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Abstract

What are the effects of corporate self-reporting schemes on deterrence of corporate crime? This paper presents a model
to analyze this question for the case in which a firm’s manager, who has stock-based compensation, commits a corporate
crime and the firm conducts self-policing and self-reporting. Corporate self-reporting schemes may enhance deterrence
if the level of corporate leniency is within a certain range. But the level of corporate leniency has a non-monotonic
relationship with deterrence in that range: as the level of corporate sanctions decreases, receding from the upper limit
of the range, the probability of crime occurring first decreases and then increases.
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1. Introduction

1.1. Motivation and main results

This paper answers a fundamental but not fully un-
derstood question: if enforcement agencies reduce sanc-
tions for corporations that self-report an offense, how does
this affect deterrence of corporate crime? The importance
of this question has grown considerably in many jurisdic-
tions as there is an increasing reliance on corporate self-
reporting to detect and deter corporate crimes, which are
defined as crimes committed by members of an organi-
zation, such as managers and employees, to pursue both
organizational and individual interests.

A striking change in some jurisdictions, such as the
United States and the United Kingdom, is the strength-
ening of corporate self-reporting programs to detect viola-
tions in many areas of law, such as securities fraud and for-
eign bribery. Traditionally, those programs have been used
to detect cartels, where the collusion of multiple companies
is of significance, but now they are expected to detect a sin-
gle company’s violation as well. The present paper studies
the latter type of corporate self-reporting programs.

In those corporate self-reporting programs, prosecutors
usually have discretion to grant leniency to companies, but
the relationship between the level of leniency and deter-
rence is not yet fully understood. On the one hand, cor-
porate sanctions are necessary to induce firms to prevent
their organizational members’ corporate crimes ex ante,
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but on the other hand, those sanctions should be reduced
to induce firms to detect and self-report those crimes ex
post (Arlen 1994, 2012; Arlen and Kraakman 1997).

By giving corporations rewards in the form of reduced
sanctions, corporate self-reporting programs incentivize
them to detect and self-disclose their members’ wrongdo-
ings. If firms detect and self-report their corporate crimes,
individual wrongdoers, such as executives and employees,
may be prosecuted and receive direct punishment, such as
fines and imprisonment. Thus, reducing corporate sanc-
tions may increase the expected direct punishment of in-
dividual wrongdoers by increasing the probability of crime
detection.

However, the question arises as to the degree to which
corporate sanctions should be reduced. Without theo-
retical guidance, prosecutors may misuse their discretion.
This paper argues that the following two points should be
particularly considered in determining the level of corpo-
rate leniency.

First, since the conditional probability of prosecution
of an individual wrongdoer given the detection of a corpo-
rate crime is low, this limits the degree to which corporate
leniency can raise the expected direct punishment of in-
dividual wrongdoers. In practice, the difficulties of proof
in individual prosecutions are more serious than those in
corporate prosecutions (e.g., Fisse and Braithwaite 1993,;
Garrett 2015). In particular, the prosecution of execu-
tives may be difficult because they may set inappropriate
policies or strategies but not be engaged in day-to-day con-
duct. Hence, the conditional probability of prosecution of
an individual, particularly a senior executive, given a rev-
elation of a corporate crime will be far below one. There-
fore, corporate self-reporting schemes have limitations in
increasing the expected direct punishment of individual



wrongdoers, even if stipulated sanctions, including fines
and jail time, are set high.

Second, even if individual wrongdoers succeed in es-
caping prosecution, they may receive indirect punishment
through a value decrease in their wealth, such as stocks
and bonuses, when their company receives sanctions. Indi-
vidual wrongdoers, including managers and employees, re-
ceive compensation whose value has some association with
their firm’s value. For example, in the United States, chief
executive officers (CEOs) in public companies have signifi-
cant stocks and options (Bebchuk and Fried 2004; Larcker
and Tayan 2019). If a firm is sanctioned, its value will
decrease, and its managers’ and employees’ compensation
may decrease as well. In general, if corporations are sanc-
tioned, they will need to disgorge all of their illicit profits;
furthermore, they will bear fines and suffer reputational
loss, which decreases their stock prices and thus affects
the wealth of managers and employees.

Based on these observations, this paper presents a sim-
ple model of corporate self-policing and self-reporting to
analyze the relationship between the level of corporate le-
niency and the level of deterrence of individual wrongdo-
ers, particularly senior executives. Senior executives often
play a leadership role in large-scale corporate crimes (e.g.,
Steinzor 2014; Rolnik 2016), and their compensation is
more strongly tied to their firm’s value than that of lower-
level employees. Therefore, understanding the effects of
reducing corporate sanctions on the direct and indirect
punishments of senior executives should be a matter of
policy interest.

The model consists of two players, a firm’s manager
and a firm’s board, and three time periods. The manager
has a certain proportion of the firm’s shares and maximizes
his or her expected payoff, and the board maximizes the
firm value. In the first period, the manager privately de-
cides whether to commit a corporate crime. In the second
period, the board decides whether to conduct an internal
investigation to detect the crime. If the board detects the
crime and self-reports it to an enforcement agency, the
firm receives a reduced sanction under a corporate self-
reporting program, and with a certain conditional prob-
ability, the manager is prosecuted. In the third period,
if the board fails to investigate in the second period, the
enforcement agency investigates the firm with some prob-
ability. If the enforcement agency detects the crime, the
firm receives a regular sanction, and with a certain condi-
tional probability, the manager is prosecuted.

With this setup, this paper shows that there may be
a range of reduced sanctions for corporate self-reporting
wherein both the corporation’s incentive to self-report and
deterrence of the manager increase. In this range, the level
of corporate sanctions has a non-monotonic relationship
with deterrence: as the level of corporate sanctions de-
creases, receding from the upper limit of the range, the
probability that the crime will occur first decreases and
then increases.

The reason for the result can be summarized as fol-

lows. In committing the crime, the manager is exposed
to two expected punishments: indirect and direct punish-
ments. If the corporation receives the corporate sanction,
the manager receives the indirect punishment through a
value decrease in the manager’s shares. In addition, if the
manager is prosecuted, the manager receives the direct
punishment of the individual sanction. When the enforce-
ment agency needs to enhance deterrence, it can use the
corporate self-reporting program to incentivize the firm
to detect the manager’s crime by reducing the corporate
sanction. If there is a certain threat of crime detection
by the enforcement agency and the degree of leniency is
reasonable, the firm will have the incentive to detect and
self-report the crime. If the probability of crime detection
increases, the indirect and direct punishments are more
likely to be imposed on the manager. While the size of
the direct punishment of the manager (i.e. the size of the
individual sanction) is fixed, the size of the indirect pun-
ishment of the manager is reduced because of the reduction
of the corporate sanction.

If the corporate sanction is insufficiently reduced, the
probability of crime detection remains almost unchanged,
and the total of the expected indirect and direct punish-
ments of the manager remains almost unchanged as well.
However, if the corporate sanction is sufficiently but not
excessively reduced, the probability of crime detection is
increased, and the total expected punishment of the man-
ager is increased as well despite the decrease in the indirect
punishment of the manager. If the corporate sanction is
excessively reduced, since this means that the size of the
indirect punishment of the manager is also excessively re-
duced, the total expected punishment of the manager re-
mains almost unchanged or decreases despite the increase
in the probability of crime detection. Because of this mech-
anism, the corporate self-reporting program can enhance
deterrence within a certain range of reduced sanctions for
corporate self-reporting. But the level of corporate le-
niency has a non-monotonic relationship with deterrence
in that range.

