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Abstract

This paper studies the accounting treatment of uncertainty and how it affects a firm’s
capital structure. We distinguish two sources of uncertainty that raise reliability concerns:
inherent uncertainty and incentive uncertainty. By inherent uncertainty, we refer to uncertainty
about the quality of raw information regarding future cash flows. By incentive uncertainty, we
refer to uncertainty of the quality of accounting numbers conveying the raw information. We
explore features of accounting that can effectively deal with these two types of uncertainties in
order to aid in the debt-equity decision of the firm. To handle inherent uncertainty, preferable
accounting involves flexible revenue/expense recognition rules that recognize more profit when
the uncertainty level is low. To deal with incentive uncertainty, a stringent revenue/expense
recognition rule may be desirable to fend off potential accounting abuses.

Inflexible accounting rules cause a firm's financing choices to deviate from what would
be obtained with complete information. Given any accounting rule, an information environment
with a lower (higher) uncertainty regarding future cash inflows leads to higher (lower) expected
debt financing. This is because assessed default risk is increasing in the uncertainty of future

cash inflows, holding the uncertainty of the outflows constant.



Accounting Treatment of Inherent Versus Incentive Uncertainties
and the Capital Structure of the Firm

1. Introduction

This paper studies the accounting treatment of uncertainty and how it affects a firm’s
capital structure. Our analysis distinguishes two sources of uncertainty that raise reliability
concerns: inherent uncertainty and incentive uncertainty. By inherent uncertainty, we refer to
uncertainty about the quality of raw information regarding future cash flows. In particular, we
examine the uncertainty about hardness (or softness) of the raw information. By incentive
uncertainty, we refer to uncertainty about the quality of accounting numbers conveying the raw
information. In particular, we consider the uncertainty over the credibility of accounting
numbers due to the potential management misrepresentation of the underlying raw information.
Accounting features, such as the revenue/expense recognition criterion, respond to such
uncertainties and, as a result, accommodate or restrict the supply of information that affects the
firm capital structure decisions.

In the presence of the inherent uncertainty, we show that a flexible accounting rule, such
as historical cost accounting with multiple permissible revenue recognition methods, induces
more efficient financing decisions and is thus preferable to a stringent accounting policy, such as
cash accounting or even fair value accounting. The primary reason is that flexible accounting
allows the recognition choice itself to convey information about information quality (e.g., non-
recognition implies the raw information is too soft). In contrast, in the presence of both inherent
and incentive uncertainties, the firm is better off with a stringent accounting policy, such as
historical cost accounting with only one permissible revenue recognition method. This is

because stringent accounting mitigates the adverse selection problem in the capital market.
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In a single firm setting, we model a debt-equity choice that involves a trade-off between
the expected bankruptcy cost of debt and the opportunity cost of equity. The trade-off generates
a demand for information regarding future cash inflows and outflows, especially the inherent
uncertainty thereof. In particular, it is important to distinguish the state where a firm receives
soft information or no information at all (modeled as having a posterior distribution which is the
same as the prior distribution) from the state where the firm receives certain hard information
(modeled as having a posterior with the same mean as the prior but with a smaller range). That
is to say, the resolution of inherent uncertainty matters from a capital structure standpoint.

In a benchmark information environment with no inherent uncertainties (i.e., the raw
information is always hard), we show that a standard fair value accounting rule suffices to induce
an optimal financing arrangement and to achieve economic efficiency. Under this rule, revenues
and expenses are recognized before the actual cash receipts or outlays.

In the presence of inherent uncertainties, we show that the desirable accounting method
involves flexible revenue/expense recognition rules in order to effectively communicate the
needed information. When the information about future cash flows is soft or absent, the
accounting method deviates from the standard fair value accounting to reflect the higher
remaining uncertainty involved. In general, fewer future profits/losses are recognized in the
presence of soft information or in the absence of any information." No single revenue
recognition policy (e.g., fair value accounting or cash basis accounting) is sufficient to convey

the underlying information in most cases. Instead, the desirable accounting method will allow

! Similarly, the FASB Statement of Concepts No.5 also recognizes the “unavailability and

unreliability of information” as salient features of accounting’s information environment, which may
delay accounting recognition of the information. See FASB Statement of Concepts No. 5 (1984, para.
77.)
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for flexibility so that profits are recognized at different points in the transaction cycle. In
addition, these recognition rules should reflect the uncertainty of future cash inflows as well as
outflows, rather than the uncertainty of net future cash flows.

Adding another layer of uncertainties to the mix, we consider incentive uncertainties
which are introduced into the accounting process by potential management misrepresentation.
We show that the way in which accounting handles uncertainty becomes quite different in the
presence of both inherent and incentive uncertainties. More specifically, we consider a setting
where the manager acts on behalf of the equity investor and where he has an incentive to
withhold critical information when negotiating the credit terms. The debt investor, anticipating
this incentive, would charge a higher premium when suspecting such abuses. The higher
premium, in turn, forces many good firms out of the credit market. We show that in such cases
all parties may be better off, ex ante, by adopting a stringent accounting rule.

We also study the impact of the above accounting characteristics on the firm capital
structure. The stringent accounting rule, which is used to fend off potential management abuse,
causes the firm's financing choices to deviate from ideal ones under the condition of complete
information. Finally, our analysis reveals how a firm’s information environment affects the
equilibrium financing choices. When information about future resource inflows is easier to
obtain relative to future resource outflows, debt-financing will more likely be used. In contrast,
when there is more uncertainty about future revenue relative to costs, equity-financing will more
likely be used. This is because assessed default risk is increasing in the uncertainty of future

cash inflows, holding the uncertainty of the outflows constant.



A fundamental connection between accounting income-measurement concepts and the
information for economic decisions has been suggested in the accounting literature.” Demski
and Sappington (1990) construct an accounting model which features (abstract) accruals and a
valuation language. They identify the conditions under which accounting income measurement
fully reveals underlying information about a firm. We expand their setting by introducing a
specific decision context (debt-equity choices) and the explicit accounting features of revenue
and expense recognition policies. The matching property of accrual accounting has been studied
by Rogerson (1997) and Reichelstein (1997) in a project-selection setting, as well as by Ohlson
and Zhang (1998) in a firm-valuation setting. In both settings, matching allows accounting
income to be an efficient aggregator of the underlying information for a particular economic or
measurement purpose. In recognition studies, one policy is shown to dominate another in a
stewardship setting (Liang 2000, Dutta and Zhang 2001), in an operating setting (Kirshenheiter
1999), or in a combination of consumption timing and stewardship settings (Antle and Demski
1989). In these studies, various recognition policies regulate the flow of underlying information,
which affects economic choices and, thus, equilibria. In this paper, we focus on a different
economic trade-off (debt-equity) and on the information properties of underlying information
(hard-vs-soft information and inherent-vs-incentive uncertainty). As a result, the desirable
accounting method in our setting has different characteristics from those in earlier studies. In
particular, a key finding is the importance of allowing for multiple recognition rules based on the

properties of the underlying accounting events.

2 The income-measurement and economic information-content perspectives are the two dominant

schools of thought in the US. The former is emphasized by numerous writers such as Paton (1922), Paton
and Littleton (1940), and [jiri (1975) while the latter is emphasized by Demski and Feltham (1976),
Christensen and Demski (2002), and Christensen and Feltham (2002).
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Furthermore, the issue of “flexible versus stringent” accounting rules also has a long and
rich history in the accounting literature (e.g., Catlett 1964, Brown 1966, Estes and Brown 1966).
More recently, Dye and Verrecchia (1995) study the issue from a contracting perspective and
identify sufficient conditions for a flexible expenses recognition rule to dominate a stringent one.
Flexible expenses recognition, as they show, leads to better control of the manager’s moral
hazard problem and hence increases the owner’s net profit. We examine this issue from a
(capital) valuation perspective and show that a stringent accounting rule is generally more
welfare enhancing in the presence of adverse selection in the credit market. The reason that our
finding is different from that of Dye and Verrecchia (1995) is two-fold. First, since we do not
consider the internal moral hazard problem of corporate managers, the advantage of flexible
rules in fulfilling a stewardship role (as identified in Dye and Verrecchia 1995) is absent from
our paper. Second, in a valuation context with incentive uncertainty and soft information, a
stringent rule mitigates the adverse selection problem in the credit market.” This adverse
selection aspect is not modeled in Dye and Verrecchia (1995). Our study also emphasizes how
information properties affect accounting methods in the absence of any incentive issues. For
instance, the existence of soft information per se does not render flexible rules less desirable. In
a setting with only inherent uncertainty due to the presence of soft information, a flexible rule is

still preferable to a stringent rule.* However, when soft information creates incentive uncertainty

3 Evidence is considered to be “soft” when its interpretation differs across various parties. See

Kirschenheiter (2002) for related discussion on “soft” and “hard” information and “honest disagreement.”

