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1. Introduction
Disclosure based on accounting rules has been argued to
play an important role in alleviating agency problems
(Jensen and Meckling 1976, Watts and Zimmerman
1986). Properties of accounting rules, such as informa-
tiveness, timeliness, and conservative bias, have been
extensively studied. Prior literature has examined set-
tings where a financially constrained entrepreneur raises
debt from outside investors to finance new projects (Gig-
ler et al. 2009, Goex and Wagenhofer 2009, Bertomeu
and Cheynel 2015, Caskey and Laux 2017). This paper
studies the optimal accounting rule design in the pres-
ence of private benefits of control without restriction to
specific classes of accounting signals. This flexibility
allows us to elicit the qualitative features of accounting
rules that are inherent to the agency problem. We find
that higher agency conlflicts call for less conservative
accounting rules. This contrasts with what is suggested
by earlier literature (Goex and Wagenhofer 2009, Gao
2013a). In addition, more conservative accounting rules
are associated with but not the cause of more efficient
investment decisions, as they are both endogenously
caused by lower managerial private benefits.
Specifically, a financially constrained entrepreneur
has exclusive access to a project and seeks financing
from an outside investor. The project can be terminated
at an interim stage and generates a fixed termination
value. Otherwise, it continues and generates a random
final cash flow. Besides the potential cash flow benefit,

the entrepreneur also enjoys private benefits from con-
tinuation (Baldenius 2003, Caskey and Laux 2017).
To finance the project, the entrepreneur issues debt to
an outside investor. The debt security is characterized
by its face value, a covenant that specifies the control
right of the project regarding the continuation decision
and the way to split the termination value. In the
interim period, a public accounting signal of the final
cash flow is generated according to a rule and can be
used to design the covenant. As a result, the control
right can be allocated contingent on the realization of
the accounting signal. For a given accounting rule, the
entrepreneur chooses the face value, the termination
payment to the outside investor, and the covenant to
maximize the expected payoff, which consists of both
the cash flow and the private benefit. The private bene-
fit gives the entrepreneur an excessive incentive to con-
tinue the project, even if the accounting signal suggests
a pessimistic prospect and thus could harm investment
efficiency. Anticipating the potential distortion, a regu-
lator designs the accounting rule to maximize invest-
ment efficiency. The objective is consistent with that of
standard setters such as the Financial Accounting Stan-
dard Board.

Our main results are as follows. First, it is optimal to
choose a binary accounting rule. This result is not obvi-
ous because the overall decision involves both the deci-
sion of whether to continue and which party receives
the right to make such decision and so is not binary.
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We establish in Proposition 1 that it is optimal to focus
on the total surplus, which is determined by the ulti-
mate binary decision of whether to continue the project.
A binary accounting rule then follows.

Second, the optimal threshold depends on the mag-
nitude of the entrepreneur’s private benefit. As a
benchmark, the regulator’s first-best decision rule is to
terminate the project if and only if the final cash flow is
below the termination value, which is equivalent to
setting a threshold equal to the project’s termination
value. We refer to this threshold as the first-best
threshold. Under low agency frictions, the first-best
threshold remains optimal, despite the presence of the
private benefit. The entrepreneur’s private benefit,
when not too large, is dominated by the potential
investment efficiency loss from continuing a project
that should have been terminated. As a result, the effi-
cient investment decision rule can be implemented by
compensating the entrepreneur for the lost private
benefit. In contrast, when the agency problem is
severe, in the sense that the private benefit exceeds the
potential loss from pursuing a bad project, implement-
ing the decision rule characterized by the first-best
threshold is suboptimal, and the optimal threshold
falls below the first-best threshold. Therefore, agency
problem results in excessive continuation.

Third, the optimal threshold falls as the agency prob-
lem becomes more severe. The reason is that the larger
the private benefit, the more eager the entrepreneur is to
continue. This calls for a more informative bad news sig-
nal to induce termination and thus a lower threshold.

Our paper makes several contributions to the ac-
counting literature. First, we study the effect of man-
datory disclosure on agency problems. Goex and
Wagenhofer (2009) also study this question by impos-
ing the assumption that the signals generated are either
perfect or complete noise. We study this issue without
imposing parametric structures on feasible securities,
covenants, or accounting signals, so that the binary
information structure is not a straightforward result.
We show that, when the decision is binary, the optimal
accounting rule can be characterized by a threshold,
with a higher threshold suggesting more conservative
accounting in the spirit of Gigler et al. (2009), as the
higher threshold implies more informative good news
but less informative bad news. Second, our paper also
relates to the literature on persuasion (or more broadly,
information design) prior to contracting in the presence
of agency conflicts between the entrepreneur and the
regulator. When the agency problem is more severe,
the less conservative the optimal accounting rule
should be. Our findings thus cast doubt on the conven-
tional wisdom that more severe agency problems call
for more conservative accounting. Third, our model
provides a formal theory to justify the positive associa-
tion between accounting conservatism and investment

efficiency, a result documented empirically (Garcia
Lara et al. 2016). The positive association does not nec-
essarily imply a causal effect of accounting conserva-
tism on investment efficiency, as both are endogenous
responses to the underlying agency problem.

The paper is organized as follows. The next section
discusses related literature. Section 2 sets up the main
model. Section 3 derives our main results and links the
results to accounting properties such as conservatism,
and Section 4 provides two extensions of the main
model. Section 5 discusses implications of our results,
and Section 6 concludes. The appendix contains all the
proofs, and the online appendix contains some general-
izations of the setting discussed in the main text.

1.1. Related Literature
Our paper relates to two streams of literature.

First, our paper relates to the analytical literature on
accounting conservatism when the informativeness of
accounting information is held constant and the focus is
on the optimal degree of asymmetry. The literature has
shown that the desirability of conservatism depends on
the characteristics of the information environment and
the specific setting (Guay and Verrecchia 2006, Gigler
et al. 2009, Goex and Wagenhofer 2009, Caskey and
Hughes 2012, Gao 2013a, Li 2013, Armstrong et al. 2016,
Friedman et al. 2016, Jiang 2016, Bertomeu et al. 2017,
Caskey and Laux 2017, Glover and Lin 2018).” We study
the optimal accounting rule that includes covenant
design in the presence of the agency friction that private
benefits bias in favor of project continuation decisions.
Gigler et al. (2009) and Guttman and Marinovic (2018)
also study covenant design in different settings. They
exogenously assume debt securities, whereas we allow
arbitrary types of securities issued by the entrepreneur.

