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Abstract

We examine the impact of biases in managerial judgment and in accounting reports on the
voluntary disclosure of private managerial information. We show that any biased managerial
judgment in interpreting private information that is voluntarily disclosed, and negatively bi-
ased accounting (conservatism), reduce voluntary timely disclosure by firms. Only positively
biased (less conservative) accounting increases voluntary disclosure by firms. Contrary to
conventional wisdom, negative accounting biases, instead of counteracting positive manage-
rial bias, act to further reduce voluntary disclosure, and thus the supply of timely information
to capital markets. Consequently, we find that freedom from bias, both in managerial judgment
and in accounting, is generally desirable in that it makes firms more likely to make timely vol-

untary disclosures.
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I Introduction

Is neutrality a desirable characteristic of accounting information? Regulators, such as the IASB
emphasize neutrality in financial reporting and stewardship in revising the Conceptual Framework
for Financial Reporting (IASB 2015b). The May 2015 Exposure Draft of the Conceptual Frame-
work (IASB 2015a, 2.17) defines neutrality as follows: “A neutral depiction is without bias in the
selection or presentation of financial information. A neutral depiction is not slanted, weighted,
emphasized, de-emphasized or otherwise manipulated to increase the probability that financial in-
formation will be received favourably or unfavourably by users.” Freedom from bias, both negative
and positive, is to be achieved through prudence (IASB 2015b, 2.18): “Prudence is the exercise
of caution when making judgements under conditions of uncertainty. The exercise of prudence
means that assets and income are not overstated and liabilities and expenses are not understated.
Equally, the exercise of prudence does not allow for the understatement of assets and income or
the overstatement of liabilities and expenses [...]”

Accounting researchers, on the other hand mostly support the idea that conservatism is an effi-
cient form of bias and thus desirable, a view summarized by Watts (2003, p. 210): “[...] conser-
vatism has a productive role in financial reports providing information to capital market investors.”!
Penman (2017, p. 2) takes a slightly different approach from Watts (2003), and addresses directly
the emphasis of the IASB Conceptual Framework (2015a, 2.17) on neutrality in accounting, but
equates prudence and conservatism and reaches a similar conclusion: “conservative accounting
indeed implies bias, but (constrained) bias is a desirable feature of accounting information.”

Mostly overlooked in this debate is that bias may reduce the supply of information in capi-

"Watts (2003) has been followed by a significant body of work on the efficiency effects of either accounting con-
servatism or liberalism. Examples are Kirschenheiter and Ramakrishnan (2009), Chen, Mittendorf, and Zhang (2010),
Kwon (2005), Kwon, Newman, and Suh (2001), Gao (2013), Gigler, Kanodia, Sapra, and Venugopalan (2009), and
Glover and Lin (2016). For example, Kwon et al. (2001) and Kwon (2005) show that accounting conservatism is
efficient in an agency model with contracting on accounting-based performance measures. Gao (2013) shows that
conservative accounting rules may be necessary to achieve neutral accounting reports when managers can manipulate
these reports. Glover and Lin (2016) examine the intertemporal efficiency of conservative accounting in providing
managerial incentives. As opposed to the control settings of Kwon et al. (2001) and Kwon (2005), Chen et al. (2010)
show that in the presence of both decision making and control problems, liberal, as opposed to conservative bias,
may be efficient. A similar conclusion is reached by Gigler et al. (2009), who show the efficiency of debt contracting
declines as accounting becomes more conservative.



tal markets. This oversightstems from a focus on accounting as the single information channel
to markets. But “the accounting system is not the only information system in the world” (Chris-
tensen 2010) and we need to consider instead the firms’ endogenous information environment,
including not only mandatory disclosures (accounting reports), but also voluntary disclosures and
analyst forecasts as discussed by Beyer, Cohen, Lys, and Walther (2010). For example, Beyer et
al. (2010) estimate that, of the accounting-based information supplied to capital markets, approxi-
mately 66% comes from voluntary disclosures, 22% comes from information intermediaries (such
as analysts), and only 12% comes from mandatory disclosures (accounting). Considering only
voluntary and mandatory disclosures, Gigler and Hemmer (2001) show that “firms with relatively
more conservative accounting are less likely to make timely voluntary disclosures.” An implica-
tion of their finding is that, considering the supply of information to capital markets through both
voluntary and mandatory disclosures, firms with conservative accounting (mandatory disclosures)
supply less information through voluntary disclosures relative to firms with less conservative ac-
counting. This runs contrary to the intuition in both Watts (2003) and Penman (2017), but also
suggests the IASB (2015b) emphasis on neutrality might be misplaced.

How does bias affect the supply of information to capital markets? In this study, we show that
any biased managerial judgment in interpreting private information that is voluntarily disclosed,
and negatively biased accounting, reduce voluntary timely disclosure by firms. Only positively
biased accounting increases voluntary disclosure by firms, as in Gigler and Hemmer (2001). As
positively biased managerial judgment in interpreting private information also reduces voluntary
disclosure, negatively biased accounting will only make matters worse by further reducing the
range of voluntary disclosure, and thus the supply of timely information to capital markets. Con-
trary to conventional wisdom, once we separate the two information channels, we do not find
support for the idea that negative accounting bias can counter managerial positive bias improving
the supply of information in markets (Watts 2003). Consequently, we find that freedom from bias,
both in managerial judgment and in accounting, is generally desirable in that it makes firms more

likely to make timely voluntary disclosures.



Managers may be biased in how they interpret the private information they receive. They may
be positively biased due to self-serving interest, or they may be optimistic by nature (Laux and
Stocken 2012 and the references therein); alternatively managers may be negatively biased because
they were taught conservatism, or because they are inherently pessimistic in their judgment. Thus,
even without deliberate manipulation by managers, their truthful voluntary disclosures of private
information can be subject to bias.

Accounting reports may be biased by measurement errors (Christensen 2010) and subsequent
cherry-picking in what to correct (Arya and Glover 2008), or by conservatism (Watts 2003). Man-
agers and auditors also exercise their judgment while translating transactions to summary financial
statistics. For example, judgment is required for whether to capitalize expenditures and when
to recognize revenue. Thus, the final reported financial outcome may be biased in reflecting the
economic substance of transactions (Dechow and Dichev 2002).2

In this study we introduce both managerial private information bias and accounting bias in a
model of soft information disclosure such as that in Sabac and Tian (2015). The managerial vol-
untary disclosures we study are more timely than the accounting reports, but are soft information
because they are hard to verify. * By contrast, verifiable accounting reports are hard information.*

The focus of our study is the impact of biases in either the soft or the hard information on

ZNegative bias may arise because auditors, incentivized by audit standards and legal liability, would allow low
accounting earnings reports to pass but challenge high earnings. This would shift upwards the probability of low
accounting earnings. Positive bias may arise because managers, incentivized by their compensation contract, would
leave high reported accounting earnings to pass but challenge low reported earnings. This would shift upwards the
probability of high accounting earnings. Our model captures the net effect of the two forces. Depending on auditor ex-
pertise, managerial power, verification costs and other exogenous factors, some firms’ accounting reports may exhibit
negative bias, but others’ may exhibit positive bias. We do not attempt to disentangle intentional choices from uninten-
tional measurement errors because both imply biased accounting reports. Instead, our characterization of accounting
bias is a reduced form of actual measurement and cherry-picking processes, and is determined exogenously.

3Such disclosures are forward looking in nature and require specialized knowledge to interpret them; in many
cases it is impossible or very costly for other parties (supervisors, auditors) to verify. For example, the General Motors
MD&A section inside the 2014 annual report states: “(1) Continued strong net income margins at our China JVs (joint
ventures), with plans to invest approximately $14 billion in China through 2018 and increase vehicle sales volumes by
nearly 40% by 2018. (2) Expected continued improvement of our core operations in General Motors South America
(GMSA) through product launches and material and logistics optimization, with a long-term objective of single digit
EBIT-adjusted margins.”

4This is Ijiri’s (1975, p. 32-36) definition that we use henceforth: “The lack of room for disputes over a measure
may be expressed as the hardness of the measure. A ‘hard’ measure is one constructed in such a way that it is difficult
for people to disagree. A ‘soft’ measure is one that can be easily pushed in one direction or another.”



the disclosure of soft information. As in Sabac and Tian (2015), the soft information provides
managerial effort incentives, while the hard information provides both managerial incentives and
reporting incentives, i.e. also plays a confirmatory role with respect to the soft managerial report.
Information biases affect both the confirmatory power of the hard information and the tradeoff
between using the hard signal for effort and reporting incentives, thus affecting the key factors
determining voluntary disclosure in Sabac and Tian (2015).