4 This conclusion, although similar to that of Dye and Verrecchia (1995), is based on
fundamentally different reasoning. The preferability of a flexible rule is not due to the incentive
consideration associated with the application process of the accounting rules. Instead, it is due to the
added capacity of the accounting rules themselves.
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with respect to the credibility of accounting reports, a stringent accounting rule may be more
desirable.

Our study also contributes to the literature on capital structure. Since the seminal work of
Modigliani and Miller (1958), various theories have been proposed to explain a firm’s debt-
equity choices. For example, the tradeoff theory predicts that an optimal debt level balances the
tax benefit against the financial-distress cost of debt (Baxter 1967, Chen 1979, Kraus and
Litzenberger 1973). The pecking order theory emphasizes the cost of information asymmetry
between managers and investors (Myers and Majluf 1984). Hart (1995) offers an explanation of
debt which is based on the theory of incomplete contracts. Our paper adds to the literature by
demonstrating how a firm’s information environment (hard vs. soft information and inherent vs.
incentive uncertainty) affects the equilibrium financing choices. In addition, we demonstrate
how the conflict between managers and debt holders affects a firm’s capital structure through its
impact on accounting principles.

The remainder of the paper proceeds as follows. Section 2 outlines the economic model
with an endogenous demand for information. Section 3 describes the information environment
and the full information benchmark. In sections 4-7, we examine the impact of inherent and
incentive uncertainty on desirable accounting policies and optimal financing choices. Section 8
concludes the paper.

2. The Economic Structure and Demand for Information
2.1 Equity Investor
Consider an economy in which a risk-neutral equity investor (or owner) owns a two-

period stochastic production technology. On date 0, the technology requires an initial monetary



investment, a cash outflow denoted x, > 0, which is known with certainty. We assume the equity
investor provides the funding for x,, which is immediately spent on the firm’s operations. On
date 1, a random cash inflow y, > 0 is realized. At the start of the second period, the project
requires a second investment, denoted x, > 0, which is followed by a second cash inflow y, > 0,
realized on date 2. We assume the probability distributions of y,, x,, and y, are mutually
independent. Define k = x, —y, as the extra funding needed for the second period. Assume k >
0 and k €{0, X/3, 2X/3 X} with X > 0, Prob(k=0) = Prob(k=X/3) = Prob(k=2X/3) = Prob(k=X)=
1/4,and y, € {Y,, Yy} with Yy > Y, > 0, Prob(y,=Y,) = Prob(y,=Y,) =1/2.> These strong
assumptions are made simply to highlight the intuition behind the results; all of our results can
be generalized to cases where k and y, have other (and perhaps more realistic) probability or
density functions. See Figure 1 on page 10 for a timeline of the model.

The project is a single venture. The initial investment (X,) is not scalable and all future
cash inflows and outflows are irreversible.® The firm must secure enough funds by date 1 to

cover all possible realizations of k. We call this the operating constraint.”

3 Modeling k, as opposed to X,, has the advantage of analytic ease, without any loss of generality,

For a given distribution of y,, there is a one-to-one mapping between the distribution of x, and that of k.
The restriction k > 0 is simply a statement that x, is greater than y, state-by-state. There is no extra
restriction by using k.

6 As such we assume that the owner cannot bypass the first period to invest in the second period

only, nor can the owner liquidate the project on date 1. The firm has a long-term commitment such that
once the initial investment is made, the firm must follow through and complete the project.

! Alternatively, one can assume that a shortage of operating funds incurs a cost and the optimal
capital infusion is the amount that equates the marginal cost of fund-shortage to the marginal benefit of
alternative use of the fund. Under this more general assumption, the funding source (debt or equity) may
affect the optimal amount of funding. Our operating constraint, which is a simplification of the general
assumption, implies that any such shortage is prohibitively costly. This allows the paper to focus on the
other tension on funding sources (debt or equity).
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Since we assume k > 0, the operating constraint requires additional funds to flow into the
firm by date 1. There are two sources of funding: equity and debt. We use

ee R’
to denote the owner’s equity contribution to the firm on date 1. To create an economic trade-off,
we assume that any unused funds (over and above the realized k) earn a zero return, and the
owner’s alternative use of the funds induces a discount rate, r > 0.
2.2 Debt Investor

As an alternative funding source, a risk-neutral debt investor (or banker), who has
enough funds to finance the firm for the second period, is also available on date 1.* To create
gains to trade, we assume that the banker’s discount rate (for bankruptcy-free loans) is zero.
Denote the amount of debt raised for the second period by

deR".
We assume there is no incentive to borrow more than necessary to fund a dividend payment. In
exchange for receiving d from the banker, the firm promises a repayment on date 2, denoted Q.

The actual payment to the banker at t=2, denoted P, is given by

P Q ifz>Q
Tz ifz<Q

where z =y, +d+e—x,+y,=d+e—k+y, which represents the firm’s available funds on

date 2. If the firm defaults (i.e., z < Q), the bankruptcy triggers a dead-weight loss, denoted by

s We can prove that allowing debt-financing on date 0 complicates the analysis but would not

change the gist of our results. Also, we assume the firm may engage in a single loan agreement at date 1,
not a series of loans with different terms. We conjecture that allowing that possibility does not add new
major insights because at the margin, the last in this series of loans would be subjected to the same
economic tensions.
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C, which is paid (to the court) by the banker.” We assume that C is a linear function of d, the
actual amount borrowed, (i.e., C = c-d, where c is a known positive cost parameter). The
banking market is competitive such that, conditional on public information, the expected
repayment to the banker is equal to the amount borrowed plus expected bankruptcy costs. We
call this the financing constraint.
2.3 Firm’s Financing Problem

On date 1, the firm chooses the best combination of equity (e) and debt (d) to maximize
the expected NPV of the project. Denote Q as the set of accounting information available on
date 1. We assume that Q is the product of an accounting system which converts a set of
underlying raw information, including cash flows and other primitive signals, into stylized
accounting numbers such as revenue and expenses. Both equity and debt investors have perfect
understanding of the accounting system and homogenous beliefs about the properties of cash
flows and other primitive signals. Throughout the paper, we assume that Q is publicly
observable and always includes realized cash flows x,; and y,. Depending on the accounting
policy, Q may also include non-cash components, such as a deferral or accrual that, in turn, may
convey other primitive signals (which we model in later sections 3, 4 and 5). Figure 1 provides a

timeline of the model.

’ The existence of the non-trivial bankruptcy cost is an important and critical assumption, not

which party pays the cost. The same results are obtained if we assume the owner pays the cost with
slightly more notation and analytical complexity.
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Figure 1: Time Line of the Model

Date 0 - 1 1+ 2
| | |
Operating Cash Flows -X, Ty =% =-(y,tk) 1Y,
Financing Cash Flows +X, +e Ifz>Q,-P=-Q
+d Ifz<Q,-P=-2z

where z = e+d-k+y,

Accounting information Q

On date 1, the optimal financing arrangement is a solution to the following optimization

program:

Choose (e(Q), d(Q), Q(2)) to maximize

D> V(e,d,QIQ) Prob(y,,k|Q) Prob(Q) (1)
subject to:

d(Q) + e(Q) > supremium {support(k)|Q} (operating constraint)

E[Ple(.), d(.), Q(.), Q]= d(Q) + Prob(z < Q|Q)-c-d(Q) (financing constraint)

where V(e, d, Q|QQ) = —e(Q) + [e(Q) +d(Q) +y, -k - P(z,Q)] y and the discount factor is
denoted as y = 1/(1+ r). The function V(.) represents the NPV of the firm’s future cash flows,
evaluated on date 1. Its first component , — e(.), is the current contribution to the firm by the
equity investor. The second component, [e(.) + d(.) +y, -k - P] v, is the discounted value of the

date-2 net cash flow.!°

" Note that x, is a sunk cost on date 1 and is therefore excluded and y, is realized before the debt or
equity funding is chosen. So, the expectation is taken over k and y,.
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We assume that a solution to the linear program exists and denote EV(Q) as the expected

date-1 value of cash flows given the best financing arrangement, conditional on Q. That is

EV(Q) = D V(e*(Q),d*(Q),Q*(Q)) Prob(k, y,|Q)

=—e*(Q) + [e*(Q)+d*(Q) + E[y,|Q] - E[k|Q] — E[P|Q]] y. (2)
Since the financing constraint is satisfied, i.e., E[P|Q] = d*(Q) + B(Q) ¢ d*(2), we have

EV(Q) = [E[y,|Q] - E[k|Q] —r e*(£2) — B(€2) ¢ d*(Q)] v 3)
where B(€2) as the equilibrium default risk given the optimal financing choices

B(Q) = Prob(e*(Q)+d*(Q)+y, — k < Q*(Q)|Q). 4)
The unconditional, ex ante NPV can be written as X,EV(Q)Prob(Q). Notice within the square
bracket of (3), the first term is the expected receipt, the second term is the expected outlay, and
the last two terms are the expected costs of equity and debt capital respectively.

