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1 Introduction

Debt contracts often include covenants that are based on accounting reports.! Poor re-
ported performance triggers covenant violations and transfers control rights to lenders,
allowing them to intervene and take corrective actions. However, accounting reports
are not the only source of information when making intervention decisions. Managers
who run the firm are in a unique position to acquire additional evidence about firm
performance, and boards of directors can provide managers with optimal incentives
to do so. In this paper, we study how the two sources of information interact: How
do managers’ incentives to gather information affect the optimal financial reporting
system, and how does the reporting system affect managerial incentives?

We consider an investment problem with a board of directors, a manager, and a
lender. The board acts in the interest of shareholders and raises debt to finance a
project. The project’s ex ante expected cash flow exceeds its liquidation value, so that
it is optimal to continue the project unless negative information about its profitability
arises. The debt contract includes an accounting-based covenant that transfers control
rights to the lender when reported performance is poor. If the accounting report is
the only source of information, it determines the project continuation decision: The
lender liquidates the project following a covenant violation, and the project continues
otherwise. However, after observing the report, the manager can exert effort to
acquire additional information about the project’s profitability. If the covenant is
violated and the manager uncovers evidence that the accounting report was a false
alarm, the lender waives the covenant and the project continues. If the covenant is not

violated and the manager uncovers evidence that the report was unduly optimistic,

1See Armstrong et al. (2010), Christensen et al. (2016), and Penalva and Wagenhofer (2019) on
the role of accounting information for financial contracting and an overview of the literature.



the board and the lender renegotiate the debt contract and liquidate the project. The
board’s task is to choose the accounting system and the incentive pay plan for the
manager that maximize shareholder value.

When information acquisition is prohibitively costly, the design of the accounting
system involves the standard trade off between type I and type II errors. Liberal
reporting rules increase the probability that the accounting report is unduly optimistic
about firm performance, which results in the continuation of unprofitable projects. In
contrast, conservative accounting increases the probability that a covenant violation
is a false alarm, which results in the liquidation of profitable projects. Since the
ex ante value of continuing the project exceeds its liquidation value, the expected
cost of false alarms dominates the expected cost of undue optimism and the optimal
accounting system is liberal, as in Gigler et al. (2009) and Li (2013).

The manager’s ability to gather information to detect false alarms and undue op-
timism changes the trade offs underlying the optimal accounting system. Under opti-
mally designed incentive pay plans, we find that conservative accounting can become
optimal if the project is ex ante more likely to be of high quality than of low quality.
In this case, the manager gathers more information under conservative accounting
since she is more likely to uncover a false alarm under conservative accounting than
to uncover undue optimism under liberal accounting. Thus, managerial information
acquisition reduces the expected cost of false alarms by more than the expected cost
of undue optimism and conservative reporting can be optimal. The benefit of conser-
vatism further increases when the manager’s cost of information acquisition declines
because the effects of managerial information on the expected costs of false alarms
and undue optimism strengthen.

The liquidation of the project (or the firm) negatively affects the manager’s utility



because it can lead to the loss of perks, prestige, reputation, career opportunities, or

future compensation.?

The private benefits associated with the project provide the
manager with asymmetric incentives to collect information, which in turn affects the
optimal accounting system. Specifically, in the absence of a covenant violation, the
default action is to continue the project, which is the manager’s preferred action.
The manager then has a disincentive to produce additional information because the
project is liquidated if it turns out that the accounting report was unduly optimistic.
To motivate information acquisition, the board must compensate the manager for the
lost private benefits, which increases the cost of the incentive pay plan. In contrast,
if the covenant is violated, the threat of lender intervention induces the manager to
gather information, hoping to uncover evidence that persuades the lender to waive
the covenant. The manager’s private benefits then reduce the need for costly incen-
tive pay to motivate information acquisition.® As a result, the manager’s ability to
gather information and her preference for continuing the project render conservative
accounting more attractive for shareholders and liberal accounting less attractive and
hence increase the range of parameter values for which conservatism is optimal. As an
analogy, consider students’ re-grading requests after receiving their exams. Students
have an incentive to search for and point out grading mistakes when they get a low
grade, but they do not scrutinize a high grade. Thus, the number of undetected grad-
ing mistakes is lower if mistakes lead to an erroneously low grade than an erroneously

high grade.

2Managers’ desire to continue projects, keep their jobs, or increase investment levels play an
important role in the literature on corporate governance and accounting. See, e.g., Aghion and
Tirole (1997), Ball (2001), Baldenius (2003), and Francis and Martin (2010).

3The effect is related to Cremer (1995), who shows that the manager’s desire not to be fired is a
substitute for incentive pay.

4Arya and Glover (2008) investigate a moral hazard problem with multiple performance measures



Our model is consistent with the empirical findings that lenders frequently waive
debt covenants (Dichev and Skinner, 2002; Nini et al., 2012) and that conservative
reporting increases the probability of a covenant violation (Zhang, 2008).> A novel
prediction of the model is that lenders are more likely to waive debt covenants after
a covenant violation when firms adopt more conservative accounting policies. Con-
servative accounting reduces the precision of early warning signals, which increases
the likelihood that managers find favorable evidence that persuades lenders to waive
the covenant. This prediction is important because, if confirmed, it would indicate
that conservative reporting indeed increases the incidence of false alarms, as argued
by, e.g., Leuz (2001), Gigler et al. (2009), and Lambert (2010).

Empirical studies find that debt contract renegotiations also occur outside of
covenant violations (Roberts and Sufi, 2009; Roberts, 2015). Our model suggests
that renegotiations in the absence of a covenant violation are more likely when firms
adopt more liberal accounting. Liberal accounting renders favorable accounting re-
ports less informative about the firm’s underlying performance, which increases the
likelihood that managers find evidence that causes investors to renegotiate the debt
contract.

Related to the previous predictions, the model suggests that managerial private
benefits result in more covenant waivers following a covenant violation but less debt

renegotiations outside of covenant violations. The asymmetry arises because man-

and show that it can be optimal to allow the agent to select which performance measures to appeal
rather than to reevaluate all performance measures after an appeal.

SGarleanu and Zwiebel (2009), Caskey and Hughes (2012), and Guttman and Marinovic (2018)
also address the empirical observation that debt contract renegotiations occur after covenant vio-
lations, but they examine different mechanisms. In these studies, renegotiation arises because the
initial contract allocates control rights to the lender in order to deter asset substitution or misreport-
ing, which are then returned ex post to the entrepreneur. In contrast, in our model, renegotiation
arises because the manager can acquire additional information about the quality of the project.



agers that derive greater private benefits from their projects have stronger incentives
to search for additional information after a covenant violation and weaker incentives
to gather information in the absence of a violation.

Concerning the optimal reporting system, the model predicts that well-governed
firms (that act in the best interest of shareholders) are more likely to adopt conserva-
tive accounting when managers have a greater preference for continuing their projects
due to private benefits. This prediction is related to the arguments in Ball (2001) and
Francis and Martin (2010) that conservative reporting has value because it prevents
managers from continuing poorly performing projects to avoid the loss of private ben-
efits and compensation. We show that conservative accounting does not just prevent
managers from taking inefficient actions, but allows shareholders to take advantage of
the managers’ private benefits as a means to encourage information acquisition after
a covenant violation. A related prediction of the model is that private benefits and
lender intervention are negatively associated. This prediction does not follow because
managers have the power to impede intervention. Instead, the manager’s desire to
protect her private benefits leads to more information acquisition after a covenant
violation and less information acquisition in the absence of a covenant violation and
both effects reduce the probability of intervention.

