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Abstract
Explicitly or not, an accounting measurement system must choose whether or not to exclude, from its scope consideration, any economic activities yet to occur. We provide a model
where such a scope distinction between measurements has both accounting and economic meanings. In particular, we represent measurements limited to past actions with an assets-in-place
(AIP) accounting measurement in contrast to a Full accounting measurement which represents
measurements anticipating future actions. We then embed the accounting model into a …rm’s
accounting choice problem in which the …rm rationally recognizes that its accounting choice may
change its own investment e¢ ciency as well as the risk premium in its share price. We analyze
how the optimal choice between the two measurements depends on the investment environment
(e.g., growth opportunities) as well as the inherent measurement characteristics (e.g., measurement noise). We show the optimal choice can be subtle if the …rm’s investment is endogenous to
the accounting regime itself. For example, Full accounting may be preferable even if the noise in
Full accounting is high in some cases. Similarly, AIP accounting may become preferable even if
the …rm-growth may be sizeable. The underlying driving force is that the endogenous investment
makes endogenous the total uncertainty of the …rm’s cash ‡ows as well as the resolution of the
uncertainty due to the accounting report. This indirect e¤ect of accounting measurement (i.e.,
the “real e¤ect” via the investment channel) changes the trade-o¤ the …rm faces in choosing a
preferred accounting measurement.
Key words: accounting measurement systems; measurement scope; accounting choice
The authors gratefully acknowledge the suggestions from Jeremy Bertomeu, Jonathan Glover, Bjorn Jorgensen,
Jing Li, John O’Brien, and seminar participants at the Tepper School of Business, Carnegie Mellon University and
2011 AAA Annual Meetings at Denver Colorado.

1

Introduction

This paper investigates the economic trade-o¤ of a scope consideration in accounting measurements.
Within the accounting structure, a critical scope issue is whether or not accounting measurement
excludes, from its measurement consideration, economic activities yet to occur. Traditional measurement devices restrict attention to measuring current or future consequences of past actions.
For example, the traditional accounting recognition of assets and liabilities emphasizes past transactions as the drivers for probable future bene…ts or sacri…ces (see, for example, the de…nition of
assets and liabilities in the FASB conceptual statements).1 Newer measurement devices, such as
fair value measurement, implicitly expand their attention to consequences of both past and projected future actions. This scope expansion is particularly pertinent when fair value measurement
includes current market prices that presumably re‡ect information about future cash ‡ows stemming from past actions as well as from projected future actions.2 The distinction between these
two measurement devices can be economically signi…cant when …rms face growth prospects (such
as investing in assets which contain real options).
We provide a model where such a distinction between measurements has both accounting and
economic meanings. In particular, we build two alternative accounting measurements that are
designed to measure future consequences emitting from either only the assets in place (AIP) or
both the AIP and a future growth opportunity. These alternative measurement choices generate
informational di¤erence in the resulting accounting measurements. We then embed the accounting
model into a standard economic model in which the accounting measurement choices may change
both distributional and allocational e¢ ciency in the economy.
Speci…cally, we consider a risk-neutral …rm making an initial investment (to establish AIP),
which is followed by a subsequent growth investment. Both investments generate random cash ‡ows
in the future. In between the two investment dates, the …rm must take an accounting measurement
1

In the recent joint FASB/IFRS conceptual framework project, the revised de…nition under consideration continues
to emphasize the presence of economic resources and obligations even though explicit reference to past transactions
has been removed.
2
One can argue that traditional accounting devices do, to some extent, consider future actions. At the initial
recognition, the prices of assets and liabilities do anticipate the value of real options. In impairment tests, changes
in the value of anticipated future actions would be considered in one form or another. However, the changes in the
anticipated future actions are certainly re‡ected in a slower pace in the traditional accounting system. At the same
time, certain fair value accounting treatments (e.g., the Level-3 fair value treatment) may provide only a partial
consideration of anticipated future actions. So the distinction may be a matter of degree.
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of the future cash ‡ows and report the measured accounting value to risk-averse equity investors who
determine competitively the share price of the …rm. Economically, the accounting report resolves
some uncertainty about the future cash ‡ows and thus increases the share price by reducing the risk
premium collectively required by investors (de…ned as the di¤erence between the expected future
cash ‡ows and the price). As a result, the informativeness of the accounting measures a¤ects the
risk premium in the …rm’s share price. The key feature of the model is the fundamental di¤erence in
information properties induced by the two accounting measurement structures: the AIP accounting
measure provides information only about the future cash ‡ow from the AIP investment while the
Full accounting measure provides information about the future cash ‡ows from both the AIP and
future growth investments.3 Investors understand such a structural di¤erence and make rational
inference based on the reported accounting value in pricing the …rm. From the …rm’s point of view,
the two accounting measures a¤ect the risk premium as well as the e¢ ciency of the initial investment
di¤erently, thus leading to di¤erent economic payo¤s to the …rm. These modeling choices establish
a non-trivial accounting choice problem faced by the …rm.
The main results of the model are presented in two steps. First, if the initial investment is set
exogenously, the …rm’s accounting choice problem boils down to a comparison of the risk premiums
in the share price under the two accounting regimes. Both accounting measures are informative of
and would resolve some uncertainty about the future cash ‡ows, thus having a direct e¤ect on the
risk premium. This direct e¤ect comes from the role of the accounting measures in only re‡ecting
(but not a¤ecting) cash ‡ows generated by the …rm’s investment activities. We show that the
accounting choice depends on the size of the …rm’s growth opportunity. In particular, we show that
…rms with su¢ ciently high growth prospects have a preference for Full accounting (for any given
accounting noises under the two accounting regimes). This is because the Full accounting measure
adds informativeness about the cash ‡ow from the growth investment, reducing more risk premium
demanded by investors. When the growth opportunity is important enough, the risk premium
under the Full accounting regime is smaller as long as its signal precision is not too low.
When the initial investment is endogenous, the accounting choice is less straightforward because
the investment decision is now partially motivated by the interim share price, making it endogenous
to the informational property of the share price (or, indirectly, the accounting measure). Unlike the
3

See more discussions and real-world examples about the two accounting measurements in Section 2.2.
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exogenous investment setting, the accounting measurements are now evaluated based on both the
investment-e¢ ciency and risk-premium concerns. First, we show Full accounting has an advantage
in improving the investment e¢ ciency because the Full accounting measure is more value-relevant
and provides more aligned investment incentives. Regarding the risk premium, the endogenous
initial investment opens another channel through which the accounting measurement a¤ects the
risk premium. This is because the endogenous investment makes endogenous the total (ex ante)
uncertainty of the …rm’s cash ‡ows as well as its resolution due to the accounting report. This
indirect e¤ect of the accounting measurement changes the trade-o¤ the …rm faces regarding the risk
premium.4 Unlike the exogenous investment setting, we show it is possible that the risk premium
is always lower under Full accounting regardless of its measurement noise (i.e., even for extremely
large noise) than under AIP accounting. Based on these results, we show it is possible that Full
accounting is preferable for any measurement noise it may have as long as the growth opportunity
is high enough. In fact, this counter-intuitive result is strong in the sense that the preferred Full
accounting measure leads to both higher investment e¢ ciency and lower (share-price) risk premium.
In essence, we show that, in evaluating accounting measurements, investment e¢ ciency and risk
premium may not necessarily be a trade-o¤. In addition, the same indirect e¤ect may cause AIP
accounting to be preferable for a growth …rm even if AIP accounting is as noisy as Full accounting.
Our paper contributes to the disclosure literature by emphasizing the importance of accounting measurement structure. Like earlier work, committing to better accounting disclosure in our
model improves the welfare of existing …rm owners by raising the share price in the secondary
market. However, past disclosure work mostly abstracts away from the structural di¤erence and
focuses on higher or lower quality of accounting disclosure (e.g., more or less noise in accounting
disclosures). Our paper makes a …rst attempt to model explicitly the scope dimension of accounting measurements (i.e., inclusion or exclusion of the information about cash ‡ows from future
actions) in addition to the noise dimension, thus extending the disclosure literature to capture
critical features of the accounting reporting system. Given the foundational role of transactions in
accounting, modeling the distinction between past and future actions for the purpose of accounting
measurements enhances the disclosure literature.
4

For example, although higher accounting noise may resolve a smaller portion of a given total cash-‡ow uncertainty
(i.e., leading to a higher risk premium), it reduces the initial investment and thus reduces the total (ex ante) cash-‡ow
uncertainty (i.e., leading to a lower risk premium).
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The results in our paper have implications for policy discussion about the design of the accounting measurement system. This is relevant to the on-going FASB/IFRS e¤ort to revamp the
conceptual framework, which now focuses on the measurement and elements phase. One implication
of our results is that the accounting measurement which leads to the highest investment e¢ ciency
and/or the lowest risk premium (or cost of capital) depends on …rm characteristics (e.g., growth
prospects) as well as environmental factors (e.g., measurement noise). This implication may justify
the existing mixed-attributes model in GAAP as well as the use of the fair value option under
SFAS 159. Another implication of our results is that, in considering accounting measurements,
the investment e¢ ciency and risk premium may not be necessarily a trade-o¤. In our model, Full
accounting both improves the investment e¢ ciency and reduces the risk premium in some cases.
The results in our paper also have implications for empirical accounting work on accounting
quality and cost of capital. The comparative statics results of our model generate empirical implications relating endogenous cost of capital or investment intensity (to information) to the choice
of accounting measures as well as to factors such as growth opportunity. For example, our paper
makes the point that the nature and direction of the relation between cost of capital and accounting information quality depends on factors such as …rms’growth opportunities, the degree of the
market-based accounting measurement use, and the managerial myopia in investment decisions.
In our paper, the presence of a future action (i.e., the growth investment) presents a challenge
to measuring an entity’s activities, because accounting must deal with the scope choice (i.e., inclusion or exclusion of the growth investment) in addition to other dimensions (e.g., measurement
precision). Our paper’s central accounting concern follows a broad theme in modeling work on accounting measurement structure.5 In the recent strands of this theme closely related to our paper,
Dye (2002) views classi…cation as a foundational accounting measurement function and its possible manipulation has implications in equilibrium accounting standards, which he terms, tellingly,
"Nash" standards. Dye and Sridhar (2004a) focus on accounting aggregation and the resulting
trade-o¤ between relevance and reliability. Along a similar line, Liang and Wen (2007) focus on
5
There was an older literature on accounting properties such as its axiomatic structure (Mattessich 1964), algebraic
representation (Butterworth 1972), objectivity and reliability (Ijiri 1975), and relevance and timeliness (Feltham
1972). This area remains less-explored; Professor Ron Dye attributed the lack of progress partially to Demski’s
(1973) "General Impossibility" observation "that Blackwell’s (1951) theorem, as applied to accounting, indicates that
in evaluating two non-comparable accounting information systems, one can always …nd a pair of decisions problems in
which one information system is preferred for one decision problem and the other is preferred for the second decision
problem" (page 52 in Dye 2002).
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input- versus output-based accounting measures and their di¤erential e¤ects on equilibrium investment. Among other studies highlighting the importance of accounting structure, Arya et al. (2000)
revive the earlier linear algebra work on the double-entry bookkeeping structure into a modern light.
Ohlson (1995) and Feltham and Ohlson (1995) bring valuation theory to clean-surplus accounting.
Liang and Zhang (2006) study the e¤ects of ‡exible and rigid accounting regimes when …rms face
inherent or incentive uncertainties. Bertomeu and Magee (2009) model accounting-standard setters
in a strategic setting and study how political pressures may a¤ect the accounting regulation. Caskey
and Hughes (2011) examine how di¤erent fair value measures a¤ect the e¢ ciency of debt contracts.
Marinovic (2010) investigates the e¢ ciency implications of three alternative accounting methods
in the context of corporate acquisitions. Gao (2011) studies the role of accounting conservatism in
mitigating debt-contracting friction caused by anticipated ex post accounting manipulation. Some
other studies focus on the …nancial reporting quality choice (e.g., Stochen and Verrecchia 2004,
Bertomeu and Magee 2011). These studies have not focused on the scope issue raised by the future
activities.
Our paper is also related to the literature on the real e¤ect of accounting. The real e¤ect
literature, pioneered by Kanodia (1980), develops the notion that disclosure of accounting information has an impact not only upon market prices but also upon corporate production/investment
decisions (e.g., Kanodia and Lee 1998, Beyer and Guttman 2011). Our paper follows this line of
research and presents both direct and indirect (i.e., real investment) e¤ects of accounting structure
on the risk premium in share prices.
The rest of the paper proceeds as follows. Section 2 describes the model. Section 3 presents
the main analyses and results of the model, and Section 4 provides key discussions on the model
assumptions, relation to cost-of-capital studies, and policy implications. Section 5 concludes the
paper.