Our model highlights a trade-off between debt and equity. Taking on debt frees up the
owner’s capital for other uses while using equity eliminates the dead-weight loss of bankruptcy.
When the trade-off is non-trivial, there exists an endogenous, economic demand for information
about future cash flows."" If it appears that k is likely to be low, the firm may borrow less
without violating the operating constraint; if'y, is likely to be low, the firm may switch to equity

financing because the debt investor may demand a high repayment Q."

""" The tradeoff is trivial if equity or debt always dominates as the preferred financing choice. Ifr =

0, equity financing is superior (and free) and is always used. If ¢ =0, debt financing is superior (and
free). In either case, any information about y, or X, is useless for financing purposes.

2 The way that we model the trade-off (opportunity cost of equity r vs. bankruptcy cost C)
resembles a tax story of debt. In general, the opportunity cost of equity (r) is endogenous in that it
depends, among other things, on the leverage of the firm (d) and the tax rate (say t). An identical
economic trade-off appears if we introduce taxes into the model and endogenize the cost of equity r
(instead of treating it as exogenous). Since this does not alter the ensuing accounting story nor provide
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3. Information Environment and the Full Information Benchmark
3.1 Properties of the Underlying Information

Now we focus on the nature of the available information set 2. The first-period
operation generates information about future cash flows. We use two random variables, 6 and p,
to represent the primitive information.” Suppose that & € A contains information about k, u € N
contains information about y,, and, for tractability, assume that 6 and p are independent of each
other. In general, d and p may indicate that future cash flows are likely to be higher or lower
than the prior belief. They may simply confirm the prior belief but with higher confidence, or
they may not change the prior belief in any respect. To account for these four possibilities, we
assume

deA={H,M,L,e}andpeN={H, M, L, o} (5)
where the marginal probabilities are Prob(6=L) = Prob(6=M) = Prob(6=H)= = € (0, 1/3], and
Prob(u=L) = Prob(u=M) = Prob(u=H)=p € (0, 1/3]. The joint probability functions are given in

the following two tables.

Insert Tables 1a and 1b Here

additional accounting insights, we see no reason to burden the model with more notations and algebra.
Further, for a similar reason, we abstract away from an endogenous investment decision, which is an
important issue in understanding the effect of information on equilibrium cost of capital (see Kanodia
1980, among others). While our assumptions on the cost of capital and the investment decision are
limitations, they allow us to build a richer accounting model to highlight how accounting deals with
inherent and incentive uncertainties, which is the main focus of the paper.

3 In addition, realized cash inflow y, may also contain information about future cash flows (x, and
y,). We assume information contained in cash flows is a subset (or a garbling) of the information
contained in d and p. There is no loss of generality because one can always redefine 6 and p such that the
assumption is satisfied.
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Intuitively, an H (L) signal indicates that expected future cash flows are higher (lower) than
originally expected. An M signal indicates that new information merely confirms the original
expected value with perhaps a change in other cash flow properties (e.g., k|6=M has the same
mean but a smaller variance or range compared with the unconditional k)."

By assuming @ € A and 2 € N, we allow ¢ and p to be null (2). When they are null, the
conditional distributions are the same as the priors (i.e., prob(k|6=2) = prob(k) and prob(y,|u=2)
= prob(y,)). We interpret value ¢ as representing either no new information or soft information.
With no new information, the conditional distributions are, of course, the same as their priors.
By soft information, we mean that different parties may disagree on how the information is to be
used to update the size and the direction of future cash flows. So, the only agreed-upon
distribution of future cash flows is the same as their (common) priors. When the realized 6 and p
are hard (#), all parties agree on the updated (conditional) distribution of future cash flows. As
a result, ex ante, there exists uncertainty regarding the “hardness” of information variables & and
u. For example, if 1 < 1/3, information about k is hard with probability 3w and is soft with
probability 1 —3n. We call this the inherent uncertainty regarding the hardness of 6 and p.

When & = 1/3, there is no such inherent uncertainty because & is always hard."’

" As an alternative device to model information, one can use a state variable and define payoffs as

function of the state. Information is then introduced as partitions of the state space. As yet another
alternative, one can model primitive signals as future cash flows plus some noise. We suppress the state
representation and model information via conditional probabilities. See Christensen and Demski 2003
(chapter 5) for more on the art of modeling information.

5 See Ijiri 1975 for an in-depth discussion on the hardness of information. Intuitively, hard
information is objective and leads to an agreement in interpretation. Shipped but uncollected sales are
strong evidence for pending cash inflows just as used but unpaid services are evidence of pending cash
outflows. In contrast, soft information is subjective and may give rise to disagreements among interested
parties, such as the honesty of a loan client or projections of future cash inflows stemming from a new
drug discovery. In securities regulation, soft information generally refers to “information about an issuer
that inherently involves some subjective analysis or extrapolation, such as projections or estimates”
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Definition 1: We say there is no inherent uncertainty with respect to 6 (L) if t=1/3 (p =
1/3) and there is an inherent uncertainty with respect to 6 (L) if t < 1/3 (p < 1/3)

Fundamentally, the hard-vs-soft distinction emphasizes the idea that there must be a
minimal level of reliability in  and p before they are used in a multiple-agent setting.'® Soft
information is less useful in a multilateral setting because negotiating (financial) contracts
requires a common set of expectations among the interested parties (see e.g., Sunder 1997). If
the banker (who wants better credit terms for the bank) or the owner (who wants better terms for
the firm) challenges the information presented to them (such as the revenue/expense numbers),
there must be some defensible evidence in order to resolve the dispute. Hard information
naturally rises to these challenges while soft information does not, by definition. We wish to
establish that the presence of this inherent uncertainty significantly influences the design of
accrual accounting.

3.2 Full Information Benchmark: Q = Q™" = (x,,y,, 8, u)

As a benchmark, we consider the ideal setting in which both 6 and p are perfectly
reproduced by the accounting system on date 1. That is, Q = (x,, y,, 5, u). Let (e*(5,u), d*(3,n),
Q*(8,u)) denote the optimal financing choices based on (5, p), suppressing the arguments (x,,
y,). Solving the financing problem under full information yields the following:

Lemma 1: Assume 0<Y,<X, ¢/3<r <2c/3, under full information, the optimal financing

arrangement is
Table 2

(Jennings et al. 1998, p. 231).

¢ With a single-person decision setting, this distinction is less important because the decision maker
would choose to put appropriate weights on both hard and soft information in his possession to best

maximize his/her objective function.
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Revenue information: p Expense information: § (probability)
(probability)
o or H (1-2m) M (m) L (m)
d=X d=2X/3 d=X/3
H(p) e=0 e=0 e=0
o2 <t d=X d=2X/3 d=X/3
2 or M e=0 e=0 e=0
(1-2p) e d=Y, d=min(Y,, 2X/3) | d=min(Y,, X/3)
e=X-Y, e =2X/3-d e=X/3-d
L (p) d=Y, d=min(Y,, 2X/3) |d=min(Y, X/3)
P e=X-Y, e =2X/3-d e=X/3-d

(All proofs are placed in the appendix)

Intuitively, if the future cash inflow (y,) is likely to be high (u=H), the default risk is low;
optimal d(.) is chosen according to the maximum cash outflow (k), which is based on
information provided by 6. If the future cash inflow is likely to be low (n = L), the default risk is
high; optimal d(.) is chosen to avoid default (i.e., Y; or the highest k given 9, whichever is
lower) with the rest of the funding provided by equity. In cases which fall in-between (i.e., p =
M or @), financing choices are made by a similar cost-benefit analysis.

In this benchmark case, the firm achieves economic efficiency because all available
information is assumed to be perfectly known to the decision makers. However, in practice,
such ideal conditions are not commonly met. So, we assume these primitive signals (6 and )
are not observable by equity and debt investors. Instead, an accounting system transforms the
signals into accounting numbers, which are reported to investors for making their financing
decisions.

In the following sections, we explore desirable accounting properties in a sequence of

three environments: (1) with a lack of inherent uncertainties, (2) with inherent but not incentive
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uncertainties, (3) with both inherent and incentive uncertainties. Our intent is to explore how
accruals should be constructed in response to different informational and behavioral
environments.