This paper also considers the case in which an individ-
ual self-reporting program as well as the aforementioned
corporate self-reporting program are introduced. In this
case, if the manager self-reports, he or she receives a re-
duced individual sanction, and the corporation receives a
reduced corporate sanction. The social desirability of the
individual self-reporting program depends on whether the
firm can commit to an ex post investigation. If there is
a probability that the manager self-reports, the firm’s in-
centive to investigate decreases because of a smaller prob-
ability of crime detection. If the firm cannot commit to
a certain level of ex post investigation to keep deterrence
unchanged, the probability of crime occurring increases.
Consequently, the individual self-reporting program may
weaken deterrence, although it may economize the inves-
tigation costs of the firm and the authority because of the
manager’s self-reporting. By contrast, if the firm can com-
mit to a certain level of ex post investigation, the proba-



bility of crime occurring remains unchanged. Hence, the
individual self-reporting program economizes the investi-
gation costs without weakening deterrence.

1.2. Related literature

This study contributes to two strands of literature:
corporate crime and self-reporting. Regarding corporate
crime, prior literature has studied the optimal corporate
and individual liabilities (e.g., Segerson and Tietenberg
1992; Polinsky and Shavell 1993; Arlen 1994, 2012; Arlen
and Kraakman 1997; Shavell 1997). Among them, a series
of studies by Arlen (1994, 2012) and Arlen and Kraakman
(1997) presented an optimal enforcement regime, where an
authority reduces corporate sanctions to incentivize firms
to detect and self-report crimes.

The results of this paper complement the findings of
a series of studies by Arlen (1994, 2012) and Arlen and
Kraakman (1997) by considering the case where an indi-
vidual wrongdoer’s payoffs are explicitly associated with
a firm’s value. The crucial difference between this pa-
per and their papers is that this paper assumes that the
conditional probability of individual prosecution given the
detection of corporate crime is less than one while their
papers assumed it to be equal to one. If the conditional
probability of individual prosecution is far below one, this
limits the ability of corporate self-reporting schemes to in-
crease the expected direct punishment of individuals even
if stipulated sanctions, such as the fine amount and the
jail time, are set maximal. In such a case, the tradeoff be-
tween the direct and indirect punishments of individuals is
particularly important for prosecutors in determining the
level of corporate leniency.

This paper also contributes to the literature on self-
reporting. While some studies have focused on a single
wrongdoer’s violation and self-reporting (e.g., Malik 1993;
Kaplow and Shavell 1994; Arlen 1994, 2012; Arlen and
Kraakman 1997; Innes 1999; Gerlach 2013), others have
focused on the self-reporting of cartels in antitrust leniency
programs, where the collusion of multiple wrongdoers is of
significance (e.g., Motta and Polo 2003; Aubert, Rey, and
Kovacic 2006; Miller 2009; Chen and Rey 2013; Harrington
2013; Landeo and Spier 2018a, b). This paper relates to
both strands of the literature. While this paper studies
the case of a single company’s violation, a competition to
be the first self-reporter occurs between its manager and
the company, which relates to the literature of multiple
wrongdoers’ self-reporting.

Regarding a single wrongdoer’s self-reporting, this pa-
per particularly relates to Kaplow and Shavell (1994).
They analyzed the self-reporting of individual crimes
and showed that self-reporting schemes may save en-
forcement resources without weakening deterrence because
self-reporting individuals need not be investigated. The
present study analyzes the self-reporting of corporate
crimes and shows that self-reporting schemes may enhance
deterrence as well as save enforcement resources if the level
of corporate sanctions is appropriately set. This paper also

relates to Gerlach (2013) that advanced the analysis of
Kaplow and Shavell (1994) by considering the case where
an enforcement agency cannot commit to an ex post in-
vestigation effort to detect individual crimes. This paper
applies his arguments to the case where a firm may not be
able to commit to an ex post investigation effort to detect
corporate crimes.

As for multiple wrongdoers’ self-reporting, this paper
relates to Landeo and Spier (2018a, b). They analyzed
ordered-leniency policies, where a group of wrongdoers
commits a crime and the level of their fine reduction de-
pends on the chronological order of their self-reporting.
The earlier a wrongdoer self-reports the crime, the more
his or her fine is reduced. They showed that ordered-
leniency policies detect crimes faster and strengthen de-
terrence by creating “a race to the courthouse” among
multiple wrongdoers. This paper shows that the use of
a corporate and an individual self-reporting program can
incentivize a company’s manager to self-report earlier than
the company to apply for individual leniency, which can be
considered a unilateral version of ordered-leniency policies.

This paper is organized as follows. Section 2 justi-
fies the assumption about the conditional probability of
individual prosecution by presenting some facts. Section
3 develops the model of corporate self-policing and self-
reporting. Section 4 presents the conclusions of this paper
and discusses the policy implications of the model.

2. Facts

This section shows that, in reality, the conditional
probability of individual prosecution given the detection
of a corporate crime may be far below one. As Section 3
shows, this limits the degree to which corporate leniency
can increase deterrence by raising the expected direct pun-
ishment of individual wrongdoers. In such a case, the
tradeoff between the direct and indirect punishments is of
significance in determining the level of corporate leniency.
This section also presents rough estimates of the expected
direct and indirect punishments of individual wrongdoers
to provide a better picture of the situation that the model
of this paper analyzes.

Table 1 reports rough estimates of the expected direct
and indirect punishments of CEOs of U.S. public com-
panies using aggregate data reported in previous studies.
First, regarding the probabilities of crime detection and
CEO prosecution, Dyck, Morse, and Zingales (2017) esti-
mated that, for fraud cases, the probability of crime de-
tection is approximately 33%, based on a sample of large
U.S. public companies.! Moreover, the conditional prob-
ability of CEO prosecution is approximately 8.5%, based
on the data of Garrett (2015), which consists of deferred
and non-prosecution agreements with U.S. companies re-
garding corporate crimes, including fraud and other types

ITheir sample is U.S. public companies with more than $750 mil-
lion in assets during the period 1996-2004.



Table 1: Direct and Indirect Punishments of CEOs

1. Probabilities

Probability of crime detection 3% a

Conditional probability of CEO prosecution 8.5%

2. Direct punishment

Individual fine $381,000 ¢

Jail time 18 months d

Expected direct punishment (e =a-b-cora-b-d) $10,687 e
0.5 months e

3. Indirect punishment

Change in CEO wealth with a 1% stock change $193,000 f

Impact of corporate prosecution on stock price 11% ¢

Expected indirect punishment (h =a- f - g) $700,590 R

Source: Data for a from Dyck, Morse, and Zingales (2017), data for
b, ¢,d from Garrett (2015), data for f from Larcker and Tayan (2019),

data for g from Pierce (2018).

of crime.? We use these numbers as the rough estimates of
the probabilities of crime detection and CEO prosecution,
respectively.

Second, regarding the direct punishment, the same
study by Garrett reported that the mean fine for individ-
uals prosecuted and fined is $381,000, and the mean jail
time for individuals sentenced is 18 months. Therefore,
the expected direct punishment (the probability of crime
detection multiplied by the conditional probability of CEO
prosecution multiplied by the size of individual fine or jail
time) is estimated at $10,687 and 0.5 months of jail time.
Since the individuals comprising the data of the mean fines
and jail time include both senior executives and lower-level
employees, the actual direct punishment of CEOs will be
higher than the estimated direct punishment.? It should
be also noted that CEOs are exposed to the risk of being
fired and reputational losses, although we do not calculate
the sizes of these additional sanctions due to limited data
availability.

