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Abstract
Upcoding is a common type of fraud in healthcare. However, how audit
policies need to be designed to cope with upcoding is not well understood. We
provide causal evidence on the effect of random audits with different proba-
bilities and financial consequences. Using a controlled laboratory experiment,
we mimic the decision situation of obstetrics staff members to report birth
weights of neonatal infants. Subjects' payments in the experiment depend on
their reported birth weights and follow the German non‐linear diagnosis‐
related group remuneration for neonatal care. Our results show that audits
with low detection probabilities only reduce fraudulent birth‐weight reporting,
when they are coupled with fines for fraudulent reporting. For audit policies
with fines, increasing the probability of an audit only effectively enhances
honest reporting, when switching from detectable to less gainful undetectable
upcoding is not feasible. Implications for audit policies are discussed.
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1 | INTRODUCTION

Upcoding of patients to attract higher diagnosis‐related group (DRG) payments is a common problem in several
healthcare systems, leading to inefficiencies and financial losses (e.g., Barros & Braun, 2017; Bastani et al., 2019; Carter
et al., 1990; Dafny, 2005; Januleviciute et al., 2016; Silverman & Skinner, 2004). Incentives to upcode are particularly
prevailing in neonatal intensive care (e.g., Hochuli, 2020; Jürges & Köberlein, 2015; Reif et al., 2018; Shigeoka &
Fushimi, 2014). The reimbursement for neonatal care is typically determined through birth weights reported by ob-
stetrics staff. DRG payments non‐linearly increase with decreasing birth weights at birth‐weight thresholds. In Ger-
many, for example, reporting weights just below a threshold may yield additional payments of more than EUR 17,000 (a
relative increase of 40%; Jürges & Köberlein, 2015).1

To cope with upcoding, policy‐makers often intend to increase the frequencies of audits.2 However, empirical ev-
idence on the effectiveness of such a means is mostly lacking. Only Hennig‐Schmidt et al.'s (2019) experiment with
neonatal framing shows that a random audit coupled with a fine effectively reduces dishonesty. Similarly, Angerer
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et al. (2020) find that non‐optimal treatment decreases with more frequent audits in a credence goods experiment.3

Nevertheless, it is not well understood whether a random audit alone, which upon detection confronts individuals with
their dishonesty alluding to self‐image concerns (e.g., Bénabou & Tirole, 2006), is sufficient or whether financial
consequences are needed to induce honesty.

Using a behavioral experiment, we investigate how (i) coupling random audits with fines and (ii) increasing the
audit probability affects upcoding. A controlled laboratory experiment renders control over the decision situation and
allows us to observe upcoding which is typically hidden in the field.4 We thus complement field evidence on upcoding
in neonatal care by analyzing individual behavior in situations in which upcoding is either detectable or undetectable
through audits.

2 | EXPERIMENTAL DESIGN AND PROCEDURE

In a neonatal framing (Hennig‐Schmidt et al., 2019), subjects role‐play obstetrics staff members charged with the task of
entering birth weights bwj of six preterm infants j in birth reports. The birth weights wj are drawn in random order and
shown on subjects' screens: 1200, 1250, 1300, 1350, 1400, and 1500 g. After having seen an infant's weight, subjects are
asked to report the birth weight bwj ¼ ½1150;…; 1550� in 50‐gram increments.

Subjects receive a fixed lump‐sum payment F and variable DRG‐based payments rðbwijÞ depending on subject i's
reported weight per infant. Based on empirical evidence (e.g., Reif et al., 2018), subjects are informed that infants receive
optimal care according to their true (not the reported) birth weights, which excludes non‐financial motivations to
upcode. Consequently, treatment costs c(wj) also depend on true weights. Subject i's overall profit is:
πiðw; bwÞ ¼ F þ

P6
j¼1rðbwjÞ − cðwjÞ. For an illustration of a decision situation, see Supplementary Appendix A1.

