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“The sad truth is [...] that most evil is done by people who never make up their minds to be good or evil.”
Hannah Arendt. The life of the mind, p. 180.

1. Introduction

Dishonesty erodes opportunities for economic gains in business and society.! Scandals like Enron and the 2008 financial
crisis have prompted the promotion of truth-telling oaths-a non-price commitment device, as well as similar pledges, or
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codes of conduct, like the MBA oath or Dutch Bankers oath (see e.g., McCabe et al, 2002; Shu et al., 2012; Cohn et al,
2014).2 Empirical evidence confirms that when people voluntarily commit to honesty through a solemn oath, they tell the
truth most of the time, holding the lie constant (see e.g., Jacquemet et al., 2018).3 The rationale is that the oath will help
promote greater economic exchange by triggering a person’s intrinsic commitment to telling the truth (i) by reducing the
ability to rationalize a lie (i.e., self-justification), and (ii) by coupling the desire for a positive self-image together with the
desire for consistency (Mazar et al., 2008). But not all lies are the same—a small lie is easier than a big lie (Lundquist et al.,
2009; Gneezy et al., 2018; Abeler et al., 2019). And not all liars are the same—some people lie all the time, some never, and
some waver between lying and the truth, depending. The open question we address is who actually responds to an oath
with honesty, and why.

Using an earned income/tax declaration lab experiment, we find that the oath only affects partial liars, not full liars.*
What is more, partial liars do not react to the oath by smoothly increasing their level of compliance under oath (as a
homogeneous change in the cost of lying would predict), but rather jump to full compliance. We argue this is consistent
with partial compliance arising from weak preferences for profitable dishonesty—partial liars seem to lack clarity about how
to process profitable dishonesty, which suggests they were neither committed to lying nor to being truthful 100%. Their
preferences were fungible—and the oath acted as a moral anchor, so that we observe fewer partial liars and more full truth
tellers under oath than without the oath.

Our evidence is based on two experiments that compare income reporting behavior with and without an oath. Each
experiment provides an alternative identification strategy for the relationship between compliance and the strength of pref-
erences. In the first experiment, we observe that the response time of partial liars was longer than for either full liars or
the fully honest, which suggests partial liars found their decision more challenging (Krajbich et al., 2015).> The second ex-
periment used a repeated trial design to assess whether liars behave consistently by always declaring the same income or
whether they change their mind—a behavioral measure of the strength of preference for dis/honesty (Rustichini, 2008).6
Now we observe that partial liars are the most indecisive, changing their declarations across rounds. The oath has the
expected positive effect on declaration, and, most importantly, the oath mainly decreases the proportion of subjects who
change their decision across rounds, transforming undecided partial compliers into certain full compliers. Both with and
without an oath, only full liars and full compliers take the same decision across all rounds; but the share of full compliers
drastically increases under oath.

Commitment-based devices like the oath are aimed at fostering honesty. But these devices are unlikely to change the
behavior of decision-makers with clear and strong preferences towards profitable dishonesty. Targeting this subgroup of liars
likely implies that a policy maker will need to find a mix of non-price commitment devices and financial incentives—with
the potential risk of crowding-out the general "integrity” effect of non-price devices on the rest of the population.

2. Truth-telling oath procedure

We begin by describing the motivation and steps used in our oath procedure. In general, the design is identical to the
baseline treatment except for the pre-experiment oath procedure. To ensure that the oath works in our experimental setting,
our oath procedure uses insights from the social psychology theory of commitment (Kiesler, 1971; Joule and Beauvois, 1998).
Experiments in social psychology have shown that commitment—the “binding of the individual to behavioral acts” (Kiesler and
Sakumura, 1966, p.349)—is stronger when people comply freely and when commitment is signed. For commitment to be
effective, moreover, people need to sign before self-reporting private information rather than afterwards; see for example
Shu et al. (2012). The oath procedure implemented in the experiment closely follows the design of Jacquemet et al. (2013).