4. Lack of Inherent Uncertainties and Fair Value Accounting

4.1 Cash Accounting and Fair Value Accounting

Let F represent all non-cash elements in Q, so Q = (y,, x,, F). Consider F a mapping from
the underlying raw information (i.e., X,, y;, 0, i) to accounting items, such as revenues and
expenses. A simple example is Cash Accounting, denoted F**3" = (rev, exp), where

FCASH(XD Y1, 0, 1) = (rev, exp> = <Y1a X1>- (6)
The date-1 information set under cash accounting is Q = Q" =(x, y,, F**%") " Cash accounting
ignores any non-cash elements in the raw information set and prevents accounting from
revealing anything about d and p to users, except for the unlikely case where realized cash flows
already convey all the information contained in 6 and p.

In contrast, non-trivial accrual accounting allows revenues and/or expenses to be
different from cash inflows/outflows, with the differences booked as cost/revenue deferrals or
accruals. These deferrals/accruals have the potential to convey more information about future
cash flows, which may improve firm decision making. Consider another natural benchmark
accounting policy where earnings correspond to economic income. Revenues (or expenses) are
recognized as the realized cash inflows (or outflows) plus the expected value of the future cash
inflows (or outflows). Since these accounting numbers are unbiased estimates of total cash
flows, we call this Fair Value Accounting, denoted F*¥ = (rev, exp), where

rev =y, + E[yJu], and exp = x, + E[x,3]. )
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Under fair value accounting the date-1 information set is Q = QY =(x,, y,, F*"). Note that the
fair value measures represent value-in-use. They correspond to Level 3 estimates using the
Income Approach specified in the recent FASB exposure draft on fair value.'”

From an income-measurement perspective, fair value accounting recognizes both cash
and non-cash revenues and expenses. From an information perspective, fair value accounting
allows the firm to release information, over and above the realized cash flows, through accruals.
In particular, F(.) and realized cash flows combine to reveal accruals (e.g., rev —y,= E[y,|u]),
which in turn, tell the users something, though perhaps not everything, about the underlying 6
and p. See Table 3 for the mapping from d and p to revenues and expenses under fair value as

well as cash accounting.

Insert Table 3 Here

4.2 Optimal Economic Decisions under Fair Value Accounting

When there are no inherent uncertainties, the expected future cash flow conveys all the
necessary information needed for optimal financing choices. As a result, fair value accounting
has the desirable property of inducing optimal financing decisions.'®

Proposition 1: Assume no inherent uncertainties with respect to o or u (i.e., p=n=1/3)
(1) Under fair value accounting, revenues and expenses are invertible in (8, n); and

7" See pages 3-9 of exposure draft “Fair Value Measurements” issued by the Financial Accounting

Standards Board on June 23, 2004.

'8 Under a generic accounting policy F(.), the date-1 information set is Q = (x,, y,, F(.)) and the
optimal financing choices are denoted e*(Q2), d*(Q2), and Q*(Q2). To highlight additional information
contained in accruals and to unclog notations, we suppress arguments x, and y, in F(.), e*(.), d*(.), and
Q*(.); and we write F(o,u), e*(F(d,u)), d*(F(5,un)), and Q*(F(5,u)) throughout the paper.
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(2) Fair value accounting induces optimal financing decisions. That is, for all 5 € A and
p e N:

e*(F(8,1)) = e*(3,p); d*(F(3,m) = d*(S,p); Q*(F™(3,1) = Q*(3,p). (8)

(3) If realized cash flow y, does not perfectly reveal 6 or W, then fair value accounting is
strictly preferred to cash accounting, or

Y su EV(Q“*")Prob(8,1) < Y 5, EV(Q™) Prob(3,p). 9)
Intuitively, when there are no inherent uncertainties, information is always hard and, in
our model, there exists a one-to-one mapping between E[x,|d] and & and, similarly, between
Ely,/u] and p. Knowing the accruals is identical to knowing the underlying 6 and p. See Table
3a for optimal capital structure choices under the fair value accounting with no inherent

uncertainty.

Insert Table 3a Here

However, if there exist inherent uncertainties, the fair value accounting does not fully
reflect the resolution of these uncertainties. To illustrate, suppose there is an inherent
uncertainty with 8 (m < 1/3). The expectation of x, is the same when § is average (M) as when d
is null (2). That is: E[x,|0=M] = E[x,|0=&]. The fair value accrual does not distinguish the state
where 9§ is average (M) from the state where 6 is null (). These two different states imply
different properties of the future cash outflow (k): 6=M signals a lower variance of the future
cash outflow k. The lowered variance may lower the default risk if the firm chooses debt-
financing. Distinguishing =M from 6= can be crucial in making financing choices. However,

the fair value policy does not make such a distinction, which leads to sub-optimal decisions (see
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Table 3b for financing choices under fair value accounting with inherent uncertainties). This is a
weakness of conveying information using point estimates. We use Graph 1 to illustrate this

example.

Graph 1: Expenses under the Fair Value Policy

Underlying Effect on Reported

Information Default Risk Expense

o Accrual

good (L) — decreased — E[x,/6=H]
confirming (M) | — decreased — E/lx,]

bad (H) — increased — E[x,/6=L]
null or soft (o) —> same as prior —> Elx,]

Insert Table 3b Here

5. Inherent Uncertainties and Flexible Accounting
5.1 Flexible Accounting

Now we introduce a flexible accounting policy where the recognition of
revenues/expenses depends not only on the mean of future cash flows but also on the hardness of
the information. If the underlying signals are absent or soft (e.g., d = @), no accruals are booked
even though the expected future cash flow is not zero. Consider the following specification of

Flexible Accounting, denoted FF"** = (rev, exp),
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(v, + Ely,lul.x, + E[x,[8])  ifuzeandd=o

((yﬁE[yzlu)L le ifp#oandd=o

FFLEX (rev, exp) = x, + E[x,]

1> 1 E 28 L
Yo Gt B e
(0,0)

j ifu=ocandd # o

ifu=eanddo=o (10)

The date-1 information set under flexible accounting is: Q = Q™ =(x,, y,, F*"*%)." See Table 4

for the mapping from J and p to revenues and expenses under this policy.

Insert Table 4 Here

Under the flexible accounting, the amount of revenue recognized is limited by the
softness of the underlying information. The flexible accounting resembles the current GAAP in
that uncertainties with respect to both resource inflows as well as outflows determine revenue
recognition: revenues must be both “realized or realizable” and “earned” in order to be

recognized.” In the first case where p # @ and § # @, hard information is available for both cash

rev
" Notice, a matching rule is followed. That is: for all rev, exp = (x, + E[x,|8 ) ————.
i+ Ely,lu]

The same results are obtained if the matching requirement is dropped and the Flexible Accounting can be
alternatively defined as:

(v, + Ely,lnlx, + E[x,[8]) ifp+oandd+o

- 1 E[Y2|H],X1) lfu oand d= o

(rev,exp) = (vi+ il

(1> %, + E[x,/8]) }flvl oandd * o
(yi»xp) lf“:®al’ld8=@

FLEX
F

2 See FASB conceptual statement No. 5, paragraph 83.
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inflows and outflows. This is the case, for instance, when cash flow y, is “realized”, and E[y,|u]
is “realizable” based on hard information (1 # @). In addition, even though only the x, portion
has been paid, the total costs (x,*E [x,|0]) are “incurred” upon the arrival of the hard expense
information (6 # @). Since the total costs are incurred, all revenues (y,+E[y,|u]) are considered
“earned.” Therefore, under the current GAAP, recognized revenues are equal to (y,+E[y,|u]).
In the second case, hard information is available about y, but not about x,. As a result,
even though both y, and y, are either “realized or realizable”, a high degree of uncertainty
remains regarding how much has been “earned” due to the uncertainty about the total costs (6 =
@). One example would be an airline issuing free frequent flyer miles when tickets are sold. In
this case, all inflows are realized. However, a high degree of uncertainty remains regarding the
cost the airline will incur fulfilling the frequent flyer miles obligation. So the current GAAP
requires that the total cash receipts be allocated between recognized revenues and unearned

revenues, based on the cost incurred and the projected future cost to be incurred.?' In other

X

+E = —
words, revenue equals (Y, [y,ln]) X, + E[x, ]

. Note that in this case the recognized revenue
is “realized or realizable” since the total revenue (y,+E[y,]) is “realized and realizable” (u # o).
More importantly, because future costs are subjected to high uncertainty (6 = @), only the x,

portion is certain and, thus, considered “incurred.” As a result, only a portion of total revenues

that matches the expenses x, satisfies the “earned” condition. The total amount of recognized