For the soft managerial information disclosure to have value, the confirmatory power of the ac-
counting report has to be high enough to offset the negative spillover effect on reporting incentives
from providing effort incentives (Sabac and Tian 2015). We find that managerial bias decreases
the range of managerial disclosure. The underlying forces are different depending on the direction
of the bias. The manager’s incentives are always to over-report the observed private information.
Consequently, an optimistic manager adding a positive bias in interpreting the private information,
clouds the accounting report’s power to confirm good news. The confirmatory power is reduced
but the incentive spillover effect is unchanged. A pessimistic manager (interpreting the accounting
report with a negative bias) does not change the confirmatory power but increases the relative in-
formativeness of the accounting report that intensifies the negative incentive spillover effect. As a
result, any managerial bias decrease the range of managerial disclosure.

Accounting bias reduces the confirmatory power of the accounting report, but also reduces its
incentive power. However, negative accounting bias reduces the confirmatory power of the ac-
counting report relatively more than it reduces its incentive power. Thus, it becomes increasingly
costly to trade off using the accounting report to confirm the soft managerial disclosure at the ex-
pense of using the accounting report to provide effort incentives. Consequently, the soft managerial
report is used less often. Positive accounting bias reduces the incentive power of the accounting
report relatively more than it reduces its confirmatory power. Thus, it becomes less costly to trade
off using the accounting report to confirm the soft managerial disclosure at the expense of using the
accounting report to provide effort incentives, and the soft managerial report is used more often.

Our main contribution is to show managerial and accounting biases influence the firms’ deci-



sion to disclose soft managerial information. Our study is most closely related to the literature on
managerial disclosure for stewardship purposes, such as Dye (1983), Gigler and Hemmer (2001),
and Sabac and Tian (2015). Gigler and Hemmer (2001) address the link between accounting
conservatism and disclosure. However, in their setting, as in Dye (1983), the manager’s private in-
formation is a sufficient statistic for the accounting report, and disclosure is always optimal. Their
main result, that firms having relatively more liberal accounting systems are likelier to make volun-
tary disclosures than those with conservative accounting, requires an exogenous cost of disclosure
that is the same for all firms in order to obtain no disclosure.

In contrast, we introduce bias in the model of Sabac and Tian (2015) so that we have an en-
dogenous cost of disclosure that varies across firms without the private managerial information
being a sufficient statistic, thus making disclosure a real choice. Moreover, abandoning the suffi-
cient statistic restriction allows us to consider biases in the manager’s private information as well,
an issue not previously considered.

In our setting, managerial and accounting biases are not improving the efficiency of contracting,
as there are no additional contracting frictions. The only issue under consideration is whether
these information biases reduce or enlarge the range of firms making voluntary disclosures of soft
information. This is unlike most of the literature on accounting conservatism referred to above, but

similar to Gigler and Hemmer (2001).

II Agency disclosure model

The basic model (without bias) is the same as that used by Sabac and Tian (2015, p. 1686—-1689).
A risk-neutral principal owns a production technology that requires employing a manager. The
manager has separable utility of consumption and effort u(c,a) = u(c) — v(a), where u(c) is
strictly increasing and concave and represents the manager’s utility of consumption. We assume
there is no lower bound on consumption and that the utility of consumption is likewise unbounded

(for example, exponential utility). The manager chooses an action from a binary set a € {a;, ap}.



We use “action” and “effort” interchangeably throughout. Since we assume a binary action choice
and are only interested in the least cost contract that induces a = aj,, we can assume without loss
of generality that v(a;) = 0, v(ay) = v.

There are two signals available for performance evaluation. First, there is a publicly observable
and verifiable signal y € { H, L}, such as the final outcome or an audited accounting report. This is
“hard” information in that the principal and the manager agree on the observed y and neither party
can affect its reported value. Second, the manager observes privately a signal z € {g, b} and then
can report m(z). This managerial report is “soft” information as the manager can freely choose
what to report (we do not restrict the manager to disclose truthfully).

The sequence of events is as follows. The principal offers a contract to the manager. If the
manager accepts the contract, she selects action a. Then, the manager observes the signal z and
issues the report m(z). Finally, the public signal y is observed and the manager is compensated.
Both the principal and the manager commit to the contract at the initial date. The time-line of

events is summarized in Figure 1.

contract private soft public contract
offered action information T€POrt information settled
| | | | | | N
\ \ \ \ \ \ >
c(m(z),y) a z m(z) y  c(m(z),y)
or ¢(y) or ¢(y)

Figure 1: Time line of events: the manager observes z after choosing a.

The manager always observes z and can report m(z) at no cost. The principal chooses ex ante
whether to use the manager’s report and offers a compensation contract of either ¢(y) or ¢(m(z), y).
A contract c(y) is equivalent to one with equal payments c(m(z),y) = c(y) for all reports m(z)
andally € {H, L}.

Our focus is on the stewardship or control value of the “soft” performance report m(z). The
manager observes the signal after having chosen a, but before the public signal y becomes avail-
able; thus, the manager’s action does not depend on the information z. Consequently, the man-

ager’s unverifiable information z will only be used for control purposes through the report m(z).
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The information structure is given by the joint probabilities ¢(z, y|a) = ¢(z|a)p(y|z, a). These
are characterized by the prior probabilities of “good news” z = ¢, ¢(z = glan) = qn, ¢(z =
gla;) = ¢ and by the conditional probabilities of high reported performance ¢(y = H|z,a =
ap) = ¢, ®(y = H|z,a = ;) = q,;. We denote by py, p; the prior (unconditional) probabilities
of high reported performance ¢(y = H|an) = pr = qnqgn + (1 — qn)qen and ¢(y = Hla;) = p; =
q9q + (1 — q1)gn- The posterior (conditional) probabilities of reported performance are ¢(y|z, a).

Finally, we define the likelihood ratios

¢(zay|ah) _¢(Z7y|al) ¢(z,y|al)
LR(z,y) = =1-———=. (1)
S ENTE H(zylar)
We assume the following:
0 <aw < Gon, qqt < qgn < 1 (A1)
LR(g,H) > LR(b,H) and LR(g,L)> LR(b,L) (A2)

The first assumption (A1) captures the idea of z = g being “good news” and z = b being “bad
news” in that the high outcome is (weakly) more likely given z = g that given z = b for any action
a = ay, ai, thatis gy, < ggp and gy < gg. In addition, we assume that a;, (weakly) increases the
likelihood of a high outcome regardless of whether z = g, b, that is g;; < ¢, and ¢y < qg5. While
our post-decision information setting is similar to Dye (1983), Berg et al. (1990), and Gigler and
Hemmer (1998, 2001), we do not assume z is a sufficient statistic for (z, y) with respect to a; this
is only a particular case under (A1), when gy = ¢, and qg = qgp.

In (A2) we assume monotonicity of the likelihood ratios in z for a given y. By (Al), the

likelihood ratios are also monotone in y for a given z. Indeed, LR(z, H) > LR(z, L) if, and only



if ¢.n, > q.;, because

LR(g, H) =1~ z((g ;E,i)) wT %

LR(g,L) =1 - z((g, 3'3,1)) - % 2)
LR(b, H) = z((;f Z'Z,i) ((11—_ qq;i;g:;

LR, =1 ST = (g

Since the principal can commit to the contract and the manager can freely communicate, we
can consider direct revelation mechanisms without loss of generality, Myerson (1979, 1981), see
also Laffont and Martimort (2002) and Christensen and Feltham (2005). That is, we can confine
our attention to the reports on z directly m(z) = Z, where the manager’s reports 2 € {g, I;} are
denoted by Z in order to distinguish them from the manager’s private information z. The manager’s
possible reporting strategies are m € {1, G, B, F'}. Here T'(z) = Z is the truth-telling strategy;
G(z) =gand B(z) = b are the strategies of always reporting “good” and “bad” news, respectively;
and F(g) = b, F(b) = § is the strategy of always reporting the opposite of what is observed. To
summarize, 1" stands for truth, GG for good, B for bad, and F' for false.

We denote by I;, the payment made to the manager for the reported Z and the observed public
performance measure y, and we denote by U;, = u([3,) the manager’s utility corresponding to
that payment.