Finally, regarding the indirect punishment, Larcker
and Tayan (2019) estimated the median change in the
wealth of CEOs in U.S. public companies with a 1% stock
change is $193,000.* Moreover, Pierce (2018) estimated
that the mean impact of corporate prosecution on the
stock price of U.S. public companies is 11%.5 Therefore,

2His data comprise 306 deferred and non-prosecution agreements
with U.S. public and private companies during the period 2001-14.
In these cases, 26 CEOs were prosecuted (8.5%). The data including
only public companies are not available.

3The data including only CEOs are not available in Garett (2015).

4Their sample is the largest 4,000 U.S. public companies, fiscal
years ending June 2013 to May 2014. The wealth of CEOs includes
stock options, restricted stock, performance plans, and direct stock
ownership but excludes personal wealth outside of company stock.
Their calculation does not take into account potential equity hedges.

5His sample includes 177 U.S. public companies during the period
1991-2002.

the expected indirect punishment (the probability of crime
detection multiplied by the change in the wealth of CEOs
with a 1% stock change multiplied by the impact of cor-
porate prosecution on stock price) can be estimated at
$700,590.

These data suggest that the expected direct punish-
ment of CEOs may not be much greater than the expected
indirect punishment, even if we consider the additional in-
dividual sanctions associated with the direct punishment,
such as reputational loss and the risk of being fired. Since
the conditional probability of CEO prosecution is low, this
reduces the expected direct punishment.

These facts have an important implication for law en-
forcement regarding corporate self-reporting. As explained
in Section 1.1, reducing sanctions for self-reporting cor-
porations sacrifices the indirect punishment of individual
wrongdoers for the direct punishment of them. Whether
corporate self-reporting programs work well depends on
how large the expected direct punishment can become by
increasing the probability of crime detection. If the condi-
tional probability of individual prosecution given the de-
tection of a corporate crime is low as explained above, this
limits the ability of corporate self-reporting schemes to
raise the expected direct punishment of individual wrong-
doers. In such a case, the tradeoff between the direct and
indirect punishments of individual wrongdoers is of signif-
icance because the reduction of corporate sanctions may
decrease deterrence rather than increase it. We will see
this in the next section.

3. The model

8.1. Setup

The model has two risk-neutral players: a firm’s man-
ager and its board. There are three periods and no time
discounting: t € {0,1,2}. The firm value is v € (0,00),



and the manager owns an « € (0, 1] proportion of the firm’s
shares. We assume that the manager maximizes his or her
expected payoff, and the board maximizes the expected
firm value.

At t = 0, the manager privately decides whether to
commit a corporate crime. If the manager commits the
crime, the firm obtains illicit profit 7, which has the cu-
mulative distribution function (CDF) of F'(+) and the prob-
ability density function (PDF) of f(-) on the full support
[0, 7], where these functions are common knowledge and 7
is the upper limit of 7. The manager privately learns the
realization of 7 before making a decision on the crime. The
crime causes a social harm of h € (7, 00). For simplicity,
we assume that, if the crime is committed, the illicit profit
m is immediately distributed to the firm’s shareholders.

At t = 1, the firm’s board, which is uninformed about
the manager’s misconduct, decides whether to conduct an
internal investigation to detect the crime, which costs ¢
that has the CDF of G(-) and the PDF of g(-) on the full
support [0, 00), where these functions are common knowl-
edge. The firm’s board privately learns the realization of
¢ before making a decision on the internal investigation.

At t = 2, if the firm’s board fails to investigate at
t = 1, an enforcement agency investigates the firm with
probability p € [0,1] at ¢ = 2, bearing the cost of e €
[0,00). This means that the enforcement agency can verify
whether the firm conducted the internal investigation at
t = 1. We can alternatively assume that the enforcement
agency investigates the firm if the firm does not self-report
at t = 1, which does not alter the conclusions.

Each investigation by the firm’s board or the enforce-
ment agency accurately determines whether the manager
committed the crime. However, because of the difficulties
of proof in individual prosecution, the manager is prose-
cuted only with a conditional probability ¢ € (0,1) if the
crime is detected, regardless of who detects it.°

If the enforcement agency detects the crime, the firm
receives a regular sanction s € (0,00). By contrast, if the
firm’s board detects the crime and self-reports it to the
enforcement agency, the firm receives a reduced sanction
r € [0, s) under a corporate self-reporting program. If the
manager is prosecuted, the manager receives an individual
sanction i € (0,00). We assume that s, 7, and 7 are socially
costless to impose. For simplicity, s and i are assumed to
be maximal. The maxima of s and ¢ are generally deter-
mined by factors such as the wealth of wrongdoers (e.g.,
Kaplow and Shavell 1994) and considerations of fairness
(Miceli 1991).

6We can alternatively assume that the conditional probability of
the manager’s prosecution is larger in the case where the firm detects
the crime than in the case where the enforcement agency detects it.
Under the alternative assumption, while the main results remain un-
changed, deterrence can be raised with less reduction of corporate
sanctions because the expected direct punishment of the manager
increases to a larger degree due to a larger conditional probability
of prosecution. However, little evidence exists as to whether cor-
porate internal investigations increase the conditional probability of
individual prosecution.

Policy instruments in the model are p and r: the prob-
ability of investigation by the enforcement agency and the
reduced sanction for corporate self-reporting, respectively.

The timeline is summarized in Figure 1, and the nota-
tion for variables is summarized in Table 2.

The model is a dynamic game with incomplete infor-
mation, and we use a Perfect Bayesian Equilibrium (PBE)
as an equilibrium concept. The PBE in this game involves
two thresholds, {7*,c*}, where 7* is the threshold profit
above which the manager commits the crime, and ¢* is the
threshold cost below which the board conducts an internal
investigation. As explained in Section 3.2, both players,
the manager and the board, use the cutoff strategy with
the thresholds 7* and c¢*, respectively.

The model can be applied to other wrongdoers besides
a manager, such as a lower-level employee, as long as those
wrongdoers’ payoffs have some correlation with their firm’s
value in forms such as bonuses, retirement bonuses, and
promotion.

3.2. Analysis

8.2.1. Manager’s decision on corporate crime

We first consider the manager’s decision whether to
commit the crime at t = 0. As explained in Section 3.2.2,
the probability that the board investigates internally at
t = 1 can be expressed as G(c*), where ¢* is the board’s
threshold cost of internal investigation. Given the belief
about G(c*), the manager commits the crime if the ex-
pected benefit from committing the crime is greater than
or equal to the expected cost:

ar > G(c")(ar +qi) + (1 = G(c¢"))p(as + qi). (1)

The left side is the expected benefit from committing
the crime. If the manager commits the crime, the value
of his or her shares increases by the amount of am, the
proportion of the manager’s shares to the total firm shares
times the illicit profit.

The right side is the expected cost from committing
the crime. As the first term shows, the board investigates
with probability G(c*), and in that case, since the firm
self-reports and receives the reduced sanction r, the value
of the manager’s shares decreases by the amount of ar.
The manager receives the expected individual sanction gz,
the conditional probability of individual prosecution times
the individual sanction. The term «r is the indirect pun-
ishment through the corporate sanction, and the term qi
is the direct punishment through the individual sanction.