2

Model

A risk-neutral entrepreneur owns a technology, referred to as the initial project, which requires
an initial investment. Before making the initial investment, on date-1 ; the entrepreneur chooses
between two accounting measurement systems, assets-in-place (AIP) accounting and Full account-
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ing, for the …rm she establishes. On date-1, the entrepreneur observes a private signal, denoted by
2 R, about the initial project’s pro…tability and makes a private investment I1 ( ) (to establish
AIP). The chosen accounting system of the …rm generates a public accounting signal y on date-2 .
On date-2, the entrepreneur sells

(> 0) portion of her ownership in the …rm to outside investors

(in a secondary market) due to exogenous reasons, and the market price P is determined based
on all publicly available information. On a later date labeled as date-2+ , the …rm invests I2 into
another project, referred to as the future growth project. Both the initial project and the growth
project will generate cash ‡ows on date-3. We denote the total cash ‡ows on date-3 as x. Figure
1 summarizes the sequence of events.
t=1

t=1

t=2

t=2

t = 2+

t=3

Entrepreneur

Entrepreneur

Accounting

Entrepreneur

Firm makes

x is realized.

selects the

privately

report y is

sells

the growth

The …rm is

accounting

observes

announced.

of her shares.

investment I2 .

liquidated.

regime.

invests I1 ( ):

and

portion

P is determined.

Figure 1. The time line of events
We next provide more details on the model.

2.1

Cash Flows

The prior distribution of the entrepreneur’s private signal, , is normal with mean
V (i.e.,

0

and variance

v N [ 0 ; V ]). Based on , the entrepreneur chooses an investment I1 ( ) for the initial

project. Following the literature (e.g., Dye 2002; Dye and Sridhar 2004a), we assume the initial
investment I1 ( ) is made by the entrepreneur privately and is not observable to outside investors.
The initial project generates a cash ‡ow z( ; I1 ) on date-3. For tractability, we assume its terminal
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cash ‡ow is
z( ; I1 ) = 2

p

0):6 ; 7

I1 (

In addition to the initial investment opportunity, the …rm faces another investment opportunity
(i.e., the growth project) on date-2+ . Likewise, the …rm will observe a private pro…tability signal,
denoted by

2 R, about the growth project before making the growth investment I2 ( ). The prior

distribution of
we assume

is normal with mean

0

and variance V (i.e.,

v N[

0; V

]). For tractability,

is independent of all other variables including .8 The net cash return to the growth

project is
( ; I2 ) = 2

p
g I2

I2 (

0);

realized on date-3, where g is a commonly known constant re‡ecting the growth potential of the
growth project.9 That is, the larger the g, the more pro…table the growth project is (relative to the
initial project). Following Liang and Wen (2007), we assume that the …rm will choose the optimal
investment for the growth project (i.e., I2 = g ) for simplicity.10 As a result, the net cash return
of the growth project is
( ; I2 ) = g :
Higher g implies higher expected return (E[ ( ; I2 )] = g

0)

and higher cash-‡ow volatility from

the growth project (V ar[ ( ; I2 )] = g 2 V ). Including the cash ‡ow from the initial project, the
…rm’s total cash ‡ows on date-3 are

x

z( ; I1 ) + ( ; I2 ) = 2

p

I1 + g .

(1)

Notice the growth potential g also measures the signi…cance of the growth project relative to the
initial project. The higher the g, the more important the growth project is to the …rm.
6

When < 0, the project is forgone, i.e., I1 = 0 and z = 0.
All
of our qualitative results throughout the study still hold if we assume the terminal cash ‡ow is z( ; I1 ) =
p
2 I1 + "z , where "z is a white noise independent of any other variables.
8
This assumes the pro…tabilities of the two projects are uncorrelated. However, all qualitative results in the paper
remain the same as long as is not su¢ ciently correlated with .
9
Similarly, when < 0, the growth project is forgone, i.e., I2 = 0 and = 0.
10
Even if the …rm’s future investment is not in the optimal level, all qualitative results in the paper remain the
same as long as the future investment is exogenously given (i.e., I2 = u2 g where u2 is a constant), or endogenously
given and independent with the initial investment strategy (i.e., I2 = u2 g where u2 is independent with I1 ).
7
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2.2

Two Accounting Regimes

Before the entrepreneur observes

and invests in the initial project, she needs to select between

two accounting measurement systems: assets-in-place (AIP) accounting and Full accounting. The
selected accounting system will generate a public accounting signal on date-2 .
2.2.1

Assets-in-place (AIP) Accounting

If the entrepreneur selects AIP accounting, the accounting signal is a noisy measure of the initial
project’s partial cash ‡ow, and generally, we assume the AIP signal is,
Yp =k

p

I1 + "p :

Here, the accounting measurement noise "p v N [0; Vp ] is independent of any other variables. The
parameter k 2 [0; 2] is a commonly known constant. It re‡ects certain inter-period revenue/expenseallocation accounting rules in order to compute the date-2 recognized earnings attributed to the
initial project. Given our focus is not on the allocation issues within AIP accounting, we set k = 2
for ease of exposition and denote the AIP accounting signal as y p , i.e.,
p
y p = Y p jk=2 = 2 I1 + "p :11
Notice that AIP accounting does not re‡ect the cash ‡ow from the future growth project (i.e.,
), but only provides information about the cash ‡ow from the initial project (i.e., E[y p ] = z).
This accounting model is consistent with the traditional accounting principle that focuses on the
assets in place and ignores any cash ‡ows from future yet-to-occur …rm investments.
2.2.2

Full Accounting

Alternatively, if the entrepreneur selects Full accounting, the accounting signal, denoted by y f , is
a noisy measure of the total cash ‡ows from both the initial and growth projects, that is

11

p
y f = x + "f = 2 I1 + g + "f ;

Retaining k (instead of setting k = 2) will not change any qualitative results of the paper.
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where the accounting measurement noise "f v N [0; Vf ] is independent of any other variables. The
Full accounting signal provides "comprehensive" information about the cash ‡ows from the future
growth project as well as the initial project. However, due to the aggregation, the Full accounting
signal does not provide the same precise information about the initial project as the AIP accounting
signal does (i.e., y f is a more noisy signal of cash ‡ow z even if Vf = Vp ). This modeling choice
is consistent with the market-based accounting, such as fair-value measurements, which considers
not only the current and future e¤ects from the assets in place but also the e¤ect from future
anticipated but yet-to-be-recognized assets and liabilities.
We view the central scope di¤erence between the two accounting measurement systems as
fundamental and envision that it operates at a conceptual level. As such, we emphasize that
the model here is one abstract attempt at capturing a key conceptual dimension of accounting
measurement design among many important dimensions which practitioners and policy-makers
consider. However, in the following, we provide a real-world accounting example to illustrate the
two accounting systems in the model. We view the equity method for investments in unconsolidated
subsidiaries as a form of AIP accounting while the fair-value-option method (from SFAS 159) for
the same investments as a form of Full accounting.12 Generally, Full accounting represents any
accounting measurement devices where the market/fair values of speci…c assets and liabilities or
the …rm’s own net assets as a whole enter into the accounting measurement of the same …rm. This
broad category includes examples such as market-based accounting for stock-options and mark-tomarket of …rms’own debts (which also correspond to …rms’own equity value).

2.3

Entrepreneur’s Objective Function and Interim Share Price

Following prior literature (e.g., Stein 1989; Liang and Wen 2007; Einhorn and Ziv 2007), we assume
the entrepreneur is interested in both the …rm’s current market price and the future cash ‡ows.
In particular, we assume, on date-2, after the accounting report (AIP or Full) is released, the
entrepreneur must sell

portion of her shares in the …rm (i.e.,

portion of the claims on the total

future cash ‡ows x) to outside investors in the secondary market due to exogenous reasons (e.g.,
12
One may argue that the historical price the …rm paid for the subsidiaries already contains the expected value
of the growth opportunities of the same subsidiaries (not just their assets-in-place). In this case, fair-value-option
method would re‡ect changes in the growth opportunities while the equity method would not. Accordingly, in our
model, Full accounting captures the change in the value of the growth opportunities of the subsidiaries as opposed
to the total growth-opportunity value.
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liquidity) and keep the remaining (1

) ownership. Accordingly, the entrepreneur’s objective

is to maximize a weighted average of the date-2 market price and date-3 total cash ‡ows (net of
the initial private investment cost I1 ) conditional on her private signal .13 That is, for a typeentrepreneur, the objective function on date-1 is

I1 ( ) + P + (1

Here,

)x:

(2)

measures the extent to which the entrepreneur’s initial investment is share-price motivated.