After filling out the consent form, the monitor asks each subject to sign a solemn oath form which states that he or
she “swear upon [his/her] honor that, during the whole experiment, [he/she] will tell the truth and provide honest answers”
(in bold in the original form). The Université de Strasbourg logo on the top of the form and the address at the bottom
signal to each subject that the oath is an official document. The topic designation and the research number are added so
to ensure credibility. Before the subject reads the form, the monitor tells him or her that (i) she or he is free to sign the
oath or not, and (ii) participation and earnings in the subsequent experiment are not conditional on signing the oath. This

2 There are many examples of oaths as a commitment device in non-market domains, including the University of Cambridge’s L'Appel de Paris (the Paris
Pledge for Action, see http://parispledgeforaction.org/) to limit global temperature rise to less than 2 degrees Celsius (see e.g., Stern, 2016). Another example
includes the “1% For The Planet’s #OathOfAction”, which asks for a commitment for positive environmental impacts (https://www.onepercentfortheplanet.
org/oathofaction), and the Oath for the Ocean to “solemnly swear that we will faithfully speak up for the ocean, and will to, the best of our ability, preserve,
protect and defend the Constitution of our Ocean” (https://oceanconservancy.org/blog/2017/01/22/take-the-oath/).

3 Also see Koessler et al. (2019), who show that a promise works as a screening device when compliance with the promise-taking task is low.

4 We use the tax evasion game for three reasons. First, this class of games is recognized in the literature to induce significant lying behaviour (Alm, 2012).
Second, it is also established that signed pledges help curb lying in this kind of game (see Shu et al., 2012, and our Experiment 1). Third, the tax evasion
game has excellent external validity and it transfers easily into real world applications (Mascagni, 2018).

5 Marketing research has long used response latency as a measure of the strength of preferences in value-based choice tasks (see, e.g., Aaker et al.,
1980). This is reminiscent of Cartwright (1941)'s original finding that response time is longer when choice is made experimentally more difficult. Slower
response times may also be associated with weaker preferences due to conflicting behavioral decision rules. Achtziger and Al6s-Ferrer (2014), for example,
show both in theory and with lab evidence that people take more time making risky decisions when their reinforced learning and Bayesian updating are
misaligned.

6 See also Debreu (1958) and Kobberling (2006) on stochastic choice, strength of preference and cardinality.
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independence is to ensure that we measure the direct effect of the oath and not the indirect effect of future retaliation
or punishment. The monitor does not tell the subject what the impeding experiment will be about before proposing that
he or she takes the oath. After the subject reads and signs (or does not sign) the oath form, he or she is thanked and
invited to enter the experimental lab. We wrote a script for monitors, ensuring that they use exactly the same wording
to standardize the procedure. The monitor never leaves that room at any time. A second monitor is on duty in the lab
to prevent communication between subjects already presented with the oath. Subjects waiting for their turn cannot see
or hear what is happening at the oath-desk. An important feature of the procedure is to be designed in such a way that
signing the oath is free, but virtually everybody agree to sign (which is confirmed by the compliance rates observed in the
two experiments, that are both higher than 90% as reported below). This allows us to investigate the change in behavior
induced by signing a truth-telling oath, rather than its combined effect with the possible self-selection associated with an
oath procedure achieving a lower compliance rate.

3. Experiment 1: One-shot tax declaration

Experiment 1 followed a two step design—earned income and declared income. First, to strengthen external validity,
the experiment starts with a real effort task in which subjects earn their income. The earned-income task is similar to
Alm et al. (2012): subjects sort numbers in ascending order in a 3 * 3 matrix filled with digits generated in random order.
We compute the earnings based on the time taken to complete the task—the quicker a subject is, the more money s/he
earns, according to the following compensation rule (labeled in an Experimental Currency Unit): 150 — (time x 13). The task
is repeated 5 times and earned income is the sum of earnings from all 5 tasks. Second, subjects are asked to “declare the
amount of income they earned at the previous stage” (see Cadsby et al., 2006, for a discussion about the framing of the
income reporting step). They can declare any amount from no income up to 100% of earned income. We recorded the time
taken by each subject to state their income declaration. The tax rate in the experiment is 35% and the money declared
through taxes is to be donated to the World Wide Fund for Nature (WWF). Donations are certified directly by the WWF,
with certificates sent directly to the participants by email. Last, subjects are presented with debriefing questionnaires to
collect their socio-demographics. We ran six sessions (three for each condition), each with 19 to 24 subjects. A total of 129
subjects participated, 75 males and 54 females, with mean age of 23. Sixty-six subjects took part in the baseline experiment
and 63 in the oath treatment. All subjects but one signed the oath; this 98% acceptance rate means that there is no issue of
selection in the oath treatment. Each session lasted about 1 h, with an average payoff of 20 euros (17 euros directly given
to the participants and 3 euros donated to WWF), including a 5 euro show-up fee.