In comparison, as the second term shows, the board
fails to investigate with probability 1 — G(c¢*), and in that
case, the enforcement agency investigates with probability
p. If the firm is investigated, the firm receives the regular
sanction s, and the value of the manager’s shares decreases
by the amount of as. Also, the manager receives the ex-
pected individual sanction gi. The term pas is the indirect
punishment through the corporate sanction, and the term



Figure 1: Timeline
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* The manager
decides whether to
commit the
corporate crime.

* The board decides
whether to investigate.

« If the firm detects and
self-reports the crime,
it receives r, and the
manager is prosecuted
with conditional
probability q.

I

« If the board fails to
investigate at t = 1, the
enforcement agency
investigates the firm with
probability p.

« If the crime is detected,
the firm receives s, and
the manager is prosecuted
with conditional
probability q.

Table 2: Notation for Variables

Symbol  Definition
v firm value; v € (0, 00)
« proportion of the manager’s shares; o € (0, 1]
T illicit profit to the firm; 7 € [0, 7]

F(-), f(-) CDF and PDF of
h social harm caused by the crime; h € (7, 00)
c firm’s cost of internal investigation; ¢ € [0, )

G(-), g(-) CDF and PDF of ¢

probability of the agency’s investigation; p € [0, 1]
enforcement agency’s cost of investigation; e € [0, 00)

regular corporate sanction; s € (0, c0)
reduced corporate sanction; r € [0, s)

p
e
q conditional probability of individual prosecution; g € (0,1)
s
r
i

individual sanction; ¢ € (0, c0)

pqi is the direct punishment through the individual sanc-
tion.

From the comparison of the first and second terms, it
is observed that, if the firm investigates and self-reports,
the indirect punishment of the manager changes from aps
to ar. As explained in Section 3.2.2, the probability of the
firm’s investigation G(c¢*) is positive if and only if r < ps.
This means that the corporate self-reporting program that
can induce the firm to investigate and self-report always
reduces the indirect punishment of the manager through
a reduction in the corporate sanction. By contrast, it is
also observed that, if the firm investigates and self-reports,
the direct punishment of the manager changes from pqi to
qi. Unless p = 1, the direct punishment always increases.
Therefore, in essence, the corporate self-reporting program
sacrifices the indirect punishment for the direct punish-
ment of the manager, and thus the tradeoff exists between
the indirect and direct punishments of the manager.

It should be noted that if the conditional probability of
individual prosecution ¢ is low, the direct punishment of
the manager when the firm self-reports ¢i may be also low,
even if the individual sanction i is set maximal. The low

qi limits the degree to which the corporate self-reporting
program can increase deterrence by raising the expected
direct punishment. In such a case, the tradeoff between the
indirect and direct punishments is particularly important
because the reduction of corporate sanctions may decrease
deterrence rather than increase it.

By rearranging expression (1), we obtain

>t :G(c*)(r+%)+(1—G(c*))p(s+%). (2)

The right side is the manager’s threshold profit for com-
mitting the crime. If the illicit profit 7 is greater than or
equal to the threshold 7*, the manager commits the crime.
The threshold 7* can be interpreted as the expected cost
per « (the proportion of the manager’s shares) to the man-
ager from committing the crime.

From expression (2), the probability that the manager
commits the crime can be expressed as

Pr(r>7")=1- F(r"). (3)

From expressions (2) and (3), we obtain the following
lemma.



Lemma 1. If the probability of the firm’s investigation
G(c*) > 0, then the probability of crime occurring 1 —
F(7*) decreases with the use of the corporate self-reporting
program. if and only if
r > ps— (A =plai —p)qz. (4)

o

The right side is the lower limit of the reduced sanc-
tion r that achieves the same expected cost to the man-
ager from committing the crime as the regular sanction
s. If the firm investigates with a positive probability (i.e.
G(c*) > 0), as long as r exceeds the lower limit, the prob-
ability of crime occurring 1 — F(7*) decreases with the use
of the corporate self-reporting program. If the expected
individual sanction when the firm investigates gi becomes
larger, the lower limit becomes smaller. If p = 1, the cor-
porate self-reporting program cannot further increase the
expected cost to the manager because the expected cost is
already maximal.

3.2.2. Board’s decision on internal investigation

We next consider the board’s decision whether to con-
duct an internal investigation at ¢ = 1. As explained in
Section 3.2.1, the probability that the manger commits the
crime at t = 0 can be expressed as 1 — F(7*), where 7* is
the manager’s threshold profit for committing the crime.
Given the belief about 1 — F(7*), the board investigates
internally if the expected firm value in that case is greater
than or equal to the expected firm value in the case of no
internal investigation:

v—(1=F@")r—c>v—(1—F(7"))ps. (5)

The left side is the expected firm value in the case of
internal investigation. If the board investigates internally,
it detects the crime with probability 1 — F(7*), and the
firm receives the reduced sanction r by self-reporting. In
addition, internal investigation costs c. In comparison, the
right side is the expected firm value in case of no internal
investigation. If the board fails to investigate, the firm
receives the expected sanction (1 —F(7*))ps at t = 2. The
manager commits the crime with probability 1—F(7*), the
enforcement agency detects the crime with probability p,
and the firm receives the regular sanction s.

From expression (5), we obtain the board’s threshold
cost for internal investigation:

¢ =max{(1 - F(7*))(ps —r),0} > c. (6)

If the firm’s cost of internal investigation c is less than
or equal to the threshold c¢*, the board investigates inter-
nally. The threshold ¢* can be interpreted as the expected
benefit to the firm from internal investigation.

From expression (6), the probability that the board
investigates internally can be expressed as

Pr(c* > c¢) = G(c"). (7)

From expressions (6) and (7), we obtain the following
lemma.

Lemma 2. The probability of the firm’s investigation
G(c*) > 0 if and only if the probability of crime occur-
ring 1 — F(7*) > 0 and

r < ps. (8)

If there is a positive probability of crime occurring (i.e.
1 — F(7*) > 0) and if the reduced sanction r for self-
reporting is less than the expected regular sanction for
the non-self-reporting criminal firm ps, the board always
has incentive to investigate and self-report with a positive
probability (G(c¢*) > 0). If p = 0, the corporate self-
reporting program cannot be used to encourage the board
to investigate because the expected sanction to the firm is
zero even if the firm fails to investigate internally.

8.2.3. Effects of reducing corporate sanctions on deter-
rence
From Lemma 1 and 2, we obtain the following propo-
sition.

Proposition 1 (the deterrence-enhancing sanction
range). The probability of crime occurring 1 — F(n*) de-
creases with the use of the corporate self-reporting program
if and only if

(1-p)qi

ps — ! <r < ps. (9)

Now we obtain the following proposition.

Proposition 2 (the non-monotonicity between the
level of the corporate sanction and deterrence).
The level of the reduced corporate sanction r has a non-
monotonic relationship with the probability of crime occur-
ring 1 — F(w*) in the deterrence-enhancing sanction range
of (9): as the level of the reduced corporate sanction r
decreases, receding from the upper limit of the range, the
probability of crime occurring 1 —F (n*) first decreases and
then increases.

The proof of this proposition is in the Appendix. The
summary of the reason for this result is as follows. In com-
mitting the crime, the manager is exposed to two expected
punishments—indirect and direct punishments—as the ex-
planation of expression (1) shows. In the enforcement
scheme without the corporate self-reporting program, if
the corporation receives s, the manager receives the indi-
rect punishment as through a value decrease in the man-
ager’s shares. In addition, if the manager is prosecuted,
the manager receives the direct punishment of the individ-
ual sanction 1.