Our model contributes to the debate on the optimality of conservative account-
ing. Empirical studies generally find that conservative accounting is beneficial for

debt contracting.® The standard explanation is that conservatism increases the fre-

SEmpirical studies that support the debt contracting role of conservatism include, e.g., Ball and
Shivakumar (2005), Ball et al. (2008), Beatty et al. (2008), Wittenberg-Moerman (2008), Zhang
(2008), Chen et al. (2010), Nikolaev (2010), Haw et al. (2014), Garcia Lara et al. (2016), and
Donelson et al. (2017). An exception are Dyreng et al. (2017) who find that earnings measures
used in covenants are adjusted to make them more predictive of future performance and that these
measures do not exhibit asymmetric loss timeliness.



quency of early warning signals, which trigger covenant violations and allow lenders
to take corrective actions (e.g., Ball, 2001; Watts, 2003). However, an important
concern raised in the literature is that conservative reporting also increases the risk
of false alarms, causing lenders to liquidate promising projects (Leuz, 2001; Gigler et
al., 2009; Lambert, 2010). Gigler et al. (2009) show analytically that this trade off
results in liberal accounting to be optimal for debt contracting. Building on Gigler et
al. (2009), Li (2013) assumes that shareholders learn the quality of the project prior
to the continuation decision and studies how renegotiation costs affect the optimal
accounting system. If renegotiation is costless, as in our model, the accounting system
is irrelevant. If contract renegotiation is costly, conservative reporting can be optimal
because it reduces the expected cost of renegotiation. In a recent working paper, Gao
et al. (2023) consider a setting where renegotiation is costly and the project quality is
observable at the time of the continuation decision. Before signing the debt contract,
the owner-manager can investigate whether extant accounting rules lead to perfect or
biased reports and can eliminate the bias if she finds one. While eliminating the bias
has the benefit of preventing costly renegotiation, the owner’s investigation also leads
to pre-contract information asymmetry. The option to strategically disclose or with-
hold information leads to socially excessive information acquisition, similar to Shavell
(1994) and Guttman and Meng (2021). Jiang (2016) studies how the presence of a
biased non-accounting information system affects the optimal bias in the accounting
system. He finds that if the bias in the non-accounting system is conservative (lib-
eral), the accounting system should also be conservative (liberal). For example, if
the non-accounting system is conservative, the accounting system has the most value
if it prevents investors from liquidating a good project after a low non-accounting

signal. This is achieved if the accounting system generates precise high signals and



hence should be conservative as well. In our setting, there is no need to tailor the
accounting system to the bias of the non-accounting signal because the information
the manager generates is perfect. In contrast to this literature, we focus on a setting
where information about project quality arises endogenously from managerial infor-
mation acquisition. Further, we allow for optimal incentive contracts that induce the
manager to gather information to uncover potential false alarms and undue optimism
after observing the report, which affects the interim liquidation decision and, in turn,
the properties of the optimal accounting system.

Another related strand of literature studies the value of conservatism for incen-
tive contracting when the accounting report is used as a performance measure (e.g.,
Kwon et al., 2001; Kwon, 2005; Bertomeu et al., 2017). In these studies, conser-
vatism reduces the expected bonus required to induce managerial effort because con-
servatism renders a high accounting report more informative about the manager’s
effort choice. Other related studies focus on the effects of conservatism on litigation
risk (Kronenberger and Laux, 2022) and on managers’ incentives to engage in earn-
ings management (Chen et al., 2007; Gao, 2013; Bertomeu et al., 2017; Caskey and
Laux, 2017).

Studies that follow the Bayesian persuasion literature assume that the principal
can choose any information system, including one that is perfectly precise. One take-
away in this literature is that the principal may prefer imprecise measurement over
precise measurement.” Huang (2016) considers a setting where the manager chooses
the reporting system and where investors can acquire information about project qual-

ity before making the investment decision. She finds that the manager chooses either

"For example, Goex and Wagenhofer (2009), Kamenica and Gentzkow (2011), Bertomeu and
Cheynel (2015), Friedman et al. (2020, 2022), Bertomeu et al. (2021), and Dordzhieva et al. (2022).



an uninformative or a liberal accounting system if the manager’s and investors’ ob-
jectives are misaligned due to the manager’s private benefits. Her setting differs from
ours in who chooses the accounting system (the manager, not the board), who ac-
quires information (investors, not the manager), the absence of managerial incentive
pay, and the possibility to choose a fully informative accounting system. In our set-
ting, if it is possible to choose a fully informative accounting system at zero cost, the

board will always implement it as it maximizes the expected cash flow to investors.

2 Model

We consider a model with three risk-neutral parties: A board of directors, acting
on behalf of shareholders, a manager, and a lender. The board raises debt from the
lender to finance a new project and hires the manager to run it.

The model has three dates. At date 1, the board chooses the properties of the
firm’s accounting system, offers the manager a bonus contract, and then raises debt
to finance the project. At date 2, the accounting system generates a report that is
imperfectly informative about the quality of the project. After the report is released,
the manager can produce additional information about the project’s prospects. The
party in control chooses to liquidate or continue the project, possibly after renegoti-
ating the debt contract. At date 3, payoffs are realized and shared according to the

contracts in place.

Project. The project requires an investment of I and yields a cash flow at date 3.
The cash flow depends on the project’s quality, 6 € {05,6,}. A high-quality project,
0 = 0, yields a cash flow of X, and a low-quality project, § = 6,, yields a cash flow

of zero. The project’s quality is initially unknown to all parties, but it is common



knowledge that the prior probability of a high-quality project, § = 6, is ¢ € (0,1).
The project can be continued or liquidated at date 2 and the project’s liquidation

value is L. We assume that all payoffs are verifiable and

gX >1> L. (1)

The assumption ¢ X > L is standard in the literature and implies that liquidating
the project is inefficient unless additional negative information about the project
quality emerges (e.g., Gigler et al., 2009). Let X = L/q denote the lower bound for

X such that ¢X > L is satisfied.

Accounting system. At date 2, the firm’s accounting system produces a report
R € {Ry, R} that is informative about project quality 6, according to the following

conditional probabilities:®

Pr(Ry|0n,c) = A — c and Pr(Ry|0;,¢) = A+ c.

While A is exogenously given, the board can choose ¢ € |[c,¢], which reflects
the degree of conservative (or liberal) accounting and is observable to all parties.
Pr(R|0, ¢) denotes the probability that 6 is mapped into report R, given c¢. To ensure
that the conditional probabilities are between zero and one, we assume that ¢ =
—(1 = X) and ¢ = (1 — X). We refer to the accounting system as neutral if ¢ = 0,
liberal if ¢ < 0, and conservative if ¢ > 0. Further, we assume that A > 0.5 so that a

high report Rj, is good news and a low report R; is bad news.

8Studies that use this or a similar statistical characterization of conservatism include Gigler and
Hemmer (2001), Chen et al. (2007), Gigler et al. (2009), Drymiotes and Hemmer (2013), Li (2013),
Nan and Wen (2014), Jiang (2016), Bertomeu et al. (2017), and Caskey and Laux (2017).
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Let Pr(6|R,c) denote the interim posterior belief that the project quality is 6
conditional on the report R and the level of conservatism c. Using Bayes’s rule,

Pr(R|0p, c)

Pr(0n|R, c) = QW,

where

Pr(R|c) = qPr(R|0n, ) + (1 — q) Pr(R|0,, ¢)

is the ex ante probability that the accounting report is R.

As ¢ increases, the probability of a low report increases, but its information con-
tent decreases, dPr(Ry|c)/dc > 0 and dPr(6,|R;,c)/dc < 0. Further, an increase
in ¢ reduces the probability of a high report, but increases its information content,
dPr(Ry|c)/dc < 0 and d Pr(0y| Ry, ¢)/de > 0.

Given Assumption (1) and A > 0.5, the expected cash flow from continuation
exceeds the liquidation value when the report is high, that is, Pr(6,|Rp,c)X > L. For
the accounting system to be relevant, we assume that the liquidation value exceeds

the expected cash flow from continuation when the report is low, that is,
L > Pr(&thl, C)X (2)

Assumption (2) implies that the precision of the accounting system, A, is not too
low since A\ — 1/2 implies Pr(0,| R, ¢) — Pr(0,| Ry, ¢), and that the cash flow in case
of success, X, is not too high. Formally, Assumption (2) holds for all ¢ if it holds
for ¢ = ¢ since Pr(0,| Ry, ¢) increases in ¢. Thus, X must not exceed an upper bound

~ _ Pr(Ryle)
X = q2(1i)\)L'

11



Financial contract. At date 1, the board offers the lender a debt contract with
face value D. Ex ante, the lending market is competitive and the lender finances the
project if he expects to break even in equilibrium. The assumption ¢X > I in (1)
implies that the lender’s participation constraint can be satisfied and shareholders
find it optimal to carry out the project.