The manager’s expected utility for strategy (a,m) € {an,a;} x {T,G, B, F} is EU(a,m). The
principal’s contracting problem is to induce the manager to choose the “high effort” a = ay at
minimum cost. The principal optimizes over the menu of four possible payments ¢ = {I;,}, for
(2,y) € {j,b} x {H, L}, and over the manager’s reporting strategy m. The Revelation Principle
also implies that any optimal direct mechanism is equivalent to one where the manager reports
truthfully, m = T'. Since we require a; to be the manager’s choice in equilibrium, that means

incentive compatibility requires truth telling only conditional on having chosen a = ay,. Thus, the



principal’s program with communication is

min [gngonlym + qn(1 = gon) Ior + (1 = gn)gen Ty + (1 = gn) (1 = qen) Iy, ] (P-Zy)

subject to the participation constraint

EU(ay, T) > U , (IR)
the reporting constraints
EU(ap,T) > EU(ap,m) form =G, B, (Tm)
and the effort-selection constraints
EU(ap,T) > EU(a;,m) form =T,G,B, F . (ICm)

The value of communicating the manager’s information is evaluated against the benchmark of
no communication. In this case, the principal offers a contract based only on the hard signal ¢(y),

with payments [, I;,. The principal’s program for this case is

max —[pply + (1 — pp)1z], (P-y)

Ig,Ir

subject to the participation constraint

puU + (1 —pp)Up —v > U (IR)

and the incentive compatibility constraint

U+ (1 —pp)Up —v > plUyg + (1 —p)UyL . I0)



The principal is no worse off with communication of the manager’s information because any con-
tract that does not make use of the manager’s information can be offered in the communication
setting: ¢(g, y) = c(b,y) = c(y) fory € {H, L}.

The question for this benchmark model without accounting bias is, when will communication
strictly lower the compensation cost? That is, when is the soft managerial report valuable? A nec-
essary condition is that the hard signal has some confirmatory power with respect to the manager’s

report, that is z, y are correlated conditional on a = ay:

¢(z,ylan) # o(zlan)p(ylan) , (A3)

or, equivalently given (Al), gyn < ggn and 0 < g, < 1, see Sabac and Tian (2015, Proposition 1).
The benchmark result for the case of no accounting bias is provided by the necessary and
sufficient condition (LR) in Proposition 2 of Sabac and Tian (2015) for communication to have

value under assumptions (A1), (A2) and (A3):

d(g|H, ap) LR,(g,L) — LR,(b, L)
¢(9|L’ ah) LR#(97H) - LR,U»(ba H) .

(LR)

Here LR, (2,y) denote the appropriate likelihood ratios corresponding to the binding incentive
compatibility constraints in different cases. If g4 > g, (ICT) is binding and LR, (2,y) =
LR(Z,y) are the usual likelihood ratios defined in (2). If ¢ < g, (ICB) is binding and the

likelihood ratios LR, (%, y) are

. ., 9B(z) =g, Hla) _
LR HIB) =1 = = e Hay !

. . 9(B(2) =g, Lla)
Hl o B =1 Ty
LR,(b,H|B) =1— OBG) =b Hla) _\  ade+ (1~ @) &)

¢<67H’ah) (1 - Qh)C]bh

b ¢(B(z) = b, L|a) @(1 —qg) + (1 —q)(1 - qu)

LR, (b, LIB)=1— ) L
»( L1B) ¢(b, Llar) ! (1 —aqn)(1 — qwn)
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The left-hand side (LHS) of condition (LR) captures the confirmatory power of the hard signal
with respect to the manager’s private information, given that the binding reporting constraint is
(TG). The right-hand side (RHS) of condition (LR) captures the magnitude of the tradeoff in using
the hard signal simultaneously for effort and for reporting incentives, given the respective binding
effort-selection constraints, (ICT) or (ICB), respectively. The key intuition on the RHS is about
how changes in the likelihood ratios affect the magnitude of this tradeoff. A higher likelihood
of one of the consistent states (g, H) or (b, L) makes it easier to simultaneously provide both
effort and reporting incentives by reducing the tension between the two incentive roles of the hard
signal. A higher likelihood of one of the inconsistent states (g, L) of (b, H) makes it harder to
simultaneously provide both effort and reporting incentives by increasing the tension between the
two incentive roles of the hard signal.

Our main focus in what follows is on how bias changes the value of communication, or, equiv-

alently, on how bias affects when the soft managerial report is valuable.

III Managerial bias

In this section we introduce a one-sided bias on the manager’s private information. Such a bias
arises independently of the manager’s action and is the result of the manager’s judgement and
interpretation of good or bad news. The private information the manager initially receives needs to
be summarized and interpreted so it can ultimately be disclosed. But the manager might making
biased judgments relative to an assumed neutral benchmark. A pessimistic manager (negative bias)
will sometimes read good news as bad. In this case, what a neutral manager would read as good
news z = g, the pessimistic manager reads as bad news z = b, with probability . Bad news to
a neutral manager are also interpreted as bad news. Our modelling of negative bias on a binary
signal is similar to the way Glover and Lin (2016) model conservatism. The private information of

a pessimistic manager is depicted in Figure 2a.
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B
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(a) Negative private bias (b) Positive private bias

Figure 2: Negatively and positively biased private information

An optimistic manager (positive bias) will sometimes read bad news as good. In this case, what
a neutral manager would read as bad news z = b, the optimistic manager reads as good news z = g,
with probability 5. Neutrally good news are interpreted as good news. The private information of
an optimistic manager is depicted in Figure 2b.

Private information bias affects the information environment as characterized by the joint prob-
abilities ¢(z, y|a), or equivalently the parameters ¢y, q;, .1, ¢-;. Maintaining the same notation for
the unbiased information system as earlier, denote by gz_ﬁ(z, yla) and Gy, Gi, @.1, G-, the corresponding
joint probabilities and parameters for the biased information system so that ¢(g, H|as) = qnQgh-
o(b, H|ay) = (1 — Gn)Gon» etc. Thus, for each of the biases depicted in Figure 2, we can calcu-
late the corresponding probabilities ¢(z, y|a) as a function of the parameters gy, q1, G.n, ¢-; and the
bias a or 5. Both the unbiased probabilities and the biased probabilities are listed in Table 1 in
Appendix A.

Note that we assume private information bias is independent of everything else in the agency.
We do not model the manager’s judgement bias as an endogenous outcome. We only assume the
manager is pessimistic or optimistic in a consistent, exogenously specified way.

For the results in Sabac and Tian (2015) to be applicable, we require that the new parameters
that characterize ¢(z, y|a) under biased private information continue to satisfy assumptions (A1),
(A2), and (A3). The first and third assumptions can be easily verified by solving for the parameters

dn, 41, G-, G- from the biased probabilities given in Table 1 to obtain the corresponding parameters

12



listed in Table 2, also in Appendix A. The second assumption can be easily verified by calculating

the likelihood ratios as listed in Table 3 in Appendix A.

Proposition 1 Under assumptions (A1), (A2), and (A3), bias in the manager’s private informa-

tion reduces the range of parameters over which communication has value.

Specifically, as shown in the proof of Proposition 1 presented in the Appendix, either the private
managerial bias does not change whether disclosure is optimal; or there is a threshold o* (or 5*)
such that, for bias smaller than the threshold, disclosure is optimal, and for bias larger than the
threshold, no disclosure is optimal.

To see the intuition behind Proposition 1, recall that the necessary and sufficient condition for

soft information z to have value when gy > ¢, and (ICT) is binding is

o(g|H, ap) - LR(g,L)— LR(b,L)
¢(g|L,an) =~ LR(g,H)— LR(b,H)

(LR)

The key tension determining whether disclosure is valuable is that between the confirmatory
role of the hard signal with respect to the soft signal and the effort and reporting incentive roles of
the hard signal. The left-hand side (LHS) captures the confirmatory power of the hard information
y with respect to the soft report; the right-hand side (RHS) captures the incentive power of both y
and z in motivating the manager’s effort and truthful reporting at the same time.

The RHS does not simply represent the spread of likelihood ratios, a measure of the perfor-
mance variables’ informativeness (Kim 1995). Instead, the RHS captures the relative informative-
ness of soft information z given L (the numerator) and given H (the denominator). Thus, increas-
ing overall informativeness will not necessarily lower the RHS, relax the condition, and increase
the use of soft information. Instead, increasing the likelihood ratios of consistent states, LR (g, H)
and LR(b, L), will lower the RHS, relax the condition, and increase the use of soft information; in-
creasing the likelihood ratios of inconsistent states, LR(g, L) and LR(b, H) will have the opposite
effect and reduce the use of soft information. Offering higher payments when likelihood ratios are

higher (indicating a higher likelihood of managerial effort) enhances effort incentives but destroys
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incentives for truthful reporting. Having high likelihood ratios at inconsistent states exacerbates
the tension between using the hard information for providing effort and reporting incentives.

We now examine how managerial biases affect each side of the (LR) condition, starting with
negative bias. First, we note that the LHS is independent of negative bias because it does not
change the relative likelihood of good news given the hard signal. Indeed, the LHS is about using
the hard information realization y = H, L to confirm whether the manager truthfully reports good
news, because the manager has incentives to over-report not under-report, the binding reporting
constraint being (TG). The confirmatory power of the hard signal lies in the correlation between
the two sources of information y and z. That is, g is more associated with H and b is more
associated with L: ¢(g, H|ap)o(b, Llan) > ¢(g, Llan)p(b, H|ay). Managerial bias can weaken
the correlation, thus lowering the confirmatory power, as is the case with positive bias. However, a
pessimistic manager always biases away from good news by the same proportion, and this bias is
independent of y and a. Consequently, negative managerial bias does not change the confirmatory
power of the hard information and any effect of negative bias on the value of communication is
through the RHS.