The range of weights in the experiment comprises thresholds at 1250 and 1500 g, following the German DRG‐
scheme. Payments within a DRG are set such that average treatment costs of an infant are mostly covered. For
profits of all combinations of reported and true weights, see Supplementary Appendix A2. We refer to upcoding
whenever a birth weight is fraudulently reported to be below a threshold implying a higher DRG‐based payment.

Between‐subjects, we test the effects of different audit probabilities and of a fine on individuals' reporting behavior;
see Table 1. In our baseline (treatment NANF), subjects report birth weights without audits and fines. To investigate
audit‐effects without fines, a 10%‐random audit is introduced in 10ANF. A fine for fraudulent reporting is added in
10AF. If upcoding is detected, all DRG‐based payments are withheld and subjects only receive the lump‐sum F. In
75AF, the probability of an audit (hence detection and fine) is increased to 75%.5 We compare reporting behavior
between NANF and 10ANF and between 10AF and 75AF to analyze the effects of audits. To analyze the effect of fines (at
low detection probability), we compare treatments 10ANF and 10AF.6

The audit mechanism in 10ANF, 10AF, and 75AF relies on comparisons of reported birth weights with infants'
weights recorded on their second day of life. Assuming that hospital records show the correct weight on the second day

TABLE 1 Overview on experimental treatments

Detection
probability

Financial consequences

No fine Fine

0% (no
audit)

NANF (No‐audit‐no‐fine/Baseline): No random audit,
upcoding cannot be detected, no fine (n = 56).

—

10% 10ANF (10%‐audit‐no‐fine): Random audit of subjects'
reported birth weights with 10% probability. If upcoding
is detected, subjects are informed about the detection of
their fraudulent behavior, but they are not fined (n = 38).

10AF (10%‐audit‐and‐fine): Random audit is equivalent to
10ANF. If upcoding is detected, subjects are informed
about the detection of their fraudulent behavior, and they
are fined. That means they only receive the fixed amount
F (n = 65).

75% — 75AF (75%‐audit‐and‐fine): Random audit of subjects'
reported birth weights with 75% probability. If upcoding is
detected, subjects are informed about the detection of their
fraudulent behavior, and they are fined. That means they
only receive the fixed amount F (n = 38).

Note: The number of participants per treatment is reported in parentheses.
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after birth, and taking into account that newborns lose about 5% of their initial weight within the first 24 h (e.g.,
Flaherman et al., 2015), the second‐day weight cannot be higher than the first‐day weight. The opposite would indicate
fraudulent reporting. The second‐day weight plus 5% thus represents a lower bound for the true birth weight which
enables subjects to upcode without the risk of being detected. The analogy for our experiment is that upcoding by 50 g is
undetectable and upcoding by more than 100 g is detectable. For true birth weights just above the thresholds (1250 and
1500 g), upcoding to the next DRG‐threshold goes undetected. Upcoding 1500 g‐infants by two DRG‐thresholds is then
detectable.7 In contrast, subjects always face a risk of detection for true birth weights of 1300, 1350, and 1400 g, for
which upcoding is to report 1200 g. We are thus able to investigate effects of audits and fines on honest reporting when
either (i) only detectable upcoding is possible, (ii) undetectable upcoding is possible, or (iii) detectable and undetectable
upcoding are possible. In case a subject is audited and upcoding is detected (for at least one infant), subjects are
informed about the detection of fraudulent behavior.

The computerized experiment programmed in z‐Tree (Fischbacher, 2007) was conducted via the Cologne Labora-
tory for Experimental Research in May and June 2019. For the experimental protocol, see Supplementary Appendix A5.
For treatments NANF and 10AF, we also include data from the experiments by Hennig‐Schmidt et al. (2019) which
were conducted at the BonnEconLab in 2014 and 2015. Characteristics and behavior of subjects from Bonn and Cologne
did not differ significantly; see Supplementary Appendix B1. Overall, 197 students participated in our experiments, 99 in
Cologne and 98 in Bonn; 61% were medical students, the average age was 23 years, and 45% were female.