If the corporate self-reporting program is introduced,
the enforcement agency can reduce the corporate sanction
to incentivize the firm to detect the manager’s crime. If
there is a certain threat of crime detection by the enforce-
ment agency and the degree of leniency is reasonable, the



firm will have incentive to detect and self-report the crime.
If the probability of crime detection increases, the indirect
and direct punishments are more likely to be imposed on
the manager. While the size of the direct punishment i is
fixed, the size of the indirect punishment is reduced from
as to ar because of the reduction of the corporate sanction
from s to r.

If r is at an insufficiently reduced level, the probabil-
ity of the firm’s investigation G(c¢*) remains almost un-
changed, and the total of the expected direct and indirect
punishments remains almost unchanged as well. However,
if r is at a sufficiently but not excessively reduced level,
the probability of crime detection is increased, and the to-
tal expected punishment is increased as well despite the
decrease in the indirect punishment of the manager. If r is
at an excessively reduced level, since this means that the
size of the indirect punishment is also excessively reduced,
the total expected punishment remains almost unchanged
or decreases, though the probability of crime detection is
increased. Because of this mechanism, the corporate self-
reporting program can enhance deterrence within a certain
range of r. But the level of r has a non-monotonic rela-
tionship with deterrence in that range.

Figure 2 shows the relationship between the probability
of crime occurring 1 — F(7*) and the reduced sanction .
If r > ps, the expected sanction on the firm is not smaller
than that of the enforcement scheme without the corporate
self-reporting program, and thus no firm investigates and
self-reports. Hence, the probability of crime occurring in
these cases is the same as when no leniency exists. If r
lies in the deterrence enhancing range of (9) (ps — (1 —
p)qi/a, ps), the probability of crime occurring is smaller
than when no leniency exists. In the deterrence enhancing
range, as r decreases, receding from the upper limit ps, the
probability of crime occurring 1— F(7*) first decreases and
then increases.

3.2.4. Optimal corporate sanction for the self-reporting
firm

We now derive conditions for the optimal corporate
sanction for the self-reporting firm. The enforcement
agency maximizes social welfare by controlling p and r.
To analyze this maximization problem, we first need to
rewrite 7* and ¢* as the functions of p and r. As ex-
plained above, 7* can be interpreted as the expected cost
per a to the manager from committing the crime, and c*
can be interpreted as the expected benefit to the firm from
internal investigation. Since 7* and ¢* are dependent on
each other, we cannot express either variable as the ex-
plicit function. We solve this issue by using the implicit
function theorem.

First, we consider how 7* is affected by marginal in-
creases in p and r. Expression (2) can be rewritten as a
recurrence equation with regard to 7* as follows:

" G(c*(w*,p,7«))(”%)“1_(;(6*&*7% r)))p(s+qgi),

(10)

where ¢*(7*,p,7) = max{(1 — F(7*))(ps —r),0} > ¢ from
expression (6).
We rewrite equation (10) as

™ —G(c* (7", p, r))(’r‘+qgi)7 (1—G(c*(x*, p,r)))p(s + %)

=n(7*,p,r) =0 (p,7),p,r) =0, (11)
where * = II*(p, r) is an implicit function defined by ex-
pression (11). Assuming that the conditions of the implicit
function theorem are satisfied, it follows that
o(p,r) _ _dn*,p,r) ,On(r",p:v)

dp dp on*
(I =G(c* (7, p,7))) (s + iq)
L gl pr) (- F(r)sA 5
a+g(e*(m*,p,r) f(m*)(ps —r)A =

where A = a(r —ps)+(1—p)qi z 0 is the difference in the
expected sanction to the manager between the cases when
the firm investigates and when it does not. As shown in
the numerator, a marginal increase in p directly increases
the expected cost to the manager 7*. A marginal increase
in p may also indirectly affect 7* by raising the probabil-
ity of the firm’s investigation because the expected benefit
from the firm’s investigation may increase with a greater
expected sanction that can be avoided. Whether this raises
7* depends on whether r lies in the deterrence-enhancing
range (i.e. A > 0).” Moreover, as shown in the denomina-
tor, an interaction between 7* and ¢* influences the overall
effect of p on 7*. As a result, if r lies in the deterrence-
enhancing range (i.e. A > 0), 9IT*(p,r)/dp > 0, and if not
(ie. A <0), 9I*(p,r)/dp = 0.
Similarly, by the implicit function theorem,

0, (12)

o (p.r) __On(r"p.r) , On(r”,p.7)

or or on*
_ aG(e(m,p, 1)) — gl (n, p, 7)1 = F(a*))A >
o+ g(e*(m*,p, 1)) f(7*)(ps — ) A <7
(13)

As shown in the numerator, a marginal increase in r
directly increases the expected cost to the manager 7*. A
marginal increase in r may also indirectly affect 7* by re-
ducing the probability of the firm’s investigation because
the expected benefit from the firm’s investigation may de-
crease because of a smaller leniency. Whether this de-
creases m* depends on whether r lies in the deterrence-
enhancing range (i.e. A > 0).8 Moreover, as shown in

7If 7 lies in the deterrence-enhancing range (i.e. A > 0), 7*
increases if the probability of the firm’s investigation increases. If not
(i.e. A <0), m* decreases or remains unchanged if the probability
of the firm’s investigation increases.

8If 7 lies in the deterrence-enhancing range (i.e. A > 0), 7*
decreases if the probability of the firm’s investigation decreases. If
not (i.e. A <0), 7* increases or remains unchanged if the probability
of the firm’s investigation decreases.



Figure 2: The Non-Monotonicity between the Probability of Crime Occurring and the Level of Corporate Sanctions
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the denominator, an interaction between 7* and ¢* influ-
ences the overall effect of r on 7*. As a result, regardless
of whether r lies in the deterrence-enhancing range (i.e.
A > 0), oIT*(p,r)/Or z 0.

Next, from expression (6), we obtain the following ex-
pression using the implicit function IT*(p, r):

¢*(p,7) = max{(1 — F(II*(p,7)))(ps — r), 0}. (14)
If ¢*(p, r) is not zero, by differentiating this expression
(14) with respect to p, we obtain

ac*(p,r)
dp

=s(1—F(II*(p,r))) — f(IT*(p, 7))

as(l — F(n*))
_ = f@)ps —r)(1 = G(c*(p, 7)) (50 + ig) =0,

a+g(c*(p, ) f(m)(ps —1)A
(15)

On the one hand, as the first term in the second line
shows, a marginal increase in p increases the expected ben-
efit from internal investigation ¢* because of a greater ex-
pected sanction that can be avoided. On the other hand,
as the second term in the second line shows, a marginal in-
crease in p may also indirectly affect ¢* by influencing 7*.
Since OIT*(p,r)/0p E 0, the second term can be positive,
zero, or negative. To determine the relationship in size
between the first and second terms, we rewrite the second
line as the third line. The numerator can be positive, zero,
or negative, and thus, regardless of whether r lies in the
deterrence-enhancing range (i.e. A > 0), dc*(p,r)/0p z 0.

Similarly, if ¢*(p,r) is not zero, by differentiating ex-
pression (14) with respect to r, we obtain

ol*(p,r)
Tp(pS )

r
ps

oc*(p,r)
or
= (= B ) — 01 ) PP s
_ ol F) + £ s~ G ()] 5
T X S
(16)

On the one hand, as the first term in the second line
shows, a marginal increase in r decreases the expected ben-
efit from internal investigation ¢* because of a smaller le-
niency. On the other hand, as the second term in the
second line shows, a marginal increase in r may also indi-
rectly affect ¢* by influencing 7*. Since 9I1*(p,r)/dr z 0,
the second term can be positive, zero, or negative. To
determine the relationship in size between the first and
second terms, we rewrite the second line as the third line.
The numerator is non-positive. If r lies in the deterrence-
enhancing range (i.e. A > 0), the denominator is positive,
and thus dc*(p,r)/dr < 0. If r lies out of the range (i.e.
A < 0), the denominator is positive or negative, and thus
ac*(p,r)/or z 0.

