0, but also a 25% chance of having to pay $1,000.

VarOut loss scenario Sebastian is doing his yearly taxes. In addition to his regular job, he has done some part-time work on the side. Sebastian is aware that he needs to report all of his income in his tax return. If he omits the extra part-time earnings from his report, he will have to pay $250. If he includes these extra earnings in his report , he will have to pay $275.

The part-time work was paid in cash and the employer didn't record his name.

Therefore, Sebastian knows that there is no chance that the IRS knows about this income. If he leaves it out of the report, there is no chance that he will be caught. 2. In the BIG BUCKS LOTTERY, the chance of winning a $10 prize is 1%.

What is your best guess about how many people would win a $10 prize if 1000 people each buy a single ticket to BIG BUCKS? 3. In ACME PUBLISHING SWEEPSTAKES, the chance of winning a car is 1 in 1,000. What percent of tickets to ACME PUBLISHING SWEEP-STAKES win a car?