The debt contract includes a covenant that is violated if the accounting report is
low, R = R;. Following a covenant violation, the lender gains control and has the
right to make the liquidation decision. If the report is high, R = Rj,, the covenant is
not violated and the board retains control.

The board and the lender can costlessly renegotiate the debt contract at any time.
Renegotiation leads to a new face value of debt, D, such that the lender receives
the share 0 € [0, 1] of the surplus from renegotiation and shareholders receive the
remaining share 1 — 4. The possibility of renegotiation implies that the board and the

lender will implement the action that maximizes the expected cash flow to investors

(shareholders and the lender).

Information acquisition. The manager can search for additional information about
the quality of the project 8 after observing the accounting report R at date 2. Given
information acquisition effort a € [0, 1], the manager uncovers a signal S € {6;,0;}
with probability a and does not uncover a signal with probability (1 — a). The effort
choice a is unobservable and involves a private cost of 0.5ka? for the manager. We

assume that the cost parameter k is sufficiently high so that the manager is not always

9The covenant minimizes the need for contract renegotiations or waivers by allocating control to
the party that takes the action that maximizes the total cash flow to investors given the available
accounting information. (See Lemma 1.) The assumption that renegotiation is costless implies that
the optimal accounting system does not depend on the initial allocation of control rights, which allows
us to focus on the interaction between optimal financial reporting rules and managers’ incentives to
gather additional information.

12



informed, that is, a* < 1.

If the manager uncovers a signal, it is observable to all parties.!® However, the
signal S is not contractible, which captures the notion that it is difficult to describe
in an ex ante contract what exactly an informative signal constitutes (e.g., Hart and
Moore, 1988). The assumption implies that financial contracts cannot be contingent

on S, so that covenant waivers and renegotiations can play a role.

Managerial incentives. At date 1, the board implements an incentive system to
provide the manager with incentives to collect information. The optimal contract pays
the manager a reward wy, > 0 if she uncovers that the accounting report was a false
alarm and a reward w,, > 0 if she uncovers that the report was unduly optimistic.!!
Since the signal S is not verifiable, the board implements these payments as follows:
The manager is paid wy, if the project continues after a low accounting report R = R,
(which indicates the report was a false alarm) and w,, if the project is liquidated after
a high accounting report R = Rj, (which indicates the report was unduly optimistic).
The manager is protected by limited liability and has a reservation utility of zero.
The bonus contract is granted to the manager prior to raising debt and is observable
by the lender.

In addition to the bonus, the manager derives private benefits B > 0 from con-
tinuing the project that she loses if the project is liquidated. These benefits can arise
from perquisite consumption, reputation, prestige, and career opportunities as well as
from incentive pay that induces the manager to implement the project. We assume

that B < min{L, X — L}, which implies that the optimal payments w¢, and w,, are

00ur results do not change if the manager can strategically withhold the signal.

HWe assume that the bonus is paid out of the project’s cash flow and is senior to the claim of the
lender. Our results do not change if the manager’s reward is paid directly out of the shareholders’
pockets.

13



positive. We relax this assumption in the Online Appendix and show that our main

results remain unchanged.

3 Optimal continuation decision and information

acquisition

3.1 Optimal continuation decision

At date 2, the party in control makes the project continuation decision, possibly after

renegotiating the debt contract. We obtain the following results:

Lemma 1 The optimal continuation decision depends on the accounting report R
and, if available, the signal S.

(i) After a low accounting report, R = Ry, the lender is in control and waives the
covenant if S = 0, and liquidates the project otherwise.

(ii) After a high accounting report, R = Ry, the board is in control and liquidates
the project after remegotiating the debt contract if S = 6; and continues the project

otherwise.

In what follows, we refer to an action as optimal if it maximizes the total cash
flow to investors (i.e., shareholders and the lender). If the manager does not generate
a signal .S, the party in control will always implement the optimal action and there is
no scope for renegotiation. Specifically, if R = R;, the optimal action is to liquidate
the project because L > Pr(0,|R;, ¢)X from (2). In this case, the lender is in control
and he will choose to liquidate since liquidation yields him min{L, D} = L, where

L < D follows from L < I and the lender’s participation constraint, and continuation

14



yields him Pr(6,|R;, c)D, where D cannot exceed X. If R = Ry, the optimal action
is to continue the project because Pr(0,| Ry, )X > L follows from (1). The board is
then in control and it will continue the project because shareholders receive X — D
in case of a successful continuation and zero in case of liquidation.

If the manager generates a signal S that confirms the accounting report, the
manager does not receive a bonus and the optimal actions do not change. However, if
the manager uncovers a positive signal, S = 6,, after a low accounting report, R = R,
project continuation becomes optimal because X — w}, > L. The inequality follows
because the manager’s optimal bonus w3}, for uncovering information is strictly lower
than the value of the information for investors X — L (see also Proposition 1). In
this case, the lender simply waives the covenant because min { D, X — w;a} > L. In
contrast, if the manager uncovers a negative signal, S = 6;, after a high accounting
report, R = Ry, shareholders are indifferent between continuing and liquidating the
project because they receive zero in either case. However, the expected cash flow to
investors from liquidation is positive, L — w} > 0, because the manager’s optimal
bonus w;, for uncovering information is strictly lower than the value of the information
L (see also Proposition 1). The parties then renegotiate the debt contract to liquidate
the project. The new face value of debt is set equal to § (L — w},), where § represents
the lender’s bargaining power at the renegotiation stage. The bargaining power o
does not affect the optimal bonus or accounting system because the lender always

receives [ in expectation.

3.2 Information acquisition

The manager chooses the level of information acquisition a after observing the ac-

counting report R, taking into account the continuation decision from Lemma 1.

15



Conditional on R; and Rp, the manager’s expected utility is

V(Ri,a) = Pr(0n| R, c)a(ws + B) — 0.5ka?, (3)

V(Rp,a) = B+Pr(6)| Ry, c)a(w,, — B) —0.5ka?, (4)

respectively. We obtain the manager’s optimal information acquisition level, a(R, ¢),

by taking the first-order conditions of (3) and (4).

Lemma 2 Given the accounting report R € {Ry, Ry}, degree of conservatism c¢ €
lc,€], and pay plan w,, > 0,ws, > 0, the manager chooses information acquisition

levels

a(Ry,c) = Pr(0n|Ri,c)(ws + B) /k (5)

a(Rp,c) = Pr(0,|Ry,c) max{0, (w,, — B) /k}. (6)

Private benefits B provide the manager with incentives to correct low accounting

reports and a disincentive to correct high accounting reports.

When the accounting report is low, the manager’s private benefits B induce her
to search for information that persuades the lender to continue the project. Private
benefits B and the bonus wy, are substitutes in inducing information acquisition, and
a larger B reduces the need for monetary rewards. In contrast, when the accounting
report is high, the manager has a disincentive to search for information because
uncovering negative evidence leads to the liquidation of the project and the loss of
private benefits. The manager acquires information only if the bonus for uncovering

a negative signal compensates her for the lost benefits, that is, if w,, > B.

16



4 Optimal incentive contract and accounting sys-

tem

4.1 The board’s optimization problem

The board chooses the level of conservatism ¢, pay plan (wy,, wy,), and face value D
that maximize shareholder value at date 1, subject to the manager’s and lender’s par-
ticipation constraints and the manager’s incentive constraints (5) and (6). The man-
ager’s participation constraint is always satisfied because her effort choices a(Ry, )
and a(R;, ¢) maximize V (R, a) and V(R;,a) and the manager’s payments are non-
negative. The optimal face value D ensures that the lender’s participation constraint
is satisfied as an equality.

Since the lender’s participation constraint is binding, the board chooses the degree
of conservatism ¢ and pay plan (wy,, wy,) that maximize the total expected cash flow

to investors, which is given by

U(c,wgq, Wyo) (7)

= g X+(1—qL—-1

TV
Project value with perfect information

—qPr(Ry|0n,¢) [(1 —a(Ry,c)) (X — L) 4+ a(Ry, c)wy,]

J

TV
Expected cost of a false negative accounting report

— (1= q)Pr(Rp|0;,¢) [(1 — a(Rp,c)) L + a(Rp, c)wy,)] -

- >4

TV
Expected cost of a false positive accounting report

The first term in (7) is the expected cash flow to investors with perfect information
about the quality of the project 6 at date 2. The second term is the expected cost

of a false alarm. With probability ¢ Pr(R;|0y,c) the project has a high quality but
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is misclassified by the accounting report. Absent additional information, the project
is liquidated, yielding an opportunity cost of X — L > 0. If the manager uncovers
additional evidence that shows that the report is a false alarm, investors avoid the
opportunity cost and the manager is paid w¢,. The third term is the expected cost
of a false positive accounting report. With probability (1 — ¢) Pr(R,|0;, ¢) the project
has low quality and is continued in the absence of additional information. If the
manager uncovers that the report was unduly optimistic, the opportunity cost L is

avoided and the manager is paid wy,.