(y, +Ely,|u]) —

revenue, therefore, should be x, +E[x,]- *

2 SEC Staff Accounting Bulletin No. 101, December 3™, 1999.
22 Anther example of the above accounting practice is the “percentage-of-completion” method of
accounting for long-term contracts. In a situation in which the total costs of completing the project are
uncertain while the total cash receipts are relatively more certain, revenues are recognized based on the
portion of costs incurred relative to the total projected costs, i.e., X,/(X; + E[X,]). See “Accounting for
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In the third case, hard information is available on x, but not on y,. This corresponds to
the case in which total expenses are more certain, but significant uncertainty remains with
respect to total revenues. A typical case would be the accounting for natural resources (e.g.,
accounting for oil reserve by companies, such as Royal Dutch/Shell Group). Since a
considerable level of uncertainty exists with respect to the total eventual output, only the
“realized” portion (y,) is certain enough to meet the “realized or realizable” condition. Thus the
revenues recognized equals y,, and expenses are matched accordingly. The unrecognized
expenses (even though incurred) are deferred. These costs are recognized as assets and then
amortized or depreciated over time. Note that in this case, y, also satisfies the “earned”
condition because of less uncertainty with total expenses, x, + E[X,[0].

In the fourth case, considerable uncertainty remains with respect to both y, and x,. In this
case even though cash realized (y,) is certain, it is not clear how much has been “earned” due to
the uncertainty of the total cash outflow needed (6 = @). Hence the revenue recognized equals 0
because part of y, might have not been “earned”. This is the “completed contract” method in

accounting for long-term contracts.*

When a high degree of uncertainty exists about both cash
inflow and cash outflows of this contract, GAAP requires no revenue or expense be recognized
until the contract is completed and all uncertainties are resolved.

The key to flexible accounting is that both the uncertainty level about the cash inflow and

the uncertainty level about the cash outflow affect the recognition of revenues. That is, as the

Performance of Construction-Type and Certain production-Type Contracts,” Statement of Position 81-1
(New York: AICPA, 1981).

2 See AICPA “Accounting for Performance of Construction-Type and Certain production-Type

Contracts,” Statement of Position 81-1 (New York: AICPA, 1981).
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GAAP states, revenues must be both “realized or realizable” as well as “earned”. Because of
this, no single accounting method (fair value or historical cost) applies uniformly. It is
understood between the users and the preparers of financial statements that different rules are
applied under different circumstances.

From an information perspective, flexible accounting addresses, and perhaps overcomes,
the weakness of the fair value approach because the recognition rules take into account the
inherent uncertainties associated with future cash flows. The choice among permissible
recognition rules itself conveys information. In particular, the non-recognition of future inflow
(outflow) signals a higher remaining uncertainty. In the financing decision context, this feature
of flexible accounting is critical because it enables users to distinguish between important states
and therefore improve their financing decisions.

5.2 Optimal Economic Decisions under Flexible Accounting

Given the amount of information the flexible accounting policy conveys and given the
absence of any opportunistic (ab)use, it is not surprising that flexible accounting is weakly
preferable to fair value accounting (since more information may simply be disregarded if not
deemed useful). Proposition 1 establishes a strict preference for flexible accounting given our
financing setting (see Table 4a for optimal capital structure choices under flexible accounting

with inherent uncertainty).

Insert Table 4a Here

Proposition 2: Assume Prob(6=¢) # 0 and Prob (u=0) # 0, i.e., inherent uncertainties
exist regarding & and .
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(1) Under flexible accounting, revenue and expense are invertible in (3, p);
(2) Flexible accounting induces optimal financing decision. That is, for all Se A and
peN:

e*(F™(8,p)) = e*(3,p); d*(F™(8,p)) = d*(8,p); Q*(F™(3,1)) = Q*(3, ). (11)
(3) If realized cash flow y, does not perfectly distinguish & =M and 6 = @ and

sup(k|do=M) <Y, <sup (k) <Yy, then flexible accounting is strictly preferred to fair
value accounting, or:

Y5 EV(Q™)Prob(8,u) < Y5, EV(Q™) Prob(8,u). (12)

Compared with the fair value accounting, flexible accounting is better at handling the
inherent uncertainties in 6 and p. The fair value accounting forces a pooling of hard (M) and
soft signals (o) while flexible accounting distinguishes them via a recognition apparatus (by the
non-recognition of soft information). Hence, in this model, flexible accounting can fully restore
optimal financing choices, which makes it weakly preferable. To illustrate a strict preference,
we consider a setting where 6 = M and 6 = @ induce different financing choices. Given sup(k|o =
M) <Y, <sup (k) <Y, the default risk is zero and the funding need is 2X/3 when 6=M, while
the default risk is non-zero and the funding need is X when 6=2. The flexible accounting policy,
with its ability to distinguish between d =M and o = o, allows for a fine-tuning of the debt or
equity choices. The key feature of flexible accounting is its ability to convey higher moments
(of the random variable ), such as range or variance, not just the means, through the judicious

use of revenue recognition rules.** We would like to point out that our result critically depends

** The flexible accounting policy we choose to emphasize in this paper is not the only one that can

overcome the weakness of the fair value policy. Technically, an infinite number of recognition policies
(including unconventional ones such as using different smiling faces as an indicator, as some have
suggested) will work as long as the message’s dimensionality is large enough. So, the suitable policy is
not unique. However, we see, in practice, recognition polices similar to the one we consider. According
to standard-setters, recognition issues revolve around the so-called reliability/relevance trade-off. They
claim that such trade-offs may require the accountant to choose from among alternative recognition
policies, which include (1) non-recognition, (2) use of conventions, and (3) use of estimates and
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on the presence of inherent uncertainty. If no “hard” realizations of 6 (H, M, or L) induce the
same expectation of k as the “soft” realization (@), fair value approach would produce desirable
capital choices.
6. Stringent Accounting in Environments with Inherent and Incentive Uncertainties

So far we have assumed the accounting process is perfect and without any intentional
abuses. In this section we introduce managerial incentives and examine how they affect the
design of accounting policies. Managerial incentives may lead to conflicts of interest. Common
examples include owner-manager conflict, equityholder-debtholder conflict, and accountant-
manager conflict. Such conflicts of interest invite opportunistic (ab)use of accounting policies.
Given that such incentives exist, additional uncertainty is introduced into the accounting
numbers when users try to make inferences based on reported numbers. We call this additional
uncertainty incentive uncertainty. In this section, we probe this question by considering a
potential conflict between the manager/owner and the banker.
6.1 Incentive Uncertainty

In our model, suppose a manager privately observes 6 and p before they enter accounting
process and into firm financial statements. If the manager acts on the owner’s behalf, he may
favor the owner by being selective in his submission decisions. To illustrate, in cases of p=H,

the manager has an incentive to submit u=H to book a favorable revenue accrual so that better

approximations. In choosing from among these alternatives, they warned accountants to use "care and
attention to the circumstances at hand. Otherwise, their application may result in a reduction in the
reliability (and sometimes the relevance) of financial statement information. Accountants must be
continually mindful of whether what is gained by using those alternatives more than offsets what may be
lost by their application (See Johnson and Storey 1982 p. 8).” In this paper, we provide a framework
where the reliability concerns arise from inherent as well incentive uncertainties, and (in response)
accounting instruments include, indeed, the use of non-recognition and conventions.
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credit terms (a lower Q) may be obtained. In cases of u=L, he has an incentive to withhold the
information by simply stating that there is no new information (claiming p=o), which is intended
to avoid a higher Q. Given the private nature the p-information, the accounting process cannot
distinguish between the lack of new information (u=2) and the withholding of unfavorable
information (u=L).* As a result, the manager has both the incentive and the ability to
misrepresent his private information.”® Graph 2 illustrates incentive uncertainty in our setting.

Definition 2: We say there is incentive uncertainty if

(i) there exist inherent uncertainties with respect to o and u,

(ii) 0 and u are privately observed by the manager, and
(iii) the manager cannot credibly convey 0=o or u=o.

Graph 2: Information Flows under Incentive Uncertainty

Underlying Expected Effect on Opportunistic
Information p Value of 'y, Default Risk Accruals
. rev=y, t
ood (H — high — decreased —
good (1D § Ely,[p=H]
confirming —> | same as prior | —> unchanged — rev =yt
M) Ely,]
bad (L) —> low —> increased
—> rev=y,
null or soft (g) | — | same as prior | —> | same as prior

> Similar assumptions are made in the disclosure literature (e.g., Dye 1985). In legal terms, there is

a distinction between positive vs. negative evidence. Here reported realizations of u (H and M) are
positive evidence. No disclosure is negative evidence which implies that p is either @ or L. As usual,
negative evidence is not as discriminating.