A higher

indicates a higher share-price motivated incentive in the entrepreneur’s endogenous

investment decision.14
The …rm shares are priced in a rational capital market. Investors in the capital market are riskaverse and have CARA utility functions with risk-averse coe¢ cient . That is, the utility function
of a typical investor i is
U (Wi ) =

exp (

Wi ) ;

where Wi denotes the investor’s wealth or consumption. Given the CARA utility function, following
standard results in the literature, the market price P is equal to the mean of the future cash ‡ows
minus a risk premium that is determined by the investors’perceived cash-‡ow volatility. We can
express the market price in the following mean-variance form:

P = E[xj ]

where

V ar [xj ] ;

(3)

is the publicly available information set to investors on date-2.15 The …rst term in (3)

represents the market’s expected total future cash ‡ows conditional on all available information,
and the second term is the risk premium, which depends on the conditional variance (i.e., the
13

Here we model the stock-price incentive as coming from the liquidity needs of the current owners for simplicity.
Another potential stock-price incentive in the literature may come from the presence of managerial stock-based
compensation, which is mute in our model.
14
If the weight on the share price in the entrepreneur’s objective function is not the same as the portion of the …rm
sold (i.e., ) due to any other additional stock-price incentives, all the qualitative results of the paper still hold.
15
Consider a perfectly competitive market. The wealth of a typical investor i is Wi = (x P )Di , where Di is
the investor’s demand of the …rm’s shares given price P . With the CARA utility function, the investor maximizes
] P
:
E[Wi j ] 2 V ar[Wi j ] = (E[xj ] P )Di 2 Di2 V ar[xj ]: Taking the …rst order condition, we have Di = E[xj
V ar[xj ]
R1
E[xj ] P
Since portion of the …rm’s shares is available for sale, the market clearing condition gives = 0 Di di = V ar[xj ] :
Thus, we have the market price P = E[xj ]
V ar [xj ] :
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unresolved cash-‡ow uncertainty), the risk-averse coe¢ cient ( ), and the portion of the …rm sold
( ). Combining (2) and (3), we have a setting with a risk-neutral entrepreneur and risk-averse
pricing, similar to that of Beyer (2009). In Section 4, we provide some discussion on a setting
where both the entrepreneur and investors are risk-averse.

3

Main Analysis

Since the entrepreneur is interested in both the market price and future cash ‡ows, to determine
her initial accounting choice, we need to consider both the share-price e¤ect and cash-‡ow e¤ect
of the two accounting regimes. For a given accounting measure y 2 fy p ; y f g, the entrepreneur’s ex
ante payo¤ or welfare on date-1 , denoted by W , can be expressed as

W

= E[ I1 ( ) + P + (1
= E[ I1 ( ) + (E[xjy]
= E[x

I1 ( )]

2

)x]
V ar [xjy]) + (1

E[V ar [xjy]]:

)x]
(4)

The …rst term in (4) is the expected total future cash ‡ow net of the initial investment cost. It
depends on the e¢ ciency of the initial investment, which may further depend on the accounting
measurement choice, especially when the investment is partially motivated by the interim share
price. The second term in (4) measures the expected risk premium the entrepreneur needs to
compensate outside investors, which depends on the conditional variance of the future cash ‡ows
(i.e., the unresolved cash-‡ow uncertainty). The entrepreneur’s accounting-choice decision depends
on both the investment-e¢ ciency and risk-premium concerns.
To facilitate our analysis, we …rst neutralize the investment-e¢ ciency aspect of the problem by
assuming the initial investment is exogenously given and focus on the conditional-variance comparison under the two accounting regimes. Then, we extend our analysis to consider the endogenous
investment and examine how the di¤erent accounting measures a¤ect the initial investment, the
conditional variance, and the entrepreneur’s accounting choice.
Following prior literature, we employ the following Approximation Assumption for tractability
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of the model.16
Approximation Assumption:

Let random variables m and n be independently normally

distributed. Denote f (mjam + n) the conditional density function for some constant a 2 R. We
assume, for all realizations of am + n;
Z

Z

+1

0
+1

mf (mjam + n)dm =
~
2

m f (mjam + n)dm =
~

0

Z

Z

+1

mf (mjam + n)dm and
1
+1

m2 f (mjam + n)dm.

1

Clearly, this approximation becomes increasingly accurate as the probability of m less than zero
reduces to zero.

3.1

Accounting Regime Choice with Exogenous Initial Investment

In this section, we consider a setting where the initial investment is non-strategic and exogenously
given. For simplicity, we assume the entrepreneur follows a linear investment strategy given as

I1

u2 (

0);

where the investment intensity u is a known positive constant.17
p
We …rst consider AIP accounting (i.e., y p = 2 I1 + "p ), where the accounting signal y p
provides information about only the initial project and conveys no information about the future
growth project. Substituting I1 and y p into (4), the entrepreneur’s welfare under AIP accounting,
16
Dye and Sridhar (2004b) and Stocken and Verrecchia (2004) use approximation assumptions in their analysis to
calculating the unconditional mean of an altered normally distributed random variable. Liang and Wen (2007) adopt
a similar approximation on the conditional mean calculation.
17
One practical purpose of this assumption is to have the same investment structure across the exogenous and
endogenous settings. In the endogenous setting, the investment structure is endogenously determined (see Section
3.2 for details).
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denoted by Wp , is as follows (with the Approximation Assumption),

Wp = E[2u

2

E[V ar [xjy p ]]

2

V ar [xjy p ]

2

V ar(2u ) 1

u2 + g ]

= (2u

u2 )

0

+g

0

= (2u

u2 )

0

+g

0

where V ar(2u ) = 4u2 V and

z;y p

=

s

2
z;y p

+ g2V

1
1+

Vp
4u2 V

;

(5)

:

The …rst two terms in (5) represent the expected total net cash ‡ows. The last term in (5)
represents the risk premium, which depends on the conditional variance comprised of the two
terms in the brackets. The …rst term in the brackets (i.e., V ar(2u ) 1

2
z;y p

) represents the

investors’perceived cash-‡ow volatility from the initial project conditional on the accounting signal
y p . In particular, V ar(2u ) is the unconditional cash-‡ow volatility from the initial project, and
the correlation coe¢ cient

z;y p

measures the extent to which the accounting signal y p resolves the

cash-‡ow uncertainty from the initial project. The correlation decreases in the accounting noise
(i.e., Vp ), which indicates the conditional variance increases in the noise. The second term in
the brackets (i.e., g 2 V ) represents the unconditional cash-‡ow volatility from the growth project.
Because the AIP accounting signal y p is not informative about the growth project, knowing y p does
not resolve any uncertainty about the cash ‡ow from the growth project.
p
Next we consider Full accounting (i.e., y f = 2 I1 + g + "f ), which is more comprehensive and
aggregates the cash ‡ows from both the initial and growth projects. Similarly, by substitution, the
entrepreneur’s welfare under Full accounting, denoted by Wf , is as follows (with the Approximation
Assumption)

Wf

= E[2u

u2 + g ]

= (2u

u2 )

0

+g

= (2u

u2 )

0

+g 0
v
u
u
=t
1+

where

x;y f

0

2

E[V ar[xjy f ]]

2

V ar[xjy f ]

2

V ar(2u ) + g 2 V
1

Vf
4u2 V +g 2 V

1

2
x;y f

;

(6)

:

Comparing (6) with (5), the expected total net cash ‡ows are exactly the same under both
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accounting regimes, while the conditional variances are di¤erent. Under Full accounting, the conditional variance is determined by: (i) the total unconditional cash-‡ow volatility from both the
initial and growth projects (i.e., V ar(2u ) + g 2 V ), and (ii) the correlation between the accounting
signal and the total cash ‡ows (i.e.,

x;y f ).

Unlike the AIP accounting signal, the Full accounting

signal y f is correlated with both the initial and growth projects and helps resolve the cash-‡ow
uncertainty from both projects. Similarly, higher accounting noise (i.e., larger Vf ) leads to a lower
correlation between the accounting signal and the total cash ‡ows and, thus, a higher conditional
variance.
Based on the above comparison, with exogenous investment, the entrepreneur’s accounting
preference only depends on the conditional variance of the future cash ‡ows (because the expected
future net cash ‡ows are the same under both accounting regimes). The structural di¤erence
between the two accounting regimes is the inclusion or exclusion of the future growth project in the
accounting measurement. This structural di¤erence leads to di¤erent conditional variances under
the two accounting regimes. The following lemma presents some comparative statics results on the
conditional variance.
Lemma 1 When the initial investment is exogenous (i.e., I1 = u2 ),
1. the conditional variance under either accounting regime (V ar[xjy f ] or V ar [xjy p ]) increases
in the accounting noise (Vf or Vp ), the investment intensity u, and the growth potential g.
2. The conditional variance under Full accounting (V ar[xjy f ]) increases in g at a lower rate
than that under AIP accounting (V ar [xjy p ]).
Proof. All proofs are in the Appendix.
As discussed above, higher accounting noise directly reduces the correlation between the accounting signal and the future cash ‡ow, and hence leads to a higher conditional variance. Besides
the accounting noise, higher investment (i.e., higher u or g) generates more (ex ante) uncertainty
in future cash ‡ows and leads to a higher conditional variance as well.18
18

From (5) and (6), higher u also increases the correlation between the accounting signal and the future cash ‡ow,
which may lead to a lower conditional variance. This decreasing e¤ect is always dominated by the main increasing
e¤ect under either accounting regime. Similar arguments also apply to g under Full accounting.
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Further, given the structural di¤erence, the growth potential g a¤ects the conditional variance
in di¤erent ways under the two accounting regimes. Under AIP accounting, the accounting signal
is independent of the growth project, and the entire cash-‡ow uncertainty from the growth project
(i.e., g 2 V ) adds to the conditional variance. On the other hand, the Full accounting signal is
informative about the growth project (as well as the initial project) and resolves partial cash-‡ow
uncertainty from the growth project. As a result, the growth potential g increases the conditional
variance at a lower rate under Full accounting than under AIP accounting.19
3.1.1

Accounting measurement factor (i.e., Vp or Vf )

In this subsection, we analyze how the accounting noise a¤ects the entrepreneur’s accounting regime
choice.
Proposition 1 When the initial investment is exogenous (i.e., I1 = u2 ), the necessary condition
for the entrepreneur to choose AIP accounting is the AIP accounting measurement noise is lower
(i.e., Vp < Vf ).
When Full accounting contains less measurement noise, Proposition 1 con…rms Full accounting
is superior. This is generally intuitive because, putting the noise aside, Full accounting already
has a natural advantage of including information from future activities and thus resolving more
uncertainty (from the future activities) than AIP accounting. To understand this result in the
model, …rst consider a setting where no future growth opportunity exists (i.e., g = 0). Under this
situation, Full accounting is the same as AIP accounting (in terms of the structure). When their
noises are equivalent (i.e., Vf = Vp ), the entrepreneur is indi¤erent between the two accounting
regimes. Figure 2 illustrates this result. When g = 0, the two conditional-variance curves of AIP
and Full accounting (indicated by the two dashed curves) intersect at the middle where Vf = Vp .
19
More speci…cally, two forces are at work under Full accounting. On the one hand, the Full accounting signal
conveys less information about the initial project (than the AIP accounting signal) due to the inclusion of the growth
project, which may lead to a higher conditional variance. On the other hand, the Full accounting signal is informative
about the growth project and helps resolve the cash ‡ow uncertainty from the growth project, which may lead to
a lower conditional variance. The decreasing e¤ect always dominates the increasing e¤ect, and more so when the
growth project becomes more signi…cant (i.e., larger g) since it becomes more important to resolve the uncertainty
from the growth project.
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Var[x|yf]

g >0
g =0

Var[x|yp]

g 2Vγ =

Var[x|yp]
Var[x|yf]