4.2 Optimal incentive contract

*

*.) and equilibrium levels of informa-

We first derive the optimal pay plan (w;‘ca,w
tion acquisition (a*(Ry,c),a*(Ry,c)). The next proposition states the pay plan that

maximizes shareholder value.

Proposition 1 The shareholders’ optimal pay plan sets

wi, = (X—L-B)/2, (5)

wi, = (L+B)/2. 9)

uo

As the manager’s private benefits B increase, the optimal bonus w}, for uncovering
a false alarm decreases, and the optimal bonus w;, for uncovering undue optimism

mcreases.

When the manager uncovers evidence showing that a low accounting report was
a false alarm, investors avoid an opportunity cost of X — L and the manager gains

w}, + B. As the manager’s private benefits B increase, the board optimally reduces
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the bonus w},. When the manager uncovers evidence showing that a high accounting
report was unduly optimistic, investors renegotiate the debt contract to avoid an
opportunity cost of L and the manager gains w; — B. Private benefits B discourage
the manager from information acquisition after a high report and the optimal bonus
w;,, Increases.

The manager receives a bonus only when she finds information that contradicts
the accounting report. Since the probability of finding such information depends on
¢, the manager optimally takes ¢ into account when choosing the level of information
acquisition. (See Lemma 2.) For example, if ¢ = ¢, information acquisition has no
value for investors after a high accounting report, and the manager optimally does not
acquire any information because the probability that the report is unduly optimistic
is zero.!?

Substituting the optimal pay plan from Proposition 1 into the manager’s effort

levels (5) and (6), we obtain the following Proposition:

Proposition 2 Given the optimal incentive contract, w*, the equilibrium levels of

information acquisition are

a*(Ry,¢) = Pr(0y|R;,c) (X — L+ B)/(2k) (10)

a*(Ry,¢) = Pr(0)|Ry,c) (L — B) /(2k). (11)

121f the signal S were contractible, the incentive contract could award the manager a bonus for
finding a signal irrespective of whether it contradicts the accounting report or not. In this case, the
optimal bonus depends on c. For example, if ¢ = ¢ and the accounting report is high, information
acquisition has no value for investors and the manager’s bonus for obtaining a signal must be zero
to prevent her from gathering information. While the optimal wages if S is contractible differ from
those in Proposition 1, the expected cost of inducing information acquisition is the same as in the
contract we consider. Thus, the board would implement the same levels of information acquisition,
and the contractibility of the signal does not affect the optimal accounting rule.
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(i) Information acquisition after a low report, a*(Ry,c), increases in the level of
conservatism ¢, the manager’s private benefits, B, the opportunity cost of a false
alarm, X — L, the prior probability that the project has high quality, q, and decreases
in the precision of the accounting system, X\, and the cost of information acquisition,
k.

(i) Information acquisition after a high report, a*(Ry, c), decreases in ¢, B, q, A,

and k and increases in the opportunity cost of undue optimism, L.

The comparative statics for B, X — L, L, and k follow directly from (10) and (11).
We derive the comparative statics for ¢, A, and ¢ in the Appendix. More conservative
accounting, ¢, and a higher prior probability that the project is of high quality, g,
increase the probability Pr(0,| Ry, ¢) that a low report is a false alarm and decrease the
probability Pr(6;| Ry, ¢) that a high report is unduly optimistic. As a result, a*(Ry, ¢)
increases and a*( Ry, ¢) decreases in ¢ and g. Further, if the precision of the accounting

system, A, increases, both errors decrease, which reduces both a*(Ry, ¢) and a*( Ry, ¢).

4.3 Optimal accounting system

We are now ready to derive the optimal accounting system. Using the optimal incen-

*

uo} from Proposition 1, we obtain the following preliminary

tive contract w* = {w}a, w

result.

Lemma 3 The optimal accounting system c is either as liberal or as conservative as

possible with ¢* € {c,c}.

The corner solution arises because the objective function U(c,w*) in (7) is con-

vex in the degree of conservatism ¢, as we prove in the Appendix.!> To determine

13In many models on conservatism the optimal accounting system is a corner solution, see, e.g.,
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the optimal accounting system c*, the board compares the expected payoff under
conservative accounting, U(¢,w*), with the expected payoff under liberal account-
ing, U(c,w*). Using the objective function (7) and rearranging terms, conservative

accounting is optimal if

V(@) = q((1-a*(R,0) (X — L) +a* (R, e)ws,) (12)

< V(g =(1-q) (1 —a’(Rn,c)) L+ a (R, c)wy,) ,

and liberal accounting is optimal if U(¢) > U(c), where ¥(¢)is the expected cost of a
false negative report under conservative accounting and W(c) is the expected cost of
a false positive report under liberal accounting.

As we show in the proof of Proposition 3, ¥(¢) strictly increases in X, while ¥(c)
does not depend on X. Thus, we can define a threshold X that satisfies (12) with
equality such that conservative accounting is optimal if X < X and liberal accounting
is optimal if X > X. Given the lower bound X = L/q from (1), a necessary condition

for conservative accounting to be optimal is X > X.

Proposition 3 Let X be the threshold that satisfies (12) with equality. Conservative
accounting is optimal if X < X and liberal accounting is optimal if X > X.

(i) If information acquisition is prohibitively costly (k — oo0), then X = X and
the optimal accounting system s always liberal, ¢* = ¢, given X > X.

(ii) The threshold X increases as the manager’s private benefits B increase. For

Gigler et al. (2009) and Li (2013). In our model, an increase in conservative accounting increases the
benefits of conservatism because it makes information acquisition after a low report more valuable.
Similarly, an increase in liberal accounting reinforces the benefit of liberal accounting because it
makes information acquisition after a high report more valuable. The convexity underlying the
result in Lemma 3 is not an artifact of the quadratic information acquisition cost function. We
prove in the Online Appendix that Lemma 3 holds for the more general cost function %ka”, with
n > 1.
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X > X, X also increases as the cost of information acquisition k decreases.

(iii) X>X if B exceeds a threshold B or if ¢ > 0.5.

We prove Proposition 3 in the Appendix and focus here on the intuition. Part (i)
replicates the result in Gigler et al. (2009). If information acquisition is prohibitively
costly, the bonus and level of information acquisition are zero and X = X. Asaresult,
liberal accounting is always optimal since X > X. Intuitively, X > X (or equivalently
gX > L) implies that the project is sufficiently attractive so that investors continue it
unless negative information arises. Investors are then more concerned about wrongful
liquidation after a low report than about wrongful continuation after a high report.
Absent managerial information acquisition, the only way to reduce the risk of wrongful
liquidation after a low report is to choose a liberal accounting system.

Part (ii) states that private benefits B increase the threshold X and therefore the
range of parameters for which conservative accounting is optimal. To explain the role

of B in greater detail, the following Lemma is useful.

Lemma 4 As the manager’s private benefits B increase, the expected cost of conser-
vative accounting, W (¢), decreases and the expected cost of liberal accounting, ¥(c),

mcereases.

To explain Lemma 4, we take the derivatives of ¥(¢) and ¥(c) with respect to B:

d¥(c) da*(Ry,7?) . . _ dwy,
5 - g (X — L —wj,) +qa*(R;,0) 5 <0 (13)

As B increases, the manager’s information acquisition a*(R;,¢) increases and the

optimal bonus w}, decreases. Both effects reduce the expected cost of conservative
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accounting W(¢). In contrast, larger private benefits B reduce information acquisition
a*(Rp, ¢) and increase the optimal bonus w;,. Both effects increase the expected cost
of liberal reporting ¥(c). These findings explain why the threshold X below which
conservative reporting is optimal increases when B increases.

