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Abstract
This paper provides a theoretical explanation for the observation that firms with 
strong corporate governance exhibit more conservative accounting. We study one 
of a board’s most important decisions: to retain or replace the incumbent manager. 
The board uses accounting information and additional information from costly 
board monitoring. We show that if the accounting information is useful only for the 
replacement decision, then conservatism is harmful because it leads to too much 
replacement. If accounting information is relevant for the board’s decision whether 
to monitor, then conservatism is beneficial when the board is a sufficiently efficient 
monitor. We also provide several predictions for empirical tests.

Keywords Conservative accounting · Corporate governance · Board of directors · 
Board monitoring · Management replacement

JEL Classification M41 · G34 · D82

1 Introduction

Accounting information plays a major role in corporate governance. It decreases 
uncertainty and asymmetric information and supports other corporate governance 
mechanisms. In particular, boards of directors crucially depend on accounting 
information to discharge their responsibilities. This paper studies one of the most 
important responsibilities: the decision to retain or replace an incumbent manager 
(Larcker and Tayan 2016). To support this decision, the board uses accounting 
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information directly and can, depending on that information, produce additional 
information about the manager in its monitoring role. Our paper shows that conserv‑
ative accounting is more desirable if the board is more efficient in obtaining such 
additional information.

Conservatism is a key characteristic of accounting systems.1 Broadly, it means 
that, under uncertainty, assets and income should not be overstated and liabilities 
and losses should not be understated. Thus, conservatism introduces a downward 
bias, which conflicts with providing neutral information. There has been much prior 
research to better understand whether, and why, conservatism is desirable, consider‑
ing a wide set of uses of accounting information. In this paper, we study conserva‑
tive accounting in a corporate governance context.

Empirical research generally finds that stronger corporate governance, including 
more effective boards, more independent boards, or boards with more outsiders, are 
associated with more conservative accounting practices (Beekes et al. 2004; Lobo 
and Zhou 2006; Ahmed and Duellman 2007; García Lara et al. 2007, 2009; Rama‑
lingegowda and Yu 2012). For example, García Lara et al. (2009) provide evidence 
consistent with stronger corporate governance causing more conservative account‑
ing, suggesting that conservatism enhances the effectiveness of corporate govern‑
ance. Other papers find no strong relation between strength of governance and con‑
servatism (e.g., Larcker et  al. 2007; Krishnan and Visvanathan 2008).2 Empirical 
studies are often not powerful enough to identify, or distinguish between, reasons 
why conservatism is, or is not, beneficial in a particular situation. Especially in such 
situations, theory can help to improve our understanding of the underlying reasons 
for a relation between governance and conservatism, and aid empirical work. This 
paper provides an explanation based on the efficiency of board monitoring.

We construct a stylized economic model of a firm in which the board of directors 
hires and monitors the managers. There are two types of managers: those who fit the 
production process and are more productive and those who do not fit. Managerial 
type is unknown on the contracting date. The outcome of the production process 
is unobservable and the board relies on the accounting system that provides imper‑
fect information about the outcome. Using the accounting signal, the board updates 
its expectation about the manager’s type and decides whether to engage in costly 
monitoring. We capture the board’s monitoring efficiency by its effectiveness (i.e., 
the probability that monitoring reveals the incumbent manager’s type) and its cost 
of monitoring. Based on the accounting information and the information generated 
from monitoring, the board decides whether to retain the manager for another period 
or to hire a new manager. Thus, the accounting system serves a dual purpose: First, 
it provides direct information about the manager’s type and, second, it directs the 
board’s decision whether to engage in costly monitoring.

1 See, e.g., Watts (2003) for possible reasons for conservatism, Penalva and Wagenhofer (2019) with 
a survey of theoretical notions and empirical proxies of conservatism in a debt contracting setting, and 
Barker (2015) for the evolution of conservatism in accounting standards.
2 Bushman and Smith (2001), Armstrong et al. (2010) and Brown et al. (2011) survey the literature.
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Our analysis shows that a board with higher monitoring efficiency prefers more 
conservative accounting. Conservatism increases the likelihood of obtaining unfa‑
vorable signals and, at the same time, it decreases the precision of unfavorable rela‑
tive to favorable signals. Absent monitoring, conservatism is undesirable because 
the higher probability and lower precision of unfavorable signals induces the board 
to replace the manager too often. Conservatism becomes desirable if the account‑
ing information directs the board’s monitoring decision. If the board is an efficient 
monitor, then it will monitor particularly after an unfavorable report and amend the 
imprecise accounting information by its information from monitoring. A favorable 
report is precise enough that the board does not monitor, so it saves monitoring cost. 
We provide explicit conditions under which conservative accounting is optimal, that 
is, more efficient boards demand more conservatism. Furthermore, we offer several 
comparative statics with specific predictions that can guide empirical tests of the 
relation between governance and conservative accounting.

The theoretical foundations of this paper are information economics and formal 
agency theory.3 These theories employ models of firms in which managers take pro‑
ductive actions and the role of the board is to contract with the managers and moni‑
tor their behavior. Accounting information can be useful for either responsibility, 
and designing the accounting system affects firm value through its impact on deci‑
sions taken by the players.

Specifically, this paper is related to the theoretical literature on corporate gov‑
ernance that focuses on management retention decisions and/or board monitoring.4 
Crémer (1995) considers a moral hazard setting with a manager of unknown type. 
After observing an unfavorable signal, the board retains the manager if it finds the 
manager is a good fit. This additional chance of retention reduces the manager’s 
work incentives. Similar to our paper, Hermalin and Weisbach (1998) consider 
a board that collects information about the manager and uses this information to 
make the replacement decision. They focus on how board structure, particularly its 
independence, affect this decision.5 Hermalin (2005) studies costly monitoring by a 
board that decides whether to replace an incumbent with an external manager and 
finds that a more independent board increases monitoring and is more inclined to 
hire an external candidate. Chaigneau and Sahuguet (2019) examine the relation 
between the quality of a performance measure and the value of board monitor‑
ing. They find that these two sources of information about a manager’s type can 
be complements or substitutes. Laux (2008) examines a board’s decision to replace 
an incumbent manager. The accounting system is informative for this decision and, 
because the board cannot precommit to a replacement strategy, it removes the man‑
ager too often. Drymiotes and Sivaramakrishnan (2012) analyze a board that con‑
tracts with the manager and provides monitoring and advisory tasks in a setting 

3 See, e.g., Jensen and Meckling (1976), Milgrom and Roberts (1992) and Christensen and Demski 
(2003).
4 See Laux (2013) for a survey of this literature.
5 Consistent with their prediction, Guo and Masulis (2015) find evidence for a causal link between board 
independence and a resulting higher turnover‑performance sensitivity.
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with agency problems between shareholders and the board and between the board 
and the manager. Tian (2014) studies the effect of board monitoring on the man‑
ager’s incentive to acquire information about a project. Effective board monitoring 
reduces the manager’s compensation risk and the incentive to search for informa‑
tion. These papers do not examine the value of biased information through conserv‑
ative accounting.