< g 2Vγ

Var[x|yf]

Var[x|yp]

= g 2Vγ

Vp

Vp = V f

Vp < V f

Vf

Figure 2. The impact of the accounting noise on the conditional variance (exogenous setting)
Starting from this benchmark, now bring in a future growth project (i.e., g > 0). Lemma 1
shows that the presence of a growth project increases the conditional variance at a lower rate under
Full accounting than under AIP accounting. Consistently, in Figure 2, the gap between the solid
curve (g > 0) and the corresponding dashed curve (g = 0) is larger under AIP accounting than
under Full accounting. Therefore, even when Vf = Vp , the conditional variance is lower under Full
accounting. In order to lower the conditional variance under AIP accounting, the noise in the AIP
accounting signal has to be lower. As Figure 2 shows, the two solid curves intersect at the right
hand side of the …gure, which indicates that, to have a lower conditional variance, the noise of AIP
accounting must be lower than that of Full accounting (i.e., Vp < Vf ).
3.1.2

Growth potential factor g

In this subsection, we assume the necessary condition described in Proposition 1 (i.e., Vp < Vf )
is satis…ed and investigate the impact of the growth potential g on the entrepreneur’s accounting
regime choice.
Proposition 2 When the initial investment is exogenous (i.e., I1 = u2 ) and Full accounting
contains more noise (Vp < Vf ), there exists a cuto¤ point g > 0 in the growth potential such that
1. the entrepreneur prefers Full accounting (AIP accounting) if the growth project is more signi…cant (less signi…cant) (i.e., g > g (g < g ));
2. the lower (higher) the noise in the Full (AIP) accounting measure, the larger the parame16

ter space under which the entrepreneur prefers Full accounting (i.e., g increases in Vf and
decreases in Vp ).
Proposition 2 con…rms the conventional intuition behind the fair value accounting that, when
the future growth is important to a …rm, including such information in accounting measures may
lead to a lower risk premium. In our model, Proposition 2 is also driven by the second result in
Lemma 1. When the growth project is not that important (i.e., g < g ), the conditional variance
is higher under Full accounting due to its higher measurement noise. To have a lower conditional
variance under Full accounting, the growth project has to be signi…cant enough (i.e., g > g ) to
compensate for the disadvantage of higher noise in the Full accounting signal. As Figure 3 shows,
the conditional variance increases in the growth potential g under both accounting regimes, and
it increases in g more steeply under AIP accounting than under Full accounting (i.e., Lemma 1).
The two solid curves intersect at a cuto¤ point g , indicating the entrepreneur prefers Full (AIP)
accounting when g is higher (lower) than g .

Var[x|yp] with higher Vp
Var[x|yp]
Var[x|yf] with higher Vf
Var[x|yf]

g'

g*

g''

g

Figure 3. The impact of the growth potential g on the conditional variance (exogenous setting)
If we increase the noise level of AIP accounting (i.e., Vp ), the conditional variance goes up
to the dotted curve and intersects with the solid curve of Full accounting at a smaller point g 0 ,
which indicates the cuto¤ point g decreases in Vp and Full accounting is preferable over a larger
parameter region. Alternatively, if we increase the noise level of Full accounting (i.e., Vf ), the
intersection goes up to a larger point g 00 , which indicates the cuto¤ point g increases in Vf and
Full accounting is preferable in a smaller region.
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3.2

Accounting Regime Choice with Endogenous Initial Investment

Now we embed the accounting structure into a setting where the initial investment I1 ( ) is endogenously chosen. Speci…cally, we derive the investment I1 ( ) as a rational choice by the entrepreneur
maximizing her objective function (2) (i.e.,

I1 ( ) + P + (1

)x). In equilibrium, the invest-

ment depends on exogenous parameters, including the chosen accounting parameters. As a result,
changes in these accounting parameters induce not only direct changes in the conditional variance
(as shown in the previous exogenous setting), but also indirect changes in the conditional variance
due to their impacts on the endogenous investment. In other words, accounting measures play the
roles of both re‡ecting and a¤ecting the cash ‡ows generated by the entrepreneur’s investment.
Given the realization of

, the …rst-best investment strategy I1F B ( ) (de…ned as when the

investment is entirely cash-‡ow motivated or
= 0) maximizes the initial project’s net return
p
0; and I1F B = 0 when < 0: That is, the
z( ; I1 ) I1 = 2 I1 I1 , leading to I1F B = when
…rst-best investment intensity u is one, which is denoted by uF B = 1.
Below we de…ne the equilibrium where the investment decision is made in the self-interest of
the entrepreneur.
De…nition 1 An equilibrium relative to

consists of an investment function I1 ( ) and a perfectly

competitive market pricing function P ( ) such that,
(i) given the pricing function P ( ); the optimal investment I1 ( ) maximizes E[ I1 + P ( ) +
(1

)xj ]; and
(ii)given the investment function I1 ( ), the market pricing function P ( ) satis…es P = E[xj ]
V ar [xj ] :
Proposition 8 in the Appendix shows and characterizes a linear equilibrium (i.e., the price is

linear in the accounting signal) for both AIP accounting and Full accounting. We denote the
equilibrium investment intensity under AIP accounting and under Full accounting as up and uf ,
respectively (i.e., I1 = u2p

under AIP accounting and I1 = u2f

under Full accounting). The

following proposition presents some comparative statics results regarding the equilibrium.
Proposition 3 When the initial investment is endogenous,
1. under both accounting regimes, the equilibrium investment intensity up (uf )
18

i) approaches the …rst-best (i.e., up (uf ) ! 1) as Vp (Vf ) ! 0 and approaches 1

as

Vp (Vf ) ! +1, and
ii) is higher when the accounting signal is less noisy and when the entrepreneur’s share-price
motivation is lower (i.e., up (uf ) decreases in Vp (Vf ) and ).
2. Under AIP accounting, the equilibrium investment intensity up is independent of the …rm’s
growth potential g; while under Full accounting, the equilibrium investment intensity uf increases in the growth potential g and approaches the …rst-best as g ! +1.
Under both accounting regimes, the equilibrium investment intensity up or uf is always lower
than one, which indicates that the entrepreneur under-invests in equilibrium. This is a standard
result in the literature.20 Due to the noise in the accounting signal, investors discount the accounting
signal in the pricing (i.e., the pricing coe¢ cient of the accounting signal is lower), which reduces
the entrepreneur’s initial investment incentive. The under-investment problem is alleviated as the
accounting signal becomes less noisy. Similarly, higher

indicates that the entrepreneur focuses

more on the interim stock price and less on the future cash ‡ow. Because the stock price provides
under-investment incentives as argued above, higher

induces lower equilibrium investment.

Given the structural di¤erence between the two accounting regimes, the growth potential g
a¤ects the equilibrium investment in di¤erent ways. Under AIP accounting, the induced investment
up is independent of the growth potential g; because the pricing coe¢ cient of the accounting signal is
not a¤ected by g (given the AIP accounting signal is independent of the growth project). However,
under Full accounting, higher growth potential induces higher investment intensity uf ; because
the Full accounting signal becomes more value-relevant with higher growth potential and thus
the pricing coe¢ cient on the signal becomes higher. In the limit, the equilibrium investment uf
approaches the …rst-best level.
3.2.1

Equilibrium Investment Analysis

Comparing (5) with (6), we can see the entrepreneur’s accounting choice decision boils down to
a comparison of the equilibrium initial investments (i.e., up vs. uf ) and the conditional variances
20

For example, in Dye and Sridhar (2004a), the equilibrium investment level is always below …rst best. Liang
and Wen (2007) …nd the similar result that output-based accounting (similar to the two accounting measures in this
paper) always induces under-investment decisions by the …rm.
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(i.e., V ar [xjy p ] vs. V ar xjy f ) under the two accounting regimes. In this subsection, we explore
which accounting regime induces a more e¢ cient initial investment (i.e., closer to the …rst-best level
of one). In the next subsection, we explore which accounting regime leads to a smaller conditional
variance and provides some interesting results on the entrepreneur’s accounting choice.
To compare the equilibrium investments under the two accounting regimes, …rst consider a
setting where no future growth project exists (i.e., g = 0). Under this setting, Full accounting is
the same as AIP accounting (in terms of the structure). Given that the initial investment decreases
in the noise under AIP accounting, if Vp > Vf (Vp < Vf ), the investment is more (less) e¢ cient
under Full accounting than under AIP accounting. Now bring in the growth project (i.e., g > 0).
From Proposition 3, the growth project does not a¤ect the initial investment under AIP accounting,
but it helps improve the investment e¢ ciency under Full accounting. Therefore, even if Vp < Vf ,
once the growth project is su¢ ciently signi…cant (i.e., g is large enough), Full accounting induces
more e¢ cient investment. The following proposition summarizes the results.
Proposition 4 There exists a cuto¤ point g

0 in the growth potential such that Full accounting

induces more (less) e¢ cient investment for …rms with higher (lower) growth potential (i.e., uf
if and only if g
noise (Vp

g ). The cuto¤ point is zero (g

Vf ), and is strictly positive (g

up

= 0) when AIP accounting contains more

> 0) otherwise.