Part (ii) of Proposition 3 also shows that if X>X , the threshold X increases when
the cost of information acquisition k declines. This follows because as k declines the
expected cost of conservative accounting W(c) decreases faster than the expected cost
of liberal accounting W(¢). Intuitively, if the manager’s ability to acquire information
allows conservatism to be optimal (that is X>X ), a higher level of information
acquisition due to a lower cost k makes conservatism even more attractive and hence
increases X.

Part (iii) of Proposition 3 shows conditions under which managerial information
acquisition can render conservative accounting optimal ()A( > X)). Since X increases
in B, we obtain X > X as long as B exceeds a threshold J§, where B solves (12)
as an equality. X also exceeds X if ¢ > 0.5. To see why, note that X = X implies
q(X — L) = (1—q)L, so that in the absence of information acquisition, the expected
cost of a false alarm under conservative accounting equals the expected cost of undue
optimism under liberal accounting. If the project is ex ante more likely to be of high
quality than of low quality, ¢ > 0.5, the manager is more likely to be able to detect
an error under conservative accounting than under liberal accounting. Thus, the
manager will choose a higher level of information acquisition under the former than
the latter regime, a*(R;,¢) > a*(Ry,c). As a consequence, information acquisition
reduces the expected cost of a false alarm by more than the expected cost of undue

optimism, and conservative accounting can be optimal.
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5 Discussion and Empirical Implications

5.1 Managerial preferences and conservative accounting

Our model offers an explanation for the empirical observation that conservatism is
valuable for debt contracting.!* The key features in our setting are the board’s ability
to incentivize the manager to gather information about the project and the manager’s
desire to prevent liquidation. Proposition 3 yields the prediction that firms are more
likely to adopt conservative accounting rules when managers have a greater desire
to continue their projects due to the associated private benefits (such as perks, ca-
reer prospects, or future incentive pay).'® This prediction is related to the notion
that conservatism alleviates agency problems that arise from managers’ reluctance
to abandon projects to avoid the loss of private benefits (Ball, 2001; Francis and
Martin, 2010). In our model, the manager’s private benefits do not directly affect
the liquidation decision because the manager does not have the authority to make
the decision. However, private benefits have an indirect effect because they influence
the manager’s incentive to gather additional information. Conservative reporting can
be optimal because it allows shareholders to take advantage of the manager’s private
benefits as a means to encourage the acquisition of additional information following

a covenant violation.

14Gee footnote 6 for references.

15Caskey and Laux (2017) also study the link between managers’ preferences for project continu-
ation and the optimal degree of conservatism, but they predict a negative relation. In their model,
the manager’s desire to continue the project induces misreporting, which reduces the value of con-
servatism. Bertomeu et al. (2017) study an effort moral-hazard problem and show that a higher
bonus for success (due to, e.g., higher agency frictions) increases earnings management incentives
and reduces the optimal degree of conservatism.
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5.2 Covenant violations and waivers

Extensive empirical evidence shows that lenders frequently waive covenants after
covenant violations.'® Our model provides a novel explanation for this finding: Man-
agers have incentives to gather additional information following a covenant violation
and if they find that the accounting report was a false alarm, the lender waives the
covenant and the project continues (from Lemma 1). The model is also consistent
with Zhang (2008) who shows that conservative reporting increases the probability
of covenant violations.

To present new predictions, we distinguish between the probability of a covenant

waiver conditional on a covenant violation

Yr, = Pr(0n| Ry, c)a”™ (Ry, c), (15)

and the unconditional (ex ante) probability of a covenant waiver

Ve, = Pr(Rile)vg, (16)

= qPr(R)|0p,c)a*(Ry,c).

Proposition 4 Firms that adopt more conservative accounting policies (higher c)
exhibit (i) a higher likelihood of covenant waivers conditional on covenant violations

Yr,» and (i) a higher ex ante likelihood of covenant waivers vy, .

The literature has long postulated that conservative reporting, by imposing lower

verifiability standards for recognizing bad news, increases the risk that an early warn-

16See, e.g., Beneish and Press (1993, 1995), Chen and Wei (1993), Sweeney (1994), Dichev and
Skinner (2002), Nini et al. (2012), and Nikolaev (2018).

25



ing signal is a false alarm (Leuz, 2001; Gigler et al., 2009; Lambert, 2010). Part (i)
of Proposition 4 offers a framework to test this notion. Evidence that confirms part
(i) indicates that conservative reporting increases the probability that a covenant
violation turns out to be a false alarm, and hence is subsequently waived by the
lender. The distinction between prediction (i) and (ii) is important here because ev-
idence that confirms (ii) is also consistent with the notion that conservatism merely
increases the likelihood of covenant violations without changing the probability of a
waiver conditional on a violation.

To derive Proposition 4, we take the first derivatives of v and yp, with respect

to c:

dyg, dPr(0|Ry,c) da*(Ry, c)
= * P _— 1
e e a (Rl, C) + r(9h|Rl, C) d > 0, ( 7)
dvg, _ dPr(Ric) dyp,
T = o Tt Pr(R|c) o 0. (18)

Conservative accounting reduces the precision of early warning signals, which in-
creases the probability that the manager finds positive evidence after a covenant
violation (d Pr(6,|R;, c)/dc > 0) for a given a*(Ry, c) > 0, and also increases the man-
ager’s incentive to search for information (da*(R;,c)/dc > 0). Both effects increase
the probability of a covenant waiver following a covenant violation, v , and explain
the positive sign in (17). Conservatism also increases the unconditional probability of
a covenant waiver, 7 , because it increases the probability that a covenant is violated
in the first place (d Pr(R,|c)/dc > 0).

Our model also offers predictions on the relation between the manager’s private

benefits and the likelihood of covenant waivers that follow from Proposition 4.

Corollary 1 The conditional and unconditional probabilities of a covenant waiver

. . . ) d
increase when managers derive greater private benefits from the project, % >0 and
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dy}f-il

dB ZO

A higher preference for continuing the project (higher B) increases the manager’s
equilibrium effort a*(Ry, ¢) to uncover positive evidence after a covenant violation.

Thus, the probabilities of conditional and unconditional covenant waivers (v, and

u 17

Yf,) increase.

5.3 Debt renegotiation outside covenant violations

Roberts and Sufi (2009) and Roberts (2015) find empirical evidence that debt con-
tract renegotiations also occur in the absence of covenant violations. This finding is
consistent with our model: Managers are incentivized to gather additional informa-
tion and if they find evidence that the accounting report was unduly optimistic, the
board and the lender renegotiate the contract to liquidate the project (from Lemma
1).

To derive predictions regarding the role of the accounting system, we distinguish
between the probability of debt contract renegotiations in the absence of a covenant

violation (i.e., after a high accounting report),

Vr, = Pr(0i| Ry, c)a”(Ry, c), (19)

and the unconditional (ex ante) likelihood of renegotiations outside covenant viola-

17A higher B also increases the range of X values for which conservative accounting is optimal
(from Proposition 3), which further increases vp, and 7%, since dyp, /dc > 0 and dvf, /dc > 0.
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tions

Tk, = Pr(Balc)vp, (20)

= (1 —=q)Pr(Ry|0;, c)a™(Rp, c).

Proposition 5 In firms that adopt more conservative accounting policies (higher c),
(i) the probability of debt contract renegotiations conditional on no covenant violations
is lower (yg, is lower), and (i) the ex ante probability of debt contract renegotiations

outside of covenant violations is lower (v, is lower).

To derive the proposition, we take the first derivatives of 7%, and g,

dvg,  dPr(6i|Ry,c) , da*(Rp, c)
= 7 a*(Rp,c) + Pr(@l\Rh,c)T <0, (21)
dr}ﬂﬁh d Pr(Rh |C) dFYRh
= g Tm T Pr(Rp|c) T < 0. (22)

Conservatism increases the precision of a high accounting report, which decreases
the probability that the manager uncovers negative evidence (dPr(6;|Rp,c)/dc <
0) for any effort a*(Rp,c¢) > 0 and also reduces the manager’s incentive to search
for information (da*(Rp,c)/dc < 0). Both effects reduce the probability of debt
renegotiations conditional that no covenant is violated and explain the negative sign
in (21). Conservative reporting also decreases the ex ante probability of contract
renegotiations outside of covenant violations, 7% , because it reduces the probability
that no covenant is violated (d Pr(Ry|c)/dec < 0).