3 | RESULTS

In all treatments, we observed substantial upcoding of neonatal cases between 37% and 82%. We further differentiate
between three types of reporting behavior: detectable upcoding, undetectable upcoding, and honest reporting.8 Figure 1
shows the average proportions for the reporting types differentiated by treatments. The observed pattern is that, the
introduction of a 10%‐random audit without fine (10ANF), the introduction of a fine to the 10%‐audit (10AF), and the
increase in the audit probability from 10% to 75% (75AF), reduced detectable upcoding while undetectable upcoding

F I GURE 1 Proportions of reporting behavior by treatments (in %). The bar charts represent the average shares of upcoding and
honest reporting differentiated by treatments, with 95% confidence intervals. Upcoding is defined as payment‐increasing misreports of birth
weights. Undetectable upcoding is achieved by misreporting birth weights by only 50 g, which cannot be detected by an audit (Panel A).
Detectable upcoding implies misreporting birth weights by 100 g or more, which can always be detected by audit (Panel B). Honest
reporting refers to reporting the true birth weight (Panel C). We included all birth weights except 1200 g where (payment‐increasing)
upcoding is not possible (k = 985 decisions). NANF: No‐audit‐no‐fine, 10ANF: 10%‐audit‐no‐fine, 10AF: 10%‐audit‐and‐fine, 75AF: 75%‐
audit‐and‐fine
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increased. Honest reporting increased at a small rate for 10ANF and more substantially for audit policies with fines
(10AF, 75AF).

We next separately analyze individuals' honest reporting as opposed to situations in which either only detectable or
undetectable upcoding is feasible. We apply logit regression models to analyze individuals' behavior controlling for
subjects' characteristics: age, gender, medical major, personality traits (Big‐Five Inventory; Rammstedt & John, 2007),
and integrity (Schlenker, 2008).9 Table 2 reports predictive margins for honest birth‐weight reporting differentiated by
treatments. Treatment differences expressed as marginal effects at the means reflect the effects of audits and fines on
the likelihood of honest reporting in percentage points (pp).

First, we analyze honest reporting only for true birth weights, at which upcoding is always detectable (1300, 1350,
and 1400 g); see Panel A of Table 2. Introducing a 10%‐audit without a fine slightly increased honest reporting by about
7 pp (p = 0.248). Adding a fine to the 10%‐random audit significantly increased honest reporting by about 33 pp
(p < 0.001). An increase in audit probability from 10% to 75% (with fines) increased honest reporting by roughly 21 pp
(p = 0.015).

TABLE 2 Predictive margins from
logit regressions on differences in
honest reporting between experimental
treatments

A. Honest reporting when only detectable upcoding is possible (at 1300, 1350, and
1400 g; k = 591 decisions)

Detection prob. No fine Fine △, in pp (p‐value)

0% (no audit) 12.4% (NANF) —

10% 19.8% (10ANF) 52.4% (10AF) 32.6 (<0.001)

75% — 73.8% (75AF)

△, in pp (p‐value) 7.4 (0.248) 21.4 (0.015)

B. Honest reporting when undetectable upcoding is possible (at 1250 g; k = 197
decisions)

Detection prob. No fine Fine △, in pp (p‐value)

0% (no audit) 7.4% (NANF) —

10% 1.8% (10ANF) 5.7% (10AF) 3.9 (0.307)

75% — 21.7% (75AF)

△, in pp (p‐value) −5.6 (0.194) 16.0 (0.070)

C. Honest reporting when undetectable and detectable upcoding are feasible (at
1500 g; k = 196 decisions)

Detection prob. No fine Fine △, in pp (p‐value)

0% (no audit) 4.3% (NANF) —

10% 3.5% (10ANF) 16.3% (10AF) 12.8 (0.023)

75% — 17.4% (75AF)

△, in pp (p‐value) −0.8 (0.837) 1.2 (0.887)