In this stream of literature, our paper most closely
relates to Bertomeu et al. (2017) and Caskey and Laux
(2017), in that these studies show a negative relation
between agency frictions and accounting conservatism
in the presence of ex ante earnings manipulation. These
papers use classes of accounting signals in which the
informativeness of the signal is fixed (Gigler et al. 2009,
Li 2013). In these models, a more informative signal
would always be desirable. In contrast, we investigate
a setup where there are tradeoffs to having more infor-
mation. Hence, we develop a complete analysis on the
optimal accounting rules without restricting the infor-
mativeness of the signal. This approach allows us to
study the properties of accounting rules while retaining
the flexibility and generality of such rules. In this sense,
our approach is similar in spirit to Bertomeu et al.
(2023) but addresses a different question in a different
context.

Second, our paper is related to the finance and econom-
ics literature on persuasion. Goldstein and Leitner (2018)
study the optimal stress test rule in a Bayesian persuasion
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setting and document that the rule is characterized by a
threshold. Huang (2016) studies optimal accounting rules
in a similar entrepreneur-seeking-financing setting, in
which the investor can choose whether to acquire private
information after the accounting disclosure. These papers
do not study agency problems and optimal contracts/
security design simultaneously.

2. Model

We consider a three-date model with three risk-
neutral players: a regulator, an entrepreneur, and an
investor. We assume that all players’ discount factors
equal one as assuming otherwise will not affect our
results qualitatively.

2.1. Project

The entrepreneur has exclusive access to a project that
requires initial investment k > 0 to start at date 0. At date
1, the project can either be terminated to generate a ter-
mination value M >0 or continue to date 2 and generate
a random final cash flow 6 > 0. In the main model, we
assume that the three players share a common prior, P,
about 0. We also assume that the probability density
exists, denoted by p, with supp(p) =[0,0], 8 >0 and
6> M.

2.2. Accounting Rule

Before date 0, the regulator designs an accounting rule /
that generates a signal x € X at date 1, where X C R is the
set of signal realizations. In particular, the accounting
rule is modeled as an information structure / : [6,0] —
A(X), with h(-]6) denoting the probability measure over
signal realizations, conditional on the true state being 0.
We do not impose any restriction on the regulator’s
choice of h.

2.3. Timeline

At date 0, the entrepreneur is financially constrained.
To finance the project, the entrepreneur needs to raise k
from the investor by issuing a debt security (c, D, M),
where D is the face value of the debt security, c is the
covenant, and M; € [0,M] is the payment to the inves-
tor in case of termination.® In particular, ¢: X — {E, I}
allocates the control right of the project at date 1 accord-
ing to the signal realization x. The entrepreneur obtains
the control right to decide whether to continue or termi-
nate the project if c(x) = E, and the investor has the con-
trol right if c(x) = I. If the project continues to date 2, it
generates a cash flow 6, in which min(6, D) goes to the
investor and max(6 — D,0) remains with the entrepre-
neur. If the project is terminated at date 1, the investor
receives My, and the entrepreneur receives M — M;.

2.4. Preferences

The regulator’s objective is to maximize investment
efficiency, measured by the expected total cash flow
from this project. That is, the regulator would prefer
to continue the project at date 1 if and only if the
expected value of the final cash flow 0 exceeds the ter-
mination value M. The entrepreneur, however, enjoys
a private benefit B € [0, M], in addition to the cash flow
max(0 — D, 0), from continuing the project. The inves-
tor offers k to finance the project, provided that their
expected payoff at date 0 exceeds the reservation
value v; > 0.

2.5. Incentives

For a given accounting rule, subject to the investor’s par-
ticipation constraint, the entrepreneur chooses (¢, D, M)
to maximize the investor’s expected payoff, which con-
sists of both the cash flow benefit max(6 — D,0) and
M — M;, as well as the private benefit B. Depending on
(c,D,Mj), potential conflicts of interest between the
investor and the entrepreneur may arise regarding
whether to continue the project at date 1. There are situa-
tions when the entrepreneur would prefer to continue
due to limited liability, but the investor would prefer to
terminate.* In addition, the private benefit gives the
entrepreneur an extra incentive to continue, even if the
signal suggests a pessimistic prospect. This situation
generates a conflict of interest between the entrepreneur
and the regulator. Anticipating the potential distortion,
the regulator designs the accounting rule  to maximize
investment efficiency.”

Intuitively, the investor’s reservation value v; cap-
tures the investor’s bargaining power relative to the
entrepreneur. If v; is too large, the investor’s bargaining
power is so strong that the investor would ask too
much from the entrepreneur, rendering it impossible to
finance the project. To preclude this uninteresting case,
we assume that

E[0] > max(vr, M — B). (1)

This assumption ensures that (1) the ex ante total pro-
ceeds from the project are large enough to cover the
investor’s reservation value, and (2) the ex ante total
proceeds are large enough to preclude the uninterest-
ing case that the entrepreneur never wants to continue
atdate 1.

We next define the equilibrium of this game. Let a:
X —{0,1} denote a decision rule in date 1, where
a(x) = 1 means that the project continues to date 2 upon
signal realization x and a(x) = 0 means termination.

2.6. Equilibrium Definition
An equilibrium is a set of rules {(c*, D", M), h*,a"} such
that®
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(i) Forany x € X,
a’(x) € arg n{10a>1<} a- (E"min(D, 0)|x] — My)if c(x) =1,
ae

and
a'(x) € arg max a-[E"[max(6 — D,0)|x]
ae{0,1}
+B— (M —Mjp)]if c(x) = E,

where E'[-] denotes the expectation operator under
accounting rule /.

(i) Given the accounting rule I, {(¢c, D*, M;),a*} max-
imizes

Ela(x) - (E"[max(6 — D,0)|x] + B)
+(1—a(x)) - (M —M))] 2)
subject to M; € [0, M], Condition (i), and

o!(D, My, a) = E[a(x) - E"[min(6, D) | x]
+(1—a(x)-M] 2o,

where v’](D, M;j,a) is the investor’s expected payoff,
given D, M; and the decision rule a.
(iii) The accounting rule #* maximizes

E[a(x) - E'(6]x) + (1 —a(x)) - M] ®)

subject to Conditions (i) and (ii).

In this definition, Condition (i) is an incentive com-
patibility (IC) constraint. It requires that the project
continues/terminates at date 1 if it is optimal for the
party with the control right to do so. Condition (ii)
states that the entrepreneur chooses (c, D, M) to maxi-
mize the expected payoff given by (2), subject to the IC
constraint and the investor’s participation constraint.
Condition (iii) states that, anticipating the entrepre-
neur’s choice of (c,D,Mj), the regulator proposes an
accounting rule to maximize the investment efficiency
as given by (3).

