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ABSTRACT

This paper extends the variance decomposition framework of Campbell
[1991], Campbell and Ammer [1993], and Vuolteenaho [2002] to address
the relative value relevance of accrual news, cash flow news, and expected-
return news in driving firm-level equity returns. The extension is based on the
Feltham-Ohlson [1995, 1996] clean surplus relations. Using three models, this
study shows that all three factors, accruals, cash flows, and expected future dis-
count rates are value relevant. Moreover, accrual news is found to significantly
dominate expected-return news in driving firm-level stock returns. Operat-
ing income news is also found to significantly dominate both expected-return
news and free cash flow news in driving firm-level stock returns. Furthermore,
after splitting net income into cash flow and accrual earnings components in
the Vuolteenaho model, accrual earnings news and cash flow earnings news
are found to equally drive firm-level stock returns and to dominate expected-
return news. Further disaggregation of the data yields some evidence that
accrual earnings news is a more important factor than cash flow earnings
news in driving current stock returns. Overall, the three models indicate that
changes in expected future accruals are a primary driver, if not the primary
driver, of current stock returns.
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1. Introduction

The purpose of this paper is to determine the relative impact of accrual
news, cash flow news, and expected-return news on unexpected changes
in current-period equity returns. The emphasis is on changes rather than
levels because we are intent on understanding the relative importance of
these three factors in driving current returns.

One of the two primary functions of accruals is to construct an earnings
variable that is less noisy than cash flows from operations by matching ex-
penses with the revenues generated by those expenses.1 Current cash flows
from operations are often a noisy measure of the firm’s future cash flows
because the cash payments in any period may be unrelated to the cash re-
ceipts. For example, the sales of goods on credit often require initial cash
outlays to suppliers for raw materials, whereas the cash receipts from the
sales may come in a later period. The initial negative cash payments are
therefore a poor predictor of the positive future cash receipts. In contrast,
under generally accepted accounting principles (GAAP), the firm would de-
fer recognizing the expenditures on the raw materials used until the period
when the sales revenues are recognized. The resulting earnings measure
would then be a better predictor of future net cash flows from sales activ-
ity than cash from operations. Indeed, the Financial Accounting Standards
Board (FASB) (1978) has taken the position that earnings measured by ac-
crual accounting provide a better indication of firm performance and future
cash flows than do current cash flows.

The other primary function of accruals is to allow for the timely recogni-
tion of gains and losses due to unanticipated revisions of expected future
cash flows, albeit in an asymmetrical fashion.2 For instance, asset write-downs
are an accrual expense that reflects unexpected negative shocks to future
cash flows generated from the asset. The asymmetry in the treatment of pos-
itive and negative shocks to future cash flows follows from the conservative
nature of GAAP, where losses are recognized immediately and the recogni-
tion of gains is deferred until realized. The timeliness of accruals relative
to cash flows implies that breaking up the net income time series into its
accrual and cash flow time series components may yield better predictions
of expected future cash flows than either the net income or cash flow series
alone.

In short, although current equity returns are ultimately a function of ex-
pected future cash flows (and expected future returns), the time series of
accruals is potentially value relevant because it may contain information
helpful in predicting future cash flows (and the revision of future cash
flows) beyond the information contained in the time series of current and

1 See Dechow [1994], Guay, Kothari, and Watts [1996], and Dechow, Kothari, and Watts
[1998].

2 See Basu [1997], Ball, Robin, and Wu [2000, 2003], Ball, Kothari, and Robin [2000], and
Ball and Shivakumar [2003].
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past cash flows. Nevertheless, because accruals are subject to managerial
discretion and consequently to manipulation, their contribution to measur-
ing cash flow persistence is questionable. To the extent that management
opportunistically manipulates earnings through accruals, accrual earnings
will be a less reliable measure of firm performance and cash flows could
be superior in predicting future performance.3 Indeed, Sloan [1996] shows
that persistence of current earnings performance is decreasing (increasing)
in the magnitude of the accrual (cash flow) component of earnings. In addi-
tion, Dechow, Sabino, and Sloan [1996] argue that because accruals are not
realized but anticipated cash flows, they should impound a higher discount
for futurity and risk. Therefore, it is an empirical question as to whether
accruals and cash flows are priced differently.