Note: This table reports predictive margins at the means of the covariates based on logit models on
honest reporting for Panels A and B and based on a multinomial logit model on reporting behavior at
1500 g for Panel C. Upcoding is defined as payment‐increasing misreports of birth weights. Panel A
estimates honest reporting for infants for whom upcoding is always detectable in case of an audit (1300,
1350, and 1400 g; k = 591 decisions). Panel B estimates honest reporting for infants of 1250 g for whom
undetectable upcoding is possible (k = 197 decisions). Undetectable upcoding means that upcoding is
achieved by misreports of birth weights by only 50 g, which cannot be detected by an audit. Panel C
estimates honest reporting for infants of 1500 g for whom undetectable upcoding is possible but less
gainful than detectable upcoding (k = 196 decisions). All predictive margins are adjusted for individual
characteristics, that is, gender, age, medical major, personality traits (Big‐Five Inventory; Rammstedt &
John, 2007), and integrity (Schlenker, 2008). Treatment effects (△) are differences in marginal effects at
the means (percentage points, pp). Full regression results are reported in the Appendix, Table B6 and
Table B7. NANF, No‐audit‐no‐fine; 10ANF: 10%‐audit‐no‐fine, 10AF: 10%‐audit‐and‐fine, 75AF: 75%‐
audit‐and‐fine.
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Second, we consider the effects of audits and fines on honest reporting at 1250 g, the true birth weight at which
upcoding is undetectable; see Panel B of Table 2.10 Introducing a 10%‐audit led to a decrease in honest reporting by
about 6 pp (p = 0.194). Adding a fine to an audit with a low detection probability, increased honest reporting
by about 4 pp (p = 0.307). Raising the audit probability further increased honest reporting by about 16 pp
(p = 0.070).

Finally, we analyze individuals' honest reporting for the true birth weight of 1500 g. At this weight, subjects have the
opportunity to choose between detectable and undetectable upcoding where the former yields a higher gain; see Panel C
of Table 2. Introducing a 10%‐audit did not significantly affect honest reporting (p = 0.954). Adding a fine to it, however,
significantly increased honest reporting by about 13 pp (p = 0.023). Raising the detection probability of a random audit
to 75% did also not significantly affect honesty (1 pp, p = 0.887).

While rational choice options at the previously considered true birth weights are binary, subjects have three choice
options at 1500 g: honest reporting, detectable upcoding (by two DRG‐thresholds) and undetectable upcoding (by one
threshold). Table 3 reports predictive margins based on multinominal logit regressions for detectable and undetectable
upcoding differentiated by treatments. Treatment effects are expressed as marginal effects at the means in percentage
points (pp). We find that introducing a 10%‐random audit decreased detectable upcoding by about 18 pp (p = 0.089). At
the same time, however, undetectable upcoding increased by about 19 pp (p = 0.063). Obviously, honest reporting was
hardly affected. Adding a fine to the 10%‐audit significantly decreased detectable upcoding by about 33 pp (p = 0.002),
and in parallel increased undetectable upcoding by about 20 pp (p = 0.065). With a fine, an increase in audit proba-
bilities from 10% to 75% reduced detectable upcoding by about 17 pp (p = 0.022) and increased undetectable upcoding
by about 16 pp (p = 0.113). The results reveal an unintended consequence of audits in that they shifted detectable to
undetectable upcoding rather than triggering more honest reporting.

In sum, our analyses indicate that, first, random audits with low detection probabilities only reduced upcoding and
fostered honest reporting if audits comprise fines. This emphasizes the importance of a financial consequence to cope
with dishonest behavior and complements findings from Hennig‐Schmidt et al. (2019). Second, raising the probability
of an audit increased honest reporting in the decision situations when either only detectable or only undetectable
upcoding was possible. As a separate analysis of the true birth weights of 1500 g indicated reductions in detectable
upcoding were accompanied by increases in undetectable upcoding.