% The changes to Accounting Information in Figure 1 (page 10) are illustrated below:

Operating Cash Flows +y, - X,
Financing Cash Flows +e, +d
Accounting Information manager privately F(&’, u’)

observes 6 and u  reported

submits 8’ and p’
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When rev=y, is reported, which is purported to convey “u=¢”, a rational, competitive
banker would, in response, insist on a modified credit term, such as a weighted average of the
two states: p=o or u=L. This would benefit the owner when p is truly low but hurt the owner
when in fact p=e¢. Anticipating such interactions, the firm may be better off without such private
information in some cases. In turn, a contract that commits the manager not to abuse his power
may be desirable. However, any such contract between the manager and the banker can be
difficult to enforce because the ex post detection of withheld information is problematic. (See
Table 4b for optimal capital structure choices under flexible accounting with incentive

uncertainty.)

Insert Table 4b Here

6.2 Stringent Accounting Policy as a Commitment
Alternatively, accounting policy can be made more restrictive. Consider a cash-based

revenue recognition rule: Stringent Accounting, denoted F® = (rev, exp), where

Y

rev =y,, and exp =(X + E[x |6])—
: 1 ? y, + Ely,]

(13)

Under stringent accounting the date-1 information set under is: Q = Q° =(x,, y,, F®). (See Table
5 for the mapping from 6 and p to revenues and expenses under stringent accounting.) Under
such a regime, no revenue accruals are booked while information about future cash outflow (d) is
partially conveyed. We show that, under some conditions, the firm may find it optimal to

credibly commit not to abuse p information by agreeing to such a stringent accounting policy.
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(See Table 5a for optimal capital structure choices under stringent accounting with both inherent

and incentive uncertainties.)

Insert Tables 5 and 5a Here

Proposition 3: Assume the presence of both inherent and incentive uncertainties.
Suppose the realized cash inflow y, is not informative about future cash flows. If p is
sufficiently low, then there exists a set of parameters (r, ¢) with positive measures where
stringent accounting is strictly preferred to flexible accounting, or,

Y5 EV(Q™)Prob(8,u) < Y, EV(Q®) Prob(8,p). (14)

Intuitively, the manager has an incentive to withhold unfavorable default risk information
(u=L). However, a low enough p implies that the ex ante benefit of such opportunistic behavior
is low, while the loss when p=g is high (and occurs with probability 1-3p). Overall, the
economic loss due to information asymmetry is large. By agreeing to the stringent accounting
policy, unfavorable credit terms are avoided. At the same time, the firm may lose the favorable
credit terms when p is truly high. When the cost avoided exceeds the benefit lost, it is optimal to
commit to a stringent accounting policy. As a result, incentive concerns reduce flexibility in the
accounting standards.”’

6.3 Discussion

2 The idea that an ex ante efficiency arrangement involves some ex post inefficiency also appears

in Baiman 1975, Truman and Titman 1988, and Arya, Glover, and Sunder 1998 where parties agree to
commit not to discover some information. A slightly variant argument is at work here. Ex ante efficiency
is achieved by committing to only use a subset of information (as opposed to all possible information).
Pacharn 2003 uses a similar argument in explaining why certain accounting methods (e.g., depreciation)
only use a subset of information (typical depreciation expenses ignore some relevant market values).
More generally, any piece of information may be better left out of the accounting report when the
interpretation of its “bad” signals is subjected to a more severe asymmetric information problem than the
interpretation of its “good” signals.
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The incentive consideration enhances the argument for a stricter reliability requirement
for revenue recognition. Without incentive issues, the non-recognition of soft information arises
from a desire to facilitate finer financing transactions. With an incentive issue present, the
reliability concern (due to information asymmetry) gives rise to a non-recognition of both hard
and soft information. More importantly, such a reliability requirement is in the best interest of
the firm. That is, while the owner/manager in certain situations may, ex post, benefit from loose
recognition requirements (e.g., high realizations of ), he may, ex ante, be better-off with a strict
recognition rule given the anticipated unfavorable response from other economic parties (e.g.,
the banker). As we pointed out earlier, this is in contrast to Dye and Verrecchia 1995, who show
that a flexible GAAP is preferred to a stringent GAAP in the presence of internal managerial
incentives. A fully committed managerial contract, which is absent in our setting, can exploit the
flexible GAAP to better control a self-interested manager.

The result also has implications regarding the information environment and accounting.
For example, a major portion of the assets of high tech firms are intangibles. The value of these
assets arguably depends more on soft information. In this case, our results indicate that allowing
firms to recognize some of the assets may make the firms on average worse off. Consider the
case when telecommunication firms recognize revenues based on capacity swap. This type of
activity (i.e., recognizing assets/revenues under various creative names) can, after all, be
detrimental to the industry as a whole when facing tighter scrutiny by creditors. On the other
hand, firms in more traditional industries, which are less subject to soft information (e.g.
construction, auto, food), are better off with more flexible revenue recognition rule (such as the

flexible accounting rules for long term contracts).
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7. Results on Capital Structure

Finally, we report on the effect of alternative accounting policies on a firm’s capital
structure choices. Given that different accounting policies release different information for
financial decisions, accounting policies affect capital structure choices. A stringent accounting
policy restricts the flow of certain information and thus may cause more or less debt to be used
than under an ideal setting. Proposition 4 provides the details of expected debt as a function of
accounting policies.

Proposition 4: Assuming Y, < X/3, denote E[d|F] the expected debt as a function of

accounting policy F, then we have:

(1) if c/2 <r < 2c/3, expected debt under stringent accounting is greater than
under flexible accounting, i.e.,

E[dF1=(1-n) X>E[d[F""™ =1 -p) (1 -m) X +pY, (15)

(2) if c/3 <r < /2, expected debt under stringent accounting is less than under
flexible accounting, i.e.,

E[dF*] =Y, <E[d[F"™]=p(1-m) X +(1-p) Y, (16)

It is easy to verify that when debt is relatively inexpensive, or ¢/2 <r < 2¢/3, more debt
financing is used under stringent accounting than under full information because less information
on the revenue side prevents switching from debt to equity when, in fact, the default risk is high.
When debt is relatively expensive, or ¢/3 <r < c¢/2, less debt financing is used under stringent
accounting because less information prevents switching from equity to debt when the default risk
is low. In other words, low risk firms are denied access to credit markets due to lack of
accounting flexibility.

Our analysis also points to a link between the information environment and capital

structure. A high value of parameter m or p implies a high likelihood of receiving hard
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information about future cash inflows and outflows, which, in turn, affects expected capital
structure because the expected debt is a function of m and p. Under either flexible or stringent
accounting, the expected debt level is a decreasing function of &. This means that when
information about future outflow is more difficult obtained relative to information about future
inflows (i.e., for a fixed p, ® decreases), debt-financing will more likely be used (consistent with,
say, oil and gas companies where, relatively speaking, uncertainties reside mainly on the cost
side). When there is more uncertainty about future revenues, equity-financing will more likely
be used (consistent with the pharmaceutical or the high-tech industry).*®
8. Conclusion

In this paper we propose an information-economic interpretation of certain features of the
accounting measurement apparatus. The primary function of accounting is to convey
information to its users. In performing such a conveyance task, certain recognizable accrual
accounting features, like flexible or stringent recognition rules, which require deviations from
the fair value approach, emerge in response to characteristics of the economic and informational
environment. Such features of accounting, in turn, affect firms’ real decisions. In this paper, we
highlight the inherent/incentive uncertainty in the information environment and the capital
structure decision.

In doing so, we focus on the trade-off between flexible rules versus stringent rules.
Flexible accounting rules have the advantage of conveying more information. In our model, we

emphasize the higher moments of the underlying random variables as the additional information

2 Moyers (2001), in a concise review of the capital structure literature, supports our predictions with

empirical evidence on the financing choices of the oil and gas industry (high debt) and pharmaceutical
industry (low debt).
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conveyed by flexible rules, and this information is critical for financing decisions (debt or equity
choices). Stringent accounting rules have the advantage of fending off managerial abuses of
accounting flexibility. We show that, by preventing a firm from making opportunistic reporting
choices ex post, the stringent accounting rules cause the firm to be better off ex ante. Such trade-
offs, it seems, also emerge in the current debate over principle-based vs. rule-based accounting
standards.