3. Analysis and Results
The equilibrium is solved through backward induction.
We first solve for the entrepreneur’s optimal response to
any given accounting rule chosen by the regulator, fol-
lowed by solving for the regulator’s optimal accounting
rule given the entrepreneur’s best response.

For any accounting rule , let aj, : X — {0,1} be defined
by

- Eh
uh(x):{lle(Q!x)+B>M @
0 otherwise.

Then g, is the decision rule that maximizes the total sur-
plus from the entrepreneur’s perspective (i.e., including
the private benefit B) under the accounting rule h. Let

DM" denote the set of all pairs of (D, M) that make the
investor just break even when aj, is implemented. That
is,

DM" = {(D,M;) € R, x [0,M] : v/(D, My, a) = v }.

We show in the appendix that DM" is not empty. Intui-
tively, because the expected payoff from the project
when g, is implemented is higher than the entrepre-
neur’s reservation payoff, there will be some security
that makes the investor at least break even.

The following proposition shows that, for any given
accounting rule, it is always optimal for the entrepre-
neur to implement a;, with some element of DM" by a
proper design of the covenant.

Proposition 1. For any given accounting rule h, (i) for any
pair (D,M;) € DM", there exists a covenant ¢ such that
(D, Mj,c) implements ay; (ii) any (D, M;) € DM" together
with its covenant in (i) is optimal for the entrepreneur.”

In principle, the accounting rule design involves a
binary allocation of control rights and a binary decision
(i.e., continue or terminate) associated with each such
allocation, so that the design of the accounting rule
involves four actions. Proposition 1 shows that it is suf-
ficient to consider a binary action problem in designing
the accounting rule. That is, for any accounting rule h,
the entrepreneur is always able and willing to imple-
ment the (binary) decision rule a,. This result stems
from the public nature of the signal. Because public sig-
nals do not cause information asymmetry between the
entrepreneur and the investor, there always exists a
way to allocate the total surplus without sacrificing the
efficiency of the decision. As a result, the regulator’s
problem becomes

max E[a,(x) - E'(012) + (1 —a(x) - M. (5)

Because the decision is binary, it is sufficient to consider
binary (action-based) signal realizations, with one in-
ducing termination and the other inducing continua-
tion. Without loss of generality, let X = {0,1}, with x=0
(1) referring to termination (continuation). Then the
accounting rule is characterized by a function h*(0) =
Pr(x = 1|6). The regulator then chooses h*(6) to maxi-
mize investment efficiency (5), taking into account the
entrepreneur’s response characterized in Proposition 1.
The results are summarized in Proposition 2.

Proposition 2. Suppose 0 < M — B. The optimal account-
ing rule h* is characterized by a threshold 6 € (M — B, M],

such that
1f0>0
0if 6<06.

In particular, if B < E(M — 0|6 < M), then 0=M. If B>
EM— 0|0 <M), then 6 € (M —B,M) and is uniquely
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determined by Figure 1. (Color online) Our Conservatism Definition
E[0]0 <0]=M - B. (6) | | | 5>
Moreover, the optimal decision rule is a*(x) = x. o 01 6
This proposition has an immediate corollary show-
ing that full disclosure is not optimal, which we for-
mally state here.
Corollary 1. Full disclosure is suboptimal for the requlator. | | | >
0 0. 0

It is straightforward to see that the first best thresh-
old is reached when 0 > M — B. When the prior is suffi-
ciently good, the optimal accounting rule features no
information disclosure and the project is always contin-
ued. This is why Proposition 2 focuses on the less
extreme case of @ <M — B.

In Proposition 2, the regulator’s efficient outcome is
to continue if and only if 6 > M. If B is sufficiently
small, setting 0 = M induces the first-best outcome, as
the entrepreneur can be compensated for the forgone
private benefit. If B is sufficiently large, it is too costly
to compensate for the forgone private benefit. As a
compromise, the regulator has to reduce 0 until

E[6]|6 <0]=M—B,

when the inefficiency from continuation is sufficiently
large to overcome the forgone private benefit. This
makes the low signal (i.e., x =0) just pessimistic enough
so the entrepreneur terminates the project. As a result,
the regulator reduces O to make the low signal just
informative enough to convince the entrepreneur to
terminate.

We now explain the intuition of the corollary. Intui-
tively, when B is sufficiently large, the distortion
induced by the entrepreneur’s excessive willingness
to continue is so severe that the regulator’s efficient
outcome is not achievable, and the threshold has to be
set at some 0 € (M — B, M), resulting in full disclosure
being suboptimal for the regulator. Full disclosure
induces a continuation/termination tAhreshold M-—B,
which is below the optimal threshold 6 given by Prop-
osition 2, leading to inefficient continuation for 6 € (M
—B,0]. This corollary also differentiates our paper
from many previous papers on the optimal degree of
conservatism (Gigler et al. 2009, Bertomeu et al. 2017,
Caskey and Laux 2017) when a parametric functional
form is imposed on the accounting signals, as other-
wise full disclosure is optimal.

According to Gigler et al. (2009), accounting conserva-
tism affects not only the incidence of good news and bad
news but also their information content. In particular,
more conservative accounting makes good news less
likely to arrive but more informative once it arrives. In
our setting, higher threshold of 0 implies exactly more
informative good news and less informative bad news.
Therefore, higher 0 corresponds to more conservative

accounting, as formalized by the following definition.
We provide a graphical illustration in Figure 1 with
two thresholds 6; and 92 such that 61 < 0,. Upon
observing x =1, the investor is more confident that 0 is
high when the threshold is 62, as the interval (62, 0] is
smaller than (61,6] Meanwhile, the informativeness
of x=0 decreases because, upon observing x=0, the
investor is less confident that 0 is low when the thresh-
old is 0, as the interval [6, 62] is larger than [0, 91]
Thus, accounting is more conservative when 0= 0,.
This leads us to introduce the following definition of the
accounting rule in our setting being relatively more or
less conservative.

Definition 1. The accounting rule is more conservative
or less liberal for higher 0.

__ We now explore the comparative statics with respect to
0, which characterizes the optimal accounting rule and
allows us to connect the results on the optimal accounting
rule with accounting conservatism. Because most of the
results in this section, except Proposition 7, are immediate
corollaries of Proposition 2, the proofs are omitted. From
Proposition 2, the threshold 6 depends on the magnitude
of B. We therefore state the following conditions regard-
ing B subsequently used in our comparative statics.

Corollary 2. When B <E(M — 0|0 <M) is satisfied, the
threshold O increases in the liquidation value M. When
B>E(M — 0|0 < M), the threshold O decreases in private
benefit B and increases in the liquidation value M.