Proof. The proof is omitted.
Similar to the earlier results, Proposition 4 further enhances the bene…t of bringing future
actions into accounting measures, that is, it better aligns market pricing with …rm activities (e.g.,
investments). When the initial investment is endogenous, its e¢ ciency is made higher by Full
accounting when the growth potential is high enough.
3.2.2

Conditional Variance and Entrepreneur’s Welfare Analysis

With endogenous investment, the relationship between exogenous factors (such as Vp , Vf , and g)
and the conditional variance will become more complicated, because these exogenous factors not
only a¤ect the conditional variance directly as in the exogenous setting, but also a¤ect it indirectly
through their impact on the endogenous initial investment. In this subsection, we …rst investigate

20

the impact of the accounting noise (Vp or Vf ) on the conditional variance and on the entrepreneur’s
accounting preference. Then, we employ similar analysis based on the growth potential g.
Accounting measurement factor (i.e., Vp or Vf )
With endogenous investment, the endogenous investment opens an indirect channel through
which the accounting noise a¤ects the conditional variance. In particular, the relationship between
the accounting noise and the conditional variance is determined by two countervailing forces: (i)
higher measurement noise increases the conditional variance by resolving less cash-‡ow uncertainty
(referred to as the direct conditional-variance increasing e¤ect); and (ii) higher measurement noise
also decreases the conditional variance by inducing lower endogenous initial investment (referred
to as the indirect conditional-variance decreasing e¤ect), because the lower endogenous investment
leads to lower (ex ante) cash-‡ow uncertainty perceived by investors. As a result, we may not see a
simple monotonic relationship between the accounting noise and the conditional variance as in the
exogenous setting.
Lemma 4 in the Appendix characterizes the impact of the accounting noise on the conditional
variance under both accounting regimes. Consistent with the above idea, the conditional variance
may increase or decrease in the accounting noise. Figures 4 and 5 visualize the results for AIP
accounting and Full accounting, respectively.21

P 1: if

1
3

P 2: if

>

1
3

Figure 4. The impact of the accounting noise on the conditional variance under AIP accounting
Note: L = 4(1
21

)2 V + g 2 V

See the proof in the Appendix for detailed descriptions of the unde…ned variables in the …gures.
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Under AIP accounting (see Figure 4), when

is small (i.e.,

1
3 ),

the equilibrium investment

up is large, and its marginal impact on the conditional variance is small,22 which indicates that the
indirect conditional-variance decreasing e¤ect is small. The direct conditional-variance increasing
e¤ect is dominant, and the conditional variance increases in Vp , as shown in Figure 4_P 1. In
contrast, when both

and Vp are large (i.e.,

>

1
3

and Vp > Vp ( )), the equilibrium investment

up is small, and its marginal impact on the conditional variance is large, which indicates that the
indirect e¤ect is large. At the same time, large accounting noise Vp makes the direct e¤ect of Vp on
the conditional variance small.23 As a result, the indirect e¤ect is dominant and the conditional
variance decreases in Vp , as shown in Figure 4_P 2.
Similar arguments also apply to the Full accounting regime (see Figure 5). As shown in Proposition 3, when g is large, the investment intensity uf is large as well, which indicates that the indirect
e¤ect is small. The direct e¤ect is dominant and the conditional variance increases in Vf when g
is large, as shown in Figure 5_F 1. Alternatively, when g is small, the conditional variance may
decrease in the accounting noise Vf . In particular, when both

and Vf are large (i.e.,

>1

uf 2

and Vf > Vf ( )), the equilibrium investment uf is small, leading to a large and dominant indirect
e¤ect. Therefore, the conditional variance decreases in Vf , as shown in Figures 5_F 2 and 5_F 3.24
Under both accounting regimes, when the accounting noise goes to in…nity, the accounting
signal provides no information and the conditional variance becomes the unconditional variance
(i.e., L = 4(1

)2 V + g 2 V ), which is the same for both accounting regimes, as shown in both

Figure 4 and Figure 5.
22

Treating all parameters independently, di¤erentiating V ar[xjy p ] with respect to u2p gives (V ar[xjy p ])0u2 =
p

4V Vp2
(4u2
pV

, which decreases in u2p . In other words, the independent marginal e¤ect from up decreases in up :
+Vp )2
4k2

u4 V 2

p
Similarly, we have (V ar[xjy p ])0Vp = (4u2 V +V
2 , which decreases in Vp . In other words, the independent marginal
p)
p
e¤ect from Vp decreases in Vp :
24
However, when both and Vf are extremely large (i.e., > 1 uf 1 and Vf > Vf ( )), the indirect e¤ect becomes
weaker and the conditional variance increases in Vf , as shown in Figure 5_F 3. The reason is that, in such an extreme
situation, although the marginal conditional-variance e¤ect from uf is large due to small uf , the marginal decrease
in uf from higher noise is minimal when the noise is large. The overall indirect e¤ect from the higher noise becomes
relatively weaker and the conditional variance increases in Vf .

23

22

F 1: if g 2 > 4V =3V or
fg 2 < 4V =3V and

<1

F 2: if g 2 < 4V =3V and
uf 2 g

1

uf 2 <

<1

F 3: if g 2 < 4V =3V

uf 1

and

>1

uf 1

Figure 5. The impact of the accounting noise on the conditional variance under Full accounting
Note: L = 4(1

)2 V + g 2 V

Using the above results, we develop intuition needed when comparing the conditional variances under the two accounting regimes. In the exogenous setting, the conditional variance always
monotonically increases in the accounting noise and goes to the same limit value under both accounting regimes. Therefore, if the accounting signal is su¢ ciently noisier under Full accounting
than under AIP accounting, the conditional variance is higher under Full accounting, which conforms to the conventional wisdom. However, with endogenous investment, a comparison of the
graphs in Figures 4 and 5 produces a couple of di¤erent/counter-intuitive results. First, comparing
Figure 4_P 2 with Figure 5_F 1, over a common parameter region25 , once AIP accounting is noisy
enough (i.e., Vp > Vp ), Full accounting always produces a lower conditional variance than AIP
accounting. Second, comparing Figure 4_P 2 with Figure 5_F 2, over another common parameter
region26 , for any Vp > Vp , the conditional variance is lower under Full accounting for any su¢ ciently large accounting noise than under AIP accounting. Both results are in contrast to the result
in the exogenous setting in that higher noise under Full accounting does not necessarily lead to
higher conditional variance (or risk premium). These results are due to the indirect impact of the
accounting noise on the conditional variance (through the endogenous initial investment) and the
resulting non-monotonic relationship between the conditional variance and the accounting noise.
25

That is, when either fg 2 > 4V =3V and
0 < uf 1 < uf 2 < 23 as shown in the proof.
26
That is, when g 2 < 4V =3V and 1 uf 2 <

>
<1

1
g
3

or fg 2 < 4V =3V
uf 1 .
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and

1
3

<

< 1

uf 2 g. Notice that

The following proposition summarizes the results.
Proposition 5 We have the following results regarding the conditional-variance comparison:
1. when the initial investment is exogenous, for any Vp and g, there exists a V^f such that,
when Vf > V^f , the conditional variance under Full accounting is larger than that under AIP
accounting.
2. When the initial investment is endogenous,
> 31 g or fg 2 < 4V =3V and

i) if fg 2 > 4V =3V and

1
3

<

<1

uf 2 g; then for any

Vp > Vp , the conditional variance under Full accounting is smaller than that under AIP
accounting for any Vf ; and
ii) if g 2 < 4V =3V and 1

uf 2 <

<1

uf 1 , then for any Vp > Vp , there exists a Vf

such that the conditional variance under Full accounting is smaller than that under AIP
accounting for any Vf > Vf :
Proof. The proof is omitted because it immediately follows from the previous results.
These counter-intuitive results regarding the conditional-variance comparison can lead to a
corresponding result on the entrepreneur’s welfare comparison.27 First, as Proposition 4 shows,
given any Vp and Vf , when the growth potential is su¢ ciently large (i.e., g > g ), the initial
investment is more e¢ cient under Full accounting. Second, as Proposition 5 shows, given a large
growth potential and a large

(i.e., g 2 > 4V =3V and

>

1
3 ),

if Vp > Vp , the conditional

variance under Full accounting is smaller for any Vf . Combining both results, over the common
parameter region, regardless of the values of

0

and , the entrepreneur would prefer Full accounting

with su¢ ciently large growth potential, because the initial investment is more e¢ cient and the
conditional variance is smaller under Full accounting (refer to the welfare expressions (5) and (6)).
The following proposition summarizes the results.
Proposition 6 When the initial investment is endogenous, for any
any Vp > Vp and Vf , there exists a g

0

and , if

= maxfg ; 4V =3V g such that, when g > g

27

> 31 , then for
, the initial

Here we do not plan to present comprehensive results on the welfare comparison or the accounting choice problem.
Instead, we focus on the results that are more counterintuitive or insightful. Other comprehensive results are trivial
and would not bring in any more insights.
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investment is more e¢ cient and the conditional variance is smaller under Full accounting, and
therefore the entrepreneur always prefers Full accounting.
Proof. The proof is omitted because it immediately follows from the previous results.
In the accounting policy debates, the higher measurement noise in the fair value measures
(relative to the historical cost measures) is the major criticism on the fair value accounting. To
the extent Full accounting in the model captures the key scope-inclusion feature of the fair value
accounting, Proposition 6 shows that …rms with great growth potentials may still prefer fair value
accounting regardless of the larger noise in the fair value measures, because fair value accounting not
only induces more e¢ cient investment but also leads to a lower risk premium. This is an instance
where the trade-o¤ regarding fair value is not between the measurement noise and investment
e¢ ciency.
Growth potential factor g
Now we investigate how the growth potential g a¤ects the conditional variance and the entrepreneur’s welfare under both accounting regimes. Rewrite the conditional variance terms in (5) and
(6) under the two accounting regimes as follows,
V ar [xjy p ] =
f

V ar[xjy ] =

4u2p V Vp
+ g 2 V ; and
4u2p V + Vp
(4u2f V + g 2 V )Vf
4u2f V + g 2 V + Vf

(7)
2

= C + g V , where C

4u2f V (Vf

g2V )

g4V 2

4u2f V + g 2 V + Vf

.

(8)

From (7), under AIP accounting, given the initial investment up is independent of the growth
potential g, the conditional variance increases in g because the AIP accounting signal does not
resolve any cash-‡ow uncertainty from the growth project and the entire cash-‡ow uncertainty from
the growth project contributes to the conditional variance. Under Full accounting, the growth
potential g increases the initial endogenous investment uf . Therefore, the conditional variance
increases in g for two reasons: (i) higher g leads to more cash-‡ow uncertainty from the growth
project, though it is partially resolved by the accounting signal; and (ii) higher g induces higher
initial investment, which results in more cash-‡ow uncertainty from the initial investment. The
following lemma summarizes the result.
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Lemma 2 When the initial investment is endogenous, the conditional variance increases in the
future growth potential g under both accounting regimes.
Proof. The proof is omitted.
Even though the growth project increases the conditional variance under both accounting
regimes, the rate of increase is di¤erent. From (7) and (8), one can see that comparing the conditional variances under the two accounting regimes boils down to a comparison between

4u2p V Vp
4u2p V +Vp

and C. If the focal point is how the growth potential g a¤ects the comparison, we only need to
investigate the relationship between C and g since

4u2p V Vp
4u2p V +Vp

is independent of g. If C increases (de-

creases) in g, the growth project increases the conditional variance at a higher (lower) rate under
Full accounting than under AIP accounting. The following lemma presents the result.
Lemma 3 When the initial investment is endogenous,
p
2 10 2
9

1. if

or (

>

p
2 10 2
9

16(1 )V
),
9 2 +4 4

and Vf

the conditional variance under Full

accounting increases in g at a lower rate than that under AIP accounting (i.e.,
2. If

1
2

<

@C
@g

< 0).