3.1. Tax evasion under oath

Fig. 1 summarizes the main outcomes from this experiment. The raw data is presented in Fig. 1a, which provides a scat-
ter plot of earned income on the x-axis and the amount declared on the y-axis by treatment. We observe a widespread
under-declaration in the baseline: 74.6% of subjects under-declare their income. The average compliance rate (the ratio be-
tween the amount declared and the amount of income earned) is 49.0%. Now consider behavior in the oath treatment—
here we see the oath significantly improves compliance. The average compliance rate in the oath treatment is 63.2% and
is significantly higher than in the baseline according to a t-test (p =.047). As shown in Fig. 1.b, this increase cannot be
explained by a difference in earnings: the empirical distribution functions (EDF) of earnings are almost identical in the
baseline and oath treatments—confirming that the oath has no effect per se on the performance at the earned income
task.

Fig. 1c presents the EDF of compliance by treatment. The EDF of compliance in the oath treatment first-order dominates
the EDF in the baseline (p =.011).” The oath induces partial liars to fully declare their income. While the bottom end of
the compliance distribution is similar in both treatments (20.6% of participants declare less than 10% of their income in
the baseline and 16.7% do so when they are under oath; p =.724), there are significantly fewer oath treatment subjects
in the 10%-90% range of compliance: 31.8% in the oath treatment against 49.2% in the baseline (p = .067). It is interesting
to note that the compliance rate of subjects who belong to this compliance range under oath is similar to that in the
no oath treatment. The mean (median) compliance for partial compliers in the 10%-90% range without the oath is 37.41
(36.4); it amounts to 35.2 (36.6) under oath (see detailed statistics in the Appendix A). The lower share of subjects observed
in the medium compliance group under oath mainly comes from a change at the top of the compliance distribution—
compliance rates above 90%—where we observe 30.1% of subjects in the baseline as compared to 51.5% under oath (p = .022).
Moreover, under oath, 50% of subjects fully comply to the request and declare all their earnings, against 25.4% in the baseline
(p=.007).

The magnitude of the change in tax collected as a result of this increase in compliance under oath depends on the level
of income of people who are more honest under oath. Fig. 1d replicates the EDF comparison across treatments provided

7 Qur statistical test is a bootstrap version of the univariate Kolmogorov-Smirnov (KS) test. This modified test provides correct coverage even when the
distributions being compared are not entirely continuous and, unlike the traditional KS test, allows for ties (see Abadie, 2002; Sekhon, 2011).
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Fig. 1. Tax evasion behavior in Experiment 1, by treatment.

in Fig. 1c, but in terms of tax collected rather than compliance rate—which combines the earned income and the compli-
ance decision of each subject. The increase in compliance has large consequences on the amount of tax collected from the
subjects. The median amount of the individual tax collected increases from 52.5 ECU in the baseline to 90.3 ECU under
oath, and the average tax bill from 60.9 ECU to 90.9 ECU. The EDF of the amount of tax collected under oath is shifted
to the right as compared to the baseline over the entire range of individual amounts (first order stochastic dominance is
statistically significant, with p = .012).

The behavioral results from this experiment are two-fold. First, only partial compliers respond to the oath: the share of
partial compliers in the 10%-90% range decreases, and those who remain partial compliers under oath do not declare more
income; while the share of low compliers (under 10%) remains stable. Second, those partial compliers who do respond to
the oath do not just declare more income. Rather, they comply fully by declaring their entire income, no matter where they
would have been in the compliance distribution without an oath. To illustrate the implications of these results in the context
of a cost of lying model, we show how the Gneezy et al. (2018) model operates in the tax evasion game. In this game, each
subject receives an income y and then decides how much they want to report, which we denote d. The model assumes
quasi-linear preferences over money (m =y — td, in which t denotes the tax rate) and the size of the lie, ¢ =y —d, such
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Fig. 2. Optimal compliance in a cost of lying tax evasion model.

that subjects always prefer more money to less but at the same time also experience a direct psychological cost of lying:®

u(m, ¢) =m—c(e) (M

The psychological cost of lying c(¢) is increasing in ¢ and such that c(0) = O—telling the truth is costless.