Now let us consider the enforcement agency’s problem
to maximize social welfare. Let W stand for social welfare,
then W can be written using IT*(p, r) and c¢*(p,r) as

W:v+/ (m — h)dF(r)
= (p,r)

™ (p,r) 0o
—/ ch(c)—/ pedG(c). (17)
0 c*(p,r)

The first term is the firm’s value. The second term
is the benefit minus the harm from the crime. The third
term is the cost of the firm’s internal investigation, and
the fourth term is the cost of the enforcement agency’s
investigation. The enforcement agency maximizes W with
respect to p and r, subject to the constraints that 0 < p <
land 0 < r < s.

The first order condition for an interior solution with



respect to p is

%;;’T)f(ﬂ*(n ) (h — 1T (p, 7))
- %ﬁ’r)g(c* (p,7))(c"(p,7) — pe)) + / j;r) edG(c).
(18)

The left side is the social gain or loss that results from
increasing p marginally, that is, the change in the net harm
from the crime. If 9I1*(p,r)/dp > 0, since the probabil-
ity of crime occurring decreases, the left side is the social
gain, and if OII*(p,r)/0p < 0, since the probability of
crime occurring increases, the left side is the social loss.
As explained above, if r lies in the deterrence-enhancing
range, OI*(p,r)/0p > 0, and if not, OII*(p,r)/Op ; 0.

Also, the right side is the social gain or loss that re-
sults from increasing p marginally, the change in the total
investigation cost to the economy. A marginal increase
in p causes a substitution between the firm’s investigation
and the authority’s investigation. The first term repre-
sents the change in the total investigation cost caused by
this substitution. As explained, regardless of whether r
lies in the deterrence-enhancing range, dc*(p,r)/0p % 0.
Whether a marginal increase in p increases the first term
depends on the sign of dc¢*(p,r)/0p and the relationship
in size between ¢*(p,r) and pe. The second term repre-
sents the increase in the expected cost of the enforcement
agency’s investigation because of a marginal increase p.

When the left side is the social gain, the right side
is the social loss, and vice versa. These social gains and
losses must be balanced at the social optimum. In reality,
r would be usually set within the deterrence-enhancing
range so that the corporate self-reporting program does
not weaken deterrence. Therefore, at the social optimum,
the left side would be positive (i.e. 9II*(p,r)/0p > 0)
and become the social gain that results from increasing p
marginally, the decrease in the net harm from the crime.
Accordingly, the right side would become the social loss
that results from increasing p marginally, the increase in
the total investigation cost to the economy.

The first order condition for an interior solution with
respect to r is

ol* (p,r)

S T (o) (h = T (5. 7))

- Wg(c* (p, ) (P, 7) — pe))-

The left side is the social gain or loss that results from
increasing r marginally, that is, the change in the net harm
from the crime. If OII*(p,r)/0r > 0, the left side is the
social gain, and if OII*(p,r)/0r < 0, the left side is the
social loss. As explained, regardless of whether r lies in
the deterrence-enhancing range, 0II*(p,r)/0r E 0. Also,
the right side is the social gain or loss that results from in-
creasing r marginally, the change in the total investigation

(19)

10

cost in the economy caused by the substitution between
the firm’s investigation and the authority’s investigation.
As explained above, if r lies in the deterrence-enhancing
range, Oc*(p,r)/0r < 0, and, if not, dc*(p,r)/0r ; 0.
Whether a marginal increase in r increases the right side
depends on the sign of dc*(p,r)/0r and the relationship
in size between ¢*(p,r) and pe. When the left side is the
social gain, the right side is the social loss, and vice versa:
the change in the net harm from the crime and the change
in the total investigation cost to the economy must be bal-
anced at the social optimum.

3.3. Numerical Fxample

The corporate self-reporting program is particularly useful
to increase deterrence when the enforcement agency can-
not increase the probability of its investigation sufficiently.
If the enforcement agency’s investigation can achieve a
sufficiently low probability of crime occurring, the role of
corporate self-reporting programs is just to economize the
cost of the enforcement agency’s investigation. However,
if the enforcement agency has limitations in raising the
probability of its investigation, and thus the probability of
crime occurring stays at a moderate or high level, the cor-
porate self-reporting program may additionally decrease
the probability of crime occurring as well as economize
the cost of the enforcement agency’s investigation by en-
couraging the firm to investigate and self-report.

To see this point, let us consider a numerical example.
Figure 3 shows the graph of the social welfare W with
the following parameters: v = 1000; a = 0.1; 7 follows a
truncated normal distribution with mean 200 and standard
deviation 50 in the interval [0,400]; h = 5000; ¢ follows a
truncated normal distribution with mean 10 and standard
deviation 30 in the interval [0,00); e = 600; ¢ = 0.5; s =
300; i = 20.

In this example, the social welfare W takes a max-
imal value of 489 when p 0.81, r 133.4. The
deterrence-enhancing sanction range of r at p = 0.81 is
(ps — (1 — p)qi/a, ps) = (224,243), and thus the socially
optimal r lies out of this range. In this case, the corpo-
rate self-reporting program has only a cost-saving function,
not a deterrence-enhancing function because the sufficient
level of deterrence is achieved by the sufficiently high level
of p. The probability of crime occurring at p = 0.81 is
0.0065 (0.65%) when the corporate self-reporting program
does not exist, and 0.007 (0.7%) when it does, and there-
fore deterrence remains almost unchanged even if r lies out
of the deterrence-enhancing range. The social welfare in-
creases from 483.5 to 488.6 by reducing r to 133.4 because
the firm’s cheaper investigation makes the enforcement
agency’s more expensive investigation less necessary and
economizes the enforcement agency’s investigation cost.

In reality, the enforcement agency faces constraints,
such as budgetary and political ones, and cannot raise p
to a sufficiently high degree. In such a case, corporate
self-reporting programs can be a useful tool to increase



Figure 3: Numerical Example: Social Welfare
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deterrence as well as economize the cost of the enforce-
ment agency’s investigation. In the graph of Figure 3, at
a higher p, the graph of social welfare W is an almost hor-
izontal line over the r axis in a certain range, and if r is
excessively reduced, W decreases significantly. Therefore,
a reduction in r does not increase W significantly. How-
ever, at a lower p, the graph of W is a concave downward
curve over the r axis, and thus a reduction in 7 increases
W in a certain range. If p is too low, W is an almost
horizontal line over the r axis, and thus a reduction in r
does not increase W significantly. Since a certain level of
p is necessary to provide a threat of crime detection to the
firm so that self-reporting looks attractive to the firm, if p
is too low, the corporate self-reporting program does not
work well.

Suppose that p can be raised to 0.5 at most. At p = 0.5,
if the corporate self-reporting program does not exist, the
probability of crime occurring is 0.5 (50%) and W is -
1680. However, if the corporate self-reporting program is
introduced, the probability of crime occurring can be addi-
tionally reduced and the cost of the enforcement agency’s
investigation can be economized. Figure 4 shows the graph
of the probability of crime occurring 1 — F(7*) when p is
fixed at 0.5. When p = 0.5, the socially optimal r is 120.6,
and at that r, the probability of crime occurring is 0.45
(45%) and W is -1380. The deterrence-enhancing sanction
range of r at p = 0.5 is (ps — (1 — p)qi/a, ps) = (100, 150),
and thus the socially optimal r lies within this range. The
corporate self-reporting program can reduce the probabil-
ity of crime occurring by 0.05 (5%) as well as economize
the cost of the enforcement agency’s investigation, which
leads to the increase in the social welfare W by 300.