< 1 and Vf is su¢ ciently high, there exists a cuto¤ point g~ such that, when the

growth potential g is lower (higher) than g~; the conditional variance under Full accounting
increases in g at a higher (lower) rate than that under AIP accounting (i.e., if g ? g~, then
@C
@g

7 0).

The above lemma shows that, under certain conditions, the growth investment may increase
the conditional variance at a higher rate under Full accounting than under AIP accounting. This
result contrasts with that in the exogenous investment setting where the growth investment always
increases the conditional variance at a lower rate under Full accounting (see Lemma 1).
The intuition of this result relies on the impact of the endogenous investment uf on the conditional variance. On one hand, the Full accounting signal helps resolve some cash-‡ow uncertainty
from the growth project, and the growth potential g increases the conditional variance at a lower
rate under Full accounting (referred to as the direct e¤ect). On the other hand, with endogenous
investment, the growth potential g also increases the equilibrium initial investment uf , which increases the conditional variance at a higher rate under Full accounting (referred to as the indirect
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e¤ect) because, under AIP accounting, up is independent of g. Therefore, although Full accounting
bene…ts from resolving partial cash-‡ow uncertainty from the growth project, it may lead to a
higher conditional variance due to the induced higher initial investment.28
As an interesting example to illustrate the di¤erence discussed above, consider the case where
Vf = Vp ,

1
2

<

< 1, and Vf is su¢ ciently large. When the growth project does not exist (g = 0),

Full accounting is the same as AIP accounting (in terms of the structure). Given Vf = Vp , the
two accounting regimes lead to equivalent initial investments and conditional variances. If the
initial investment is exogenous, the conditional variance is lower under Full accounting for any
positive g because the growth investment increases the conditional variance at a lower rate under
Full accounting for any positive g. However, if the initial investment is endogenous, because the
growth investment increases the conditional variance at a higher rate under Full accounting for
small g < g~, there exists a cuto¤ point g > g~ such that the conditional variance is lower under Full
accounting if and only if g > g (see Figure 6).
Var[x|yf] - Var[x|yp]
Vf = Vp, (1/2)<β<1, and
Vf is relatively large

g

0

endogenous investment
exogenous investment

Figure 6. The impact of g on the conditional-variance comparison
These results on the conditional variance can easily extend to the entrepreneur’s welfare comparison as long as the impact on the welfare from the conditional variance dominates that from the
investment e¢ ciency (e.g.,
Proposition 7 When

0

0

is su¢ ciently smaller than ).

is su¢ ciently smaller than , Vf = Vp ,

1
2

<

< 1, and Vf is su¢ ciently

large,
28

Speci…cally, when
and Vf are relatively large and g is small, the investment uf is relatively small and its
marginal impact on the conditional variance is large (i.e., large indirect e¤ect). In addition, when g is small, it
becomes relatively less important to resolve the cash ‡ow uncertainty from the growth project (i.e., small direct
e¤ect). As a result, the indirect e¤ect outweighs the direct e¤ect, which leads to a higher increase in the conditional
variance under Full accounting than under AIP accounting.
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1. if the initial investment is exogenous, the conditional variance is always lower under Full
accounting than under AIP accounting, and the entrepreneur always prefers Full accounting
for any g > 0 (i.e., V ar[xjy f ] < V ar[xjy p ] and Wf > Wp for any g > 0); and
2. if the initial investment is endogenous, there exists a cuto¤ point g > 0 such that the conditional variance is lower under Full accounting than under AIP accounting, and the entrepreneur prefers Full accounting if and only if g > g (i.e., V ar[xjy f ] < V ar[xjy p ] and Wf > Wp
if and only if g > g).
Proof. The proof is omitted.
Proposition 7 shows that, when the initial investment is relatively less important or the entrepreneur cares much more about the risk premium, we may have contrasting results between the
exogenous and endogenous settings. When the noise level is the same, the entrepreneur always
prefers Full accounting as long as there exists a growth opportunity in the exogenous setting. However, in the endogenous setting, the entrepreneur prefers Full accounting only when the growth
potential is relatively high, because when the growth potential is low, the cash-‡ow uncertainty
from the initial investment becomes relatively more important and, under Full accounting, the
growth potential induces higher initial investment and accordingly higher cash-‡ow uncertainty
from the initial project.

4

Discussion

4.1

Risk-averse Entrepreneur

In our model, we assume that the entrepreneur is risk-neutral. The entrepreneur’s accounting
preference depends on the e¢ ciency of the initial investment and the risk premium she needs to
compensate investors.
Alternatively, one could assume that the entrepreneur is risk-averse. Suppose the entrepreneur
has a CARA utility function with risk-averse coe¢ cient
certainty equivalent welfare on date-1

e.

We can express the entrepreneur’s

under AIP accounting, denoted by CEp , as follows (with
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the Approximation Assumption),29

CEp

=

E[ I1 ( ) + P + (1

)x]

e

2

V ar[ I1 ( ) + P + (1

where P = ap + bp y p ; E[ I1 ( ) + P + (1
V ar[ I1 ( ) + P + (1

)x] =

2 2
bp V p

)x];

(9)

)x] = Wp ; and

+ 4(1

+ bp )2 u2p V + (1

)2 g 2 V :

Similarly, the entrepreneur’s certainty equivalent welfare on date-1 under Full accounting, denoted
by CEf , is as follows (with the Approximation Assumption),

CEf

= E[ I1 ( ) + P + (1

)x]

e

2

V ar[ I1 ( ) + P + (1

where P = af + bf y f ; E[ I1 ( ) + P + (1
V ar[ I1 ( ) + P + (1

)x] =

2 2
bf V f

)x];

(10)

)x] = Wf ; and
+ bf )2 u2f V + (1

+ 4 (1

+ bf )2 g 2 V :

From (9) and (10), we can see the entrepreneur’s certainty equivalent welfare under both accounting regimes equals her corresponding welfare in the risk-neutral setting (i.e., Wp as de…ned in
(5) or Wf as in (6)) minus her own risk premium. Notice that the risk-aversion does not change
the equilibrium initial investment (i.e., up and uf remain the same as in the risk-neutral setting),
because the entrepreneur observes

before making the initial investment and the only noise in the

price (coming from the noise in the accounting signal) would not a¤ect the entrepreneur’s investment decision.30 Therefore, the di¤erence between the risk-averse and risk-neutral settings is the
additional entrepreneur’s risk premium term in (9) and (10).
Intuitively, if the entrepreneur’s risk-averse coe¢ cient
investor’s risk-averse coe¢ cient

e

is su¢ ciently small compared to the

, all prior qualitative results on the entrepreneur’s accounting

preference remain the same in this risk-averse setting, because the investor’s risk premium will
be the dominant determinant of the accounting choice decision.31 However, if the entrepreneur’s
risk-averse coe¢ cient

e

is su¢ ciently large compared to the investor’s risk-averse coe¢ cient ,

the entrepreneur’s risk premium will be the dominant determinant and some results from the
29

Please refer to Proposition 8 for the detailed expressions of the unknown variables.
Please see the proof of Proposition 8 for details.
31
Some economics literature (e.g., Puri and Robinson 2009) has shown that typical entrepreneurs are less risk-averse
or more risk-loving.
30

29

risk-neutral setting may change.
For example, part of the entrepreneur’s risk premium arises from the volatility in the share
price P , which comes from both the noise in the accounting signal and the volatility in the cash
‡ow the signal measures. Because the Full accounting signal measures cash ‡ows from both the
future growth and initial projects, the share price is more volatile under Full accounting even if the
noise level is the same under the two accounting regimes. When the growth project is signi…cant
enough (or the cash-‡ow volatility from the growth project, g 2 V , is large enough), the higher shareprice volatility under Full accounting will dominate other factors, and the entrepreneur will prefer
AIP accounting to Full accounting.32 This result is in contrast to that in the risk-neutral setting,
where when the growth project is signi…cant enough, the entrepreneur prefers Full accounting to
AIP accounting, because Full accounting induces not only more e¢ cient investment but also lower
investors’risk premium.

4.2

Link to the Cost-of-capital Studies

Our results on the conditional variance under both accounting regimes can also be linked to the
study on the relation between the accounting quality and (…rm-equity) cost of capital. Rearranging
(3), we de…ne the cost of capital of the …rm as E[xjy]

P , which is the ex post return of the …rm’s

stock on date-2 after the accounting report y 2 fy p ; y f g is released.33
De…nition 2 The ex post cost of capital of the …rm on date-2 is de…ned as

COC = E[xjy]

P =

V ar [xjy] , where y 2 fy p ; y f g:

Notice here the cost of capital equals a known constant

multiplied by the conditional vari-

ance V ar [xjy]. Thus, our above analysis on the conditional variance in both the exogenous and
endogenous settings can be interpreted as an analysis on the relationship between the accounting
32

Mathematically, comparing (9) with (10), in the expression of V ar[ I1 ( ) + P + (1
)x], we have (1
)2 g 2 V
2 2
under AIP accounting and (1
+ bf ) g V under Full accounting. The di¤erence is due to the additional volatility
in the price coming from the volatility in the cash ‡ow from the growth project under Full accounting. Since up , uf ,
bp , and bf are all bounded (i.e., smaller than one), when g is large enough, we must have higher entrepreneur’s risk
premium and lower certainty equivalent welfare under Full accounting.
33
Easley and O’Hara (2004), Lambert and Verrecchia (2010), and Bertoneu et al. (2011) use the same way to de…ne
the cost of capital. Nevertheless, we have explicitly modeled the cost of capital scaled by the ex ante expectation of
the total future cash ‡ows E[x] = 2u 0 + g 0 (which expresses the cost of capital as a percentage), and the related
comparative statics results (e.g., Lemma 1 and Lemma 4) still hold qualitatively.

30

measurement structure and cost of capital. The results in our paper have implications on how the
accounting information quality and investment factors a¤ect the cost of capital under both accounting regimes. Particularly, the comparative statics results of our model (e.g., Lemma 1 and Lemma
4) indicate that the nature and direction of the relation between the cost of capital and accounting
information quality (i.e., Vf or Vp ) depends on factors such as …rms’growth opportunities (g), the
degree of the market-based accounting measurement use, and the managerial myopia in investment
decisions ( ), which seems to be less explored in the empirical cost-of-capital literature.