Fig. 2 illustrates how such preferences can account for full lying, partial compliance, and full compliance in a tax evasion
game. Each graph displays the indifference curves of a representative subject, defined over the two utility arguments. Since
over-reporting is excluded by design, compliance is bounded above and below (0 < d <y), which defines the range of possible
values of both the size of the lie and the monetary payoffs. The black line (whose slope is 1/t) describes the choice set—i.e.,
the (m, ¢) bundles that are feasible. Utility is increasing in m and decreasing in ¢, so that indifference curves have a positive
slope and utility increases towards the south-east corner. As discussed in Appendix B, this model can only account for both
full compliance and partial compliance if (i) the marginal cost of a zero lie is non-zero (otherwise there would always exist
an infinitely small lie that would be preferred to full compliance) and (ii) the cost function is convex (otherwise only corner
solutions would maximize utility). Fig. 2a describes the choice of a full liar: the cost of lying is so small (resulting in very
steep indifference curves) that the largest lie maximizes utility. Fig. 2c plots the other extreme case, in which the cost of
lying results in flat indifference curves, leading to fully honest reports. Last, Fig. 2b illustrates the situation of a subject
endowed with intermediate values of the cost of lying: the convexity of the cost function leads to a unique interior solution
maximizing utility.

To assess the effect of the oath on such lying preferences, we estimate the distribution of morality parameters 6; among
subjects from each treatment based on the specification: c(¢|6;) = 8;(¢% + £) (see Appendix B for the details of the computa-
tion). Fig. 3 displays the results. Recall that partial liars who react to the oath respond by becoming fully honest under oath
rather than smoothly increasing their compliance. As shown in Fig. 3a, this response is accounted for by the model through
a dramatic shift to the right in the distribution of the cost of lying induced by the oath. This shift is due to partial compliers
who happen to respond to the oath—and do so by jumping to fully honest reports rather than trading-off some truth against
some monetary gains. Fig. 3b focuses on the subset of subjects who do not fully comply: the comparison confirms that full
liars and the remaining partial liars under oath do not respond to the oath (the EDF in Fig. 3b are statistically the same,
p = .449).

Our working hypothesis to such a shift in the cost of lying is that partial compliers in our experiment have weak pref-
erences: it is difficult for them to choose between truth-telling and profitable dishonesty, such that they end up partially
lying. When they are under oath, they switch their behavior to full compliance because discriminating between truth-telling
and profitable dishonesty is made extrinsically easier by the oath.

8 Note a subject’s income is perfectly observed by the experimenter here. Since subjects face no uncertainty over whether they are perceived as honest,
we do not account for the reputational costs component of Gneezy et al. (2018) utility arising from, e.g., social image (see also Abeler et al., 2019, for a
review of lying aversion models).



6 N. Jacquemet, S. Luchini and A. Malézieux et al./European Economic Review 000 (2020) 103369

(a) All compliance levels (b) Compliance strictly lower than 100%

100% 4
= No oath

- Oath

75%---r;ﬁ .....................
50%-r .........................................

25% R

0% -

T T T T T T T T T T
0 0.035 0.070 0.140 0.280 .350 O 0.035 0.070 0.140 0.280 .350

Fig. 3. EDF of the revealed morality parameter by treatment.

Our challenge is to measure the “strength of preferences” to test this hypothesis. One popular approach to understand
weak preferences is to study response times. Krajbich et al. (2015) have shown, for example, that response time decreases
with the strength of preferences in dictator games and public good games. When the subjective utility values of different
options are close to one another, subjects are slower and more indecisive; whereas subjects will choose quickly an option
that they value clearly more than any other.

We can best explain the relationship between the strength of preferences and response time through the lens of the
Drift Diffusion Model (DDM), which has gained traction within the neuroeconomics literature (e.g., Krajbich and Rangel,
2011; Krajbich et al.,, 2012). In the DDM model (initiated by Ratcliff, 1978), the cognitive process underlying decision mak-
ing consists of (internally) accumulating noisy evidence in favor of the different alternatives, until a pre-defined decision
threshold is reached for one of the options, i.e. when the person is confident enough. Fudenberg et al. (2018) extend this
framework to an endogenous stopping rule by assuming that both the sign of preferences and its intensity is unknown
to the decision maker. Here, a decision actually happens when the cost of waiting further exceeds the benefit of making
a better decision later thanks to additional information from future signals. In this context, a signal that preferences are
strong, in favor or against full compliance, is more likely to occur if preferences are actually strong, and is thus taken se-
riously even if it happens early. When a decision-maker has weak preferences, a signal that preferences are weak will be
interpreted differently depending on when is is received. Such a signal will be interpreted as uninformative if received early
in the process; while it is more likely interpreted as an informative signal of true weak underlying preferences the later it
is received. This implies that such a model predicts a hump-shape relationship between compliance and response time, in
which partial compliance and longer response time are correlated through weak preferences.? The next section provides a
test of this hypothesis using the distribution of response times observed in the experiment.