Other papers consider conservative accounting in specific board decision situ‑
ations. Li (2001) shows that a conservative decision rule can serve as a remedy 
to free‑riding in a group to acquire costly private information in the process. The 
information acquisition aspect bears some resemblance to our paper. Caskey and 
Laux (2017) consider board approval of an investment project based on a report 
by the manager who obtains private benefits from investment and has an incentive 
to manipulate the report upwards. They find that more conservatism improves the 
investment decision but also induces more manipulation and the tradeoff depends 
on the manager’s cost of manipulation. Our paper considers a management retention 
decision, and we emphasize the importance of the board actively acquiring informa‑
tion in addition to the manager’s accounting report. Balakrishnanet al. (2019) study 
an agency model in which the principal uses the accounting system to motivate the 
agent to exert effort and to decide about retention of the manager. Conservatism is 
useful to motivate effort but increases the risk of replacing a capable manager too 
often. Our paper does not consider productive effort but focuses on board monitor‑
ing. Smith (2007) considers a regulator who sets the level of conservatism and a 
firm that makes investment and abandonment decisions based on the accounting sig‑
nal, before selling the firm to new investors. He finds either conservatism or aggres‑
siveness to be optimal, but does not consider board monitoring.

The rest of this paper is organized as follows. In the next section, we describe the 
model with the firm, the board, and the manager, and we specify the accounting sys‑
tem and conservatism. Section 3 contains the main analysis and results for different 
uses of accounting information. Section 4 states empirical predictions derived from 
the results. Finally, Sect. 5 concludes.

2  Model

We consider a two‑period economy. A firm owns a production technology that 
requires specific managerial input. The managers are one of two types, type A with 
probability q ∈ (0, 1) or type B with probability (1 − q), where the type comprises the 
fit of the manager’s skills with the firm’s technology or strategy, which is firm spe‑
cific. A type A manager is a better fit and produces a stochastically higher outcome 
than a type B manager. The manager’s type is unknown to both the manager and the 
firm at the time the manager is hired. The compensation paid to the manager is equal 
to the market wage, which is normalized to zero. All parties are risk neutral. To 
identify benefits of conservatism in a most simple way, we assume there is no moral 
hazard with regard to managerial effort.

The shareholders install a board of directors that is responsible for searching for 
and contracting with the manager. The board hires a manager at the beginning of 
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the first period and writes a two‑period contract. After the first period, it decides to 
retain or replace the manager, in which case it hires a new manager from the same 
pool. Replacing the incumbent manager and hiring a new manager (for one period) 
entails a replacement cost k ≥ 0. This cost includes costs of the premature contract 
termination and transaction costs associated with hiring a replacement manager.

The composition of the board determines how effective it is in its monitoring 
capacity. We capture the board’s monitoring efficiency by two parameters. One is 
the probability λ ∈ [0, 1] that it learns the manager’s actual type through its monitor‑
ing activities. The other is the direct monitoring cost c > 0, which captures the costs 
of board effort, the costs of collecting or requesting information, and indirect costs 
from the disruption of normal business by monitoring activities.6 Board monitoring 
is more efficient if it is more effective (higher λ) and/or if it is less costly (lower c).

The outcome of the production process in each period is either success, yielding 
an incremental outcome x > 0, or failure, yielding a base outcome that we normalize 
to zero. A type B manager is successful with a base probability p0 ∈ (0, 1 − p) and a 
type A manager is always more successful with a probability of p0 + p, where p > 0. 
Henceforth, we set p0 = 0 to reduce complexity; assuming p0 > 0 does not alter the 
results except that the exact conditions for which they apply also depend on p0.

The expected (incremental) value of employing a type A manager is G = px. We 
assume that it pays to replace a known type B manager at the beginning of the sec‑
ond period, that is,

The actual outcome is not observable and not contractible, for example, because 
it includes non‑monetary or long‑term benefits for the firm. Therefore, the board 
cannot use the outcome in period 1 for its decision to retain or replace the manager. 
The basic information problem is due to the manager’s and the board’s uncertainty 
about the manager’s type, which is why accounting information can be useful. The 
assumption that not even the manager knows the type ex ante avoids the adverse 
selection issue.7

The financial accounting system produces a signal (e.g., earnings) y ∈ {yL, yH} 
that provides imperfect information about the outcome. The accounting system is 
fully characterized by the two conditional probabilities (fL,  fH), where fj ∈ [0, 1] is 
the probability that the accounting system reports yL if the outcome is 0 and yH if 
the outcome is x. The probabilities 1 − fL and 1 − fH are the overstatement and under‑
statement errors, respectively. Assume without loss of generality that fL > 1 − fH to 
ensure that yL is more likely to be reported than yH if the outcome equals 0. The 

(1)qG−k > 0.

6 Board monitoring is different from auditing: Auditing provides verification of the outcome as reported 
in the financial statements (what the audit committee is concerned with), whereas our board monitoring 
is concerned with the type of the manager, which affects productivity.
7 This assumption is similar to that of others, for example, Hermalin and Weisbach (1998) and Arya 
et  al. (1998). It also eliminates concerns about the market pricing of managerial talent and the result‑
ing compensation and reservation utility constraint, which would create a broad set of manager types on 
the market, based on their prior achievements. Beyer et  al. (2014) study accounting information in an 
adverse selection and moral hazard setting.
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assumption fL > 1 − fH also implies fH > 1 − fL. Figure 1 depicts the production tech‑
nology and the accounting system.