4.3

Policy Implications

Our paper’s central accounting concern is the scope dimension of accounting measurements. This
is a pervasive issue in the accounting standard-setting and practice. At the conceptual level, the
de…nition of accounting assets, for example, must confront the question of whether to include future
yet-to-occur transactions. At a practical level, hedge accounting, for example, must decide whether
to bring onto the balance sheet forecasted future transactions when a …rm enters into a derivative
transaction to hedge the cash ‡ow risk in a yet-to-occur transaction.
Our analyses bring two research perspectives to the accounting standard setting regarding the
scope issue. First, we show speci…cally how uniform rules regarding future transactions may harm
some …rms while bene…ting others. The precision in measuring cash ‡ows from future transactions
of di¤erent …rms can vary, and so can the importance or relative size of future investment opportunities. Ignoring …rm-speci…c issues such as these may lead to ine¢ cient investment as well as
high risk premium in share prices. In this light, standards which allow some discretion, such as the
fair value option, may be better suited, allowing di¤erent …rms to adapt appropriate accounting
measurements given their own speci…c information and investment environment.
Second, a typical and sometimes intuitive reaction to fair value accounting is that while it may
align …rms’ investment incentives better, it brings more noise into the accounting measurement
(either intentionally or unintentionally). In our model, this trade-o¤ does exist. For example,
if Full accounting is associated with more measurement noise, then for a growth …rm, switching
to Full accounting from AIP accounting could mean more e¢ cient investment decision but less
uncertainty resolution (leading to higher risk premium). However, our paper also shows that
investment e¢ ciency and risk premium may not necessarily be a trade-o¤. Proposition 6 identi…es
31

cases where …rms are better-o¤ in both fronts under its preferred Full accounting measurement.
Positively, this implies the policy tension or trade-o¤ must lie somewhere else and due to forces not
modeled by our admittedly partial-equilibrium setting.

5

Conclusion

In this paper, we provide an economic model where the conceptual scope issue with every accounting measurement has an economic meaning. In particular, we build an accounting model to
highlight one important scope dimension: inclusion or exclusion of future actions. We embed the
accounting model into a standard economic model in which the accounting measurement choice
induces distributional and allocational e¢ ciency. We conclude that the accounting scope issue creates complexity into the accounting choice problem at the …rm-level as it may impact real variables
such as investment intensity (to information) and …nancial variables such as risk premium in share
prices. Growth opportunity of the …rm appears to be an important determinant of the relative
importance and direction of the impacts.
While we believe the paper opens the question on a key scope issue in accounting measurement,
we view the paper is limited on a few fronts. We have limited our attention at the formal accounting measurement and abstract away from other forms of disclosure such as corporate voluntary
disclosure, which also have impact on risk premium as well as investment. Similarly, we have not
considered the issue of accounting or disclosure manipulation by the …rm and its welfare implications. Further, outside investors are silent in collecting their own information in our model. These
are all fruitful avenues to explore in future studies.

32

Appendix
Proof. of Lemma 1.
From (5), V ar[xjy p ] can be expressed as
V ar[xjy p ] =

4u2 V Vp
+ g2V :
4u2 V + Vp

It is obvious that V ar[xjy p ] increases in Vp , u and g. In the same way, we have V ar[xjy f ] increases
in Vf , u and g.
From (5) and (6), we also have
4u2f V

g2 V

g4 V 2

(Vf
)
4u2f V +g 2 V +Vf

. Since

@C
@(g 2 )

@V ar[xjy p ]
@(g 2 )

= V

and

@V ar[xjy f ]
@(g 2 )

= V +

@C
,
@(g 2 )

where C

< 0, V ar[xjy f ] increases in g at a lower rate than V ar[xjy p ].

Proof. of Proposition 1.
From (5) and (6), it is easy to …nd that the conditional variance di¤erence V ar[xjy f ] V ar[xjy p ]
is:
V ar[xjy f ]

V ar[xjy p ] = A[u4 16V 2 Vf

Vp

g2V

u2

4V g 4 V 2 + 8Vp V g 2 V

g 4 V 2 Vp ]
where A =

(4u2 V

(11)

1
> 0:
+ Vp ) (4u2 V + g 2 V + Vf )

The sign of the di¤erence depends on the sign of the function in the bracket, which is a quadratic
function of u2 . If V ar[xjy f ] > V ar[xjy p ], it must be the case that the parameter of u4 is positive.
That is Vf

Vp

g 2 V > 0. For any g

0; the necessary condition is Vf

Vp > 0 or Vf > Vp .

Proof. of Proposition 2.
Rewrite (11) in the following way:
V ar[xjy f ]

V ar[xjy p ] = A[ g 4 V 2 4u2 V + Vp
+16u4 V 2 (Vf

g2 V

8u2 Vp V + 16u4 V 2

Vp )]:

The function in the brackets is a quadratic function of g 2 . It is obvious that, when Vf
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(12)

Vp < 0,

the above function is always negative, which is V ar[xjy f ] < V ar[xjy p ]. When Vf

Vp > 0,

V ar[xjy f ]

V ar[xjy p ] is strictly decreasing in g, since g 2 > 0. The positive root of the equation

V ar[xjy f ]

V ar[xjy p ] = 0 is the cuto¤ point g , which is
q
(2Vp + 4u2 V )2 + 4 (4u2 V + Vp ) (Vf

(g )2 = 4u2 V

Vp )

2Vp + 4u2 V

V (4u2 V + Vp )

:

(13)

It is obvious that g increases in Vf , since Vf only increases the numerator and doesn’t change the
denominator. To …nd the relationship between g and Vp , taking the derivative of (13) w.r.t. Vp
gives
@ (g )2
@Vp

=

4u2 V
q
V (4u2 V + Vp )2 (2Vp + 4u2 V )2 + 4 (4u2 V + Vp ) (Vf

[

Vp )

2

4u2 V + Vp
Vp2 2 4u2 V + Vp (Vf Vp )
q
2
4u V (2Vp + 4u2 V )2 + 4 (4u2 V + Vp ) (Vf Vp )] < 0

Thus, g decreases in Vp :

Proposition 8

Given the Approximation Assumption,

p
1. for AIP accounting where y p = 2 I1 + "p , there exists
8 a linear equilibrium characterized by
>
< u2 ; if
0; and
p
p
p
p
; where
P = ap + bp y = E[xjy ]
V AR[xjy ] and I1 =
>
: 0;
if < 0
ap =

2up 0 tp 4 u2p V tp
+g
u2p + tp

bp =

u2p
;
u2p + tp

up =

bp + (1

E[xjy p ] =
V AR[xjy p ] =

0

g2V ;
(14)

) 2 (1

u2p y p

2up 0 tp +
u2p + tp

+g

; 1);
0;

(15)

and

4u2p V tp
Vp
+ g 2 V , where tp =
:
2
u p + tp
4V

p
2. For Full accounting where y f = 2 I1 +g +"f ; there exists a linear equilibrium characterized
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by P = af + bf y f = E[xjy f ]

8
>
< u2 ; if
f

V AR[xjy f ] and I1 =

af

=

bf

=

uf

=

E[xjy f ] =
V AR[xjy f ] =

(2uf

0

0 )Vf
4u2f V
+ g2V

(16)
)Vf + g 2 V
;1 ;
Vf + g 2 V

2
0 )Vf + (4uf V +
4u2f V + g 2 V + Vf
(4u2f V + g 2 V )Vf
:
4u2f V + g 2 V + Vf

(2uf

0

;

;

(1

)2

; where

<0

+ g 2 V + Vf

4u2f V + g 2 V + Vf
bf + (1

if

Vf (4u2f V + g 2 V )

+g

4u2f V

>
: 0;

0; and

+g

g 2 V )y f

(17)

; and

Proof. of Proposition 8 and Proposition 3.
1) The entrepreneur’s ex ante expected payo¤ is E[ I1 + P + (1

)x]:Given the linear pricing

conjecture P = ap + bp y p , the entrepreneur selects the optimal investment I1 ( ) to maximize its
expected payo¤:

M axI1 (

)

E[ I1 + P + (1

Thus, I1 = 0 for

)x] or M axI1 (

< 0: When

)

f ap + (1

)g

+ (2 bp + 2(1

p
)) I1

0; FOC gives

I1 = u2p ; where up = bp + (1

Then, for

0

):

p
p
0; x = 2 I1 + g = 2up + g and y p = 2 I1 + "p = 2up + "p : We know
2
6
4

2up + "p

3
7
5

02

B6
N @4

3 2

0

2up

0

7 6
5;4
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V
2up V

2up V
4u2p V

+ Vp
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7C
5A :

I1 g:

From pricing function (3) and the Approximation Assumption,
= E[xjy p ]

P

V AR[xjy p ]

V AR[2up j2up + "p ] + g 0
g2V
= E[2up j2up + "p ]
2up 0 tp 4 u2p V tp
u2p
Vp
2
=
+
g
g
V
+
y p ; where tp =
:
0
2
2
u p + tp
4V
u p + tp
Thus, it must be that ap =

2up

4 u2p V tp
u2p +tp

0 tp

+g

g 2 V and bp =

0

u2p
:
2 +t
u
( p p)

We below show the existence of up . From (14) and (15), we have

bp =
f (up )

u2p
up
=
u2p + tp
u2p (up

(1

)

1) + tp (up

(1

; or
)) = 0:

Since tp > 0, we have

f (up ) < 0 if up

1

; and

f (up ) > 0 if up

1:

From the property of continuity, there exists at least one root between 1
up , it must be between 1

and 1 and, for any root

and 1. We always pick the root closest to one if there are multiple

roots.
We below show the comparative statics.
From the expression of f (up ), it is easy to see that the root up ! 1 as tp (or Vp ) ! 0,
up ! 1
have

@up
@tp

as tp (or Vp ) ! +1, and g has no impact on up . By Implicit Function Theorem, we
=

(1 ) up
f 0 (up )

where f 0 (up ) = 3u2p

2up + tp : Now we show f 0 (up ) > 0 where up is the root

closest to one. If f 0 (up ) < 0, since f (up ) = 0, there exists a up 2 (up ; 1) such that f (up ) < 0:
Given f (1) > 0, there exists a up 2 (up ; 1) such that f (up ) = 0; which is a contradiction with the
assumption that up is the root closest to one. Thus, f 0 (up ) > 0:
Therefore,

@up
@tp

=

(1 ) up
f 0 (up )

< 0: Given tp =

Vp
4V

;

@up
@Vp

< 0 and

@up
@V

> 0. Similarly,

@up
@

=

tp
f 0 (up )

0:
2) With similar arguments, under this case, the entrepreneur maximizes f af + ( bf + 1
36

<

)g

0

p
) I1

+ 2( bf + 1

I1 g. Thus, I1 = 0 for

< 0: When

I1 = u2f ; where uf = bf + 1

Then, for

0; x = 2

p

I1 + g = 2uf + g and y f = 2

p

0; FOC gives

:

I1 + g + "f = 2uf + g + "f : We

know
2
6
4

3

2uf + g

02

B6 2uf
N @4
2uf

7
5

2uf + g + "f

0
0

+g

3 2
7 6
5;4

0

+g

0

4u2f V
4u2f V

+

g2V

+

g2V

4u2f V
4u2f V

+

+

g2V

g2V

+ Vf
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7C
5A :

Therefore,

P

= E[xjy f ]

V AR[xjy f ]

V AR[2uf + g j2uf + g + "f ]
= E[2uf + g j2uf + g + "f ]
2
4u2f V + g 2 V
(2uf 0 + g 0 )Vf
Vf (4uf V + g 2 V )
+
yf :
=
4u2f V + g 2 V + Vf
4u2f V + g 2 V + Vf
Then, it must be that af =

(2uf

0 +g 0 )Vf
4u2f V

Vf (4u2f V
2
+g V +Vf

+g 2 V )

and bf =

4u2f V +g 2 V
:
4u2f V +g 2 V +Vf

Below we show the existence of uf . From (16) and (17), we have

bf

=

4u2f V + g 2 V
4u2f V

+

g2V

4V u2f (uf

g(uf )

+ Vf

=

uf

(1

)

1) + (Vf + g 2 V )(uf

; or
(1

)Vf + g 2 V
) = 0:
Vf + g 2 V

Note that

g(uf ) < 0 if uf
g(uf ) > 0 if uf

(1

)Vf + g 2 V
(> 1
Vf + g 2 V

1:

Therefore, there exists at least one root between
be between

(1

+g 2 V

)Vf
Vf +g 2 V

), and

(1

)Vf +g 2 V
Vf +g 2 V

and 1. For any root uf , it has to

and 1. We always pick the root closest to one if there are multiple roots.