This result is immediate from Proposition 2. When the
private benefit is small, 6 =M and the regulator’s effi-
cient outcome is achieved. When B is large, the regulator
has to reduce 6 so that the bad news is just informative
enough to justify termination. The larger B is, the higher
private benefit the entrepreneur enjoys from continua-
tion, calling for a more pessimistic bad news to convince
the entrepreneur to terminate, resulting in a lower 6.
Similarly, higher M makes termination more attractive,
so a less pessimistic bad news is sufficient to convince
the entrepreneur to terminate, that is, a higher 6.

Corollary 2 implies that accounting is more conserva-
tive (or less liberal) if M is larger. It also implies that
accounting is more liberal (or less conservative) when
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M is smaller or B is larger. If we interpret larger B as
higher agency cost, this result contrasts with the view
that higher agency cost demands accounting to be
more conservative (Watts 2003a). Higher agency cost
still results in lower investment efficiency; as in our
case, larger B results in lower 0, generating more over-
investment. However, higher agency cost is associated
with less, not more, conservative accounting. In other
words, if the regulator chooses more conservative
accounting when the private benefit becomes larger,
the investment efficiency will be even lower, making
this choice suboptimal.

In addition, when B is sufficiently large, 6 < M implies
overinvestment because projects with 0 € (6,M) should
be terminated but are continued. Higher B results in
lower 6, implying more overinvestment and thus lower
investment efficiency. Meanwhile, lower 0 implies more
liberal accounting. We thus document a positive associa-
tion between lower investment efficiency and more
liberal accounting, or, equivalently, higher investment
efficiency and more conservative accounting, summa-
rized in the following corollary. The proof is again omit-
ted, as it directly follows Proposition 238

Corollary 3. When B > E(M — 60|60 < M), more conserva-
tive accounting is associated with less overinvestment thus
higher investment efficiency.

4. Extensions

4.1. Moral Hazard at the Security Issuance Stage
This section introduces moral hazard into the main
model and allows the entrepreneur to propose any secu-
rity from

S={s:[0,0] —

As in the security design literature, we impose the dual
monotonicity constraint on the entrepreneur’s choice of
securities. That is, both the payment to the investor,
s(0), and the residual cash flow to the entrepreneur,
6 — s(0), are nondecreasing in 6. We show that the opti-
mal security is debt, thus providing a microfoundation
of the debt financing used by our main model.

In particular, after designing the contract but before
the disclosure of the accounting signal, the entrepreneur
can make an effort choice [ € {0,1}, where /=1 means
exerting effort and /=0 means no effort. The effort is
unobservable to the investor and the regulator. Exerting
effort improves the distribution of the cash flow 0. How-
ever, the entrepreneur incurs disutility z from exerting
effort. In addition, we assume that the entrepreneur has
a more optimistic belief about the distribution of 6 condi-
tional on exerting effort, relative to the investors and the
regulator. The accounting literature has used the over-
optimistic assumption, for example, Laux and Stocken
(2012) and Infuehr and Laux (2022), whereas Gervais
(2010) provides a review of the analytical literature of

[0,6]]s(0) € [0, 0] for all 6}.

managerial overoptimism in finance. This assumption is
introduced for a technical reason: Our main results still
hold without this assumption (i.e., let Py =Py), except
possibly for a knife-edge case of the parameter values.
To formalize this extension, we introduce the following
notations. If /=1, from the entrepreneur’s perspective,
the cumulative distribution function (CDF) of cash flow
0 is Py; from the investors” and the regulator’s perspec-
tive, the cash flow 6 follows CDF P;. Accordingly, let p;
and p, denote the respective probability density func-
tions (PDFs). If /=0, all the players believe that cash flow
0 follows CDF Py. Let py denote the PDF of P,. We for-
malize the setting by the assumptions as follows.

Assumption 3. The probability density functions po, p,

- 71. pi0)  p4(6) (0)
and p, have full support on [6,0]; Z;(G)’ Z;(Q), and Zl(@)

strictly increase in O, that is, the strict motonelikelihood ratio
property (MLRP) holds.

The full support assumption is a regularity condition
for the sake of simplicity. The MLRP assumptions that
Z;EZ; and %; strictly increase in O imply that P; and P,
first order stochastically dominate (FOSD) Py. That is,
exerting effort improves the cash flow from all }alayers
perspective. The MLRP assumptions that 51( strictly
increases in O implies that P; FOSDs Py, meaning that
the entrepreneur is more optimistic about the improve-
ment, relative to the investors and the regulator.

We make a final assumption so that the agency fric-

tion is nontrivial.

Assumption 4. 0 and M cannot be sufficiently large, i.e.,
[2max(6, M)p(0)d6 < vy.

This assumption ensures that the project can be
financed only if the entrepreneur exerts effort, as the
investor cannot break even absent the entrepreneur’s
effort. This makes the moral hazard problem not trivial.
The next proposition shows that the optimal account-
ing rule is qualitatively the same as that characterized
in the main setting.

Proposition 3. Any optimal security that finances the pro-
ject must be a debt security, and the optimal accounting
rule is still characterized by Proposition 2 with the expecta-
tions taken under distribution P,.

The optimal security is debt because its residual cash
flow gives the entrepreneur the highest incentive to
exert effort. Because the optimal accounting rule in our
main model is derived with debt contracts and the opti-
mal security is debt in this extension, it is straightfor-
ward that the optimal accounting rule characterized by
Proposition 2 remains optimal in this extension. The
only difference is that the expectations are now taken
under distribution P, that is, conditional on the effort
being exerted from the entrepreneur’s perspective.
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4.2. Constraining the Informativeness of
Accounting Signals

In the main setting, we follow Gigler et al. (2009) and
use the relative informativeness of good news versus
bad news to measure conservatism. Their study also
controls for the total amount of information while com-
paring the informativeness of good news and bad
news. To focus our analysis on accounting rule design,
we do not put any constraint on the informativeness of
the accounting signal in the main model. This section
discusses what the results would be when the informa-
tiveness of accounting signals cannot exceed some
upper bound.