Further, from Proposition 5, the model predicts a relation between the manager’s
preference for continuation and the likelihood of debt contract renegotiations absent

covenant violations.
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Corollary 2 The conditional and unconditional probabilities of debt renegotiations

absent covenant violations decrease when managers derive greater private benefits,

dvp dvg
h h
57 < 0 and B < 0.

A stronger preference for continuing the project (higher B) reduces the manager’s

equilibrium effort a*( Ry, ¢) to uncover negative evidence after a high report and hence

u 18
Y, and 7,

5.4 Corrective actions

In our model, project liquidation stands for a corrective action that can also take the
form of divestment, abandonment of an expansion strategy, or corporate restructur-
ing. The action negatively affects the manager’s private benefits but is optimal for
investors when negative information about the current corporate strategy emerges.
The manager’s information acquisition plays an important role for the probability

of corrective actions. The probability that firms take corrective actions is given by

A = qPr(R0n,c)(1 —a*(Ry,c)) (23)
+(1 —q)Pr(Ry|0;,¢) + (1 — q) Pr(Ry|0;, c)a” (Ry, ¢)

u
dth
dB

dv%l
5 > (0 and

i < 0 from Corollaries 1 and 2, we can directly state the

Using

following Corollary.

Corollary 3 The likelihood of corrective actions is lower in firms in which managers

18A higher B also decreases the range of X values for which conservative accounting is optimal
(from Proposition 3), which further decreases vp, and 7%, since dvyp, /de < 0 and dv§, /dc < 0.
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derive greater private benefits from their projects (dA/dB < 0), controlling for firm

fundamentals and the level of conservatism c.

Higher private benefits increase the manager’s information acquisition a*(Ry, ¢)
after a covenant violation and decrease her information acquisition a*(Ry,¢) in the
absence of a covenant violation. As a result, the manager is more likely to find
evidence that prevents corrective actions and less likely to find evidence that causes
them.

A negative relation between manager’s private benefits and the incidence of cor-
rective actions that curtail her benefits could be interpreted as evidence of managerial
entrenchment. However, our model shows that there is an alternative, more positive,
interpretation: Managers influence decisions by producing additional information,

which increases efficiency.

6 Conclusion

Conservative accounting increases the frequency of early warning signals that allow
lenders to take corrective actions, but can also lead to false alarms and excessive
intervention. Managers’ ability and incentives to gather additional evidence after
observing the accounting report reduces both the risk of inefficient intervention fol-
lowing a covenant violation and the risk of inefficient continuation in the absence
of a violation. When boards design the accounting system and incentive contracts
for managers, they must take into consideration how the two interact: Managers’
incentives to detect errors in financial reports affect the properties of the optimal
accounting system and accounting choices affect managers’ incentives to gather infor-

mation.
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We show conditions under which the interaction between reporting choices and
managerial information acquisition renders conservative reporting more attractive for
shareholders. Our analysis offers novel explanations for the empirical findings that
conservative accounting plays a positive role for debt contracting and corporate gov-
ernance and that covenants are frequently waived following covenant violations. The
model also provides several novel predictions. For example, the model predicts that
lenders are more likely to waive covenants following covenant violations when firms
adopt more conservative accounting policies. We encourage empirical researchers to
test this prediction because evidence that confirms it would indicate that conser-
vatism indeed increases the frequency of false alarms, as has long been postulated in

the literature.
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Appendix

Proof of Proposition 1.

To determine the optimal wages, we take the first-order conditions of (7):

dU (¢, W ¢4, Wye dalfi, ¢ -

( dwj;a ) = qPr(Ry|0n, ) {ﬁ(){ L —wy,) a(Rl,c)] 0,
AU (¢, W tq, Wye dal Fin, c

( dw];o ) (1= q) Pr(Rul6hr, 0) {%([ Wyo) a(Rh,c)l 0.

Assume that w,, > B, which implies that (6) is given by

a(Rp, c) = Pr(0,| Ry, ¢) (wyo — B) /k > 0.

From (5) and (27) we obtain

da/R7c
ﬁ — Pr(04|Rs, 0)/k,
%Z;C) = Pr(0/|Rp, c)/k,

and the first-order conditions (25) and (26) can be written as

PO (1 ) alBae) = 0,

which, after substitution of (5) and (27), simplify to
Pr(@h]Rl, C)
— % &~ L-wpa—(wpat+ B)) =0,

Pr(91|Rh, C)

: (L — wyo — (wyo — B)) = 0.
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(29)

(30)
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Rearranging terms yields the optimal pay plan (8) and (9). Finally, the optimal bonus

wk, = (L + B) /2 indeed implies that w} > B for B < min{L, X — L}.00

Proof of Proposition 2.

To study the effects of ¢, A, and ¢ on a*(Ry, ¢), we take the derivative of

g1 —=X+c¢)
1-=XA+c)+(1—qgN+¢)

Pr(0,|R;, c) =
(On| Ry ) .

which yields:

dPr(0n| R, c) q(1—¢q)(2A-1)

de (q1=A+)+1—gA+0)*
dPr(0n|Ry,c) (1=X+c)(A+¢)

dgq (ql=A+e)+ (1 —q)N+0¢)*
dPr(0n|Ric) q(2c+1) (1 -9q) <0

d (@1 =A+c)+ (1 =)\ +0)*

To study the effects of ¢, A, and ¢ on a*(Ry, c), we take the derivative of

1-q¢(1-A-0¢

B TP e e [y )
which yields:
dPr(6|Ry,c) ¢(1-¢)2A-1) <0
de (@A=—c)+1—q(1=A=¢c)
dPI(01|Rh,C) _ (1_/\_0)(/\_0) <0
dgq (@A—c)+(1-g)(1-A=0)*
dPr(0i|Rn,c) (1 - g)g(1 —2¢) <0
dA (@A=a+(1-g)(1-A=e)*

(38)

(39)
(40)

(41)

where the last inequality follows because the assumption A > 0.5 implies ¢ < 0.5. [J
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Proof of Lemma 3.
To prove the lemma, we prove that the shareholders’ objective function Ul(c, w},, w;,)

in (7) is convex in the degree of conservatism ¢, given the optimal bonuses w}, =

and w?, = LB in Proposition 1 and equilibrium levels of information acqui-

X—-L—-B
2 2

sition a*(Ry, ¢) = Pr(0,| Ry, ¢)*=:+2 in Propositions 2.

Substituting w* = (w},, wy,) and Pr(R;|04, ¢) = 1=A+cand Pr(Ry|0;, c) = 1-A—c

into the shareholders’ objective function (7) yields

U(C7 w}aaw:;o) = qX + (1 - Q)L —1 (42)

X—L+B>

—q(l—)\—i—c)(X—L—a*(Rl,c) 5

=g -a-o (L= mat TR,

2
and
dU(C’ w*m wZo)
dz D (43)
— 49 {X_L_ <a*(Rz,c)+(1—>\+c) da ij}ilvc)) X—§+B]
+(1-q) {L— (a*(Rh,c) —(1- A—@da*(ih,c)) L;B] |
Using
da*(Ri,c)  (1—-q)(2A-1)
de = Pr(Ro)(1 - )\+C)a (R;,¢) >0 (44)
da*(Rp,c) g2\ —1) i}
T de PR (d-r-o" (Rn,c) <0, (45)
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(43) simplifies to

W) g [x-n- (1+ BB pirog X2

+(1—¢) {L— (1+%) a*(Rh,c)L;B} |

dPr(Ryle) __ dPr(Rplc)
g~ =land —;*= =

Taking the second derivative and using —1 yields

*U(e,w*) _
q{(dlci(lq)(Z)\1))da*(Rl,c) (1—q)(2)\—1 o }X L+B
L—

(47)

Pr(R,|c) de  Pr(Re)?

q(2A—1)\ da*(Rp,c)  q(2A—=1) ,
‘“‘”K“ Pr<thc>) e B )}

B

Substituting a*(R;, ¢) and a*(Ry, ¢) from (44) and (45) into (47), yields

U (c,w”) _ (1 (I-q)(2Xx—1) (1—)\+c)>da*(Rl,c)X—L+B (18)

dc? Pr(Ry|c) ~ Pr(R)e) dc 2
qg2x—1) (1—=X—¢)\ da*(Rp,c) L — B
—(1-4) (1 Pl T Pr(RA) ) i 2

which, using Pr(R;|c) = q(1 = A+¢)+ (1 —q)(A+¢) and Pr(Rylc) = g(A —¢) + (1 —

q)(1 — X — ¢), simplifies to

?U(c,w*)  q(1—q)(2X —1)da*(Ry,c)

dc? B Pr(R|c) dc (X-L+B) (49)
q(1 —q)(2A — 1) da*(Rp, ¢)
a Pr(Ry|c) dc (L=5B).