We now turn to the RHS. A pessimistic manager interprets good news with a negative bias,
making the reported bad news b relatively less negative. Indeed, both LR(b, H) and LR(b, L) in-
crease, while LR(g, H) and LR(g, L) are unaffected. This increases the spread of the likelihood
ratios and thus the overall informativeness of the soft information z decreases because of the bias.
At the same time, the spread of LR(b, H) and LR(b, L) increases, and thus the relative informa-
tiveness of hard information is increased when b is observed. Consequently the hard information
y becomes more important for providing effort incentives. This makes it costlier to use the same
information for reporting incentives, and increases the RHS.

To illustrate the effect of negative managerial bias, we consider the case where the unbiased
(o = 0) soft information z is a sufficient statistic for the hard information y. That is, g, = gy,
n = qu, LR(g,H) = LR(g,L), LR(b,H) = LR(b, L), and the RHS = 1. If the manager is
negatively biased with o > 0, LR(g, H) = LR(g,L) but LR(b, H) > LR(b, L), and the soft

14



information z is no longer a sufficient statistic for y, as its overall informativeness is lowered due
to the bias. When z is no longer a sufficient statistic for y, the hard signal becomes valuable for
effort incentive purposes making it costlier to use it for reporting incentives. This is reflected in an
increased RHS > 1, and the (LR) condition is harder to satisfy.

With positive managerial bias, the LHS decreases because positive bias reduces the relative
likelihood of good news given the hard signal. At the same time, positive managerial bias, that
is an optimistic manager, also reduces the RHS by the same factor. As a result, condition (LR) is
unaffected by positive bias and the value of communication is unchanged. >

For the other case when g, < ¢, and (ICB) is binding, the intuition is similar to the cases
discussed above. With negative managerial bias, the LHS is unchanged and the RHS is decreasing.
With positive bias, the LHS is decreasing but the RHS is unchanged, making condition (LR) harder
to satisfy and reducing the range of communication.®

To summarize, managerial bias decreases the range of disclosure, but the underlying forces are
different depending on the nature of the bias. For a pessimistic manager (negative bias), the main
effect is the change in the tradeoff between using the hard signal for reporting incentives and using
it for effort incentives; the confirmatory power of the hard signal is unaffected. For an optimistic
manager (positive bias), the main effect is the reduction in the confirmatory power of the hard
signal with respect to the manager reporting good news; the tradeoff above on the hard signal is

either unaffected by bias or perfectly offsetting the reduction in confirmatory power.

>The intuition for the RHS is similar to that for the negative bias case discussed above. With an optimistic
manager, the reported good news g become less positive about the manager’s effort: both LR(g, H) and LR(g, L)
decrease (LR(b, H) and LR(b, L) are not changed by the bias). The overall informativeness of the soft information
z decreases with bias, thus the relative informativeness of hard information increases when g is observed: the spread
between LR(g, H) and LR(g, L) increases. As a result, the likelihood ratio of consistent states LR(g, H) decreases
less than that of inconsistent states LR(g, L), despite the fact that both likelihood ratios decrease. Consequently, the
RHS decreases.

®In this case the RHS is unchanged because reporting bad news all the time (m = B) is the manager’s off-
equilibrium reporting strategy, the likelihood ratios of good news LR, (g,y) = 1 are unaffected by the bias, and the
likelihood ratios of bad news LRH(E, y) are decreasing in the bias but perfectly offsetting each other, see Table 3 in
Appendix A.
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IV Accounting bias

In this section we introduce a one-sided bias on accounting reports. Such a bias arises indepen-
dently of the manager’s action and is the result of challenges to high or low accounting reports.
Preliminary accounting reports can contain errors from both sides. But the manager has incentives
to appeal the low reading and the auditor has incentives to challenge the high reading. Due to
costly verification, the final accounting report is always left with some one-sided bias. A negative
bias arises when a high reading is successfully challenged by the auditor. In this case, a high ac-
counting report y = H becomes a low accounting report y = L, with probability o. Low reports

are unaffected. Negative bias on the accounting report is depicted in Figure 3a.
1l -« ,
(2, H)—= (2, H) (2, H) (2, H)
o 5

1-p
(2, L) — (2, L) (2, L) — (2, L)
(a) Negative accounting bias (b) Positive accounting bias

Figure 3: Negatively and positively biased accounting

A positive bias arises when a low reading is successfully appealed by the manager. In this case,
a low accounting report y = L becomes a high accounting report y = H, with probability 5. High
reports are unaffected. Positive bias on the accounting report is depicted in Figure 3b.

Accounting bias affects the information environment as characterized by the joint probabil-
ities ¢(z,y|a), or equivalently the parameters gy, i, ¢.n, ¢.;- Maintaining the same notation for
the unbiased information system as introduced in the previous section, denote by ¢(z, y|a) and
dn, 41, G-, G- the corresponding joint probabilities and parameters for the biased information sys-
tem so that (g, Hlap) = Gndgn, ¢(b, H|an) = (1 — @), etc. Thus, for each of the biases
depicted in Figure 3, we can calculate the corresponding probabilities ¢(z, y|a) as a function of

the parameters g, q;, .1, ¢ and the bias « or 3. Both the unbiased probabilities and the biased
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probabilities are listed in Table 4 in Appendix A.

Note that we assume accounting bias is independent of everything else in the agency. We do
not model accounting bias as an endogenous outcome. We only assume it arises in a way that is
overall consistent with the incentives of both managers or auditors. For the results in Sabac and
Tian (2015) to be applicable, we will require that the new parameters that characterize ¢(z, y|a)
under biased accounting continue to satisfy assumptions (A1), (A2), and (A3). Under these main-
tained assumptions, in equilibrium payments are always monotonic in the accounting report v,
that is Iz > I:1, so that the manager’s incentive contract should not change the cherry-picking
incentives of either managers or auditors for different levels of bias.

Solving for the parameters Gy, q;, .1, ¢ from the biased probabilities given in Table 4, we
obtain the corresponding parameters listed in Table 5 in Appendix A.

For tractability, when g, > ¢4, and (ICT) is binding, we make the additional assumption that
the accounting report y is conditionally uninformative given good news, that is ¢; = q,,. When
dq1 < gy and (ICB) is binding, we make no additional assumptions.

Unlike negative or positive private information bias, negative or positive accounting bias affects
disclosure asymmetrically: negative bias reduces the range of disclosure, whereas positive bias

increases the range of disclosure.

Proposition 2 Under assumptions (A1), (A2), and (A3), if either qu < qun, OF G = Qgn, then
negative bias in the accounting report reduces the range of parameters over which communication

has value.

Specifically, as shown in the proof of Proposition 2 presented in Appendix A, either accounting
bias does not change whether disclosure is optimal; or, there is a threshold a* (that depends on the
unbiased probability parameters) such that, for o < o* disclosure is optimal, and for a* < « no
disclosure is optimal.

In Figure 4 below we illustrate the case when negative bias above a certain threshold o* will

eliminate the value of using the soft signal z. In this example, the LHS of condition (LR) is
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Figure 4: Negative bias and disclosure: ¢, = 0.6, ¢ = 0.4, gg, = ¢ = 0.9, o, = 0.5, gy = 0.4.

declining, being driven by an increasing ¢(g|L, ay), as ¢(g|H, a;,) does not change with negative
bias . On the RHS, only LR(b, L) is increasing, the other likelihood ratios being independent of
negative bias a. Consequently, the RHS of condition (LR) also declines with « because increasing
the likelihood of the one consistent state (b, L) while holding the other likelihoods constant makes
it easier to simultaneously provide effort and reporting incentives. But the first-order effect is that
of declining confirmatory value for the hard signal y, as shown by the fast declining left-hand side
of condition (LR). As the negative bias increases, the confirmatory value of y with respect to z
declines faster than its effort incentive value. Thus, the incremental contribution of z to effort
incentives comes at an increasing cost of reporting which is in conflict with using y for incentive
purposes. Beyond a* it is less costly to provide effort incentives using y alone because the reporting

cost is too high.

Proposition 3 Under assumptions (A1), (A2), and (A3), if either qu < qun, OF G = Qgn, then

positive bias in the accounting report enlarges the range of parameters over which communication
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has value.

Specifically, as shown in the proof of Proposition 3 presented in Appendix A, either accounting
bias does not change whether disclosure is optimal; or, there is a threshold S* (that depends on the
unbiased probability parameters) such that, for < * no disclosure is optimal, and for * <
disclosure is optimal.