The accounting signal is informative in the sense that
it reduces the receivers’ uncertainty about the cash flow
0. As axiomatized in Shannon’s information theory,
uncertainty is measured by entropy, and a signal con-
veys information because the receipt of it reduces the
entropy about the random state. In this extension, we
follow the rational inattention literature (Sims 2003) and
adopt entropy reduction (i.e.,, mutual information) to
measure the informativeness of the accounting signal.”
We impose an upper bound on the entropy reduction of
accounting signals to control for the informativeness. In
particular, given the prior distribution P, the ex ante
entropy of 0 is

0
Hprior = _A P(Q) In P(Q)de

The accounting signal indicates whether 6 is above or
below a threshold 6. Thus, the ex post entropy, that is,
the expected entropy after observing the accounting
signal, following Cover and Thomas (2006), is"’

6 ~ ~
Hpost = —/9 p(0) In p(6)dO + P(0) In P(9)

+[1—P(O)]In[1 — P(0)]. (6)

Therefore, given an upper bound A, the informative-
ness constraint is

I(Q) plzor — Llpost — _P(Q) In P(Q)
—[1 = P(O)]In[1 — P(O)] < A,

where I(0) is the entropy reduction (i.e., mutual infor-
mation) when the threshold is 0. Note that (9) 0 for
0 €{0,0}. This is intuitive because in this case the
accounting signal does not reveal any information
about 6. When 6 increases from 6 to 0,1(0) first
increases and then decreases, achieving its maximum
In 2 when P(Q) =1/2. Hence, in the case of A <In?2,
equation I(0) = A has two solutions, denoted by 0; and
0,. Without loss of generality, let 01 < 0,. Therefore,
only accounting rules with threshold in [0, 61] U [62,0]
are feasible. In this case, a corner solution may be
obtained, as illustrated in the following proposition.

Proposition 4. Let §wnstmmt denote the threshold of the
optimal accounting rule under the informational constraint,
and 0° be determined by E[0|0 < 6" = M — B."" Then,

o~

6constmint

if A>In2, orif A<In2
and min(M, 6%) € [0,0:1] U [0,,0];
if A<In2, M€ (61,0),
0, E(0]0<0,)<M-B
= and E(00, <0< 0,) <M;
if A<In2, M€(61,0,),

min(M, 6)

01 or 6, E(6|60<0,)<M-B
and B(0|61 <0< 0,)=M;
01 otherwise.

@)

Intuitively, when A >1In2, the informativeness con-
straint is slack, and the optimal threshold characterized
by Proposition 2, which is min(M, %), remains optimal.
When A <1In 2, min(M, 0) is still optimal if it belongs
to [0,01] U[0,,0], because the informativeness con-
straint remains slack.

When min(M, 6%) falls in (61, 0,), the informativeness
constraint becomes binding because it is only feasible
to choose a threshold in [0, 6] U [0, 0]. To make sense
of the accounting rule, the threshold should induce lig-
uidation upon the low signal and continuation upon
the high signal. Any threshold in [0, 01 ] serves this pur-
pose because 01 < 0", and so does any threshold in
[6,,67] if 6" > 0, (i.e., E(O]|0 < 6,) <M — B). However,
any threshold 0’ € [0, 61] is dominated by 6;, because
forall 0 € [0, 64], liquidation leads to M while continu-
ation generates 0, which is smaller than M.

Similarly, any threshold 6’ € [0,, 0"] is dominated by
0,. Recall that we are considering the case 0 > 05, so
that min(M, 6%) € (01,0,) implies M € (01, 6,). Hence,
for all 0 €[6,,60'], the outcome from continuation, 6,
exceeds M, the outcome from liquidation. It is thus suf-
ficient for the regulator to focus on two candidate
thresholds, namely, 0; and 0,. To compare 0; and 0,
0, is better only when liquidation is more favorable
than continuation for the event (64, 0,), that is, E(6|6;
<0< 0,) <M. This gives rise to the condition for the
optimality of 6, in Equation (7). Otherwise, it is optimal
to choose 0.

In case of binding informativeness constraint, it is
worth noting that the optimal threshold is purely deter-
mined by the constraint and is independent of B and
thus the underlying agency problem. In practice, firms
encounter diverse information environments depending
on their business characteristics and industry. According
to this extension, we would see that the optimal account-
ing rule for firms operating in stringent information
environments are mainly driven by the informativeness
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constraint rather than agency issues. This offers some
additional implications, which we discuss in Section 5.

5. Implications

Our results provide several empirical implications, some
of which have not been tested and some of which pro-
vides alternative interpretations of some findings of the
empirical literature. Please see Table 1 for a summary.

First, Corollary 2 shows that accounting becomes
more conservative for larger liquidation value (M). To
the extent that M measures the tangibility of firms’
assets, our model predicts that conservatism is posi-
tively associated with the tangibility of firms’ assets
consistent with the empirical literature (Roychowdh-
ury and Watts 2007). Incorporating measurement of
tangible assets is an interesting extension to further
explore this implication.

Second, Corollary 2 also shows that, when the agency
problem is sufficiently severe (i.e., private benefit B is
sufficiently large), higher private benefits result in less
conservative accounting. To the extent that, in reality,
the private benefit is usually so large that first-best is not
achievable, our results throw some caution to the claim
that accounting conservatism alleviates agency pro-
blems. For example, LaFond and Roychowdhury (2008)
document a negative association between accounting
conservatism and agency cost proxied by managerial
ownership. One possible reason for this discrepancy
could be that managerial ownership reflects more than
managerial private benefit.

Third, Corollary 3 shows that more conservative
accounting is associated with higher investment effi-
ciency. Although this implication is consistent with
empirical findings (Ahmed and Duellman 2011, Garcia
Lara et al. 2016), the interpretation is different. For
example, Garcia Lara et al. (2016) find that more conser-
vative accounting, by resolving debt-equity conflicts,
reduces overinvestment and leads to higher investment
efficiency. Our model, however, only predicts an associ-
ation, as both higher investment efficiency and more
conservative accounting are caused by low managerial
private benefits. Specifically, our model implies an opti-
mal level of conservatism adopted by firms and that a
higher level of conservatism reduces investment effi-
ciency. We thus provide an alternative explanation for
the findings in the empirical literature and illustrate the
importance of differentiating between causal relations

Table 1. Stays as Comparative Statics

and associations. In addition, Proposition 4 shows that
such association may be weaker or even nonexistent for
firms when the information generating process is very
costly (e.g., firms with complicated business models
and complicated transactions).

Fourth, we are able to show that accounting should be
more conservative if there is more downside risk. This is
consistent with accounting rules in practice. For exam-
ple, extant accounting rules require that most intangible
investments (e.g., research and development expendi-
tures) be directly subtracted in arriving at earnings,
but tangible investments can be accounted for as assets
and thus not subtracted as expenses. This implies that
accounting earnings are more conservative for intangi-
ble investments than for tangible ones, as low earnings
numbers are less informative for intangible investments.
However, intangible investments typically have higher
downside risk, due to, for example, a higher failure rate
for developing novel products and/or technology. Our
results thus provide a justification for these rules. Explic-
itly modelling the uncertainty of the intangible invest-
ments’ value when selling is an interesting extension to
further explore this implication.