3.4. Manager’s Self-Reporting

In the foregoing enforcement scheme, the manager is
not allowed to self-report, but it is possible to design
an enforcement scheme where an individual self-reporting
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program as well as the aforementioned corporate self-
reporting program are introduced. Thus, we next consider
how the introduction of an individual self-reporting pro-
gram affects the arguments so far.

We modify the model’s assumptions as follows, with
other elements remaining unchanged. If the manager com-
mits the crime at t = 0, he or she can self-report it to the
enforcement agency at ¢ € [0,1] before the enforcement
agency investigates the firm at ¢t = 2.

If the manager self-reports, he or she receives a reduced
individual sanction = € [0,%), and the corporation receives
the reduced sanction r € [0, s). The manager’s self-report
is accepted if and only if the enforcement agency has not
detected the crime at the time the manager self-reports.
For simplicity, we assume that if both the manager and
the firm self-report at t = 1, only the firm’s self-report is
accepted.

Let us first consider the manager’s decision on com-
mitting the crime and self-reporting. The manager self-
reports if the total sanction when self-reporting is equal
to or less than the expected total sanction when not self-
reporting:

ar +z < G(c")(ar + qi) + (1 — G(c"))p(as + ¢i). (20)

The left side is the total sanction when self-reporting.
If the manager self-reports, the manager’s wealth decreases
by ar, and the manager receives the reduced individual
sanction x. The right side is the expected total sanction
when not self-reporting.

By rearranging this, we obtain the following expression:

x <z*=G(c")(ar+qi)+(1—-G(c"))plas+qi) —ar. (21)

The right side is the threshold individual sanction
where the manager is indifferent between self-reporting
and not self-reporting.

To compare the enforcement schemes with and with-



Figure 4: The Probability of Crime Occurring and the Level of Corporate Sanction at p = 0.5
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out the individual self-reporting program, suppose that the
levels of p and r maximize the social welfare W without
the individual self-reporting program in expression (17)
(i.e. p and r meet the optimal conditions of (18) and (19),
respectively), use the same p and r to derive the threshold
individual sanction x* in expression (21), and set z as z*.

Let G(é) be the probability of the firm’s investigation
that maximizes the social welfare W without the individ-
ual self-reporting program. To keep the same deterrence
as that of the enforcement scheme without the individual
self-reporting program, G(c*) in expression (21) must be
equal to G(¢). However, the firm may not always have
incentive to commit to an ex post investigation effort if it
knows that the manager may self-report when he or she
commits the crime. Also, if the manager is aware of this,
he or she may not self-report.

If the firm can commit to investigate with probability
G (@), the manager will self-report with a probability of 1 if
x is reduced by a penny from z*. This is because, even if
the manager self-reports with a probability of 1, the firm’s
probability of investigation does not decrease because of
the firm’s commitment to the investigation, and thus the
expected sanction on the manager when he or she fails
to self-report remains unchanged. Therefore, the enforce-
ment scheme with the individual self-reporting program
when the firm can commit to the investigation can achieve
the same deterrence as that of the enforcement scheme
without the individual self-reporting program. The man-
ager has no reason to wait to self-report until £ = 1 because
he or she cannot receive the reduced individual sanction z
if the firm investigates internally and self-reports at ¢t = 1.
Hence, the individual self-reporting program induces the
manager’s immediate self-reporting by creating a so-called
race to the courthouse.

This is a unilateral version of ordered-leniency poli-
cies, which Landeo and Spier (2018a, b) analyzed. They
explored self-reporting programs where a group of wrong-
doers commits a crime and the level of their fine reduction
depends on the chronological order of their self-reporting,
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which they call ordered-leniency policies. The earlier a
wrongdoer self-reports the crime, the more his or her fine
is reduced. By creating a race to the courthouse, ordered
leniency policies detect crimes faster and strengthen de-
terrence. While each wrongdoer has an equal opportunity
to be the first reporter in the model of Landeo and Spier,
in the present model, the manager has an advantage over
the firm in the timing of self-reporting because of informa-
tion asymmetry. In addition, since the firm can receive the
reduced sanction as long as its manager self-reports, the
situation in the present model can be considered a uni-
lateral version of ordered-leniency policies, where a race
between the manager and the firm matters only for the
manager.

In reality, if appropriately designed, laws can provide
firms with incentives to commit to an ex post investiga-
tion. The relationship between a manager and a firm is
almost a repeated game, not a one-time one. Although a
manager is replaced over time, he or she can observe the
frequency and degree of a firm’s past investigations. If the
net benefit to a firm from a commitment to investigation
is larger than that from non-commitment in the long term,
the firm will keep the commitment. An example of a law
that may incentivize firms to commit to an ex post inves-
tigation is the Sarbanes-Oxley Act of 2002 in the United
States. It requires companies’ management and auditor to
report annually on internal control over financial report-
ing. This type of disclosure will incentivize firms to estab-
lish appropriate internal control policies and investigate
internally based on these policies because their activities
can be monitored by third parties, such as future candi-
dates for senior executives as well as enforcement agencies
and investors.

If the firm cannot commit to investigate with probabil-
ity G(¢é), the manger will self-report with a probability of
y € [0,1]. The board investigates internally if

v (1= P(r*)(L—y)r—e > v—(1- F(x")(1-y)ps. (22)

The left side is the expected firm value in the case of



internal investigation. The manager commits the crime
with probability 1 — F(7*), and he or she fails to self-
report with probability 1 — y. Therefore, if the board in-
vestigates internally, it detects the crime with probability
(1—F(7*))(1 —vy) and the firm receives the reduced sanc-
tion r. In comparison, the right side is the expected firm
value in the case of no internal investigation. If the board
fails to investigate internally, the firm receives the expected
sanction (1 — F(7*))(1 — y)ps.
By rearranging this expression (22), we obtain

¢ =max{(1 - F(7*))(1 —y)(ps —),0} > c. (23)

The left side is the threshold cost for the firm’s inter-
nal investigation. When compared to the threshold cost
(6) for the firm’s internal investigation in the enforcement
scheme without the individual self-reporting program, the
threshold cost in expression (23) decreases at a rate of
y. The gain from the internal investigation decreases be-
cause the manager’s self-reporting occurs with probability
y. Consequently, since ¢* decreases, the probability of the
firm’s investigation G(c*) decreases, and the probability of
crime occurring increases.

The social welfare W when the individual self-reporting
program is available can be written as

W=v+ /
o= (p,r)

c*(p,r)
—(1— (1— P (5, r))y) { /0 ¢dG(c)

o
c*(p,r)

The social welfare W in this expression (24) differs
in the third term from W in expression (17), where the
individual self-reporting program is not available. The
manager commits the crime and self-reports with prob-
ability (1 — F(IT*(p, r)))y, and thus only with probability
1—(1—-F(II*(p,r)))y, the firm’s and enforcement agency’s
probabilistic investigations are necessary. Hence, the indi-
vidual self-reporting program economizes the costs of these
investigations.