In Figure 5 below we illustrate the case when positive bias above a certain threshold 5* will
make using the soft signal z valuable.” In this example, the LHS of condition (LR) also declines
with 3, due to a declining ¢(g|H, ay,), as ¢(g|L, ay) does not change with positive bias 5. But the
first-order effect is that of the fast declining RHS of condition (LR), which is driven by the decreas-
ing likelihood of an inconsistent state LR (b, H), the other likelihood ratios being independent of

positive bias 5. As the positive bias increases, the incentive value of y with respect to z declines

451

40 \

35 AN

N Communication hasno value

20 . Communication hasvaue

Left — hand sideof condition (LR) AN

0.2 04 B 06 08 B 10

Figure 5: Positive bias and disclosure: g, = 0.6, q; = 0.4, gg, = g = 0.9, g, = 0.6, gy = 0.4.

faster than its confirmatory value. Thus, the incremental contribution of y to effort incentives,

In both Figures 4 and 5, we only present the case when (ICT) is binding. But the case of (ICB) binding is similar
and the figures presented here are representative.
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which is in conflict with using y for reporting incentives becomes small enough that the negative
incentive spillover effect from using y for reporting incentives is less than the incremental effort
incentive value of z. Beyond 5* it is less costly to provide effort incentives using y and z because
the reporting cost is low enough.

The intuition for the effect of hard information bias on the LHS (confirmatory power) and the
RHS (incentive power) is largely the same as in the case of private information. The confirmatory
power of the hard information with respect to the private information lies in the correlation between
the two variables (y and z), and adding noise to one variable will lower the correlation, reducing
the confirmatory power. Thus, both negative (conservative) and positive (liberal) biases reduce the
LHS of the (LR) condition. The effect on the RHS is similar, in that both positive and negative
accounting bias lower the RHS due to an easing of the tension between using the hard signal
simultaneously for effort and reporting incentives.

However, unlike in the case of private information bias, where either side of condition (LR) is
tightening as a result of bias, in the case of accounting bias, the LHS is tightening while the RHS is
relaxing with bias. The asymmetric effect of negative and positive accounting bias comes from the
relative magnitudes of the changes: with negative accounting bias, the decline in the confirmatory
power of the hard signal is the first-order effect; with positive accounting bias, easing the tension
on the dual role of the hard signal is the first-order effect.

In Appendix B we also provide a detailed analysis of the asymmetric effect of negative and
positive accounting bias when the manager’s private information is a sufficient statistic for the
hard accounting signal. Without an exogenous disclosure cost, disclosure is always optimal in this
case. But negative bias is relatively more costly than the same amount of positive bias. Thus, we
confirm the findings of Gigler and Hemmer (2001) in our setting where biases are exogenously

determined in a similar way to Glover and Lin (2016).
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YV Conclusions

We examine the impact of information bias on voluntary disclosure of timely private information
by managers. We consider both managers’ biases in interpreting their private (unverifiable) in-
formation and biases in verifiable accounting information. We find that private managerial biases
always reduce voluntary disclosure, whereas accounting biases have an asymmetric effect: nega-
tive accounting biases reduce voluntary disclosure; positive accounting biases increase voluntary
disclosure.

Our findings on managerial bias are new, while the findings on accounting bias generalize
those in Gigler and Hemmer (2001). The main distinguishing feature of our study is that we do not
assume that managers’ private information is a sufficient statistic for the verifiable accounting re-
ports. Our model is based on that in Sabac and Tian (2015), where the cost of voluntary disclosure
is endogenous. This allows us to consider managerial biases because biased private managerial
information ceases to be a sufficient statistic for the verifiable accounting reports. In the case of
accounting biases, we obtain a more general model than Gigler and Hemmer (2001), and we focus
on how information bias affects the endogenous cost of disclosure.

If disclosure of managers’ private information is a significant source of timely accounting-
based information in capital markets (as estimated by Beyer et al. 2010 to be almost 66% of the
total as opposed to only 12% for mandatory accounting disclosure), our findings speak to the
effect of information biases on the supply of accounting-based information to capital markets. In
our setting, managerial biases in interpreting private information always reduce the range of firms
disclosing private managerial information. Negative accounting biases also reduce the range of
firms disclosing private managerial information, whereas positive accounting biases increase the
range of disclosing firms. But information biases also reduce the content of the information being
disclosed. Freedom from bias is then desirable because information is more likely to be disclosed
and because what is disclosed is more informative. Overall, although we do not explicitly model
the informativeness of disclosures, freedom from bias should increase the information supply to

capital markets, consistent with the position taken by the IASB on neutrality as freedom from bias.
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Watts (2003, pp. 212-213) proposes that conservatism is efficient by counteracting managers’
upward biases in their private information and Gao (2013) shows that conservative accounting rules
may be necessary to achieve neutral accounting reports when managers can manipulate these re-
ports. However, in Watts (2003) and in Gao (2013), the focus is on managerial bias and accounting
bias affecting the same accounting report, and not on the whole information environment (Beyer
et al. 2010).

In our model, managerial and accounting biases impact two distinct information channels,
unverifiable managerial disclosure and an accounting report, respectively. If managers exhibit
(non-strategic) judgment biases and accounting is conservative, the result is not neutral accounting,
but less disclosure of the manager’s biased information. However, we do not consider the two
kinds of bias simultaneously and how they interact. An interesting question for future research
is to examine this interaction when the disclosing manager’s biases are also endogenous and to
determine the combined effect of manipulation and efficient disclosure on the information supply

in capital markets.
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Appendix A: Proofs

Private managerial bias

Probability Unbiased ¢ Negative bias ¢ | Positive bias ¢
¢(g, Han) A = qnggn (1—a)A A+ BC
o(g, Llan) E = qn(1 — qgn) (I-a)E E+ M
o (b, Hlap) C=(1-aqn)am C+aA (1-pB)C
¢(b, Llan) | M =1 —aq)(1—aqn) | M+aE (1—-pB)M
¢(g, Hlar) B = qqg (1—a)B B+ 8D
¢(g, Llar) F=q(l—qq) (1-a)F F + BN
¢(b, Hlay) D= (1-q)qm D+ aB (1-8)D
¢(b, Lla;) | N =(1—q)(1—qu) N +aF (1—B)N

Table 1: Joint probabilities for the unbiased and the biased private information

Parameter Negative bias Positive bias

an (1-—a)(A+E) A+ E+B(C+ M)
_ A A+ pC

Qo A+ E A+ E+B(C+ M)
_ C+aA C

Bh XM+ a(A+ E) C+ M

q (1-—a)(B+F) B+ F+p3(D+N)
) B B+ 8D

Aot B+ F B+F+B(D+N)
B D+ aB D

“ | D¥N+a(B+F) D+ N

Table 2: Conditional probabilities and private information bias
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Likelihood ratio Negative bias | Positive bias
LR(g.H) =1~ R e
LR(g.L) =1~ RERES ==

D D+aB D
LRG.H)=1-7 _cizA e,
N +aF
LE(®b, L) = _% _M:ZE 1_%
LR,(g,y|B) =1 1 1
LRM(b,H|B):1—B+D 1—5;51 1—%

Table 3: Likelihood ratios and private information bias

Proof of Proposition 1. In the unbiased information case, condition (LR) can be written as

AC(EN — FM) S
A(E + M) EM(AD _ BC) when (ICT) is blndlng
— >
E(A+C) C(F + W) o
m when (ICB) is binding.

With negatively biased private information (pessimistic manager), condition (LR) becomes

A(C + aA)(EN — FM)
E(M + aE)(AD — BC)
(C+ aA)(F+ N)
(M + aF)(B+ D)

A(E 4+ M) N when (ICT) is binding

E(A+C)

when (ICB) is binding.

Because the left-hand side is independent of the bias « € [0, 1], and the right-hand side is increasing
in the bias «, it follows that negative private information bias is associated with a smaller range of

disclosure.
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With positively biased private information (optimistic manager), condition (LR) becomes

C(A+ BC)(EN — FM)

when (ICT) is binding

(A+BO)NE+M) ) M(E+ M)(AD - BO)
(E + BM)(A+C)
% when (ICB) is binding.