Our study is preliminary, and future studies can expand in either one of two directions:
further understanding of how other accounting features affect capital structure, or studying how

information demands by debt investors affect accounting.
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Table 1a: Joint Probabilities of (k, d)

Prob(k, d) k=0 k=X/3 k=2X/3 k=X Total
d=H 0 0 25n 757 T
=M 0 Sn Sn 0 T
d=L 151 257 0 0 T
d=0 .25(1-3m) .25(1-3m) .25(1-3m) .25(1-3m) 1-3n
Total 25 25 25 25 1

Table 1b: Joint Probabilities of (y, ,1)

Prob(y,, 1) v,=Y, v, =Yy Total
u=H 1/3p 2/3p p
p=M .S5p 5p p
p=L 2/3p 1/3p p
L=o S(1-3p) S5(1-3p) 1-3p
Total 5 5 1
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Table 3: Accounting Representation of the Underlying Information

Underlying Information

Accounting Numbers

(rev, exp)
label (u, 8 Cash Fair Value Accounting
Accounting
1 (o, o) (¥, X, (yi+ Ely,l, x, + E[x,])
2 (o, H) (¥, Xp) (y,*+ E[y], x, + E[x,|6=H])
3 (2, M) (yp, X;) (y,+ E[y,], x, + E[x,])
4 (o, L) (yp, X (y,+ E[y,], x, + E[x,|6=L])
5 (H, o) (¥, X, (y+ E[y,lu=H], x, + E[x,])
6 (H, H) {y;, xp) {y+ Ely,ln=H], x, + E[x,3=H])
7 (H, M) (yp, X;) (y,+ E[y,Ju=H], x, + E[x,])
8 (H, L) (yp, X (y,+ E[y,|u=H], x, + E[x,|0=L])
9 M, o) (¥, X, (yi+ Ely,l, x, + E[x,])
10 (M, H) (v, X)) {y,+ Ely,], x; + E[x,5=H])
11 (M, M) {y1, xp) {yr+ Ely,], X, + E[x,])
12 (M, L) (yp, X (y,+ E[y,], x, + E[x,|6=L])
13 (L, o) (¥, X)) {yi* Ely,[p=L], x; + E[x,])
14 (L, H) (y1, Xy) (y,+ Ely,|u=L], x, + E[x,|5=H])
15 (L, M) (yp, X;) (y,+ E[y,Ju=L], x, + E[x,])
16 (L,L) (yp, X (y,+ E[y,|u=L], x, + E[x,/6=L])
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Table 3a: State-contingent Financing Choices:

Fair Value Accounting with No Inherent Uncertainty

Assume 0<Y, <X, ¢/3<r <2¢/3

Revenue information: p

Expense information: & (probability)

(probability)
Exp =x, + E[x,JH] | Exp=x, + E[x,)M] | Exp=x, + E[x,|L]
H (1/3) M (1/3) L (1/3)
Rev=y, + d=X d=2X/3 d=X/3
Ely,H] H{73) e=0 e=0 e=0
o2 <t df())( di(Z)XB df())(/?,
Rev=y, + M ° ° °
E[y,M] (1/3) cen |47V d=min(Y,, 2X/3) | d=min(Y,, X/3)
e=X-Y,_ e=2X/3-d e=X/3-d
Rev=y, + L (1/3) d=Y, d=min(Y, 2X/3) | d=min(Y, X/3)
Ely,|L] e=X-Y, e=2X/3-d e=X/3-d

Table 3b: State-contingent Financing Choices:
Fair Value Accounting with Inherent Uncertainty

Assume 0<Y, <X, ¢/3<r<2¢/3

Revenue information: p

Expense information: & (probability)

(probability)
Exp =x, + E[x,JH] | Exp=x, + E[x,)M] | Exp=x, + E[x,|L]
H (m) 2 or M (1 —2m) L ()
Rev=y, + d=X d=X d=X/3
E[y,|H] H(p) e=0 e=0 e=0
o2 <r df())( df())( dfé(B
Rev=y, + 2 or M e~ ¢~ °-
E[y,M] | (1-2p) eon |47V d=Y, d=min(Y,, X/3)
e=X-Y, e=X-d e=X/3-d
Rev=y, + d=Y, d=Y, d =min(Y,, X/3)
E[y,[L] L(p173) e=X-Y, e=X-d e=X/3-d
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Table 4: Flexible Accounting Representation of the Underlying Information

Underlying Information Accounting Numbers
(rev, exp)

label (u, & Flexible Accounting

1 (2, @) (0, 0)

2 (o, H) {y), (x+E[x,J0=H]) k,)*

3 (e, M) (y1, (X +E[x,]) k,)*

4 (o, L) (y), (x,+E[x,|6=L]) k)*

5 (H, o) {(y+ Ely,lp=H]) k,, x)*

6 (H, H) {y+ Ely,lp=H], x, + E[x,[3=H])

7 (H,M) (yi+ Ely,ln=H], x, + E[x,] )

8 (H,L) {yi+ Elyalp=H], x, + E[x,3=L])

9 M, o) {(y+ Elya)) ko x))*

10 (M, H) {yit Ely,l, x, + E[x,3=H])

11 (M, M) {yr+ Elyal, x; + E[x,])

12 (M, L) {yit Ely,l, x, + E[x3=L]

13 (L, @) {(y +Ely,|p=L]) k,, x))*

14 (L, H) {yi* Ely,lu=L], x, + E[x,|6=H])

15 (L, M) {yr+ Elyslu=L], x, + E[x,])

16 (L,L) {y+ Elyslp=L], x, + E[x,3=L])

*k,=x,/(x; T E[x,]) and ky =y / (y; + E[y,])
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Table 4a: State-contingent Financing Choices: Flexible under Inherent Uncertainty

Revenue information: p

Expense information: & (probability)

(probability) exp =0 or exp = exp =
(x,TE[x,6=M]k, [ (x,+E[x,[5=M]Dk, | (x,+E[x,[5=L])k,
o or H (1-2m) M () L (m)
Rev=y, + d=X d=2X/3 d=X/3
E[y,[H] H(p) e=0 e=0 e=0
< d=X d=2X/3 d=X/3
Rev=0or 2 or ¢ r e=0 e=0 e=0
Rev=y, + M ' _
E[y,/M] (1-2p) c<of2 d=Y, d=min(Y, 2X/3) [ d=min(Y, X/3)
e=X-Y, e=2X/3-d e=X/3-d
Rev=y, + L (p) d=Y, d=min(Y, 2X/3) [ d=min(Y, X/3)
E[y,|L] P e=X-Y, e=2X/3-d e=X/3-d

Table 4b: State-contingent Financing Choices: Flexible under Incentive Uncertainty

Cash Flow information: y,

Expenses information: exp (probability)

(probability)
exp=0or exp = exp =
(xFE[x,|6=M]k, | (x,*E[x,J5=M]k, | (x,7E[x,|6=L]k,
o orH M L
(1-2m) () ()
Rev=y, + H d=X d=2X/3 d=X/3
E[y,H] () e=0 e=0 e=0
d=X d=2X/3 d=X/3
c2<r e=0 e=0 e=0
Rev=y, + M _ '
E[y,/M] (p) c< el d=Y_ d=min(Y,, 2X/3) | d=min(Y, X/3)
e=X-Y, e=2X/3-d e=X/3-d
BSc<r* d=X d=2X/3 d=X/3
o L e=0 e=0 e=0
Rev=0 1 ’ )
(1~ 2p) < pres |47V d=min(Y,, 2X/3) | d =min(Y,, X/3)
e=X-Y, e=2X/3-d e=X/3-d

* B8 = (1/2 - 5p/6)/(1 — 2p) € (172, 2/3)
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Table 5: Stringent Accounting Representation of the Underlying Information

Underlying Information

Accounting Numbers

(rev, exp)
label (u, & Stringent Accounting
1 (2, @) (y1, (X +E[x,]) k, )*
2 (o, H) {y;, (x;+E[x,/3=H]) k, )*
3 (2, M) (y1, (x,TE[x,]) K, )*
4 (o,L) {y1, (x,+E[x,|0=L]) k, )*
5 (H, o) {y1, (X, FE[x,]) k, )*
6 (H, H) {y;, (x;+E[x,/3=H]) k, )*
7 (H, M) (y1, (X, +E[x,]) k, )*
8 (H,L) {y), (x,+E[x,]0=L]) k, )*
9 M, @) {y1, (x,FE[x,]) k, )*
10 (M, H) {y;, (x,+E[x,/3=H]) k, )*
11 (M, M) (v, (+E[x,]) k, )*
12 (M, L) (y1, (X +E[x,3=L]) k, )*
13 (L, o) (v, (+E[x,]) k, )*
14 (L, H) (1, (x,+E[x,/3=H]) k, )*
15 (L, M) (v, (X +E[x,]) k, )*
16 (L,L) (y1, (X +E[x,3=L]) k, )*

* ky =y, / (y; T E[y,])
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Table 5a: State-contingent Financing Choices: Stringent

Assume 0<Y, <X, c¢/3<r <2¢/3

Cash Flow information: y, Expenses information: exp (probability)
(probability)
exp = exp = exp =
(x,tE[x,|6=2])k, (x,tE[x,6=H])k, (x,+E[x,|6=L]k,
= (X, *E[x,[6=M])k,
@ orH M L (m)
(1-2m) ()
o2 <t dfo df(Z)X/3 di)§/3
Rev=y, | o, H,M, L - - -
+E[ya] ) e |4V d=min(Y,, 2X/3) | d=min(Y,, X/3)
e=X-Y, e=2X/3-d e=X/3-d
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Appendix
Proof of Lemma 1
To begin, we prove Lemma 0.