To compare the enforcement schemes with and with-
out the individual self-reporting program, suppose again
that the levels of p and r maximize W in expression (17),
and use the same p and r in expression (24). If the firm
can commit to investigate with probability G(¢é) (the so-
cially optimal probability of the firm’s investigation in ex-
pression (17)), the second term in expression (24) remains
unchanged from that of expression (17). However, since
the manager self-reports with probability y = 1, the third
term in expression (24) is smaller in the absolute value
than the total of the third and fourth terms in expression
(17). Therefore, the enforcement scheme with the man-
ager’s self-reporting can achieve the same deterrence as
the enforcement scheme without it while being less costly.

(m — h)dF(r)

pedG(c) (24)
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If the firm cannot commit to investigate with probabil-
ity G(¢), the expected sanction on the manager decreases,
and the probability of crime occurring increases. Conse-
quently, the second term in expression (24) increases in the
absolute value, which means that the net harm from the
crime increases. At the same time, the costs of the firm’s
and enforcement agency’s investigations may decrease be-
cause of the manager’s self-reporting: the third term may
decrease in the absolute value. If the harm of the crime h
is sufficiently small, the change in the third term may ex-
ceed in the absolute value the change in the second term,
and thus the social welfare W may increase. Therefore,
the use of the individual self-reporting program is socially
efficient if and only if h is sufficiently small.

From the arguments so far, we obtain the following
proposition.

Proposition 3. If the firm can commit to investigate with
probability G(¢), the enforcement agency can induce self-
reporting from the manager with a probability of 1, and
the use of the manager’s self-reporting program is always
socially efficient. If the firm cannot commit to investi-
gate with probability G(¢), the use of the manager’s self-
reporting program is socially efficient if and only if h is
sufficiently small.

This result is consistent with the model of Gerlach
(2013) where an enforcement agency cannot commit to
an ex post investigation effort to detect individual crimes
when a self-reporting program for individuals is available.
In his model, the use of self-reporting programs is always
socially efficient if the enforcement agency can commit to
an ex post investigation effort. If the enforcement agency
cannot commit, the use of self-reporting programs is so-
cially efficient if and only if the harm of a violation by a
wrongdoer is sufficiently small. As shown in this section,
his model can be applied to the case where a firm may not
be able to commit to an ex post investigation effort to de-
tect corporate crimes when both corporate and individual
self-reporting programs are available.

Even if we assume that the enforcement agency as well
as the firm may not be able to commit to an ex post in-
vestigation in the model, the non-monotonicity between
the level of corporate leniency and deterrence remains un-
changed, and thus the main conclusions of the present
study remain unchanged. Hence, we do not address that
case here for simplicity.

4. Conclusions and Policy Implications

The model presented in this paper has shown the de-
tailed mechanism of how reducing sanctions for corporate
self-reporting affects deterrence. Corporate self-reporting
schemes may enhance deterrence if the level of corporate
leniency is within a certain range. But the level of cor-
porate leniency has a non-monotonic relationship with de-
terrence in that range: as the level of corporate sanctions



decreases, receding from the upper limit of the range, the
probability of crime occurring first decreases and then in-
creases. This paper also considers the case where an indi-
vidual self-reporting program as well as a corporate self-
reporting program are introduced. Whether the combi-
nation of the individual and corporate self-reporting pro-
grams can enhance deterrence as well as economize the
investigation costs to the economy depends on whether
firms can commit to an ex post investigation effort to de-
tect corporate crimes.

Detecting corporate crimes is notoriously difficult for
enforcement agencies in every jurisdiction because of fac-
tors such as information asymmetry between the insiders
and outsiders of corporations and the limited resources of
enforcement agencies. In fact, parties other than enforce-
ment agencies, such as employees and the media, have re-
vealed the majority of corporate crimes (e.g., Dyck, Morse,
and Zingales 2010). A potential source of crime detection
today may be corporations themselves.

Corporate self-disclosure schemes have the potential to
increase the probability of crime detection if enforcement
agencies design them appropriately. The essence of corpo-
rate self-reporting policies is to sacrifice the expected indi-
rect punishment of individual wrongdoers to increase the
probability of crime detection or individual prosecution,
which leads to an increase in the expected direct punish-
ment of individuals. Thus, recognizing this tradeoff is par-
ticularly important for prosecutors in criminal settlements
given the fact that the conditional probability of individ-
ual prosecution is low. If they reduce corporate sanctions
excessively, then this will reduce deterrence of individual
wrongdoers, particularly senior executives, who are likely
to be most responsible for today’s corporate crimes.

Many jurisdictions appear to recognize the impor-
tance of individual prosecutions in corporate self-reporting
schemes, but their enforcement policies do not necessar-
ily increase the prosecution of senior executives. For ex-
ample, in the United States, since then-Deputy Attorney
General Sally Yates issued the so-called Yates Memo in
2015, the Department of Justice (DOJ) has required com-
panies to provide it with information about individuals
involved in offenses to be eligible for corporate leniency.
While this may increase the number of individual prose-
cutions, it would not lead to a significant increase in the
prosecution of senior executives, all else being equal. For
example, executives may shift blame to lower-level employ-
ees. Without sufficient resources, prosecutors would find
it difficult to verify related parties’ claims. However, the
budget for enforcement of corporate crime in the DOJ has
not been increased, and prosecutors’ resources are limited.

A possible remedy for this problem is to combine cor-
porate leniency programs with whistleblower reward pro-
grams, under which employees may receive monetary re-
wards for whistleblowing to enforcement agencies. In-
vestigations of corporate crimes require the cooperation
of employees. However, they may hesitate to cooperate
with enforcement agencies for fear of retaliation by exec-
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utives, which increases employees’ costs from reporting.
Whistleblower rewards increase employees’ benefits from
reporting, and thus employees may be incentivized to re-
port criminal facts to enforcement agencies, which helps
agencies’ investigations. If there is a threat of whistle-
blowing, corporations may find it more difficult to con-
ceal unfavorable information regarding senior executives.
Companies may even provide internal rewards to employ-
ees for reporting corporate crimes internally so that they
can self-report the issues to enforcement agencies for cor-
porate leniency before agencies investigate them based on
employees’ whistleblowing. While the United States has
several whistleblower reward programs, enforcement agen-
cies appear to be able to harmonize them with corporate
leniency policies to incentivize whistleblowers more effec-
tively. This paper leaves this to future research.

Appendix

Proof of Proposition 2

If the reduced corporate sanction r equals the lower
limit or the upper limit of the deterrence-enhancing range
(9) of Proposition 1, the probability that the manager does
not commit the crime can be expressed as

F(r*) = F(p(s + %)) (25)

Hence, in those cases, the probability of crime occur-
ring is 1 — F(r*). If r equals the upper limit of the
deterrence-enhancing range ps, this means that there is no
reduction in the expected sanction to the firm, and thus
no firm investigates. Thus, the probability of crime occur-
ring is the same as that in the enforcement scheme without
the corporate self-reporting program. If r equals the lower
limit of the deterrence-enhancing range ps — (1 — p)qi/«,
from Lemma 1, the probability of crime occurring is again
the same as that when no leniency exists.

For any r € (ps — (1 — p)gi/a,ps), from Lemma 1,
the probability of crime occurring 1 — F(7*) meets the
following condition:

1= F(@") =1-F(G()(r+ ) = (1= G())p(s + )
<1-—F(7*). (26)
Therefore, by continuity of F(-), as r decreases, re-
ceding from the upper limit ps, the probability of crime
occurring 1 — F(7*) first decreases and then increases in
the range (ps — (1 — p)gi/a, ps). O
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