Finally, according to Proposition 4, we know that
the empirical implications discussed above are more
likely to be observed when firms’ earnings quality is
sufficiently high (i.e., A >1In 2). When firms’ earnings
quality is not sufficiently high (i.e., A <In 2), and when
firms’ assets are sufficiently tangible (i.e., when M is
sufficiently large), then firms’ accounting properties
only depend on firms’ earnings quality and becomes
more conservative when earnings quality goes down
(as the optimal threshold is 6, and we can show that 0,
decreases in A). Similarly, when firms’ earnings qual-
ity is not sufficiently high (i.e., A <In 2), and when
firms’ assets are sufficiently intangible (i.e., when M is
sufficiently small), then firms” accounting properties
only depend on firms’ earnings quality and becomes
less conservative when earnings quality goes down (as
the optimal threshold is 6; and we can show that 0,
increases in A).

6. Conclusion

We propose a model where the accounting system pro-
vides a signal to both an entrepreneur and an outside
investor about whether to continue or terminate a pro-
ject. The entrepreneur enjoys a private benefit from

Exogenous variables\ Accounting Investment
endogenous constructs conservatism efficiency
Liquidation value + + When private benfefit is large
Private benefit - — When private benfefit is large
More downside risk + Ambiguous
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continuation, which may distort the investment deci-
sion. We study the properties of optimal accounting
rules that maximize investment efficiency from the regu-
lator’s perspective. The main takeaway is that the higher
the private benefit, the less conservative (or more liberal)
the accounting. We also document a positive association,
instead of a causal relationship, between accounting con-
servatism and investment efficiency. We show that they
are both caused by low managerial private benefit and is
not caused by each other.

Future work can extend our main model in several
directions. First, our main model focuses on managerial
private benefits. However, other informational asymme-
tries may also determine preferences over reporting sys-
tems; for example, managers may be privately informed
about the profitability of their project. Studying the opti-
mal accounting rules with different agency frictions will
help us better understand how accounting rules evolve
to alleviate various agency problems and lead to richer
empirical predictions; for example, how does signaling
private information interact with optimal accounting
rule design to affect the properties of accounting rules
(see Jiang and Yang (2017) for an example)?

Second, we model optimal accounting rules in the
Bayesian persuasion framework, which implies ex ante
commitment and thus no manipulation by the entre-
preneur. In addition, the accounting rule is modelled
in a reduced form. Future research can relax both of
these assumptions and explore whether conservatism
improves economic efficiency, in the presence of en-
trepreneurial manipulation and explicit modelling of
accounting measurements using, for example, a two-
step measurement approach (Gao 2013a, b).
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Appendix

A.1. Proof of Proposition 2

Proof. Let u denote the entrepreneur’s posterior mean of 0.
From Proposition 6, the entrepreneur is indifferent between
termination and continuation when p = M — B. According to
the tie-breaking rule, the entrepreneur chooses termination
when i1 = M — B. Then the regulator’s expected payoff is

if u>M—B
wm={;N“
ifu<M-B.

According to the “posterior approach” of Bayesian persuasion
(Kamenica and Genzkow 2011), because V has only two linear

segments, it is sufficient and optimal to have two posteriors
with each linear segment containing a posterior mean. Be-
cause of the linearity of the expected payoff, we can combine
the two posteriors to form a new posterior and still preserve
the same average posterior mean. Thus, let y; > M —B and
tiy £ M — B. This binary information structure can be repre-
sented by a function m, that is, m(0) = Pr(x = 1|6). Now we
derive the optimal .
The regulator’s problem is'*

Om(O)p(0)d0 + M |1 — | m(O)p(0)d6

Im\ml
[E

s.t.

6[1 — m(6)p(6)d6 < (M —B) [ [1—m(6)]p(e)d6, (A1)

|m\®\
IQ\(I:\

and
0
%wmawzmem/ﬁwmmw, (A2)
0

1o~ I

where Inequalities (A.1) and (A.2) correspond to explicitly writ-
ing out E[6|x=0] <M —B and E[0|x=1]>M — B, respec-
tively. The Lagrangian can be written as

Om(0)p(0)do + M

Im\ml

0
— /m(@)p(@)d@
9

+A1 [ [M =B —0](1 — m(0)p(6)do

1o~

+Az [ [6 — (M — B)|m(0)p(0)do,

1D~ I

where A; and A, are the Lagrangian multipliers of Inequal-
ities (A.1) and (A.2), respectively. We now discuss two cases,
corresponding to when A; = 0 and A, = 0, respectively.

Case 1. Suppose that E[0] < M — B. Because E[0] = Pr(x =1)
E[O|x =1]+Pr(x =0)E[O|x=0], if E[0|lx=1]>M—B, we
must have E[0|x = 0] < M — B. Thus, Inequality (A.2) implies
Inequality (A.1), and we can drop Inequality (A.1) from the
optimization problem, thatis, A; =0, and thus,

_a+Ag/{e M+4——B}MQMQM6+M

+B>0 and
B <0, to maximize L, the

Because L is increasing in m when 60— M+
decreasing in m when 6 — M + 5

1+A
optimal m(6) has to be
1i0>M——"_B=9
m(0) = { 1+A°
0if6<0



Downloaded from informs.org by [144.82.114.231] on 23 February 2024, at 03:30 . For personal use only, all rights reserved.

10

Jiang and Yang: Optimal Accounting Rules and Private Benefit
Management Science, Articles in Advance, pp. 1-13, © 2023 INFORMS

IfA>0,0=M—2B>M-Bas {2; <1. Thus, E[0|x=1] >
E[0|0 > M — B] > M — B. This implies that Inequality (A.2) is
not binding, and thus A =0, which is a contradiction. We

therefore have A =0and 0 = M.

Case 2. Suppose that E[0] > M — B. Again E[0] =Pr(x=1)
E[6]x = 1] + Pr(x = 0)E[0|x = 0]. Thus, if E[0|x=0] <M —B,
we must have E[0|x = 1] > M — B. This implies that Inequal-
ity (A.1) implies Inequality (A.2) and that (A.2) can be
dropped from the optimization problem, that is, A, =0, and
thus,

L=(1+A) {9 ~M+ LB} m(0)p(0)do

1+A

1o~ @l

0
+M+ A/(M —B—0)p(0)do.
0

Both the second and third terms of the Lagrangian do not
depend on m(6). Thus, the optimization of the first term leads
to

. 1
1if M-
m(9)={ if0>0=M 1+A

We now discuss two subcases.