FUlew’) 0 follows because 22U~  and 209 < o from (44) and (45).

Thus, (7) is convex in ¢.[J
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Proof of Proposition 3.
To prove Proposition 3, it is useful to first prove two preliminary results that we state

as Lemma A.1 and Lemma A.2.
Lemma A.1 a*(R;,¢) > a*(Ry,c) if ¢ > 0.5 orif B or X are sufficiently high.

Proof of Lemma A.1. From Proposition 2 we obtain a*(R;,¢) = Pr(0,|R;,¢)2=L£E

and a*(Ry, ¢) = Pr(0)| Ry, ¢) 552, Thus, a*(R;,¢) > a*(Ry, ¢) if
Pr(0u|Re,©)(X — L+ B) > Pr(61| R, (L — B). (50)

If inequality (50) holds for B =0 and X = X, it holds for all B >0 and X > X.
Substituting B = 0, X = X, Pr(0,|R;,¢) = %, and Pr(6,| Ry, c) = % into

(50) and rearranging terms yields
Pr(Ry|c) > Pr(Rifc), (51)

which is satisfied if ¢ > 0.5. Thus, a*(R;,¢) > a*(Ry, ¢) if ¢ > 0.5.

We show next that if ¢ < 0.5, then a*(R;,¢) > a*(Rp, c) when either X or B is
sufficiently large. For the argument we exploit the fact that a*(R;,¢) increases in X
and B and that a*(Rp, ¢) decreases in B. (50) is equivalent to

oX ~L+B) _(1-q(L-B)
Pr(R;|c) Pr(Ry|c)

(52)

To show that a*(R;,¢) > a*(Rp,c) if X is sufficiently large for any B > 0, note
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that if X = X = Lg;((f_"g and B = 0, then (52) is equivalent to

344X (2= A) >0, (53)

where we use Pr(R;c) = ¢2(1 — A\) + (1 — q) and Pr(Rulc) = ¢ + (1 — q)2(1 — N).
Observe that (53) is satisfied for all A > 0.5. Hence, for B = 0, there is a threshold
X, < X, such that a*(R;,¢) > a*(Ryp,c) if X > X;. As B increases, the threshold X;
decreases.

To show that a*(R;,¢) > a*(Rp,c) if B is sufficiently large for any X > X, note

that if X = X = £ and B = L, (52) is equivalent to

q

L

Hence, there is a threshold By < L such that a*(R;,¢) > a*(Rp,c) if B > By. As

X increases, the threshold B; decreases. [J

Lemma A.2 The X that solves (12) as an equality is unique, and V(¢) < V(c) if

and only if X < X.

Proof of Lemma A.2. Using (12), X is the level of X that solves

a[(X D) =" (Rig) (X —L—u},)] = (L= [L =o' (Rud) (L= wi)] (59

(e U(c)

where the effort levels are given in Proposition 2 and the optimal contract is given
in Proposition 1. ¥(c) does not change with X. Thus, the Lemma holds if W(¢) is

strictly increasing in X.

X—-L—-B
2

From Propositions 1 and 2, the optimal bonus and effort level are w}, =
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and a*(R;,©) = Pr(0,|R;,¢) 5.2 and ¥(Z) can be written as

v(e) =g X - 1) - atmee) (S5 )| (56)
and
%)(? _, {1 - da*g?,z) (X—éLJrB) B %a*(Rl,e)] (57)
= q[l—a*(R,?)] > 0. (58)
O

Proof of part (i) of Proposition 3. For k — oo, a*(R;,¢) = a*(Rp,c) = 0 and X solves
(X =L)=00-qlL, (59)

which yields X=L /X. Thus, liberal accounting is optimal for all X > X = L/X. [

Proof of part (i1) of Proposition 3. To show that X increases as B increases, observe

dw;a

that: (i) when B increases, W(¢) decreases because % > 0, 55 < 0, and
X — L —wj, > 0; and (ii) ¥(c) increases because % < 0, % > 0, and

L —w}, > 0. To satisfy (55) as an equality, X must increase as B increases because
we know from Lemma A.2 that ¥(¢) increases in X and ¥(c¢) does not change in X.
We next show that if X > X, the threshold X below which conservative accounting

is optimal increases as the cost of information acquisition k& declines. The derivatives
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of the left-hand side and right-hand side of (12) with respect to k are

dzlia) _ qa*(lzz,c) (X~ L—ui). (60)
dil(f) — (- q)a (}Zhag) (L —w) (61)

We know that X > X if (62) holds. From (62) it follows that d\gl(f) > d\f"(f). As a
result, if £ decreases, conservative accounting becomes relatively more attractive for

shareholders and the threshold X below which conservatism is optimal increases. [

Proof of part (iii) of Proposition 3. To determine the conditions under which X > X,
observe that X > X if inequality (12) is satisfied for X = X. X = X implies

q(X — L) = (1—-¢q)L and (12) simplifies to
4" (Ri,©) (X = L= w},) > (1 q)a* (Rasc) (L — w],). (62)

From Propositions 1 and 2, we have w}, = *=%=£, w;, = £ a*(R,¢) =

uo

Pr(0,|R;,©) 2= | and a*(Ry, ¢) = Pr(0;| Ry, ¢) %2, and (62) becomes

q(X — L+ B)a"(R;,¢) > (1 —q)(L— B)a*(Rp,c). (63)

Since ¢ (X — L) = (1 —q)L, (63) is satisfied if a*(R;,¢) > a*(Rp,¢). From Lemma
A1, a*(R;,¢) > a*(Rp,c) if ¢ > 0.5. If ¢ < 0.5, then (63) is satisfied if B lies above
a threshold B < L since the left hand side of (63) increases in B, and the right hand
side decreases in B and reaches zero for B — L. Thus, there is a threshold B that

solves (63) as an equality, and X>XifB>B.0O

39



References

1]

Aghion, P., and J. Tirole. 1997. Formal and real authority in organizations. The

Journal of Political Economy 105 (1), 1-29.

Armstrong, C., W. Guay, and J. Weber. 2010. The role of information and fi-
nancial reporting in corporate governance and debt contracting. Journal of Ac-

counting and Economics 50 (2-3), 179-234.

Arya, A., and J. Glover. 2008. Performance measurement manipulation: cherry-

picking what to correct. Review of Accounting Studies 13 (1), 119-139.

Baldenius, T. 2003. Delegated investment decisions and private benefits of con-

trol. The Accounting Review 78 (4), 909-930.

Ball, R. 2001. Infrastructure requirements for an economically efficient system of
public financial reporting and disclosure. Brookings-Wharton Papers on Finan-

cial Services, 127-169.

Ball, R., A. Robin, and G. Sadka. 2008. Is financial reporting shaped by equity
markets or by debt markets? An international study of timeliness and conser-

vatism. Review of Accounting Studies 13 (2-3), 168-205.

Ball, R., and L. Shivakumar. 2005. Earnings quality in UK private firms: Com-
parative loss recognition timeliness. Journal of Accounting and Economics 39

(1), 83-128.

Beatty, A., J. Weber, and J.J. Yu. 2008. Conservatism and debt. Journal of

Accounting and Economics 45 (2-3), 154-174.

40



[9]

[10]

[11]

[12]

[14]

[17]

Beneish, M., and E. Press. 1993. Costs of technical violation of accounting-based

debt covenants. The Accounting Review 68 (2), 233-257.

Beneish, M., and E. Press. 1995. The resolution of technical default. The Ac-

counting Review 70 (2), 337-353.