Since we are interested in the bias of the accounting system, we assume that an 
increase in the overstatement error leads to an equal decrease in the understatement 
error, which implies F ≡ fL + fH − 1.8 The accounting system is then fully character‑
ized by (fL, F), where F ∈ [0, 1] and fj ∈ [F, 1]. The parameter F captures the accu‑
racy of the accounting system: A perfect accounting system is described by F = 1 
and a totally uninformative accounting system by F = 0. To avoid extreme cases, we 
exclude both boundary values and take F ∈ (0, 1) as given, and we are interested in 
the optimal combination of feasible (fL, fH).9

We define a neutral accounting system by fL = fH, which implies that the condi‑
tional error probabilities are independent of the respective signals. A conservative 
accounting system is characterized by fL > fH, that is, a low outcome is more likely 
to generate signal yL than a high outcome is to generate signal yH. An aggressive 
accounting system is characterized by fL < fH. This stylized characterization of the 
accounting system describes conditional conservatism, since the signal produced is 
informative, and it is consistent with that of other characterizations, such as those 
in Gigler and Hemmer (2001) and Gigler et  al. (2009). The asymmetry of the 
accounting system introduced by choosing fL (and implicitly, fH) is the parameter of 
interest in our model, and we assume that there is no cost of varying the degree of 
conservatism.

Fig. 1  Production process and accounting system. The probability of a type A  (good fit) manager is q 
and that of a type B manager (bad fit) is (1 − q). The outcome of the production process in each period 
is either success, yielding an incremental outcome x > 0, or failure, yielding a base outcome that we nor‑
malize to zero. A type B manager is successful with a base probability p0 (which we set to 0 in the 
main analysis) and is unsuccessful with probability (1 − p0); a type A manager is more successful with 
an incremental probability of p. The probability that an unsuccessful outcome generates a low signal yL 
is fL, and the probability that a successful outcome generates a high signal yH is fH. The accuracy of the 
accounting system F ≡ fL + fH − 1 is constant. An accounting system with fL > fH (fL < fH) is conservative 
(aggressive)

8 Note that the accuracy is equal to 1 minus the sum of the over‑ and understatement error.
9 This assumption helps to gain more insights into the effects of the bias. Our results do not fundamen‑
tally depend on how exactly an increase in fL translates into a decrease in fH. For more general assump‑
tions on biases see, e.g., Caskey and Laux (2017) and Balakrishnan et al. (2019).
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Figure 2 summarizes the timeline of the model. At the beginning, the sharehold‑
ers choose the board members, whose composition determines the board’s efficiency 
parameters λ and c. We assume that the board acts in the interest of shareholders. 
The board then decides on the accounting bias, in particular, the level of conserva‑
tism fL, given a predetermined accuracy F of the accounting system. Actions that 
determine the level of conservatism include the choice or specific implementation of 
an accounting system, observable adjustments to accounting numbers (e.g., alterna‑
tive performance measures), independent directors, monitoring by active investors, 
or easy access to courts that predominantly pursue overstatements of earnings.

Next, the board hires a manager out of the pool of available managers and, after 
receiving the accounting information, it decides on monitoring and then on replac‑
ing the manager in order to maximize firm value.10 If retained, the incumbent man‑
ager continues to produce; otherwise a new manager from the pool is hired. We do 
not model subsequent periods because they do not add much to our understanding 
the role and characteristics of the accounting system.

Fig. 2  Timeline of the model

10 We do not consider frictions, e.g., being friends with the incumbent manager, which could bias the 
board’s decisions and change some of our results.
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3  Basic results

We develop our results by separately considering three cases that can arise. In the 
first case, the accounting signal is only useful for the replacement decision. In the 
second case, the accounting signal is only useful for the board’s monitoring deci‑
sion, but it is not sufficiently informative to influence the replacement decision. 
Finally, in the third case, the accounting signal informs both the monitoring and 
replacement decision. Together, these cases describe all possible results. Formal 
proofs are in Appendix.

3.1  Accounting system informs replacement

We begin with the case in which monitoring is inefficient because it is either 
too costly (high c) or ineffective (low λ). Then the accounting system is the only 
source for the board’s replacement decision. Conditional on the respective sig‑
nals, the board revises the probability q of the incumbent manager being type A to

If the signal yH realizes, the conditional probability that the incumbent man‑
ager is type A is qH > q, and it is always better to retain the manager in the second 
period because the expected outcome is qHG > qG ≥ qG − k > 0.

Upon observing yL, the probability of a type A manager without additional 
information is qL < q, and the board trades off the expected gain of productiv‑
ity and the replacement cost k that the firm incurs if a new manager is hired. 
The board removes the manager and hires a new manager if qLG < qG − k , and it 
retains the incumbent manager otherwise.

Using the optimal retention decisions, the firm’s expected profit in period 2 
before the signal realizes is

The expected profit consists of the ex ante expected profit qG and the option 
value of replacing the manager upon observing yL.

Proposition 1 If the board never monitors, then aggressive accounting (fL = F) is 
optimal and strictly optimal if 

qL ≡ Pr(A||yL ) =
qp(1 − fH) + q(1 − p)fL

Pr(yL)
=

qfL − qpF

fL − qpF
< q,

qH ≡ Pr(A||yH ) =
qpfH + q(1 − p)(1 − fL)

Pr(yH)
=

qpF + q(1 − fL)

qpF + 1 − fL
> q.

(2)
ΠN = Pr(yH)qHG + Pr(yL)max

{
qLG;qG − k

}

= qG + Pr(yL)max
{
0;(q − qL)G − k

}
.
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To see why aggressive accounting dominates, note that without any information 
about the manager’s type, the board would always retain the manager and save the 
replacement cost k. A signal is useful only if it leads the board to deviate from that 
decision and replace the manager. A low signal, yL, is more indicative of a type B 
manager and therefore replacement can only be optimal if yL is observed. An aggres‑
sive accounting system minimizes the probability Pr(yL) and, at the same time, max‑
imizes the precision of the signal yL, that is, it ensures that the conditional prob‑
ability of a type A  manager is the lowest under yL so that erroneous replacement 
decisions are minimized for a given accuracy. Ex ante, due to the law of iterated 
expectations, a decrease in the probability that yL realizes (and the corresponding 
increase in signal precision) has no effect on the expected profit before taking into 
the account the replacement cost, but it strictly reduces the expected replacement 
cost, Pr(yL)k, and is therefore beneficial.

The reason why aggressive accounting is preferable in our analysis is similar to 
that in Gigler et al. (2009), who study a debt contracting setting in which a covenant 
based on accounting information determines the ownership rights of a project. They 
show that aggressive accounting is optimal because the project must be a priori prof‑
itable so the accounting signal is designed to specifically identify bad projects with 
great precision.11 In our model, replacing a manager generates an expected profit 
of qG − k > 0, so the board wants to have the most precise information about a type 
B manager, which requires an aggressive accounting system.