Although the empirical literature is not totally unequivocal, there appears
to be a consensus among accounting scholars that both accruals and cash
flows are value relevant. In particular, a large number of studies find that
both accruals and cash flows are contemporaneously related to equity re-
turns.4 Furthermore, a few studies provide evidence that future accruals and
future cash flows are impounded in equity prices and that current accruals
and current cash flows can be used to predict future equity prices.5 The cur-
rent debate in the accounting literature is not whether accruals are value
relevant but, rather, whether accruals are as value relevant as cash flows or
less value relevant.6

This study analyzes the value relevance of accruals by (1) determining
whether revisions in expected future accruals (accruals news) drive current
equity returns and (2) determining the proportion of the total variance in
current unexpected equity returns that can be explained by accruals news
relative to other factors, such as cash flow news and expected-return news.
Although intuition may suggest that cash flow news and accrual news alone
suffice to drive security prices, the influential work of Campbell and Shiller
[1988a, b] emphasizes that equity returns are also driven by changes in
expected future discount rates (expected-return news). In particular, in-
creases in expected future equity returns reduce current equity returns just
as increases in expected future interest rates drive down bond prices.

Extending the log-linear dynamic dividend growth model of Campbell
and Shiller [1988a, b], Campbell [1991] and Campbell and Ammer [1993]

3 Mitigating the concern about the potential for earnings management to contaminate the
information content of accruals is that, even when earnings are managed, accruals eventually
turn into cash flows. Also, this paper, as well as others cited later (e.g., Sloan [1996]), deal
primarily with the pricing of accruals rather than with their information content. We thank an
anonymous referee for these insights.

4 See Rayburn [1986], Wilson [1986, 1987], Bowen, Burgstahler, and Daley [1987], Bernard
and Stober [1989], Dechow [1994], Subramanyam [1996], Pfeiffer and Elgers [1999], and
Barth et al. [1999].

5 See Sloan [1996] and Xie [2001]. There is also a literature showing that current accruals
and cash flows can predict future abnormal earnings and cash flows. See, for example, Barth
et al. [1999] and Barth, Cram, and Nelson [2001].

6 See Sloan [1999].
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estimate the impact of dividend news and expected-return news on cur-
rent unexpected returns for aggregate stock return data.7 They find that ex-
pected return-news dominates dividend news in driving equity returns. More
recently, Vuolteenaho [2002] extends this variance decomposition frame-
work to the firm level by substituting accounting numbers for dividends via
the accounting clean surplus identity. In contradistinction to Campbell and
Ammer [1993], Vuolteenaho finds that earnings news—where earnings are
defined as net income—dominates expected-return news in driving equity
returns.8 He reconciles his results with those of Campbell and Ammer by
showing that the aggregate nature of their data is driving their results. In-
deed, because expected-return variations tend to be systematic, in contrast
to more idiosyncratic cash flow information, it is to be expected that much
of the variation in aggregate index data is due to expected returns.9

We further develop the variance decomposition framework to include
accruals by incorporating the Feltham-Ohlson [1995, 1996] clean surplus
relations.10 Accruals in the Feltham-Ohlson framework are defined as the
change in the firm’s operating assets. Defining accruals in this fashion,
Feltham and Ohlson [1995] show that an incremental dollar of accruals
should theoretically have a greater impact on expected future earnings (and
cash flows) than an incremental dollar of current cash flows because operat-
ing assets generate (ex ante) returns above the risk-free rate whereas invested
cash flows yield the risk-free rate only. This model allows us to compute the
relative impact of accrual news and expected-return news on unexpected
changes in current returns. In a further extension of this model, we decom-
pose accruals into operating income and free cash flows and determine the
relative impact of operating income news, free cash flow news, and expected-
return news on unexpected changes in current returns. Finally, we extend
the Vuolteenaho [2002] model in a straightforward fashion by decompos-
ing the earnings definition in his model into cash flow and accrual earnings
components to compare the relative impact of cash flow earnings news, ac-
crual earnings news, and expected-return news on unexpected changes in
current returns.

The empirical results in this study highlight the importance of accrual
news in driving stock returns. Specifically, accrual news in the Feltham-
Ohlson sense significantly dominates expected-return news in driving firm-
level stock returns. Furthermore, operating income news, which includes
accrual news in the Feltham-Ohlson sense, significantly dominates both

7 The Campbell-Shiller model is a dynamic version of the Gordon [1962] dividend growth
model. It is described in ch. 7 of Campbell, Lo, and MacKinlay [1997].