When (ICT) is binding, condition (LR) is independent of positive bias /5. In this case, positive
bias in private information does not change the disclosure range. When (ICB) is binding, the left-
hand side of condition (LR) is decreasing in the positive bias 3, whereas the right-hand side is
independent of the bias. In this case, positive private information bias is associated with a smaller

range of disclosure. [

Accounting bias

Probability Unbiased Negative bias Positive bias

¢(g, Hlan) ndgh (1 — a)qgn anlggn + B(1 — ggn)]
¢(g, Llan) qn(1 — qgn) qnlaqgn + (1 — qgn)] n(1 = B)(1 = qgn)

¢ (b, Hlap) (1 — an)qon (1 —gn)(1 — a)gn (1 = gn)lgen + B(1 — qon)]
@b, Llan) | (1 —qn)(1 —qn) | (1 —aqn)lagen + (1 —qon)] | (1 —qn)(1 = B)(1 — qon)
o(g, Hlay) Qg @l — a)gg @ilgq + B(L — qg1)]
¢(g, Llar) a1l — qq) @lagg + (1 — qq)] a(l = B)(1 — qq)
¢(b, Hla) (1 — @) an (1 —a)(1 — a)qu (1 —aq)lgn + B(L — qu)]
o(b, Llar) | (1—aq)(—gqu) | (1 —a@)logn+ (1 —qu)] | (1—q)(1—B)(1—qun)

Table 4: Joint probabilities in the unbiased and the biased accounting systems
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Parameter | Negative bias | Positive bias
qn qn qn
Qgh (1—a)gpn | B+ (1= B)agn
oh (I—a)gn | B+ (1= DB)qm
q q q
gl 1-—a)gg | B+ 1= B)aq
Qb (I—a)gu | B+ (1= B)au

Table 5: Conditional probabilities and bias

Proof of Proposition 2. With negative bias c, when g, < gy, and (ICB) is binding, condition (LR)

is equivalent to
(1 — qn)(qgn — qon)(@qq + (1 — @) aqu) (1 — qon(1 — @)
> (qnggn + (1 — qn)aon) (@oh — @qg — (1 — @) qu) (1 — ggn(1 — @)

To prove the proposition in this case, it suffices to show that, if (LR) holds at &« = 1, then it also

holds at o = 0.

At o = 1 we have

(1 — qn)(ggn — @on)(@qq + (1 — @) qu)

> (qnggn + (1 = qn)aon) (@n — @qg — (1 — a)gu) > 0,

where the last factor is positive because qyn, > qgi, Q-

At o« = 0 we have

(1 —qn)(ggn — o) (@qq + (1 — @)qe) (1 — qon)

> (qnggn + (1 — an)qon) (@on — @1dq — (1 — @) qu) (1 — ggn) > 0.
If (LR) holds at « = 1, we can multiply the left-hand side by 1 — ¢, and the right-hand side
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by 1 — g4, and we obtain (LR) at o = 0 because ¢, < g4, (note thata > b > Oandxz >y > 0
imply az > ay > by > 0).

With negative bias a, when ¢, = g4, and (ICT) is binding, the left-hand side of (LR) becomes

(qgh — qon)(1 — qn)

LHS =1+ (gnggn + (1 = qn)qon) (1 — (1 — @)qqn)

and the right-hand side becomes

(qoh — qu)an(1 — @)

RHS =1+ (gn (1 = @)go — @ (1 — gn)qen) (1 — (1 — a)qun) -

Under the additional assumption that y is conditionally uninformative given good news, that is

dqi = Qgn» for any bias a, 5 € [0, 1), conditions (A1) and (A2) are equivalent to

O0<qu <qoh < qu=qgn <1 (B1)

a1 —a)am > @1 — qn)qon - (B2)

We also note that (B2) is equivalent to LR(g, H) > LR(b, H). Now denote by A and B, respec-
tively,
A= (qgn — qon)(1 = an)(an(1 — @)qu — @(1 — qn)qen)

B = (qon — qu)an(1 — @) (qngon + (1 — qn)qon) -

From (B1) and (B2), we have that A, B > 0 and consequently (LR) is equivalent to

A(l = (1= a)ge) > B(1 — (1 — a)qgn) - (LRw)

If A> B, then (1 — (1 —a)gn) > (1 —(1—a)gy) forall @ € [0, 1), so that (LR) is satisfied
for all @ and communication has value no matter the bias.
If A< Band A(1—gq) < B(1—qq), then (LR) is not satisfied at either &« = O orat o = 1.

Because both sides of (LR«) are linear in « it follows that (LR« ) is not satisfied for all o € [0, 1)
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and communication has no value no matter the bias.
Finally, if A < B and A(1 — qu») > B(1 — ¢g1), then (LRa) is satisfied at @ = 0 but not at
a = 1. Because both sides of (LR«) are linear in « it follows that there is an a* € [0,1) such
that (LR«) is satisfied for all 0 < a < «o* and not satisfied for all o* < a < 1. In other words,
communication has value for sufficiently small bias and no value for sufficiently large bias. [
Proof of Proposition 3. Condition (LR) can be written as LHS > RHS > 0 and that is
equivalentto 1/RHS > 1/LHS > 0. With negative bias «, when ¢, < ¢, and (ICB) is binding,

the above is equivalent to
0<(1—qngen — (1 —qn)gon)(@on — @qq — (L — @)qei) (ggn + B(1 — qgn))
< (1 —qn)(qgn — @on) (1 — @qg — (1 — @) qu) (qon + B(1 — qup)) -

To prove the proposition in this case, it suffices to show that, if (LR) is not satisfied at § = 1, then
it also not satisfied at 5 = 0.

At § = 1, the above inequality becomes
0 < (1—qnggn — (1 — qn)aen)(@n — @qg — (1 — @) qu)
< (1= aqn)(ggn — @n)(1 — qgg — (1 — q1)qw) -
At 8 = 0 we have
0 < (1—qnggn — (1 —aqn)aen)(@n — Qg — (1 — @1)qe1)qgn
< (1 = qn)(qgn — @) (X — @1qg — (1 — q1)qe) qon -

If (LR) does not hold at 3 = 1, we can multiply the left-hand side by g, and the right-hand
side by gy, and get that (LR) does not hold at 3 = 0 because g, < gg (note that @ > b > 0 and

x >y > 0imply ax > ay > by > 0).
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With positive bias 3, when g, = g4, and (ICT) is binding, the left-hand side of (LR) becomes

(qgn — qon) (1 — qn)

1/LHS =1 — (1 = anagn — (1 = qn)aon) (B + (1 — B)agn)

and the right-hand side becomes

(@on — qu)an(1 — @)
(gn(1 = @)1 = qu) — @(1 = qn)(1 = qon)) (B + (1 — B)aun)

1/RHS =1 —

Under the additional assumption that y is conditionally uninformative given good news, that is

dqi = Qgn» for any bias a, 5§ € [0, 1), conditions (A1) and (A2) are equivalent to

0<qu < qon < qg=qgn <1 (B1)

a1 —a)ae > (1 — qn)qon - (B2)

We also note that (B2) is equivalent to LR(g, H) > LR(b, H). Now denote by C' and D, respec-
tively,

C = (ggn = qon)(L = qn)(an(1 — @)(1 — qu) — @(1 = qn)(1 — qun))

D = (qon — qu)an(1 — @) (1 = qndgn — (1 — qn)qon) -

From (B1), we have that C, D > 0 and consequently (LR) is equivalent to

C(B+ (L= B)gn) > D(B+ (1= B)agn) - (LR3)

If C < D, because (5 + (1 — B)qon) < (B(1 — B)gyn) forall g € [0, 1), then (LRp) is not
satisfied for any 8 and communication has no value no matter the bias.

If C > D and Cqp, > Dggp, then (LRJ) is satisfied at both 5 = 0 and 5 = 1. Because both
sides of (LR/3) are linear in 3 it follows that (LR3) is satisfied for all 5 € [0, 1) and communication
has value no matter the bias.

Finally, if C' > D and C'qy;, < Dqgp, then (LRp) is satisfied at 3 = 1 but not at 8 = 0. Because
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both sides of (LRf) are linear in §3 it follows that there is a 5* € [0, 1) such that (LRj) is not
satisfied for all 0 < 8 < (8* and satisfied for all 5* < 8 < 1. In other words, communication has

no value for sufficiently small bias and value for sufficiently large bias. [

Appendix B: Accounting bias in the sufficient statistic case

In this section we consider accounting bias in the benchmark case when the manager’s private
information z is a sufficient statistic for y with respect to a. This case is particularly interesting in
that, if the bias affects only the accounting report y, then 2 continues to be a sufficient statistic for
y with respect to a. Thus, independent of the bias, we know that effort incentives are provided by
z whereas y only plays a confirmatory role with respect to z. Moreover, independent of the bias,
disclosure of the soft signal z is valuable as long as the hard accounting report y remains correlated
with z. In this case, the disclosure condition (LR) becomes ¢(g|H, an)/¢(g|L,an) > 1 and is
always satisfied. In the sufficient statistic case, we can also explicitly characterize the efficient
contract that induces a = ay,.

Following Sabac and Tian (2015), Gigler and Hemmer (2001), and Berg, Daley, Gigler, and
Kanodia (1990), the efficient contract that induces a = ay, can be characterized as a function of the
manager’s posterior expected utilities U conditional on a = a;, and having observed and reported
truthfully 2 as follows.