3.2. Compliance and response time

Response times data in each condition show a clear non-monotonic relationship between compliance and response time.
In the baseline, a longer response time, with a median of 85 s, is observed for subjects whose compliance is between 10%
and 90%. Median response time is only 51 s for compliance rates lower than 10% and 44 s for compliance higher than 90%.
If we further restrict the analysis to full liars and full compliers, we find that their median response time is 21 s and 42 s.
Fig. 4a plots the EDF of response time for the three groups of subjects, compliance below 10% (low compliance), compliance
above 90% (high compliance) and compliance in between these two values (medium compliance). The EDF of response time
for the medium compliance group is to the left of the EDF for both the low compliance group (p =.043) and the high
compliance group (p <.001), while the EDF of the low and high compliance groups are not statistically different (p = .772).
In line with Krajbich et al. (2015), these variations in response times suggest that partial compliance arises due to a lack of
discriminability between truth-telling and profitable dishonesty: these subjects face a harder decision problem, which takes

9 In their study of the optimal allocation of time between several decision tasks, Chabris et al. (2009) document a similar hump-shape relationship
between the strength of preferences and decision times.
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Fig. 4. Response times in Experiment 1 according to the intensity of compliance.

more time to solve. Subjects who either fully comply, or fully evade, on the opposite, have strong enough preferences and
are able to make up their mind quickly.

Now turning to the oath treatment, we observe that response times exhibit the same non monotonic pattern to that
observed in the baseline. Median response time when compliance is lower than 10% is 76 s (as compared to 51 s in the
baseline). Median response time in the medium compliance group under oath is 86 s as compared to 85 s in the baseline.
Median response time in the high compliance group is 42.5 s under oath and 44 s in the baseline. As shown in Fig. 4b,
the non-monotonic pattern of the EDF of response times in the oath treatment according to compliance intensity is similar
to that observed in the baseline (based on KS tests, the EDF of response times is statistically the same in both treatments
among high compliers, p = .699, medium compliers, p = .987, as well as low compliers, p = .389). Between groups tests in
the oath treatment show that partial liars have the slowest decision process. The EDF of response times of partial liars first
order dominates that of low compliers (p = .043) and high compliers (p <.001). Although the decision time of full evaders
is a bit longer under oath as compared to the baseline, which can be explained by the dissonance between their preferences
and being under oath, it remains statistically identical to the distribution of response times among full compliers (p = .773).
Full compliers, which are twice as much under oath, and low compliers, both decide more quickly than partial liars.

In sum, we observe that only subjects endowed with very specific preferences react to a truth-telling oath. Subjects who
do not react to the oath both (i) exhibit unambiguous preferences in favor of either compliance or evasion and (ii) make
up their mind quickly when reporting their income. On the opposite, subjects who comply only partially are slow, strongly
react to the oath and those who do become quick full compliers. In the next section, we confirm this interpretation by
studying an alternative behavioral measure of the strength of preferences.

4. Experiment 2: repeated tax declaration

In Experiment 1, the truth-telling oath had the predicted positive effect on compliance, but only on the partial liars—
those subjects who partially complied in the baseline. These partial compliers moreover took more time to make up their
mind about their declaration, suggesting that they have difficulty processing profitable dishonesty. Experiment 2 aims to get
further insights on this phenomenon by using an alternative behavioral measure of the strength of preferences for profitable
dishonesty.