8 Vuolteenaho [2002] uses net income to measure cash flow news. Although both models
incorporate the clean surplus relationship, the Vuolteenaho model differs substantively from
Ohlson [1995]. In particular, the Vuolteenaho information dynamics are log linear rather than
linear and, more important, they are much richer than the Ohlson information dynamics.

9 See Cochrane [2001], Vuolteenaho [2002], and Cohen, Polk, and Vuolteenaho [2003] on
this point.

10 We adopt the Feltham-Ohlson clean surplus relations but not their dynamics.
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expected-return news and free cash flow news in driving firm-level stock
returns. Using the Vuolteenaho [2002] model, both accrual earnings news,
where accruals are measured in the conventional fashion, and cash flow
earnings news significantly dominate expected-return news in driving firm-
level stock returns. Furthermore, accrual earnings news and cash flow earn-
ings news are equally significant drivers of stock returns with neither com-
ponent of net income (significantly) dominating the other. However, upon
disaggregating the variance decomposition by such potential control vari-
ables as firm size and operating cycle, we find evidence that accrual earnings
news is a more important factor than cash flow earnings news in driving cur-
rent stock returns.

In what follows, section 2 briefly describes the Campbell-Shiller and
Vuolteenaho variance decomposition models. This section also extends the
variance decomposition model to a Feltham-Ohlson accruals framework.
Section 3 describes the data, and section 4 describes the major empirical
results. Section 5 concludes. Propositions and their proofs are provided in
the appendix.

2. The Valuation of Accruals

2.1 THE CAMPBELL-SHILLER AND VUOLTEENAHO MODELS

Because our model builds on the Campbell [1991] and Vuolteenaho
[2002] extensions of the Campbell and Shiller [1988a, b] dividend-growth
model, we briefly review these models first. Campbell and Shiller develop
their model from the definition of a cum dividend equity return:11

r c
t = log

(
Pt + Dt

Pt−1

)
= log(Pt + Dt ) − log(Pt−1)

= pt − pt−1 + log(1 + exp(dt − pt )), (1)

where:

rc
t = log cum dividend stock return at time t

P t = Market value of equity at time t
Dt = dividends at time t
pt = log market value of equity at time t
dt = log dividends at time t.

To generate a (log) linear valuation equation, Campbell and Shiller
[1988a, b] linearize equation (1) by a Taylor approximation yielding

r c
t � h + ρpt + (1 − ρ)dt − pt−1, (2)

11 Lowercase letters denote the log of uppercase letters.
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where h is a constant and ρ is a constant error approximation term. Replac-
ing the approximation symbol by an equality, solving equation (2) forward
for price, and taking expectations yields the valuation equation:12

pt = h
(1 − ρ)

+ Et

[ ∞∑
j=0

ρ j ((1 − ρ)dt+1+ j − r c
t+1+ j

)]
. (3)

This valuation equation says that the current market price of equity is a
constant plus the infinite sum of expected (weighted) future dividends less
expected (weighted) future returns. This is similar to a standard dividend
valuation model except that discount rates (expected returns) are in the
numerator, not the denominator and, more important, they are dynamic.
In particular, equation (3) shows that if expected future discount rates (div-
idends) increase, the market value of equity decreases (increases).

Substituting equation (3) into equation (2) yields the unexpected change
in current returns (Campbell [1991]):

r c
t − Et−1

(
r c

t

) = �Et

∞∑
j=0

ρ j (�dt+ j ) − �Et

∞∑
j=1

ρ j r c
t+ j , (4)

where � denotes the first difference operator, E t is the expectations opera-
tor, and �E t = E t(·) − E t−1(·). Campbell [1991] and Campbell and Ammer
[1993] use equation (4) to investigate the impact of unexpected changes in
future dividends (dividend news) and unexpected changes in future returns
(expected-return news) on security returns at the aggregate economywide
level.