Lemma 0: The optimal financing choices are:

(1) d*(F(3, p))

=Y+ (KFG, w) - Y,) IEKEEG, w) <Yy) + IKEEG, ) >Y,) (BES, p)e <n)l;

(2) e*(F(3, ) = K(F(8, ) — d*(F(3, n))

where K(F(0, n)) = sup(k|F (5, n)), and 1(.) is an indicator function where 1(a) =1 if a is

true and 0 otherwise.

Proof: The operating constraint requires enough funding to cover the highest possible
realization of k. Therefore, the size of the funding K(.) must be the maximum k given the
information provided by F(o, n). So, if F(3, p) reveals é and p truthfully, K(2, p) = K(H, p) =X;
KM, p)=2X/3; and K(L) = X/3.

The firm may always borrow up to Y, given that a choice of d=Y, is free of bankruptcy.
If K(.) is less than Y, then the firm borrows K(.) and raises no additional equity; if K(.) is
greater than Y, and the expected cost of debt is lower than the cost of equity, the firm borrows
K(.) and raises no additional equity; if K(.) is greater than Y, and the expected cost of debt is
greater than the cost of equity, the firm borrows Y, and raises the rest with equity.

Applying the formula in Lemma 0 to the special case where F(3, u) = (8, ), we obtain

the optimal choices in Table 2 in Lemma 1.
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Proof of Proposition 1

First, we prove statement (1). Given the Prob(6=2)= Prob(u=2) = 0, rows labeled 1-5, 9,
13 on Table 3 may be discarded since they represent zero-probability events. With the
remaining rows (labeled 6-8, 10-12, and 14-16), it is easy to verify that the (rev, exp) is indeed
invertible in (3, p).

Statement (2) is a direct consequence of statement (1). Because (rev, exp) is invertible in
(8, u), knowing (rev, exp) is the same as knowing (5, u). Therefore, the optimal choice made
knowing (rev, exp) must be identical to those knowing (5, ) directly.

Now we prove Statement (3). From Statement (1), we establish that the fair value policy
provides the following partition of the set of the states:

{{65.475,485, {10}, {11},{12},{14},{15},{16}} (Al)
Suppose the cash accounting can distinguish all other states except states #8 and #16. Suppose
dy®* >0, e,*=0,d,,* =0, e,* > 0 because in state #8, the default risk is lower than in state
#16. So we must have cost of debt in state #8 (c B,;) less than the cost of equity (r): cf,* <r.
Similarly, cf,,* > r. The expected cost of capital for these two states is Prob(#8)cp.s* +
Prob(#16) r. Under fair value accounting, each state is perfectly revealed by the accounting
numbers, so the firm can achieve this expected cost of capital. However, since cash accounting
does not distinguish these two states, debt or equity choices are made based on the expectation
over these two states. Suppose under cash accounting, d,us .6 > 0 and € 45, ™ = 0, then we
must have the expected cost of capital as Prob(#8)cP.,* + Prob(#16) cf.,¢*, which is more than
that under fair value accounting. Suppose, instead du5.6* =0 and € 446,™ > 0, then we must

have the expected cost of capital to be Prob(#8) r + Prob(#16) r, which is also more than that
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under fair value accounting. Given that the two methods provide the same information and
therefore the same capital choices in all other states, we conclude that fair value accounting is
preferred to cash accounting. If the cash flow accounting cannot distinguish any other pair of
states in (A1), one can make an argument similar to states 8 and 16 example above. This is
because any pair will induce different default risk () or total funding need (K).

Proof of Proposition 2

Regarding statement (1), examining Table 4 indicates that under the flexible policy, (rev,
exp) is in fact invertible in (5, ) as long as E[x,|3] and E[y,|u] are never zero, which is the case
by assumption. Similarly, statement (2) is a direct consequence of statement (1).

Note we prove statement (3), i.e, the flexible policy is strictly preferred to the fair Value
policy. Comparing Table 3 and Table 4, we establish that the flexible accounting policy
provides a finer partition of the set of the states. To illustrate, we denote the sixteen possible
states by the label number in Table 3. So, the set of possible states is

S=1{1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16}.

Statement (1) in proposition 2 is equivalent to the statement that the flexible accounting provides
the following partition of S.

{{15,425,{35,445,455,{63,{75, 481,491, {10},{11},{12},{13},{14},{15},{16} }.

And Table 3 shows that fair value accounting provides the following partition of S.

{{1,3,9,11},{2,10},{4,12},{5,7},{6},{8},{13,15},{14},{16} }.

From here all we need to show is that there exists at least one state (5’,u’) such that EV(Q = (x,,
v, FFEEX(6°,1°)) > EV((x,, y;, FV(8,1))). Consider the state (=M, p) as an example, given the

hypothesis in the statement (3) in proposition 1: sup(k|6=M) <Y <sup (k) <Y,;. We know the
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default risk in this state is zero: B(6=M, p) = 0 because the lowest y, is greater than the highest k.
In other words, the firm can always pay for a second period loan. As a result, knowing the true
state (0=M, p), debt financing is the obvious choice: d*(6=M, p) =Q*(d=M, p) = sup(k|o=M) =
2X/3 and e*(6=M, p) = 0.

Under the flexible policy, these ideal choices are made because knowing the revenue and
expenses is the same of knowing (5, n) (recall by statement (1), (rev, exp) are invertible in (3,
w)). Under the fair value rules, the state (=M, p) is pooled with the state (3=, p). So, the
assessed default risk is no longer zero, B(F*V(8=M, n)) > 0. Depending on the parameter value,
equity may be used (if r < B(F*V(8=M, p)) c) or debt may be used (if r > B(F*V(6=M, p)) c).
Either way, capital is more costly than in the case of the flexible policy. So, here the flexible
policy is strictly preferred to the fair value policy.

Proof of Proposition 3

Assume Y, <sup (k|6=L) = X/3. This implies that default risk is non-zero for all states
because the only way to stay solvent is y, = Y, . In the presence of incentive uncertainty, the
manager would choose the following reporting strategy

¥, + Ely,[n] ifp=H,orM
rev =

Yy, ifp=Loreo.

The banker would assess default risk as follows
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B, 1) if rev =1y, + E[y,|u], for p =M, H,

Default Risk =

B = (1-3p)B(S,n=¢) +pPG,u=L)

(-3p)+p ifrev=y,.

Condition f* ¢ <r ensures that the manager can benefit from pooling with u= when, in
fact, p=L because the resulting financing cost is less than the cost of equity capital r. (In cases
when p=M or when p=H, reporting p=¢ would only increase the assessed default risk and
increase the financing cost. The manager, therefore, would not have an incentive to misreport.)

To show when the firm may benefit ex ante by committing to a stringent recognition
policy, we start with comparing V(FF*** | incentive) with V(F®), where V(FF"**, incentive)
denotes the ex ante NPV of the project based on the optimal debt-equity choices according Table
4b, and V(F®) based on Table 5a, similarly. Then we have

V(F™™, incentive) = )5, EV(F™*(3,u) incentive)

= Y5, EVFYG.)
+3p(r —cf*) ((1 -2n) X+ n2X/3 + 1 X/3)
—(1=3p) (cf*—¢c/2) (1 —2m) X+ 2X/3 +  X/3)
=V(F%) + [p (r —cB*) — (1 - 3p) (cB*—c/2)] (1 —m) X
From here, observe that if p is sufficiently small, V(F®) > Y EV(F™"*(3,p) incentive). So, the
firm will be better off, ex ante, by committing to a stringent recognition policy.
Proof of Proposition 4

The expected debt level given in proposition 4 is calculated based on Tables 4a and 5Sa.

The optimal choices in these two tables are calculated using Lemma 0, which is stated and

proved in the proof of Lemma 1.
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