Case 2.1. If E[0|6 <M] <M — B, then, following similar
logic as case 1, we have A =0 and 0 =M.

Case 2.2. If E[0|0 < M] > M — B, then there exists a unique
0 € (M—B,M) such that E[0|0 < 8] =M — B. This implies
that Equation (A.1) binds and A > 0.

Note that E[0] <M — B implies that E[0|0 <M] <M —B.
Thus, we can combine Case 1 and Case 2.1 and state our results
as follows: 6 = M when E[6]|6 < M] <M — B and 6 is defined
by E[0]0 < 0] =M — BwhenE[0|0 <M]>M—B. [

A.2. Proof of Proposition 3
Proof. Note that

0
/ max(6, M)po(6)d0 < v,
0

implies that the investor can break even only if the entrepre-
neur exerts effort. Then the optimal security s(0) that finances
the project solves the following optimization problem:

0 0
max /6 (M=Mpr(0)d0-+ [ 10—5(0)+ Blps(0)40,

subject to

2] 0
/ Mi,(0)d0 + / S(0)p,(0)d6 > v, (IR)
o [¢]

and

6
/9 (M — Mp)[p1(6) — po(6)16

0
+ [ 105 +Bln(©) - po(@M0 >z (1O
6
The optimal security s(6) has to promise the investor at least
the reservation utility (i.e., the individual rationality con-
straint (IR)) and ensure that the entrepreneur exerts high

effort (i.e., the incentive compatibility constraint (IC)).
We rewrite s(0) as

0
s(0) =/ n(0")do" +s(0),
9
where 1(6’) is the slope of s(6). Then the dual-monotonicity
assumption amounts to n(0) € [0,1] for all 0 € [0, 0]. We now

express the objective function and the constraints in #n(6).
Note that

0
| oo
0 0

- /9 {5(9)+ /g n(0 )d@}pl(e)dG
el

=(1=P@s©O)+ [ [ p0)0-n(e)0
N N 0

= [1=Pi@)I(0) + [ 11 Pi(E)n(e")do"

N N 0
= [1- Pi(O)]s(B) + /9 [1- Py(@)]n(6)d6.

Similarly, we obtain

0
/é (6 — 5(6)]p: (6)d6

L o
=[1-P(0)][6 —s(0)] + /@ [1—P1(0)][1 - n(0)]40,

and

)
| 10 s@lpi(©) - mi@rnao

= [Po(0) — P1(O)][0 — s(0)]

0
+ [ 1Pu(©) — Pr(O)I1 — n(6)]do.
Jo
We can rewrite the entrepreneur’s optimization problem as

max (M - M)P1(0) + [1 — P1(9)][B + 6 — 5(8)]
n(-),s(0

0
v [ 1= Py - o),
2]
subject to
~ PN 0 _
MiP1(©)+ (1= Pi@)1s@)+ [ 11~ Pr(0))n(0)d0 > v

(IR")
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and
[Po(0) — P1(0)][B — (M — M) + 0 —5()]
0
+/é [Po(B) — P1(0)][1 — n(6)]dO > z. (IC)

Denote the Lagrangian multipliers for (IR”) and (IC") as A and
u, respectively. Then the Lagrangian is

L=(M—M)Py(0)+[1—P:(0)][B+0 —s(6)]
0
+ [ 1-ponn-ne)o
0

+A[MP1(8) +[1 - P1(0)]s(6)

0
. /9 [1—f31<e)]n<e>d6—w}

rp ([Po@) —Pi@)][B— (M~ M) +8 —s0)]

0
+ /6 [Po(0) — P1(6)][1 — n(6)]d6 — z) .

The derivatives of L with respect to n(6) and 5(5) are

JdL

50y = ML= Pr(O] = [1=Py(O)] - u(Po(0) ~ Pr(0)],

and

JdL PN ~ . ~
———=A[1-P1(0)] = [1 = P1(6)] — u[Po(6) — P1(6)].
ds(0)

Strict MLRP conditions imply that P1(6) —P;(6) >0 and
Py(6) — P1(0) > 0 for all 0 € (0,0). As the Lagrangian multi-

plier for (IC"), u>0. Then, if A <1, we have $<O and

% <0 for all 0€(0,0) and thus s(0) =0 for all O €[0,0],

violating the (IR) constraint. Hence, it must be the case that
A > 1. Define

£(6) = A[1 = P1(0)] — [1 — P1(6)] — u[Po(6) — P1(0)],

50 5ot = f(6) and 3(9 =f(0). Note that

2s(0) —
f@)=A-1>0,

and

@ =o.

In addition, MLRP implies monotone hazard rate, that is, for
alle € [0,0],

po(0) . p1(0)
1—-Po(0)  1-P1(0)’

or, equivalently,
d 1—Py(6)
—In({—+—= 0.
46 “(1 —p0)) =
Hence, %:g:’gg; strictly decreases in 6. For the same argument,

]1:;1‘ Eg; also strictly decreases in 0. Because f(6) can be rewritten

as

f(0)=(A=1)—[1-P1(0)]
1-Py(6) 1-Po(0)
(- r=rm) (e
it is also strictly decreasing in 6. Hence, f(0) is either strictly
positive on [0, 0), or cross zero from above at a unique point
0o € (8,0). In the former case, s(0) = 6 and n(6) =1 for 6 > 0,
resulting in s(0) = 0 for all 6 € [0, 0], which is a debt security

with face value equal to 0. Now we consider the latter case as
follows.

If ) < 0, then f(6) <0 on [@,5], implying that s(0) = 0 for
all 6 € [0, 0], a violation of the IR constraint.

If 6= 0, thenf(@) =0and f(0) <0 on (0,0). In this case,
n(6) =0 for 6 > 0, resulting in s(6) = s(é) € (0,@] forall > 0.
(Note that s(a) has to be positive as otherwise s(6) = 0 for all
0€[0,0], which again violates the IR constraint.) This

amounts to issuing S((Te) fraction of a debt security with face

value 0.
If0, >0, thenf(@) >0and s(é) = 0. In addition,
1if 60 <6,
0) =
n(®) {Oif9>60,
that s,

0if 0 <6
s(9>={ Ho=00
901f9>90,

implying that s(6) = min(6, 6), which is a debt security.

Therefore, we have shown that, for any given binary infor-
mation structure characterized by a cutoff 0, the optimal
security that finances the project is always debt. We next
show that, if B < E(M — 0|0 < M), then 6 = M; and if B > E;
(M — 016 < M), then 0 € (M — B, M) and is uniquely charac-
terized by E1[0|0 < 0] = M — B, where E;(-) denotes the ex-
pectation under probability distribution P;. The proof is
similar to that of Proposition 2.