We below show the comparative statics. From the expression of g(uf ), it is straightforward that
the root uf ! 1 as Vf ! 0 or g ! +1, and uf ! 1
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as Vf ! +1. From g(uf ) = 0; by Implicit

Function Theorem, we have

@uf
@Vf

(1

=

) uf
g 0 (uf )

where g 0 (uf ) = 12V u2f

8V uf + Vf + g 2 V : With

similar argument, g 0 (uf ) > 0 where uf is the root closest to one. Therefore,
@uf
@g 2

=

V (uf 1)
g 0 (uf )

> 0,

@uf
@V

=

4u2f (uf
g 0 (uf )

1)

> 0, and

@uf
@

=

Vf
g 0 (uf )

@uf
@Vf

< 0: Similarly,

< 0:

Lemma 4 When the initial investment is endogenous, we have the following relationship between
the conditional variance and the accounting noise.
1. Under the AIP accounting regime,
i) if
ii) if

1
3,

V ar[xjy p ] increases in Vp , and

> 31 , V ar[xjy p ] increases (decreases) in Vp when Vp < Vp ( ) (Vp > Vp ( )), where

Vp ( ) is the value of Vp such that up = 32 :
iii) V ar[xjy p ] ! g 2 V as Vp ! 0; and V ar[xjy p ] ! 4(1

)2 V + g 2 V as Vp ! +1:

2. Under the Full accounting regime,
i) if g 2 > 4V =3V or fg 2 < 4V =3V and
ii) if g 2 < 4V =3V and 1

uf 2 <

<1

uf 2 g; V ar[xjy f ] increases in Vf ,

uf 1 ; V ar[xjy f ] increases (decreases) in Vf when

<1

Vf < Vf ( ) (Vf > Vf ( )), and
iii) if g 2 < 4V =3V and

> 1 uf 1 , V ar[xjy f ] increases (decreases) in Vf when Vf < Vf ( )

or Vf > Vf ( ) (Vf ( ) < Vf < Vf ( )). (see the proof for the descriptions of the
unknown variables.)
iv) V ar[xjy f ] ! 0 as Vf ! 0; and V ar[xjy f ] ! 4(1
Proof. of Lemma 4.
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)2 V + g 2 V as Vf ! +1:

1) Di¤erentiating (7) with respect to Vp , we have
@V ar[xjy p ]
@Vp

@V ar[xjy p ] 1
4@tp
V
up
@up
[u3p + 2t2p
]
2
2
(up + tp )
@tp

=
=
=

(u2p

up
(1
[u3p + 2t2p ( 2
2
+ tp )
3up

=

u3p u2p
up
3
[u
+
2t
(
)] (from f (up ) = 0)
p
(u2p + tp )2 p
3u2p 2up + tp

=

u3p
(u2p + tp )(3u2p

We have shown f 0 (up ) = 3u2p
@V ar[xjy p ]
@Vp

> 0: In contrast, if

Vp T Vp ( ), up S

2
3

2up + tp )

(3up

2):

1
3,

2up + tp > 0 before. If

>

and, thus,

and V ar[xjy p ] ! 4(1

) up
)]
2up + tp

@V

1
3,

then up > 1

then there exists a Vp = Vp ( ) such that up =

ar[xjy p ]
@Vp

2
3:
2
3.

Thus,
When

S 0. From (7), we can see V ar[xjy p ] ! g 2 V as Vp ! 0;

)2 V + g 2 V as Vp ! +1:
8V uf + Vf + g 2 V > 0), we

2) Di¤erentiating (8) with respect to Vf (where g 0 (uf ) = 12V u2f
have
@V ar[xjy f ]
@Vf

=
=
=
=

uf )=g 0 (uf )]

[(4u2f V + g 2 V )2 + 8uf V Vf2 (1
(4u2f V + g 2 V + Vf )2

;

(4u2f V + g 2 V )[(4u2f V + g 2 V )g 0 (uf ) + 8uf V Vf (uf
(4u2f V

1)]

+ g 2 V + Vf )2 g 0 (uf )

(4u2f V + g 2 V )Vf [(1

uf )g 0 (uf ) + 8uf V (uf

(4u2f V + g 2 V + Vf )2 g 0 (uf )(uf
(4u2f V + g 2 V )Vf
(4u2f V + g 2 V + Vf )2 g 0 (uf )(1

uf )

1)2 ]

1)

(12V u2f

(from g(uf ) = 0)

(from g(uf ) = 0)

8V uf + g 2 V )

(18)

f

]
From (18), if g 2 > 4V =3V ; then 12V u2f 8V uf +g 2 V > 0 and @V ar[xjy
> 0. If g 2 < 4V =3V ;
@Vf
p
p
2
4 3g 2 V =V 2+ 4 3g 2 V =V
then when uf 2 (uf 1 ; uf 2 )
;
, 12V u2f 8V uf + g 2 V < 0, and
6
6

otherwise, 12V u2f

8V uf + g 2 V

0. Notice that, uf 1 > 0 and uf 2 < 23 . As shown before, uf is

decreasing in Vf ; uf ! 1 as Vf ! 0; and uf ! 1
a) if 1

> u f 2 , uf > 1

b) if uf 1 < 1

> uf 2 and

@V

ar[xjy f ]
@Vf

as Vf ! +1. Then,
> 0;

< uf 2 , then uf > uf 1 and there exists a cuto¤ point Vf ( ) such that, when
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Vf T Vf ( ), uf S uf 2 and

@V ar[xjy f ]
@Vf

S 0; and

< uf 1 , there exists another cuto¤ points Vf ( ) (> Vf ( )) such that, when Vf T

c) if 1

@V ar[xjy f ]
@Vf

Vf ( ), uf S uf 1 . Then when Vf > Vf ( ) or Vf < Vf ( ),
Vf ( ),

@V

ar[xjy f ]
@Vf

> 0, and when Vf ( ) < Vf <

< 0:

Last, from (8), we can see V ar[xjy f ] ! 0 as Vf ! 0; and V ar[xjy f ] ! 4(1

)2 V + g 2 V as

Vf ! +1:
Proof. of Lemma 3.
Di¤erentiating C with respect to g 2 V yields
@C
@(g 2 V )

=

( 16u4f V 2

8u2f V g 2 V

32u3f V 2 + 16u2f V (Vf + g 2 V )

[48u4f V 2

g 0 (u

2
f )(4uf V
2

Thus, if T ? 0, then

uf )=g 0 (uf )

8uf V (Vf + g 2 V ) + 2Vf g 2 V + g 4 V 2 ]

T
(from g(uf ) = 0);
+ g 2 V + Vf )
12 V Vf uf + 2Vf g 2 V + g 4 V 2 + 4((1

@C
@(g 2 V )

7 0. Notice T is a quadratic function of uf . Let

(64V 2 + 16V (Vf + g 2 V ))(2Vf g 2 V + g 4 V 2 + 4((1
function, if

g 4 V 2 ) + 8uf V Vf2 (1

g 0 (uf )(4u2f V + g 2 V + Vf )

= (16V + 4V (Vf + g 2 V ))u2f

where T

2Vf g 2 V

(4u2f V + g 2 V + Vf )2

=
=

8u2f V Vf

< 0, then T > 0; and if

)Vf + g 2 V )V .

= 144

2

V 2 Vf2

)Vf + g 2 V )V ). From the property of quadratic

> 0, then T = 0 has two roots, uf 1 and uf 2 ; such that

T > 0 as uf < uf 1 or uf > uf 2 and T < 0 as uf 1 < uf < uf 2 . It is easy to see

is decreasing in

g. When g = 0, we have
jg=0 = 16V 2 Vf [(9
p
2 10 2
9

Thus, if

< 0, T > 0; and
Since
So

!

or f

@C
@(g 2 V )

>

p
2 10 2
9

2

+4

and Vf

< 0 for any g. If

1 as g ! +1 and

4)Vf

>

16(1

)V ].

16(1 )V
g, then jg=0
9 2 +4 4
p
)V
2 10 2
and Vf > 916(1
,
2
9
+4 4

0, which implies
then

jg=0 > 0.

is decreasing in g, there exists a g^ such that g S g^,

T 0.

@C
@(g 2 V )

< 0 for any g > g^. Now consider the case where g < g^. When g = 0, T = 0 has two
p
12 V V
j
roots, uf 1 ; uf 2 = 32V 2f+8V V g=0 . Below we compare uf with uf 1 and uf 2 , where uf is the root of
f

g(uf )jg=0 = 4V

u2f (uf

1) + Vf (uf

(1

Notice that as Vf ! 1, uf ! 1

)) = 0.
and uf 1 ; uf 2 !
40

3

p

9

2

2

+4

4

. When

1
2

<

< 1,

uf 1 < 1

and uf 2 > 1

. So as Vf ! 1, uf 1 < uf < uf 2 , which implies T < 0 and

By virtue of continuity, when
and

@C
@(g 2 V )

1
2

<

@C
@(g 2 V )

> 0.

< 1, Vf is relatively large, and g is relatively small, T < 0

> 0. Notice that as g increases, uf increases and uf 2 decreases. Thus, there may exist

a point g^0 < g^ such that uf = uf 2 . Then, when g > g^0 , T > 0 and
always exists a point g~ > 0 (~
g = g^ or g^0 ) such that when g ? g~,
Vf is relatively large.
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@C
@(g 2 V )

@C
@(g 2 V )

< 0. To sum up, there

7 0 given

1
2

<

< 1 and
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