Equation (3) reflects the condition that the board replaces the manager if yL real‑
izes, that is (q − qL)G > k, with qL determined under fL = F. If (3) holds then using 
the aggressive accounting system (with fL = F) is strictly valuable for making the 
replacement decision. Otherwise, the board retains the manager regardless of the 
signal and the accounting system has no decision value. In that case, the choice of fL 
is arbitrary, so fL = F is weakly preferable.

3.2  Accounting system informs monitoring

We now consider the usefulness of the accounting system only for the board’s moni‑
toring decision but not for the replacement decision directly. If the board finds out 
the manager’s type through monitoring, it will replace a type B manager and retain a 
type A manager because the monitoring is perfect and substitutes for the information 
content in the accounting signal. Absent monitoring, the board optimally retains the 
manager, regardless of which signal is reported. As discussed in Proposition 1, the 
accounting system is irrelevant for the replacement decision if qp(1−q)

1−qp
≤

k

G
.

(3)
pq(1 − q)

1 − pq
>

k

G
.

11 Follow‑up papers, such as Caskey and Hughes (2012), Fan and Zhang (2012), and Li (2013), study 
variations of the setting of Gigler et al. (2009) and find that conservatism can be beneficial in their set‑
tings.
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The board decides whether to monitor after observing the realized accounting 
signal yi, i = L, H. Given yi, it updates the probability of a type A manager from q to 
qi. The board decides to monitor if the expected benefit from monitoring exceeds its 
cost:

The benefit results from replacing the manager in case monitoring reveals a type 
B manager that would produce a profit of zero in the second period (probability 
λ). The expected profit from hiring a new manager is qG − k > 0. If monitoring is 
effective, the board identifies a type B manager with probability (1 − qi), where qi 
depends on the accounting signal, which again depends on the degree of conserva‑
tism. Note that because qH > qL, the expected benefit (left‑hand side of condition (4)) 
is greater for yL than for yH, which means that the board never monitors only at yH, 
but does so either only at yL or regardless of the signal.

The relative profitability of the monitoring strategies depends on the characteris‑
tics of the accounting system, because they affect the probability of observing yL and 
the updating of the probability of the two types contingent on the signal.

Proposition 2 If the accounting system is irrelevant for the replacement decision, 
then the optimal solution consists of: 

 i. Monitoring only at yL if 

 and no monitoring otherwise; and
 ii. Conservative accounting (fL = 1) if 

 and aggressive accounting (fL = F) otherwise.

We first show the ex post monitoring strategy given the board observes the signal 
yL or yH. If the monitoring cost c is high, no monitoring is optimal; if it is intermedi‑
ate, monitoring only at yL is optimal, and for a sufficiently low cost, always monitor‑
ing (regardless of the signal) is optimal. Next, we determine the expected profits 
for each monitoring strategies. The expected profit for always monitoring or never 
monitoring is independent of the accounting system, whereas it depends on fL for 
monitoring only at yL. The proposition states that monitoring only at yL is optimal 
if c is below a threshold. Monitoring only at yH is never optimal because the chance 
of identifying a type B manager is strictly higher for yL than for yH as there are rela‑
tively more B managers in the yL pool.

(4)𝜆(1 − qi)(qG − k) > c.

(5)c <
1 − q

1 − qp
𝜆(qG − k)

(6)c < 𝜆(1 − q)(qG − k)
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The main result in Proposition 2 is that the optimal accounting system is con‑
servative for any c < 𝜆(1 − q)(qG − k) . This threshold is strictly lower than that for 
monitoring only at yL (Eq. 5), which implies that monitoring at yL always occurs if 
conservative accounting is preferred. While there is another threshold for c, that 
always monitoring becomes preferable for lower c, this threshold approaches 0 
under conservative accounting.12 Intuitively, maximum conservatism, fL = 1, maxi‑
mizes the contingent probability of a type A manager, qH||fL=1 = 1, but monitoring 
entails a positive expected monitoring cost. Therefore, monitoring only at yL with 
fL = 1 is as effective as always monitoring because it results in the same likelihood of 
revealing a type B manager but saves expected monitoring costs. Comparing the 
expected profits, their difference is

Proposition 2 also states that monitoring only at yL remains beneficial for 
𝜆(1 − q)(qG − k) < c <

1−q

1−qp
𝜆(qG − k) . However, the optimal accounting system 

switches to an aggressive system for this set of costs c. Reducing fL from 1 to F has 
two effects: It lowers the probability of monitoring Pr(yL), which saves monitoring 
costs, but it also lowers the probability of identifying (and replacing) a type B man‑
ager. The positive effect from the reduction of the expected monitoring cost domi‑
nates until the cost becomes so high, c > 1−q

1−qp
�(qG − k), that no monitoring becomes 

optimal.

3.3  Accounting system informs both monitoring and replacement

In the general case, the accounting system fulfills a dual role: it is informative for the 
monitoring decision as well as the replacement decision, if there is no monitoring 
or if monitoring is ineffective. Board monitoring can be valuable after either signal 
is observed: For signal yH, the board would retain the manager without additional 
information, but monitoring is helpful in identifying and replacing a type B man‑
ager. For signal yL, the board would replace the manager without additional informa‑
tion, but monitoring can identify a type A manager, which is then retained. A type 
A manager generates an additional profit of G − (qG − k) = (1 − q)G + k.

Formally, this setting combines the two cases underlying Propositions 1 and 2. 
Proposition 1 shows that an aggressive accounting system is more beneficial for the 
replacement decision based on the accounting information, whereas Proposition 2 
states that for an efficient board, conservative accounting is more beneficial for the 
monitoring decision. The following proposition describes the result of the tradeoff 
between these two effects.

Π0

L
(c, fL = 1) − Π0

LH
(c) = [�(1 − q)(qG − k) − c + qpFc] − [�(1 − q)(qG − k) − c]

= qpFc ≥ 0.

12 This result holds under our maintained assumption that the base productivity p0 = 0. Otherwise, there 
is a lower interval in which always monitoring is preferred. Yet, as long as the accounting system is 
informative, conservative accounting prevails for low c.
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Proposition 3 Assume the accounting system is relevant for the replacement deci-
sion. Conservative accounting (fL = 1) is optimal if and only if c ∈ [c

−
, c̄) and c̄ > c

−
 , 

where

and c̄ is complicated and stated in the proof. If conservative accounting is optimal, 
monitoring only at yL is the optimal monitoring strategy. If these conditions are not 
satisfied, aggressive accounting (fL = F) is optimal.