First, Ul, 2 = g, b are uniquely determined by the binding participation and effort-incentive
compatibility constraints (IR) and (ICT), respectively. Because these two constraints only in-
volve the prior distribution of the manager’s private information z, ¢(z|a), the uniquely deter-
mined values of U], z = g,b only depend on ¢(z|a) and are unaffected by accounting bias,
Ui = U+ 11 = ¢(glar)/(6(glan) — dlgla)]o and U = U — [é(glar)/($(glan) — é(gla)]v.
Sabac and Tian (2015, p. 1695).

Second, the principal minimizes the expected compensation cost E[c(z, y)|ap] subject to the
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following binding constraints:

¢(H|g, an)Us + &(Llg, an)Us = U]

G(H|b, ap) Uy + ¢(L|b, ap) Uy, = U "
(b, H|an)(Usy — Ugnr) + ¢(b, Llan)(Uy, — Ugr) =0

UBH = UBL )

where the first two constraints maintain the manager’s posterior expected utility that is separately
determined above by incentive considerations alone; the third constraint is the reporting con-
straint (TG); and the last constraint follows from the ranking of payments in the sufficient statistic
case, Iy > I, = I;; > Iy. For details, see the characterization of the efficient contract in
Proposition 1 of Sabac and Tian (2015, p. 1691).

The four equations in (4) above simplify to U;,, = U;;, = UbT and the following 2 x 2 system

of linear equations for Uy, U

agnUst + (1 = qgn)Usr = U}
)

@nUsm + (1 — qon)Ugr, = UbT
The manager reports after a; is taken, so we can focus on separating the two privately in-
formed types, and the reporting problem is equivalent to the insurance problem in Rothschild and
Stiglitz (1976) and in Stiglitz (1977). The problem is whether a separating equilibrium exists be-
tween the contracts ¢, = (U, U;;) and ¢ = (U, Uyr), or equivalently between the ‘bad type,’
the manager who has received bad news z = b, and the ‘good type, the manager who has received
good news z = g. A separable equilibrium means that the soft information is used (¢, # ¢ ) while

a pooling equilibrium means that the soft information is not used (¢, = c¢y).

We present the intuition in terms of the insurance problem in in Figure 6, where a separating
equilibrium is shown. Most of the intuition carries over to the general case which is the focus

of our study. The values U] for = = g,b are those determined above, which solve the moral
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hazard problem, and determine the two expected utility indifference lines, U, = U], for the two
agent types. We draw this picture in the utility space, like Berg et al. (1990, Figures 1-7), but we
keep the (utility corresponding to the) high outcome on the horizontal axis as in Rothschild and
Stiglitz (1976, Figure 111, p. 636) and in Stiglitz (1977, Figure 4 (b), p. 417). Thus, the indifference
lines are straight. The bad type (corresponding to higher risk with respect to the high outcome)
y = H has a flatter expected utility indifference line (with slope —gu,/(1 — gpr)) than the good
type (corresponding to a lower risk with respect to the high outcome y = H) who has a steeper

indifference line (with slope —gq,,/(1 — g,1)). The effort incentive problem is solved by setting

fe
Ng - risl;]line Utility indifference line
zH =Yz .
Gon Ugy + (] _qgh) Us = Uy
Ch
Ce
Utility indifference line
— . =U.T
an Uy, + U —aq) U;  =U,
0 U o Usn

Figure 6: Contracts ¢, and c, in the sufficient statistic case.

the levels for the two indifference lines, U, = U] for z = g, b. The principal’s remaining problem
is to minimize the expected cost of compensation, while varying the contract ¢, for the bad type on
the line U, = U, bT (that is line c,c, in Figure 2) and varying the contract ¢, for the good type on the
line U, = U, gT (that is line f,c, in Figure 2).

The solution to this is the same as in the pure insurance problem: the bad type gets a no-risk
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contract and is made indifferent between the two contracts ¢, and ¢;. In other words, ¢, is on the
no-risk line U;,, = U;; = UJ and ¢, is at the intersection of the two indifference lines. The two
indifference lines intersect away from the no-risk line, so that ¢, and ¢, can always be separated
and the soft information is always valuable. This is exactly the contract derived by Gigler and

Hemmer (2001, Lemma 2, p. 478).

Negative bias

In the sufficient statistic case we have qg;, = g4 and gy, = qp. With negative bias on the accounting
report, we have ¢;; = (1—a)g;; foralli = g, b, j = h,, as described in Table 5. Thus the sufficient
statistic property is satisfied independently of « € [0, 1] because G5, = @y and Gy, = G-

We know from Sabac and Tian (2015) that the right-hand side of the disclosure condition is
constant and equal to one as long as z is a sufficient statistic for y with respect to a. Thus, the
right-hand side of the condition is equal to one independently of the accounting bias «. This side
of the condition captures effort incentives and, in the sufficient statistic case, effort incentives are
provided by z alone, which is unaffected by accounting bias.

The bad type contract Uy, = U;;, = UbT is independent of negative bias o because U] is
independent of such bias and ¢, = ¢;. Indeed, to obtain the corresponding efficient contract for
negative bias o, we only need to substitute the values of the corresponding probability parameters
from Table 5.

Solving (5) for the good type contract in the sufficient statistic case yields

U} — U]

Usr =
Qgh — Qbh (6)
Ul — U/
U = Usp, + —— .
qgh — 4bh

Because ¢., = (1 — a)q.;, for z = g,b and g, = gy, it follows that Uy, is also independent of
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negative bias o and we have, after substituting g, into the expression for Uy,

vi-ul _— v
—U., .
(ggn —an)(L—a) 7" (a0 — @) (ggn — @) (1 — @)

Uz (o) = Uy, + @)

To conclude the characterization of the efficient contract under negative accounting bias, we note
that the bad type gets a risk-free contract independent of bias, whereas the good type gets a risky
contract where the payment for low outcomes is unchanged but the payment for high outcomes
increases with the bias «, see (7) above.

To understand why the efficient contract changes in this way with respect to the bias « it useful
to turn to the left-hand side of the disclosure condition (LR), which captures the confirmatory role
of the public signal y and is equal to ¢(g|H, ay,)/d(g|L, ar,). Using the corresponding probability
parameters from Table 5, it is easy to see that ¢(g|H, ay,) is independent of o, whereas ¢(g|L, ay,)
is increasing in a. Thus, the ratio ¢(g|H, a)/d(g|L, as,), which characterizes the confirmatory
power of y with respect to z = g, is decreasing in the negative accounting bias «. Finally, we note
that negative bias generally reduces the confirmatory power of the hard accounting report because
the above argument does not rely on the sufficient statistic condition.

To conclude, in the case of negative accounting bias, the left-hand side of the disclosure con-
dition is decreasing in the bias o making the condition harder to satisfy, although in the sufficient
statistic case the left-hand side remains strictly greater than one and the condition is always sat-
isfied. The principal is worse off with increasing bias o not because the cost of effort incentives
provided through z, that does not change, but because of the increasing cost of eliciting a truthful
report of z from the manager (achieved in this case only by increasing payment to the good type
for a high outcome as « increases).

To see that biasing the hard accounting report always makes the principal worse off, note
that the expected compensation paid to the manager only depends on bias through the ex-post
expected compensation paid to the manager that reports good news, E[c,(y, a)|as]. The expected

compensation paid to the agent has to increase to compensate for the riskier contract offered to
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the good type. Indeed, it is sufficient to prove that E[c,(y, )|an] > Elc,(y,a = 0)]as), or,
equivalently aly;+(1—a) (o) > Izy. Butu(ody,+(1—a)lu(a)) > aUsy+(1—a)Usn (o) =
Uz = u(Im), where the first inequality is due to risk aversion, and the following equality follows
directly from (7). Taking into account that the manager’s utility is strictly increasing proves the

desired inequality.

Positive bias

With positive bias, the analysis parallels that for negative bias. With positive bias on the accounting
report, we have ¢;; = 0+ (1 — 3)g;; forall i = g,b, j = h, [, as described in Table 5. Thus the
sufficient statistic property is satisfied independently of 3 € [0, 1] because Gy, = Gy and Gpp, = G-

The characterization of the optimal contract in (4) and in (5) is the same. The contract offered
to the bad type is independent of bias and we can write the contract offered to the good type, the

solution to (5), as follows:

(1= qu)Uf = (1 = ggn)U]

Uarr = q q
gh — Qbh
U = U U= U, v
oL dgh — Gbh '

Because 1 — ., = (1—f)(1—q.s) for z = g, band g, = gy, it follows that Uy is also independent

of positive bias 3 and we have, after substituting g.;, into the expression for Uy,

Ul —Uf v

@ —am(L—p) 1~ ©

UsL(B) = Ugn — (an — @) (ggn — qon) (1 = B) °

To conclude the characterization of the efficient contract under positive accounting bias, we note
that the bad type gets a risk-free contract independent of bias, whereas the good type gets a risky
contract where the payment for high outcomes is unchanged but the payment for low outcomes
decreases with the bias 3, see (9) above.