TABLE 3 Predictive margins from
a multinomial logit regression on
differences in detectable and
undetectable upcoding at 1500 g

A. Detectable upcoding (at 1500 g; k = 196 decisions)

Detection prob. No fine Fine △, in pp (p‐value)

0% (no audit) 76.2% (NANF) —

10% 57.8% (10ANF) 24.9% (10AF) −32.9 (0.002)

75% — 7.8% (75AF)

△, in pp (p‐value) −18.4 (0.089) −17.1 (0.022)

B. Undetectable upcoding (at 1500 g; k = 196 decisions)

Detection prob. No fine Fine △, in pp (p‐value)

0% (no audit) 19.5% (NANF) —

10% 38.7% (10ANF) 58.8% (10AF) 20.2 (0.065)

75% — 74.8% (75AF)

△, in pp (p‐value) 19.2 (0.063) 16.0 (0.113)

Note: This table reports predictive margins at the means of the covariates based on a multinomial logit
model on upcoding at 1500 g (k = 196 decisions). Upcoding is defined as payment‐increasing misreports
of birth weights. All predictive margins are adjusted for individual characteristics, that is, gender, age,
medical major, personality traits (Big‐Five Inventory; Rammstedt & John, 2007), and integrity
(Schlenker, 2008). “Detectable upcoding” takes place when an individual reports a weight of 1250 g or
lower, “Undetectable upcoding” takes place when an individual reports a (fraudulent birth) weight of
1450 g. Estimates for “Honest reporting” are reported in Table 3. We excluded one subject with a birth‐
weight entry of 1550 g. Treatment effects (△) are differences in marginal effects at the means
(percentage points, pp). Full regression results are reported in the Appendix, Table B7. NANF, No‐audit‐
no‐fine; 10ANF, 10%‐audit‐no‐fine; 10AF, 10%‐audit‐and‐fine; 75AF, 75%‐audit‐and‐fine.
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4 | DISCUSSION AND CONCLUSION

Our behavioral experiment provides important insights for healthcare policy‐makers on the effects of different audit
policies on upcoding in neonatology. First, random audits at low detection probability without financial consequences
are not sufficient to foster honest reporting. Only when random audits include fining of fraudulent reporting, honesty
increased significantly. A fine seems thus to be an essential instrument carrying a signal that fraudulent reporting of
birth weights represents misbehavior and is sanctioned. Second, increasing the frequency of random audits only in-
duces more honesty when individuals are not able to shift from detectable to undetectable upcoding. Hence, differ-
entiating between detectable and undetectable upcoding reveals the unintended consequence of audit policies to foster
more undetectable upcoding rather than honest reporting.

When interpreting behavioral consequences for the remuneration within the confines of the experiment, upcoding
led to high financial losses for payers. Without an audit, the average payment per infant almost doubled compared to a
theoretical payment under fully honest reporting. Introducing a 10%‐random audit (without a fine) reduced the
financial loss for the insurer by 10%.11 Only when subjects bore the risk of being fined for fraudulent reporting,

TABLE 4 Overview of mean DRG remunerations per infant by experimental treatment

Treatment

Mean remuneration per infant (in
Taler) Loss due to

upcoding
(in Taler)

Reduction in loss
compared to NANF (in %)