Figure  3 illustrates the results. It depicts all possible monitoring strategies 
together with their respective optimal accounting bias. Given the specific parameter 
values, conservative accounting is optimal for c ∈ [0.06, 0.19).

The proposition first shows that the main result from Proposition 2: monitoring 
only at yL is necessary for conservative accounting (fL = 1) to be optimal, carries 
over to this setting. In Proposition 2, conservative accounting dominates for all c 
below an upper bound. According to Proposition 3, always monitoring is preferable 
for very low costs. The reason is that aggressive accounting is advantageous in the 
case of no monitoring (see Proposition 1), which is the second term of the expected 
profit for no monitoring, 

This advantage decreases in fL. Therefore, switching to fL = 1 generates a loss of 
(1 − F)k and, in order to make monitoring only at yL optimal, it must compensate for 
this loss.

(7)c
−
≡

(1 − F)(1 − �)k

qpF

ΠR
N
= qG + Pr(yL)(qG − k − qLG).

Fig. 3  Conservative accounting and monitoring strategy. This graph illustrates the optimal monitoring 
strategy and the area of the monitoring costs in which conservative accounting is desirable, as stated in 
Proposition 3. The parameters are: F = 0.7, q = 0.7, p = 0.6, G = 2, k = 0.2, and λ = 0.7
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Proposition 3 also states an upper bound c̄ for conservatism to prevail. As we 
show in the proof, this bound is the minimum of three thresholds:

The conditions assure that the optimal strategy, i.e., monitoring at yL and fL = 1, 
is preferable to the other monitoring strategies (all of which have fL = F). The first 
bound c̄L determines the switch from conservative to aggressive accounting under 
monitoring only at yL. The reason for the switch is that monitoring becomes so 
costly that it is optimal to decrease the probability of monitoring activities.

The two other upper bounds make sure that monitoring at yH does not dominate 
monitoring at yL together with conservative accounting. The upper bound c̄H results 
from comparing monitoring at yL with monitoring at yH. Recall that monitoring at yH 
is most effective for fL = F. Different from the case underlying Proposition 2, moni‑
toring at yH can now be preferable to monitoring at yL. Replacing a type B manager 
after monitoring at yH yields an incremental benefit of �(1 − qH)(qG − k) , whereas 
retaining a type A manager after monitoring at yL yields �qL[(1 − q)G + k] . If the 
former is larger than the latter, it can be optimal to increase the priori probability 
of signal yH, which is equivalent to increasing the aggressive bias of the accounting 
system. Finally, the upper bound c̄N results from comparing monitoring at yL with 
never monitoring. As stated above, monitoring at yL with fL = 1 induces a disadvan‑
tage compared to the other monitoring strategies and to never monitoring, which 
must be overcome by the benefit from a better monitoring efficiency to make con‑
servatism optimal.

It is possible that the set c for conservative accounting is empty for a particular 
λ, that is, c

−
≥ min{c̄L, c̄H , c̄N} . Corollary 1 identifies two special cases in which the 

lower threshold for conservatism c
−
= 0 and the upper threshold c̄ > 0, which closely 

resembles the result in Proposition 2.

Corollary 1 If λ = 1 or k = 0, there always exists a non‑empty set c ∈ [0, c̄) for which 
conservative accounting (fL = 1) is optimal.

Taken together, Proposition 3 establishes that conservative accounting is desir‑
able if the board is efficient in monitoring and the accounting information is relevant 
for the monitoring decision.

Figure 4 illustrates the results for a variation of the monitoring cost c and effec‑
tiveness λ. The parameters are the same as in Fig. 3, except that we vary k to illus‑
trate Propositions 2 and 3. In Fig. 4a k = 0.5, so condition (3) is not satisfied. Con‑
servative accounting with monitoring only at yL is optimal in the gray shaded area, 
which includes low monitoring costs and high effectiveness. Holding λ constant, 

(8)c̄L ≡ 𝜆q[(1 − q)G + k] − k,

(9)c̄H ≡
1

1 − 2qp

[
(1 − p)𝜆q[(1 − q)G + k] −

1 − F

F
(1 − 𝜆)k

]
,

(10)c̄N ≡
1

1 − qpF

[
(1 − pF)𝜆q[(1 − q)G + k] − (1 − F)k

]
.



334 Y. Gao, A. Wagenhofer 

1 3

Fig. 4  Conservative accounting and monitoring strategy. a Accounting irrelevant to the replacement decision. b 
Accounting relevant to the replacement decision. a illustrates the result in Proposition 2, and b illustrates that in 
Proposition 3. The parameters are: F = 0.7, q = 0.7, p = 0.6, G = 2, k = 0.5 (a) and k = 0.2 (b)



335

1 3

Board monitoring efficiency and the value of conservative…

an increase of c eventually renders aggressive accounting preferable, first retaining 
monitoring at yL, and later switching to no monitoring. Figure  4b uses k = 0.2 as 
in Fig.  3. In this case always monitoring becomes optimal for very low monitor‑
ing costs and particularly for an intermediate monitoring effectiveness λ. Monitoring 
only at yH is always dominated in this example.

4  Empirical predictions

This section provides several comparative static results that can guide empirical tests 
of the interaction between board monitoring efficiency and characteristics of the 
accounting system. Empirical research suggests such a link. For example, Beekes 
et al. (2004), Ahmed and Duellman (2007), and García Lara et al. (2009) provide 
evidence that firms with boards whose characteristics are indicative of high moni‑
toring ability report more conservatively. Since it can be difficult to distinguish dif‑
ferent possible reasons for this observation, our results concerning monitoring effi‑
ciency can help to identify some of the sources for the demand for conservatism by 
providing specific predictions.

The first prediction suggests that a board that is more efficient in monitoring pre‑
fers more conservative accounting. Higher board monitoring efficiency arises from 
higher effectiveness λ and/or a lower cost c of monitoring.

Corollary 2 The likelihood that conservative accounting is optimal

 i. Increases in monitoring effectiveness λ; and
 ii. Decreases in the monitoring cost c, except for very low c when always monitor-

ing is optimal.

These predictions follow directly from inspection of the conditions in Proposi‑
tion 2 and 3: If accounting is relevant only for monitoring, then Proposition 2 shows 
that conservative accounting prevails if c < 𝜆(1 − q)(qG − k) , which is more likely 
satisfied if c is small and/or λ is large. If accounting is also relevant when moni‑
toring does not identify the manager’s type (probability 1 − λ), then Proposition 3 
reveals that the upper threshold for the monitoring cost c increases with λ.13 Fur‑
thermore, the lower threshold c decreases in λ. We show in Proposition 3, that, for 
very low monitoring costs, the board always monitors, regardless of the accounting 
information.