Following Agranov and Ortoleva (2017), we repeat the decision task and use the consistency of decisions made in a
row at the individual level as a measure of the revealed strength of preference-an indecisive person, who often changes
her mind about available options, having weak preferences (also see, e.g., Rustichini, 2008, who shows in the context of
stochastic choice models that how frequently an option is chosen reveals how strong preferences are in favor of this option).
This experiment is identical to Experiment 1 with one exception—in step two, we repeat the declaration stage five times.
We make only one decision binding by telling subjects that we will select one declaration at random to determine their
net income (i.e., their experimental earnings) and their donation to WWF. All five income-reporting decisions relate to the
exact same level of earned income. The decision context is kept constant and the sequence elicits the subjects’ degree of
behavioral indecision. Our subject pool is again divided into two treatments: baseline and oath. Our analysis relies on four
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Fig. 5. Tax evasion behavior in Experiment 2, by treatment.

experimental sessions (two for each condition). We had a total of 87 subjects, 38 males and 49 females, with mean age
equal to 22. In the oath condition, 91.1% of subjects signed the oath (4 out 42 decided not to sign). Each session lasted
about 1 h, with an average payoff of 20 euros (17 euros directly given to the participants and 3 euros donated to WWEF),
including a 5€ show-up fee.

Fig. 5 presents the results. To ease comparison with Experiment 1, we report the mean individual behavior across rounds.
Fig. 5a presents a scatter plot of the earned income against the mean amount declared individually across the 5 rounds.
Again, we see widespread under-declaration in the baseline treatment while the oath has a significant positive effect on
compliance. Mean compliance across rounds is 43.0% in the baseline and 60.1% under oath (p = .051). As shown in Fig. 5b,
the effect of the oath cannot be imputed to a difference in earnings between treatments. Fig. 5¢ presents the EDF of mean
compliance by treatment. Again, the EDF of the truth-telling oath treatment first-order dominates the EDF of the baseline
(p =.015). As in Experiment 1, we see that not all subjects respond to the oath: first-order dominance comes from a change
at the upper end of the EDF. The share of subjects with a mean compliance rate lower or equal to 10% is 28.9% in the
baseline and 19.0% in the oath treatment. For compliance rates between 10% and 90%, the shares are 51.1% in the baseline
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Fig. 6. EDF of compliance in Experiments 1 and 2, by treatment.

Table 1
Proportion of consistent decisions, by treatment.

Number of consistent decisions

5 4 3 2 0 Total
Baseline (%) 20.0 11.1 15.6 8.9 44.4 100.0
Truth-telling oath (%) 54.7 11.9 4.8 24 26.2 100.0

Note. Consistent decisions are computed at the individual as the number of times a subjects re-
ports the exact same level of income. The table reports the empirical distribution of this statistic
in each treatment.

and 33.3% in the oath treatment. At the upper end, the share of subjects with a compliance rate above 90% are 20.0% and
47.6%. Subjects under oath are much more likely to comply fully in all rounds than subjects in the baseline: 40.5% do so, as
compared with 13.3% in the baseline. Fig. 5d reports the EDF of the mean amount of tax collected based on this reporting
behavior. The median amount of the individual mean tax collected increases from 39.8 ECU in the baseline to 91.1 ECU
under oath, and the average tax bill from 55.0 ECU to 76.3 ECU. The EDF of the mean amount of tax collected under oath
first order dominates the EDF observed in the baseline (p = .077).

Fig. 6 complements the comparison by presenting the EDF of compliance in Experiment 1 together with the EDF of mean
compliance across the 5 rounds of Experiment 2. Compliance behavior both in the baseline (Fig. 6a) and in the truth-telling
oath treatment (Fig. 6b) are very similar, and not statistically different according to two-sided KS bootstrap tests (p = .453 in
the baseline treatments, p = .810 in the oath treatments). This confirms that similar incentives are at work in the one-shot
and repeated designs. Experiment 2 allows us to study the relationship between the oath and the strength of preferences,
holding constant the basic behavioral underpinnings behind compliance.

We now turn to the measure of the strength of preferences provided by the consistency of decisions at the individual
level. Table 1 reports the observed distribution of consistent decisions in each treatment. Only 20.0% of subjects in the
baseline declare the same income five times whereas they are 54.7% in the oath treatment (p = .002). The change in the
distribution induced by the oath is concentrated on the most inconsistent behaviors, i.e subjects making only three or less
consistent decisions: they are 68.7% in the baseline and 33.4% in the oath treatment (as shown in the Appendix C, these
differences in consistency cannot be explained by differences in the level of earned income).