Bertomeu, J., and E. Cheynel. 2015. Asset measurement in imperfect credit

markets. Journal of Accounting Research 53 (5), 965-984.

Bertomeu, J., E. Cheynel, and D. Cianciaruso. 2021. Strategic withholding and
imprecision in asset measurement. Journal of Accounting Research 59 (5), 1523~

1571.

Bertomeu, J., M. Darrough, and W. Xue. 2017. Optimal conservatism with earn-

ings manipulation. Contemporary Accounting Research 34 (1), 252-284.

Caskey, J., and J. Hughes. 2012. Assessing the impact of alternative fair value
measures on the efficiency of project selection and continuation. The Accounting

Review 87 (2), 483-512.

Caskey, J., and V. Laux. 2017. Corporate governance, accounting conservatism,

and manipulation. Management Science 63 (2), 424-437.

Chen, H., J. Chen, G. Lobo, and Y. Wang. 2010. Association between borrower
and lender state ownership and accounting conservatism. Journal of Accounting

Research 48 (5), 973-1014.

Chen, Q., T. Hemmer, and Y. Zhang. 2007. On the relation between conservatism
in accounting standards and incentives for earnings management. Journal of

Accounting Research 45 (3), 541-565.

41



[18]

[19]

[20]

[21]

[23]

[24]

[25]

[26]

Chen, K., and K. Wei. 1993. Creditors’ decisions to waive violations of

accounting-based debt covenants. The Accounting Review 68 (2), 218-232.

Christensen, H., V. Nikolaev, and R. Wittenberg-Moerman. 2016. Accounting
information in financial contracting: The incomplete contract theory perspective.

Journal of Accounting Research 54 (2), 397-435.

Cremer, J. 1995. Arm’s length relationships. The Quarterly Journal of Economics

110 (2), 275-295.

Donelson, D., R. Jennings, and J. McInnis. 2017. Financial statement quality and
debt contracting: Evidence from a survey of commercial lenders. Contemporary

Accounting Research 34 (4), 2051-2093.

Dordzhieva, A., V. Laux, and R. Zheng. 2022. Signaling private information via

accounting system design. Journal of Accounting and Economics 74 (1), 101494.

Dichev, 1., and D. Skinner. 2002. Large-sample evidence on the debt covenant

hypothesis. Journal of Accounting Research 40 (4), 1091-1123.

Drymiotes, G. and T. Hemmer. 2013. On the stewardship and valuation impli-
cations of accrual accounting systems. Journal of Accounting Research 51 (2),

281-334.

Dyreng, S., R. Vashishtha, and J. Weber. 2017. Direct evidence on the informa-
tional properties of earnings in loan contracts. Journal of Accounting Research

55 (2), 371-406.

Francis, J., and X. Martin. 2010. Acquisition profitability and timely loss recog-

nition. Journal of Accounting and Economics 49 (1-2), 161-178.

42



[27]

[28]

[29]

[30]

[32]

[33]

Friedman, H., J. Hughes, and B. Michaeli. 2020. Optimal reporting when addi-
tional information might arrive. Journal of Accounting and Economics 69 (2-3),

101276.

Friedman, H., J. Hughes, and B. Michaeli. 2022. A rationale for imperfect re-

porting standards. Management Science 68 (3), 2028-2046.

Gao, P. 2013. A measurement approach to conservatism and earnings manage-

ment. Journal of Accounting and Economics 55 (2-3), 251-268.

Gao, P., X. Jiang, and J. Lu. 2023. Negotiated accounting measurement rules in

debt contracts. Unpublished Working Paper.

Garcia Lara, J., B. Garcia Osma, and F. Penalva. 2016. Accounting conservatism

and firm investment efficiency. Journal of Accounting and Economics 61 (1), 221—

238.

Gigler, F., and T. Hemmer. 2001. Conservatism, optimal disclosure policy, and

the timeliness of financial reports. The Accounting Review 76 (4), 471-493.

Gigler, F., C. Kanodia, H. Sapra, and R. Venugopalan. 2009. Accounting con-
servatism and the efficiency of debt contracts. Journal of Accounting Research

47 (3), T67-797.

Goex, R., and A. Wagenhofer. 2009. Optimal impairment rules. Journal of Ac-

counting and Economics 48 (1), 2-16.

Guttman, 1., and 1. Marinovic. 2018. Debt contracts in the presence of perfor-

mance manipulation. Review of Accounting Studies 23 (3), 1005-1041.

43



[36]

[37]

[38]

[39]

[41]

[42]

[43]

Guttman, I. and X. Meng. 2021. The effect of voluntary disclosure on investment

inefficiency, The Accounting Review 96 (1), 199-223.

Haw, I.-M., J.J. Lee, and W.-J. Lee. 2014. Debt financing and accounting conser-

vatism in private firms. Contemporary Accounting Research 31 (4), 1220-12509.

Hart, O., and J. Moore. 1988. Incomplete contracts and renegotiation. Econo-

metrica 56 (4), 755-785.

Huang, Z. 2016. Optimal reporting systems with investor information acquisition.

Yale School of Management, Working Paper.

Jiang, X. 2016. Biases in accounting and nonaccounting information: Substitutes

or complements? Journal of Accounting Research 54 (5), 1297-1330.

Kamenica, E., and M. Gentzkow. 2011. Bayesian persuasion. American Economic

Review 101 (6), 2590-2615.

Kronenberger, S., and V. Laux. 2022. Conservative accounting, audit quality,

and litigation. Management Science 68 (3), 2349-2362.

Kwon, Y. 2005. Accounting conservatism and managerial incentives. Manage-

ment Science 51 (11), 1626-1632.

Kwon, Y., P. Newman, and Y. Suh. 2001. The demand for accounting conser-

vatism for management control. Review of Accounting Studies 6 (1), 29-51.

Lambert, R. 2010. Discussion of ‘Implications for GAAP from an analysis of
positive research in accounting.” Journal of Accounting and Economics 50 (2-3),

287-295.

44



[46]

[48]

[49]

[53]

[54]

Leuz, C. 2001. Comment on infrastructure requirements for an economically effi-
cient system of public financial reporting and disclosure, in Brookings-Wharton
Papers on Financial Services, edited by R. Litan and R. Herring. Washington,

DC: Brookings Institution Press, 170-177.

Li, J. 2013. Accounting conservatism and debt contracts: Efficient liquidation
and covenant renegotiation. Contemporary Accounting Research 30 (3), 1082—

1098.

Nan, L., and X. Wen. 2014. Financing and investment efficiency, information

quality, and accounting biases. Management Science 60 (9), 2308-2323.

Nikolaev, V. 2018. Scope for renegotiation in private debt contracts. Journal of

Accounting and Economics 65 (2-3), 270-301.

Nikolaev, V. 2010. Debt covenants and accounting conservatism. Journal of Ac-

counting Research 48 (1), 137-176.

Nini, G., D. Smith, and A. Sufi. 2012. Creditor control rights, corporate gover-

nance, and firm value. Review of Financial Studies 25 (6), 1713-1761.

Penalva, F., and A. Wagenhofer. 2019. Conservatism in debt contracting: Theory

and empirical evidence. Accounting and Business Research 49 (6), 619-647.

Roberts, M. 2015. The role of dynamic renegotiation and asymmetric information

in financial contracting. Journal of Financial Economics 116 (1), 61-81.

Roberts, M., and A. Sufi. 2009. Renegotiation of financial contracts: Evidence

from private credit agreements. Journal of Financial Economics 93 (2), 159-184.

45



[55]

[56]

[57]

[58]

Shavell, S. 1994. Acquisition and disclosure of information prior to sale. RAND

Journal of Economics 25 (1), 20-36.

Sweeney, A. 1994. Debt-covenant violations and managers’ accounting responses.

Journal of Accounting and Economics 17 (3), 281-308.

Watts, R. 2003. Conservatism in accounting part I: Explanations and implica-

tions. Accounting Horizons 17 (3), 207-221.

Wittenberg-Moerman, R. 2008. The role of information asymmetry and financial
reporting quality in debt trading: Evidence from the secondary loan market.

Journal of Accounting and Economics 46 (2-3), 240-260.

Zhang, J. 2008. The contracting benefits of accounting conservatism to lenders

and borrowers. Journal of Accounting and Economics 45 (1), 27-54.

46