If fully
honest

Observed
behavior

A. At all birth weights; k = 985 decisions

NANF 184 343 159 —

10ANF 184 327 143 −10.1

10AF 184 286 102 −35.8

75AF 184 238 54 −66.0

B. At 1300, 1350, and 1400 g; when only detectable upcoding is possible; k = 591 decisions

NANF 200 344 144 —

10ANF 200 323 123 −14.6

10AF 200 273 73 −49.3

75AF 200 219 19 −86.8

C. At 1250 g; when undetectable upcoding is possible; k = 197 decisions

NANF 200 364 164 —

10ANF 200 371 171 +4.3

10AF 200 369 169 +3.0

75AF 200 337 137 −16.5

D. At 1500 g; when undetecable is possible but less gainful than detectable upcoding; k = 197 decisions

NANF 120 320 200 —

10ANF 120 295 175 −12.5

10AF 120 243 123 −38.5

75AF 120 197 77 −61.5

Note: This table reports the average diagnosis‐related group (DRG) remuneration the insurer has to pay per infant. Upcoding is defined as payment‐increasing
misreports of birth weights. In Panel A, we only consider the infants for whom upcoding is possible (birth weight of 1200 g is excluded for our calculations). In
Panel B, we only consider the infants for whom upcoding only detectable upcoding is possible (1300, 1350, and 1400 g). In Panel C, we only consider the
infant with birth weight of 1200 g for whom undetectable upcoding is possible. In Panel D, we only consider the infant with birth weight of 1500 g for whom
undetectable upcoding is possible but less gainful detectable upcoding. Under full honest reporting, we report the average hypothetical remuneration for the
true birth weight of the respective infants. Observed behavior refers to our behavioral data differentiated by treatments. We have calculated the mean
remuneration of every subject per infant based on the reported birth weights. We report the financial loss for the insurer due to DRG upcoding as the
difference between fully honest reporting and our behavioral data. In the last column, we calculate the relative differences of financial loss between the
respective audit and our baseline treatment. All monetary amounts are given in Taler, our experimental currency, the exchange rate being 1 Taler = 0.01 EUR.
NANF, No‐audit‐no‐fine; 10ANF, 10%‐audit‐no‐fine; 10AF, 10%‐audit‐and‐fine; 75AF, 75%‐audit‐and‐fine.
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however, there was a noticeable drop. When a 10% or 75%‐audit came with a fine, the financial loss declined by 36% or
66% compared to no audit; see Panel A of Table 4. The effects are more pronounced focusing on infants for whom only
detectable upcoding is possible. Introducing a 10%‐audit reduced the financial loss by 15%, a 10%‐audit and fine by 49%,
and a 75%‐audit and fine by 87%; see Panel B of Table 4.

We now separately consider remuneration effects per infant at 1250 and 1500 g for whom undetectable upcoding
was possible. While treatment comparisons reveal that the insurer's financial loss due to DRG upcoding increased by 4%
(10ANF) and by 3% (10AF) for infants at 1250 g, it can be reduced by 17% only when audits occurred with high
detection probability and a fine (75AF); see Panel C of Table 4. However, the insurer's loss can be reduced by 13%
(10ANF), by 39% (10ANF), and by 62% (75AF) for infants with true birth weights of 1500 g; see Panel D of Table 4. This
decline can be explained by upcoding infants with true birth weights of 1500 g by one instead of two DRG thresholds.
Thus, switching from detectable to less gainful undetectable upcoding reduced the payments to some extent.

The results should be interpreted within the confines of our experimental setup. The implementation of audit
policies comes at costs, such as set‐up costs for monitoring programs, personnel costs, and costs for potential false
positive findings which need to be weighed against the savings in expenditures due to less upcoding. Further, beyond
the financial savings which can be realized through changing individuals' reporting behavior when introducing audits,
fines for detected fraudulent behavior under audits help to reduce the losses insurers face due to upcoding. When
considering a real‐world health setting, it remains unclear whether the detection of dishonest behavior would imply
psychological costs, for example derived by concerns for social reputation or self‐respect (e.g., Bénabou & Tirole, 2006)
and observed lying aversion (e.g., Dufwenberg & Dufwenberg, 2018; Gneezy et al., 2018), which could vary between the
lab and the field and might thus lead to different kinds of upcoding behavior. While evaluating costs and benefits is at
the discretion of health policy‐makers, our findings at least provide some directional guidance for the ongoing debates
on the design and implementation of audit policies. Our experimental study suggests interesting paths for future
research; for example, the analysis of reporting behavior under a high detection probability without financial conse-
quences in case of detection, and situations in which upcoding does not yield financial gains. In these ways, the
preferences of individuals for dishonesty could be investigated further.