Fig. 7 correlates inconsistency with the reporting decision: we split the sample into the three compliance groups defined
in Section 3.2 (based on the average compliance computed at the individual level) and report the distribution of consistent
decisions in the baseline and the oath treatments. In both treatments, partial liars are less consistent than both full liars or
full compliers. The share of partial liars who make 5 different declarations is 73.9% in the baseline and 71.4% in the oath
treatment. In the high compliance group, by contrast, 66.7% of subjects in the baseline, and 85.5% in the oath treatment,
are fully consistent (all 5 decisions are the same). The remaining 15% are subjects with only two different decisions. In the
low compliance group, 15.4% of subjects declare 5 times the same amount in the baseline, and 66.7% do so in the oath
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Fig. 8. Individual spread of compliance, by treatment.

treatment. As shown in the Appendix E, these differences can be statistically tested using first-order stochastic dominance
between compliance groups. Bootstrap tests confirm that the distribution among medium compliers dominates both the
distribution among low compliers (p <.001 in the baseline, p =.004 in the oath treatment) and among high compliers
(p <.001 in the baseline, p <.001 in the oath treatment).'?

Partial lying (whether under oath or not) appears to be strongly associated with inconsistent decisions, while high and
low compliance both emerge from highly consistent decisions. The oath moves medium compliers to the high compliance
group, but does not change the consistency of partial liars who do not react to the oath. To assess the intensity of these
inconsistencies, we now look at the spread of declarations, defined as the difference between the highest and lowest compli-
ance levels across the 5 rounds for each subject. Fig. 8a reports the EDF of the individual spread of declarations by treatment
both in the entire sample (Fig. 8a) and among medium compliers (Fig. 8b). The oath induces a significant decrease in spread
in the overall sample: the EDF in the baseline first-order dominates the EDF in the oath treatment (p = .006). Among partial

10 The distributions within each compliance group are moreover identical in the baseline and oath treatments for both partial liars (p = .734) and high
compliers (p = .304). Although the size of the sample is small (8 subjects), Fig. 7a shows a large increase in fully consistent decisions among low compliers
(which is statistically significant, p = .070). Interestingly, subjects in the low compliance group who are fully consistent always report no income in both
treatments (they also are the only subjects who decide to evade fully). This increase in the share of consistent decisions to evade fully is suggestive
evidence that the oath helped subjects overcome their indecisiveness even if, in that case, this goes in the direction of a clearer preference for lying in full.
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liars, as shown in Fig. 8b, most of the distribution is concentrated at high levels of spread: the median spread is 0.5—which
for instance implies that an average compliance equal to 50% arises from compliance decisions ranging between 25% and
75%. Only a few subjects appear at the bottom of the distribution: 4 subjects (17.4%) in the baseline, and 5 subjects (35.7%)
in the oath treatment, have a spread lower than 0.1. Moreover, the oath has no influence on the distribution of the spread
among medium compliers (p = .460)."!

5. Conclusion

Over the centuries, societies have used the truth-telling oath to promote self-sacrificing honesty (Sylving, 1959). An oath
is a non-price commitment device to generate sincere or honest behavior. But who is most likely to respond honestly to
the oath—and to what extent can we rely on commitment-based devices to foster honesty? Using an earned income/tax
declaration game, we show that full liars rarely changed their compliance behavior under the truth-telling oath. Rather,
only partial liars (who neither fully comply, nor fully evade) are affected by the oath. When they do react to the oath,
partial liars do not smoothly adjust their level of compliance, but rather they jump discretely to full compliance.

We provide two different identification strategies to show that this behavioral pattern is related to the strength of prefer-
ences. We measure the strength of preferences for profitable dishonesty through the response latency in a one-shot game in
experiment 1 and through consistency in a repeated task game in a second experiment. Partial liars are slow and are more
inconsistent when repeated choices are elicited. This supports the idea that partial compliance arises from weak preferences.
The oath provides a non-market anchor of real economic commitment to otherwise aimless truth-telling.

An important practical implication of our results is that people with strong and stable preferences towards dishonesty are
much less likely to respond to social institutions like a truth-telling oath. Institutions that rely on intrinsic motivation, as in
our experimental setting, cannot be the only institutional means used to achieve honesty. A future avenue worth exploring
is how adding external punishments for dishonesty (e.g., jail time or monetary fines for perjury) may help to improve the
behavior of chronic liars.'> The obvious issue that arises is to what extent the existence of sanctions might undermine the
intrinsic motivation of otherwise motivated partial liars (Ryan and Deci, 2000; Gneezy et al., 2011).

Appendix A. Summary statistics on partial compliance in Experiment 1

The table below provides summary statistics on subjects whose compliance is between 10% and 90% in Experiment 1.
The distribution of compliance rates of subjects falling in this range is similar in the two conditions.