The optimality of conservative accounting under higher λ stems from the fact that 
it ensures there is little loss from reducing monitoring from always monitoring to 
monitoring only at yL: by pushing type B managers into the yL pool, more effective 
monitoring can better identify these type B managers. At the same time, not moni‑
toring at yH  saves monitoring costs. As long as these cost savings exceed the loss 

13 Note that c̄
H

 can decrease in λ, but this occurs only if it is negative. There is no room for conservative 
accounting in that case.
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from reducing monitoring, conservative accounting is preferred. Thus, conservative 
accounting complements efficient board monitoring, establishing a positive associa‑
tion between strong corporate governance (measured by high monitoring efficiency) 
and conservative accounting.

In our main analysis, we assume that the accuracy of the accounting system 
F ∈ (0, 1) is fixed. However, accounting standards, their implementation in the firm, 
internal control systems, and corporate governance can affect the accuracy. The 
next prediction considers the effect of a change in the accuracy F of the accounting 
system.

Corollary 3 The likelihood that conservative accounting is optimal increases in the 
accuracy F, except if c̄ = c̄N.

The value of the accounting system increases in F, regardless of which monitor‑
ing strategy is implemented. The corollary states that, generally, greater accuracy 
implies more conservatism. The one exception arises from the behavior of c̄N . As a 
determinant of the upper bound for c in Proposition 3, the effect of varying F on c̄N 
depends on several parameters. Intuitively, increasing accuracy renders board moni‑
toring less important because the accounting system provides better information 
already. Moreover, for higher F the difference between conservative and aggressive 
accounting diminishes as both fL and fH approach one.

Our final prediction states the association of the firm’s potential profit and the 
likelihood of conservative accounting.

Corollary 4 The likelihood that conservative accounting is optimal increases in the 
productive outcome x.

This corollary directly follows from the conditions in Propositions 2 and 3. Intui‑
tively, a higher productive outcome x increases the additional expected outcome of 
a type A manager, which is G = px, but leaves the replacement cost k and the moni‑
toring cost c unaffected, so that the conditions for conservative accounting are more 
likely satisfied. The result suggests that firms with more profit potential and growth 
opportunities are more likely to report conservatively.

5  Conclusions

This paper establishes a positive relation between the monitoring efficiency of 
boards and conservative accounting in a model that focuses on one of the most 
important decisions of boards, which is to retain or replace an incumbent manager. 
The accounting system provides information that is both directly useful for this pur‑
pose and indirectly useful by directing the board’s monitoring decision to seek addi‑
tional information. Conservative accounting is desirable if the optimal monitoring 
strategy consists of monitoring only after an unfavorable accounting signal and the 
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board is efficient in monitoring. While conservative accounting increases the prob‑
ability of an unfavorable signal and tends to trigger replacement too often, the addi‑
tional monitoring is effective in making the replacement decision more precise.

This result complements prior explanations for a positive relation between con‑
servatism and corporate governance strength and helps empirical research to bet‑
ter identify the reasons for findings consistent with this relationship. In our model, 
causality goes from board efficiency to the desirability of conservative accounting: 
that is, more efficient boards demand more conservatism. It is possible to consider 
a reverse chain of causality, in which the degree of conservatism is given and share‑
holders decide about the board composition, including its monitoring efficiency. 
That would require explicit costs and benefits of different board compositions, as 
otherwise it is obvious that without costs maximum efficiency would be most desir‑
able. Further research might consider the effects of board composition, for example, 
the proportion of board members that are good monitors and those that are good 
advisors to management. Increasing monitoring efficiency in this way is then likely 
to reduce advising capacity.

There are several possible extensions to our model. An extension is the explicit 
consideration of conflicts of interest between the manager and the board or the 
shareholders. Board governance is an instrument to mitigate moral hazard of manag‑
ers. In this case, the accounting system can have an additional purpose besides those 
we consider.14 Of course, using the accounting system for additional purposes would 
add new tensions, which can affect the optimal design of the accounting system.

Another extension is to introduce earnings management opportunities by man‑
agement. For example, a more effective board may be better able to detect and dis‑
courage earnings management.15 Prior literature has shown that biased accounting 
can also help to mitigate agency problems. Incorporating an earnings management 
opportunity would add another tradeoff to those present in our setting.

Extending the model to multiple periods can also yield further interesting 
insights. In a multiperiod setting, the unwinding of prior conservative reports 
obfuscates the information content of the newly generated information if it is not 
separately disclosed. A multi‑period setting can allow for learning more about the 
manager’s type over time, suggesting that the optimal monitoring and replacement 
decisions depend on current and past accounting signals. In that case, the optimal 
bias of the accounting report would vary with the manager’s tenure.

Regardless of these possible extensions, the model we present establishes a 
robust association between accounting conservatism and board monitoring. This 
association should persist in settings that introduce other frictions or additional uses 
of accounting information.
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Appendix: Proofs

Proof of Proposition 1 If (q − qL)G ≤ k, then the firm’s expected period 2 profit is 

 which is independent of fL.
If (q − qL)G > k, then

which implies that ΠN strictly decreases in fL. Hence, fL = F is strictly optimal. 
The left‑hand side of the condition q − qL >

k

G
 strictly decreases in fL because 

dqL/dfL > 0. Hence, if the condition holds for some fL > F, then it holds for fL = F. 
Inserting fL = F yields the following condition: 

If this condition holds, setting fL = F results in ΠN > qG for (q − qL)G > k.   ◻

Proof of  Proposition 2 Given yi, the board monitors if 𝜆(1 − qi)(qG − k) > c . Let 
c0
L
≡ �(1 − qL)(qG − k) and c0

H
≡ �(1 − qH)(qG − k) . If c < c0

L
 , monitoring occurs 

at y = yL, and if c < c0
H

 , monitoring occurs at y = yH. Because qH > q > qL (as long as 
F > 0), 𝜆(1 − qL)(qG − k) > 𝜆(1 − qH)(qG − k) , implying c0

L
> c0

H
 . If c < c0

H
 , moni‑

toring occurs regardless of the signal y.
Given these ex post optimal monitoring strategies, the expected period 2 profit 

before the signal y realizes is

Π
N
= qG + Pr(yL)max

{
0;(q − qL)G − k

}
= qG,

ΠN = qG + Pr(yL)max
{
0;(q − qL)G − k

}

= qG + pF(1 − q)qG − (fL − qpF)k

> qG,

pq(1 − q)

1 − pq
>

k

G
.