In sum, our results suggest that audits with fines can, on the aggregate, reduce upcoding while not necessarily
inducing more honesty. Audits might still decrease dishonesty by pushing dishonest individuals into reporting
fraudulently to an extent that is not detectable. This calls for a design of audit policies that makes the detection of
dishonest behavior more likely, for example, through audit mechanisms that reduce measurement errors.
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2 Increasing audit frequencies for a given fine level would make dishonest behavior less attractive (e.g., Becker, 1968). In a Beckerian sense,
a utility‐maximizing decision‐maker weighs the expected utilities from dishonest and honest behavior. This logic motivated health‐policy
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reforms that were recently implemented after much debate. For example, in Germany a recent reform of the Medical Service of the
Sickness Funds (MDK) came into effect in early 2020. It intends to sanction fraudulent reporting of hospital bills. In detail, depending on
the overall share of unobjected (or correctly billed) hospital invoices, hospitals must pay a fine to the health insurance funds in addition to
the repayment of the difference between the true and the wrongly billed amount. In 2020, the fine amounts to 10% of the difference, but is
never less than EUR 300. From 2021, the size of the fine will differ depending on the overall share of contested bills in 2020 (Gesetz für
bessere und abhängige Prüfungen (MDK‐Reformgesetz) 2019, Art. 1, §275c). In the past, German hospitals did not face any consequences
beyond the repayment of the falsely billed amounts. Moreover, hospitals have received, and will continue to receive, EUR 300 for every
audited invoice which has been correctly billed as a lump‐sum expense allowance from the health insurance fund.

3 For a definition of credence goods, see, for example, Dulleck and Kerschbamer (2006) and for excellent surveys of the literature, see, for
example, Kerschbamer and Sutter (2017) and Balafoutas and Kerschbamer (2020).

4 For a definition of behavioral experiment in health and more on the discussion of the use of experiments in health economics, see Galizzi
and Wiesen (2017, 2018).

5 While the fine seems substantial under 10AF, a risk‐neutral profit‐maximizer would still upcode weights in all decisions. An audit
probability of 75% represents the cut‐off value which (assuming common knowledge about randomly drawn birth weights) implies that a
profit‐maximizer would only engage in undetectable upcoding which cannot be detected by audits.

6 For a detailed description of the decomposition of the effects of audits and fines, see Supplementary Appendix A.3.
7 In detail, when wj = 1250 g, reporting a birth weight of bwj ¼ 1200 g cannot be detected by an audit, as the reported birth weight is
higher than the lower bound of the true weight of 1, 187.5g on day two. The other possibility of undetectable upcoding is represented by
wj = 1500 g (lower bound of the true weight at the second weighing: 1425 g). Here, reporting bwj ¼ 1450 g cannot be detected by an audit,
whereas reporting wj = 1200 g can. For a graphical explanation of (detectable and undetectable) upcoding, see Supplementary Figure A.1
in the Appendix A.4.

8 The vast majority of decisions falls in one of the three categories. Only 8% of reported birth weights reports per treatment deviate from
these classifications of behavior and are categorized as unclassified. The proportions of unclassified birth weight reports did not vary
systematically with the treatment; see Supplementary Table B.3 in Appendix B.3. For the frequencies of individuals' choices, see Sup-
plementary Table B.8 to B.11 in Appendix B.4.

9 For descriptive statistics on individual characteristics by treatments, see Supplementary Table B.2 in Appendix B.2. Descriptive statistics
on proportions in upcoding behavior and reported marginal effects based on regressions without individual controls yield very similar
results on the effects of an audit and fine; see Supplementary Table B.4 to B.7 in the Appendix B.3.

10 Note that at 1250 g, reporting 1150 g would be detectable but it yields no financial gain compared to reporting 1200 g (and remaining
undetectable). Participants who choose 1150 g make an inferior decision and we thus classify it “other” reporting behavior.

11 Note that the reduction in financial loss only refers to the reduced payments the insurer has to pay per infant based on observed reporting
behaviors. Potential fines which hospitals have to pay if they are found out for misreporting birth weights are not considered in the
calculation and would even lead to higher reductions in financial losses.
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