To understand why the efficient contract changes in this way with respect to the bias [, it useful
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to turn to the left-hand side of the disclosure condition (LR), ¢(g|H, ar)/¢(g|L, ay), which cap-
tures the confirmatory role of the public signal y. Using the corresponding probability parameters
from Table 5, it is easy to see that ¢(g|H, a;,) is decreasing in /3, whereas ¢(g|L, aj,) is independent
of . Thus, the ratio ¢(g|H, ay)/d(g|L, i), which characterizes the confirmatory power of i with
respect to z = g, is decreasing in the positive accounting bias 3. Finally, we note that positive
accounting bias reduces the confirmatory power of the hard accounting report in the general case
because the above argument does not rely on the sufficient statistic condition.

To conclude, in the case of positive accounting bias, the left-hand side of the disclosure con-
dition is decreasing in the bias 3 making the condition harder to satisfy, although in the sufficient
statistic case the left-hand side remains strictly greater than one and the condition is always sat-
isfied. The principal is worse off with increasing bias [ not because the cost of effort incentives
provided through z, that does not change, but because of the increasing cost of eliciting a truthful
report of z from the manager (achieved in this case only by reducing the payment to the good type
for a low outcome as (3 increases).

To see that biasing the hard accounting report always makes the principal worse off, note
that the expected compensation paid to the manager only depends on bias through the ex-post
expected compensation paid to the manager that reports good news, E|c,(y, 5)|as]. The expected
compensation paid to the agent has to increase to compensate for the riskier contract offered to the
good type. Indeed, it is sufficient to prove that E[c,(y, 8)|asn] > E[c,(y, 8 = 0)|ay], or, equivalently
Bl + (1 = B) L (8) > Iyr. Butu(Blym + (1 — B)131(B)) > BUsn + (1 — B)Usr(B) = Usr =
u(Is1,), where the first inequality is due to risk aversion, and the following equality follows directly

from (9). The manager’s utility being strictly increasing proves the desired inequality.

Negative versus positive bias

The sufficient statistic case is a good benchmark for understanding how bias affects the confir-
matory role of the public signal because the effort incentives are provided exclusively by the soft

managerial report, while the reporting incentives are provided by the hard accounting report. Be-
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cause bias affects only the distribution of the hard signal (and does not affect the distribution of the
soft signal), the only impact of bias will be on the reporting incentives provided by the hard signal.

Referring back to Figure 6, we note that introducing bias causes the two indifference lines for
the good type, f,cy, and the bad type, cyc,, respectively, to rotate about the fixed points f;, =
(UI,U}) and ¢, = (U, U]). With negative bias, both lines rotate in a counterclockwise direction
because their slopes become flatter with increasing «, causing the contract for the good type to
shift to the right, thus increasing U,y . Similarly, with positive bias, both lines rotate in a clockwise
direction because their slopes become steeper with increasing 3, causing the contract for the good

type to shift down, thus decreasing Uy,

I =ulU) /

Expected compensation for the good type ¢y
fora=p ~- N

UgL(B) UgL Ug' Ugn Ugn (@)

Figure 7: Increase in the risk premium: negative vs. positive bias in the sufficient statistic case.

For the same amount of negative and positive bias, 0 = a = [ respectively, the principal
increases the agent’s utility of the high payment and reduces the agent’s utility for the low payment
by the same respective amounts (U] — UN/((ggn — qon)(1 = 6)), see (7) and (9). But this implies

the expected compensation cost for the good type will be higher with the negative bias than with
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the positive bias as illustrated in Figure 7. Shifting the utility for the high outcome Uy by the
same amount upwards as shifting the utility for the low outcome Uy, downwards leads to a higher
expected compensation for the good type agent (a higher risk premium) due to the convexity of
the inverse utility function I = »~*(U). Thus, the same amounts of negative bias being costlier
than the corresponding positive bias, we can infer that negative bias is more damaging to the

confirmatory power of the accounting report than the same amount of positive bias.

38



References

Arya, A. and J. Glover (2008). Performance measurement manipulation: cherry-picking what

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

Berg, J., L. Daley, F. Gigler, and C. Kanodia (1990). The value of communication in agency
contracts: Theory and experimental evidence. In Research Monograph Number 16. The

Canadian Certified General Accountants’ Research Foundation.

Beyer, A., D. A. Cohen, T. Z. Lys, and B. R. Walther (2010). The financial reporting environ-

ment: Review of the recent literature. Journal of Accounting and Economics 50, 296-343.

Chen, Q., B. Mittendorf, and Y. Zhang (2010, Winter). Endogenous accounting bias when deci-

sion making and control interact. Contemporary Accounting Research 27(4), 1063—1091.

Christensen, J. (2010). Accounting errors and errors of accounting. The Accounting Re-

view 85(6), 1827-1838.

Christensen, P. O. and G. A. Feltham (2005). Economics of Accounting: Volume II - Perfor-
mance Evaluation. Springer Series in Accounting Scholarship. Springer Science+Business

Media Inc.

Dechow, P. M. and 1. D. Dichev (2002). The Quality of Accruals and Earnings: The Role of

Accrual Estimation Errors. The Accounting Review 77(Supplement), 35-59.

Dye, R. A. (1983, Autumn). Communication and post-decision information. Journal of Ac-

counting Research 21(2), 514-533.

Gao, P. (2013). A meameasurem approach to conservatism and earnings management. Journal

of Accounting and Economics 55, 251-268.

Gigler, F. and T. Hemmer (1998). On the frequency, quality, and informational role of mandatory

financial reports. Journal of Accounting Research 36(Supplement), 117-147.

Gigler, F. B. and T. Hemmer (2001, October). Conservatism, optimal disclosure policy, and the

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

39



Gigler, F. B, C. Kanodia, H. Sapra, and R. Venugopalan (2009, June). Accounting conservatism

and the efficiency of debt contracts. Journal of Accounting Research 47(3), 767-797.

Glover, J. and H. Lin (2016). Accounting conservatism and incentives: Intertemporal consider-

ations.

Ljiri, Y. (1975). Theory of Accounting Measurement. Sarasota, FL: American Accounting Asso-

ciation.

International Accounting Standards Board (IASB) (2015a, May). Basis for Con-
clusions on the Exposure Draft Conceptual Framework for Financial Report-
ing. Downloaded from http://www.ifrs.org/Current-Projects/IASB-Projects/Conceptual-

Framework/Documents/May

International ~ Accounting  Standards Board (IASB) (2015b, May). Exposure
Draft Conceptual Framework for Financial Reporting (ED/2015/3). Down-
loaded from http://www.ifrs.org/Current-Projects/IASB-Projects/Conceptual-

Framework/Documents/May

Kim, S. K. (1995). Efficiency of an information system in an agency model. Econometrica 63,

89-102.

Kwon, Y., P. Newman, and Y. Suh (2001). The demand for accounting conservatism for man-

agement control. Review of Accounting Studies 6(1), 29-51.

Kwon, Y. K. (2005, November). Accounting conservatism and managerial incentives. Manage-

ment Science 51(11), 1626-1632.
Laffont, J.-J. and D. Martimort (2002). The Theory of Incentives. Princeton University Press.

Laux, V. and P. C. Stocken (2012). Managerial reporting, overoptiover, and litigation risk. Jour-

nal of Accounting and Economics 53, 577-591.

Myerson, R. B. (1979, January). Incentive compatibility and the bargaining problem. Econo-

metrica 47(1), 61-73.

40



Myerson, R. B. (1981). Optimal auction design. Mathematics of Operations Research 6(1), 58—
73.

Penman, S. (2017). Conservatism as a defining principle for accounting. The Japanese Account-

ing Review Doi:10.11640/tjar.6.2016.03. Forthcoming.

Rothschild, M. and J. Stiglitz (1976, November). Equilibrium in competitive insurance mar-
kets: An essay on the economics of imperfect information. The Quarterly Journal of Eco-

nomics 90(4), 629-649.

Sabac, F. and J. J. Tian (2015, July). On the stewardship value of soft managerial reports. The
Accounting Review 90(4), 1683-1706.

Stiglitz, J. E. (1977, October). Monopoly, non-linear pricing and imperfect information: the

insurance market. The Review of Economic Studies 44(43), 407—430.

Watts, R. L. (2003). Conservatism in accounting part I: Explanations and implications. Account-

ing Horizons 17(3), 207-221.

41