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
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which depends on c as follows.
For c < c0

H
 (always monitoring),

For c0
H
≤ c < c0

L
 (monitoring only at yL),

For c ≥ c0
L
 (never monitoring), Π0

N
(c) = qG.

Note that only Π0

L
(c) depends on fL and

The sign of this derivative depends on the relative values of c and 
�(1 − q)(qG − k) . Let c0

LH
≡ �(1 − q)(qG − k) . We know that c0

H
< c0

LH
< c0

L
 ; hence, 

𝜕Π0

L
(c)

𝜕fL
> 0 for c < c0

LH
 and fL = 1 is optimal; �Π

0

L
(c)

�fL
= 0 for c = c0

LH
 , and 𝜕Π

0

L
(c)

𝜕fL
< 0 for 

c > c0
LH

 and fL = F is optimal. At fL = 1, the threshold c0
H
≡ �(1 − qH)(qG − k) = 0 

because qH||fL=1 = 1 . Therefore, c0
LH

< c0
L
 , hence, fL = F and, using qL||fL=F =

q−qp

1−qp
 , we 

obtain c0
L
≡ �(1 − qL)(qG − k) =

1−q

1−qp
�(qG − k). If c > c0

L

||
|fL=F

 , then no monitoring 
is optimal.

Finally, to establish the condition qp(1−q)
1−qp

≤
k

G
 in the proposition, note that it is the 

condition that the accounting system is irrelevant to the replacement decision, which 
is qG − k − qLG ≤ 0 evaluated at fL = F because this determines Π0

N
 and the adjacent 

Π0

L
(c) for c > �(1 − q)(qG − k) .   ◻

Proof of  Proposition 3 The proof proceeds in two steps. First, we determine the 
expected profits of all possible monitoring strategies and examine how the profits 
vary with fL. Second, we compare the resulting expected profits of all possible moni‑
toring strategies with their respective optimal fL.

Step 1: The expected profits for each possible monitoring strategy are as fol‑
lows.
No monitoring: 

Π0(c) = qG + Pr(yL)max
{
0,
[
�(1 − qL)(qG − k) − c

]}

+ Pr(yH)max
{
0,
[
�(1 − qH)(qG − k) − c

]}
,

Π0

LH
(c) = qG + Pr(yL)

[
�(1 − qL)(qG − k) − c

]
+ Pr(yH)

[
�(1 − qH)(qG − k) − c

]

= qG + �fL(1 − q)(qG − k) + �(1 − fL)(1 − q)(qG − k) − c

= qG + �(1 − q)(qG − k) − c.

Π0

L
(c) = qG + Pr(yL)

[
�(1 − qL)(qG − k) − c

]

= qG + �fL(1 − q)(qG − k) − (fL − qpF)c.

�Π0

L
(c)

�fL
= �(1 − q)(qG − k) − c.
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 because the accounting system is decision‑relevant. Rearranging leads to 

 which strictly decreases in fL. Therefore, fL = F is optimal.
Always monitoring:

The first‑order derivative is 𝜕Π
R
LH

𝜕fL
= −k + 𝜆k < 0 for λ < 1 and fL = F is optimal.

Monitoring only at yH:

The first‑order derivative is 𝜕Π
R
H

𝜕fL
= −k − 𝜆(1 − q)(qG − k) + c < 0 , which holds 

since c < cR
H
≡ 𝜆(1 − qH)(qG − k) < 𝜆(1 − q)(qG − k) . Thus, fL = F is optimal.

Monitoring only at yL:

The first‑order derivative is �ΠR
L

�fL
= �q[(1 − q)G + k] − k − c. For low c, this 

derivative is positive and fL = 1 is optimal; otherwise, fL = F.
To summarize, fL = F is optimal for all monitoring strategies except for moni‑
toring only at yL and c < ̄cL ≡ 𝜆q[(1 − q)G + k] − k.
The condition in this proposition qp(1−q)

1−qp
>

k

G
 is the same as in Propositions 1 and 2.

Step 2: We compare the expected profits of each monitoring strategy under 
optimal fL. To shorten notation, we index Π by the optimal fL.

 i. ΠR
L
(1) and ΠR

LH
(F) : 

ΠR
N
= qG + Pr(yL)max

{
0;qG − k − qLG

}

= qG + Pr(yL)(qG − k − qLG),

ΠR
N
= qG + (fL − qpF)

(

qG
pF(1 − q)

fL − qpF
− k

)

= qG(1 + pF(1 − q)) − (fL − qpF)k,

ΠR
LH

= qG + Pr(yL)(qG − k − qLG)

+ Pr(yL)�qL
[
G − (qG − k)

]
+ Pr(yH)�(1 − qH)(qG − k) − c

= qG + Pr(yL)(qG − k − qLG) + �(fL − pF)q
[
(1 − q)G + k

]
+ �(1 − fL)(1 − q)(qG − k) − c

= qG + pF(1 − q)qG − (fL − qpF)k + �
[
q(1 − q)G(1 − pF) + k[q − (qpF + 1 − fL)]

]
− c.

ΠR
H
= qG + Pr(yL)(qG − k − qLG) + Pr(yH)

[
�(1 − qH)(qG − k) − c

]

= qG + pF(1 − q)qG − (fL − qpF)k + �(1 − fL)(1 − q)(qG − k) − (qpF + 1 − fL)c.

ΠR
L
= qG + Pr(yL)(qG − k − qLG) + Pr(yL)

[
�qL

[
G − (qG − k)

]
− c

]

= qG + pF(1 − q)qG − (fL − qpF)k + (fL − pF)�q[(1 − q)G + k] − (fL − qpF)c.