Min. 1st Qu. Median Mean 3rd Qu. Max.

Baseline (%) 11.92 2291 36.36 37.41 50.06 81.48
Oath (%) 10.12  15.38 35.21 36.56  46.78 85.37

Appendix B. Parametrization of a cost of lying model

Maximizing utility (1) with respect to d gives the following first order condition:
dy—-d)=rt

where d* denotes the optimal reporting decision. Full compliance (i.e., d* =y) can only arise if g—g(O) is non-zero. This can
be accommodated by assuming a linear cost of lying such that c(¢) = ¢, where 6 is the psychological cost weighting the
size of the lie (see, e.g., Calvet and Alm, 2014). The FOC becomes 8 = 7 so that d* =y if 6 > 7 and d* =0 if 8 < . Another
possibility is to assume a fixed cost of lying: subjects will fully comply when the cost of lying is above a threshold (defined
by the tax rate), and fully evade otherwise.

Both assumptions however rule out partial compliance, which is at odds with our experimental data.® In order to gen-
erate both partial compliance and full compliance, the cost of lying function must feature both a linear and a non-linear
component. We consider a simple example from this class: c(¢) = 6 (¢2 + ¢). In that case, the FOC becomes

11 Subjective data, from the debriefing questionnaires, points in the same direction. Subjects who declare they are more certain about their choices are
less likely to be partial liars than full compliers and liars (p =.009 in the baseline and p =.001 in the oath treatment). Overall, subjects in the oath
treatment declare they are more certain than subjects in the baseline: as shown in Appendix D, the EDF of self-reported certainty in the oath treatment
first-order dominates the EDF in the baseline (p = .047). This is mainly due to the greater number of totally certain subjects in the oath treatment.

12 This echoes the evidence gathered in the field by Bott et al. (2017), who observe that appeal to morality letters impacts more the intensive margin of
compliance, whereas manipulating the perception of chances of detection impacts the extensive margin.

3 In the context of a linear cost function, for instance, the indifference curves in Fig. 2 perfectly coincide with the choice set when 6 = T, resulting in an
indeterminacy of the optimal compliance.
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y—d =1/2(t -0)/0, (2)

from which full compliance (d* =y) arises whenever 6 >t (given that over-reporting is excluded by design), and partial
compliance results from lower values of 6.

Based on this specification, the heterogeneity in the psychological cost of lying can be retrieved from the heterogeneity
in reporting behavior (the identification of richer cost functions would require exogenous changes at the individual level of,
e.g., the tax rate, or the level of income). To that end we solve the FOC in (2):

—r+29,-(y,-—d;)+9,:0<=>91=z/[2(y,-—ci;)+1] (3)

and compute for each subject a specific 67,-. Fig. 3 illustrates the resulting distributions.

Appendix C. Mean income by consistent decisions and treatment

The table below reports, for each treatment, the average income earned at the first stage of Experiment 2 as a function
of the number of consistent decisions across all 5 rounds (as defined in Section 4). There is neither a clear relationship
between decision consistency and the amount of income earned, nor any difference between treatments.

Number of consistent decisions

5 4 3 2 0

Baseline (ECU) 3499 3824 3348 3835 3769
Truth-telling oath (ECU)  349.9 346.8 3045 4020 379.8

Appendix D. Self-reported certainty

In the figure below we report self-reported certainty. Subjects are asked after the declaration stage how certain they
were about their decision on a 1 to 10 scale. Fig. (a) presents box-and-whisker plots by treatment for partial liars and
full-liars/full-compliers: filled rectangles contain 50% of responses whereas the whiskers show the least and greatest values
excluding outliers. Medians are represented by a thick horizontal line. Fig. (b) presents the EDF of self-reported uncertainty
by treatment.
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Appendix E. Empirical distribution functions of the number of consistent decisions, by compliance group and
treatment

To ease comparison between compliance groups, the figure below displays the empirical distributions functions of the
number of identical decisions, from full consistency (5 identical decisions) to full inconsistency (0 identical decisions), built
based on the distributions shown in Fig. 7.

(a) Baseline (b) Oath

100% A

75%

50%

25%

low compliance

= medium compliance

= high compliance

0%' L T T
5 4 3 2 0 5 4 3 2 0

# of identical dec. # of identical dec.

Supplementary material

Supplementary material associated with this article can be found, in the online version, at doi:10.1016/j.euroecorev.2020.
103369
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