The regulator’s problem is

Om(0)p,(0)d0 + M |1 — [ m(0)p,(6)d6 |,

max
m

1o~~~
1o~~~

s.t.

6
611 — m(6)]p:(0)d0 < (M — B) / [1— m(@)p:(6)d6,
0

oS~

(A3)

and

G 0
/ Om(O)p1(6)d0 = (M — B) / mOp:(0)d6,  (Ad)
0 0

where Inequalities (A.3) and (A.4) correspond to E;[O]x =
0] <M —B and E[0|x=1] >M — B, respectively. We now
discuss two cases.
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Case 1. E{(0) <M — B. In this case, Inequality (A.4) implies
Inequality (A.3), and thus the Lagrangian can be written as

0 0
- / Om(0)p,(6)d6 + M |1 / m(O)p, (6)d6
0 0
0
i / [0 — (M — B)]m(6)p1(6)d6
‘0

3 p1(6)
_ 1|, W AG)
_/{ T p,(0) 0 M+1+A-pl(O)B
0

P1(0)
m(0)p,(0)do + M,
where A is the Lagrangian multiplier. Because L is increasing
P10
in m when 6 — M+ :lpl”(’o,B >0 and decreasing in m when
(©)
PO "
0 —M+-—10-B <0, to maximize L, the optimal m(6) has to
e
be
1
1 ifo-M+—2-B>0
m(0) = .
(0) 1+1- B
0 otherwise.
Because £ lig; is increasing in 0, there is a unique 6 such that
PO
0 M+ A’”lp‘%)B 0. Hence, m(0) =1y, If 1 >0, 0=M-
7100)
A p16) '

\”1 ©_B>M — B. Thus, E1[O|x=1] >E{[0|0 >M—B]>M
! mtm
—B. This implies that Inequality (A.4) is not binding, and
thus A =0, which is a contradiction. We therefore have A =0

and 0 = M.

Case 2. E;(6) > M — B. In this case, Inequality (A.3) implies
Inequality (A.4), and thus the Lagrangian can be written as

0
Om(0)p,(6)d6 + M |1 — / m(O)p, (6)d6

0

ICD\CDI

+A [ [M—=B—06]1—m(6))p(6)de

1D~ I

0 )
AL
:/{1+/\ pl(e)} o-M+— DO p
pl(G) 1+A- £(0)
0 P1(9)

[¢]
m(0)p,(0)dO + M+ A / (M — B — 0)p1(6)d6,

where again A is the Lagrangian multiplier. Neither the sec-
ond nor the third term of the Lagrangian depends on m(0).

Thus, the same argument as in Case 1 leads to m(6) = 1 (050}

Pl(ﬁ)

=0.

where 0 is uniquely pinned down by 0—M+ m(@)
710)

We now discuss two subcases.

Case 2.1. If E;[6]|6 < M] <M — B, then, following the simi-
lar logic in Case 1, we have A =0 and 0 =M.

Case 2.2. If E;[0]60 < M] > M — B, then there exists a unique
0 € (M — B,M) such that E;[0|6 < 8] =M — B. This implies
that Inequality (A.3) bindsand A > 0.

Note that E;[0] < M — B implies that E;[0]0 < M] <M — B.
Thus, we can combine Case 1 and Case 2.1 and state our

results as follows: 6 = M when E;[6]0 <M] <M — B, and 6
is defined by Ei[0]0 <0]=M —B when E{[0]0 <M]>M
— B. This completes the proof. O

A.3. Proof of Proposition 4

Proof. The proof is no more than the discussion right after
the proposition and is thus omitted.

Endnotes

" In the online appendix, we show that our results are robust to a
variety of security designs.

2 For example, Caskey and Hughes (2012) find that, in the presence
of an asset-substitution problem and when debt securities are
issued, the optimal accounting rule should be fair value based, sub-
ject to conservative adjustment; in Goex and Wagenhofer (2009), the
optimal accounting rule is conditionally conservative in the pres-
ence of a moral hazard problem and debt security; in Bertomeu and
Cheynel (2015), it is asymmetric when there are frictions in credit
markets; and in Jiang and Yang (2017), it features a lower bound
and a sufficient statistic in the presence of asymmetric information
and equity security.

8 We restrict our attention to debt financing in the main model to focus
our analysis on accounting rule design. We show in the appendix that
our results are robust to more general security designs, when debt is
not the (uniquely) optimal security. We also microfound debt financ-
ing by introducing informational frictions in Section 4.1.

4 This is different from Goex and Wagenhofer (2009) in the sense
that we assume excessive continuation whereas they assume exces-
sive termination.

5 Here, the regulator’s incentive can also be justified by interpreting
B as some redistributive rent extraction that the entrepreneur takes
(from someone other than the investors; there are certainly other
parties in the firm) but that has no social value in the aggregate.

6 We assume the tie-breaking rule that, whenever a party is indifferent
between continuation and termination, the party chooses termination.

7 We prove a stronger result in the appendix, showing that it is opti-
mal for the entrepreneur to implement the decision rule g, regard-
less of the type of the securities, so long as the security payoff is
increasing with respect to the underlying state. In Section 4.1, how-
ever, we introduce informational frictions to pin down the security
design, showing that the optimal security must be debt, providing a
micro-foundation of the debt financing used in the main model.

8 In the online appendix, we provide a sufficient and necessary condi-
tion to characterize the impact of more general (nonparametric) belief
changes on 0. Specifically, to capture a belief change, we perturb the
density of the prior, p(0), by a - Ap(6), where « is the magnitude of the
perturbation. We are able to show that the marginal effect of how 0
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varies under the perturbed belief p+a-Ap, that is, % . >0 if

da |,

J, S Ap(0)(M — B — 0)d6 > 0. This implies that 0 increases when there

is more downside risk in the prior distribution of 0, that is, when more
density Ap(0) is applied to lower values of 0.

9 Accounting applications include Jiang and Yang (2017) and Lu
(2022).

1% The low (high) accounting signal arrives with probability P(6)

(1—P(0)), and % ( : L E%)) is the posterior density of O conditional

on the arrival of the low (high) signal. Then, the expected entropy
of the posterios is

20
Hpost = —P(0) /9 P(Q)ln%de

p© . r©)
1-PO) 1-P(O)

0
—[1-PO)] /9
=— / ! p(8)In p(8)d6 + P(B)In P(8) + [1 — P(H)]In[1 — P(B)].
/0

" The existence and uniqueness of 0" is guaranteed by our assump-
tions regarding the prior distribution of 6.

"2 This is the same Lagrangian method proposed in Bertomeu and
Cheynel (2015).
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