ΔR
L,LH

≡ ΠR
L
(1) − ΠR

LH
(F)

= −(1 − F)k + �(1 − pF)qk − (1 − pqF)c − �[q(1 − pF) − (1 − F)]k + c

= −(1 − F)(1 − �)k + qpFc.
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  The sign of ΔR
L,LH

 depends on the parameters. If c → 0, then ΔR
L,LH

< 0 
and ΔR

L,LH
 increases in c. Thus, ΔR

L,LH
= 0 provides the threshold c

−
 with 

  Always monitoring (with fL = F) is preferable for c ∈ (0, c
−
) and monitor‑

ing at yL (with fL = 1) is preferable for c ≥ c
−
 (although other constraints 

apply; see below).
 ii. ΠR

L
(1) and ΠR

L
(F) . The threshold for the indifference is 

  Then, fL = 1 is optimal for c < c̄L and fL = F is optimal for c > c̄L (with 
arbitrary fL for the knife‑edge case c = c̄L ). Therefore, c ∈ (c

−
, c̄L) is a 

necessary condition for fL = 1 to be optimal. This interval exists only if  

   , that is, 

 or 

 iii. ΠR
L
(1)and ΠR

H
(F) : 

ΠR
L
(1) = qG + pF(1 − q)qG − (1 − qpF)k + (1 − pF)�q[(1 − q)G + k] − (1 − qpF)c,

ΠR
H
(F) = qG + pF(1 − q)qG − (F − qpF)k + �(1 − F)(1 − q)(qG − k) − (qpF + 1 − F)c,

ΔR
L,H

≡ ΠR
L
(1) − ΠR

H
(F) = (1 − p)F�q[(1 − q)G + k] − (1 − F)(1 − �)k − (1 − 2qp)Fc.

The term ΔR
L,H

 is linear in c and increases if 1 − 2qp < 0 and decreases 
otherwise. The threshold c for which ΔR

L,H
= 0 is 

  The optimality of fL = 1 requires that c satisfy both conditions c ∈ [c
−
, c̄L) 

and c < ̄cH . Both the terms T and (1 − 2qp) can be positive or negative. 
Thus, fL = 1 cannot be optimal if one term is positive and the other is 
negative, because then c̄H < 0 and monitoring at yH with fL = F dominates 
monitoring at yL with fL = 1. A sufficient condition for c̄H > 0 is if (i) 
qp < 0.5 and (ii) G is sufficiently large or F is close to 1. These conditions 
are consistent with the assumption that the accounting system is relevant 
to the replacement decision.

c
−
≡

(1 − F)(1 − �)k

qpF
.

c̄L ≡ 𝜆q[(1 − q)G + k] − k.

c
−
< c̄L

(1 − F)(1 − 𝜆)k

qpF
< 𝜆q[(1 − q)G + k] − k

𝜆(1 − q)
qG

k
> (1 − 𝜆q) +

(1 − F)(1 − 𝜆)

qpF
.

c̄H ≡
(1 − p)F𝜆q[(1 − q)G + k] − (1 − F)(1 − 𝜆)k

(1 − 2qp)F

=
1

1 − 2qp

[
(1 − p)𝜆q[(1 − q)G + k] −

1 − F

F
(1 − 𝜆)k

]

�������������������������������������������������������������������
≡T

.
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 iv. ΠR
L
(1) and ΠR

N
(F) : 

  The term ΔR
L,N

 is linearly decreasing in c. The threshold c for which 
ΔR

L,N
= 0 is 

  This condition c < c̄N is satisfied for large G relative to k, for large F, or 
for high λ.

  Collecting the results provides a lower bound on c, c
−
> 0 , and three 

upper bounds, c̄L, c̄H , c̄N , that must all be satisfied for conservative 
accounting to be optimal.   ◻

Proof of Corollary 1 To prove the existence of a non‑empty set (c, λ) for which con‑
servative accounting is optimal, consider the relevant thresholds for λ = 1:

 i. c
−
= 0.

 ii. c̄L = q[(1 − q)G + k] − k = (1 − q)(qG − k) > 0.
 iii. c̄H : ΔR

LH
||𝜆=1 = (1 − p)qF

[
(1 − q)G + k

]

���������������������������������
>0

−(1 − 2pq)Fc > 0 must be satisfied. 

There exist sufficiently low c > 0, for which this inequality holds.
 iv. c̄N : ΔR

L,N
|
|𝜆=1 = −(1 − F)k + (1 − pF)q[(1 − q)G + k] − (1 − qpF)c > 0 must be satisfied. This 

expression becomes (1 − pF)(1 − q)[qG − k] + (1 − p)Fk
�������������������������������������������������������

>0

−(1 − qpF)c and is 

greater than zero for sufficiently low c > 0.

Define c̄ = min{c̄L, c̄H , c̄N} . Because c̄ > 0 for λ = 1, the set c ∈ [c
−
, c̄) is non‑empty.

To prove the result for k = 0, we have:

 i. c
−
= 0.

 ii. c̄L = 𝜆q(1 − q)G > 0.

 iii. c̄H =
(1−p)𝜆q(1−q)G

1−2qp
> 0.

 iv. c̄N =
(1−pF)𝜆q(1−q)G

1−qpF
> 0.

ΠR
N
(F) = qG + Pr(yL)(qG − k − qLG) = qG + pF(1 − q)qG − (1 − qp)Fk,

ΠR
L
(1) = qG + pF(1 − q)qG − (1 − qpF)k + (1 − pF)�q[(1 − q)G + k] − (1 − qpF)c

ΔR

L,N
≡ ΠR

L
(1) − ΠR

N
(F)

= −(1 − qpF)k + (1 − pF)�q[(1 − q)G + k] − (1 − qpF)c + (1 − qp)Fk

= −(1 − F)k + (1 − pF)�q[(1 − q)G + k] − (1 − qpF)c.

c̄N ≡
1

1 − qpF

[
(1 − pF)𝜆q[(1 − q)G + k] − (1 − F)k

]
.
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Clearly, c̄H < c̄L and c̄N < c̄L . Therefore, c̄ = min{c̄L, c̄H , c̄N} > 0 and the set 
c ∈ [c

−
, c̄) is non‑empty. Due to continuity, this holds also for λ close to 1.   ◻

Proof of  Corollary 2 Note that c0
LH

≡ �(1 − q)(qG − k) is not affected by F if the 
accounting report is irrelevant to the replacement decision (Proposition 2). Other‑
wise, the bounds in Proposition 3 are affected by F as follows: c

−
≡

(1−F)(1−�)k

qpF
 

decreases in F, which increases the set of c that can yield conservative accounting. 
The bound c̄L ≡ 𝜆q[(1 − q)G + k] − k does not depend on F and

increases in F, which increases the set of c that can yield conservative accounting. 
Finally,

depends on F in a more complex fashion. The sign of the first derivative of c̄N with 
respect to F is equal to the sign of (1 − qp)k − p(1 − q)�q[(1 − q)G + k].

Since c̄L > 0 implies 𝜆q[(1 − q)G + k] > k , the first derivative is positive if p is 
sufficiently small.   ◻
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