The stickiness of dividends for dividend paying firms and the fact that
many firms do not pay dividends limit the potential usefulness of the
Campbell-Shiller [1998a, b] and Campbell [1991] models at the firm level.
To attenuate these problems, Vuolteenaho [2002] uses the accounting clean
surplus relation to replace dividends with net income. In contrast to the
Ohlson [1995] model, direct substitution of the clean surplus identity into
the dividend valuation equation does not yield the desired formulation.
Instead, Vuolteenaho uses the definition of the book to market ratio and
the clean surplus identity to generate a model equivalent to equation (4),
namely:

r c
t − Et−1

(
r c

t

) = �Et

∞∑
j=0

ρ j (roet+ j − ft+ j ) − �Et

∞∑
j=1

ρ j r c
t+ j , (5)

12 The transversality condition lim j → ∞ ρ j pt+ j = 0 must hold as well. In general, in the
models that follow for which returns are defined as cum dividend (rather than ex dividend), an
additional additive error approximation term is required. For simplicity, we suppress additive
terms of this sort in the text description of the various models. They are included in the
appendix, however.
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where:

roet = log book return on equity in period t
= log(1 + Xt

BVt−1
)

BV t = book value of equity at time t
X t = net income in period t
f t = log risk free rate in period t

= log(1 + F t)
F t = the risk-free rate of interest in period t.

Ultimately, the significance of this model over other accounting valuation
models lies in the fact that it is an empirically implementable firm-level
accounting valuation model that incorporates time-varying expected future
discount rates.13

2.2 A VALUATION MODEL INCORPORATING ACCRUALS

Using the Feltham-Ohlson clean surplus relations, we transform the
Campbell [1991] dividend-growth model into an accounting-based valua-
tion model that allows for a meaningful distinction between cash flows and
accruals. Formally, we adopt the Feltham-Ohlson clean surplus relations

FAt = FAt−1 + it − (Dt − Ct ) (6)

OAt = OAt−1 + OX t − Ct , (7)

where:

FAt = net financial assets at time t
it = net interest income received from net financial assets in period t

Dt = net cash dividends in period t
Ct = free cash flows (cash from operations less investment in operating

assets) in period t
OAt = net operating assets at time t
OX t = net operating earnings in period t.14

In the Feltham-Ohlson framework, financial assets (and financial liabil-
ities), such as cash and marketable securities (short- and long-term debt),
are zero net present value investments that earn (pay) the risk-free rate.

13 The emphasis is on empirically implementable models. There are of course other theoret-
ical accounting valuation models that incorporate time-varying discount rates such as Feltham
and Ohlson [1999] and Ang and Liu [2001]. Regarding the importance of incorporating time-
varying discount rates in accounting valuation models, one can do no better than cite Beaver’s
[1999, p. 37] criticism of the accounting literature: “Thirty plus years ago, Miller and Modigliani
[1960] spent considerable effort to estimate the cost of capital for one industry for three years.
It is remarkable that the assumption of a constant [discount rate] across firms and time is the
best we can do.”

14 Net financial assets are financial assets less financial liabilities. Net operating assets are
operating assets less operating liabilities. Net interest received is interest revenues less interest
expenses. Net dividends are cash dividends paid out less equity capital issued.
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On the other hand, operating assets are assumed to be positive net present
value investments. Equation (6) asserts that net financial assets increase with
net interest received and with free cash flows, and they decrease with net
dividends paid out. According to equation (7), net operating assets increase
with operating earnings and decrease with free cash flows. The two equa-
tions articulate through the free cash flow variable because free cash flows
are assumed to be invested in financial assets.15

In the context of the Feltham-Ohlson relations, accruals are defined as
operating earnings less free cash flows (OX t − C t). In normalized log form,
accruals, acct , are defined as log[1 + (OX t − C t)/OAt−1]. It follows from
equation (7) that acct is also equal to log(OAt/OAt−1); that is, acct is the
growth in net operating assets. In the Feltham-Ohlson [1995] model, the
single most important variable in determining future returns is the growth
in net operating assets because of the conservative nature of GAAP. Our
empirical analysis sheds light on this issue because we are able to relate un-
expected changes in expected operating asset growth rates to the variability
in stock returns.

Using the definition of the operating assets to market value ratio and
the Feltham-Ohlson clean surplus relations, we derive a model in the ap-
pendix that incorporates accruals and is similar in structure to the models
of Campbell [1991] and Vuolteenaho [2002]. More specifically, we decom-
pose the unexpected change in the ex dividend stock return [rt − E t−1(rt)]
into an expected-return news component and an accruals news component.
Formally, Proposition 2 in the appendix shows that:16

rt − Et−1(rt ) = �Et

∞∑
j=0

(acct+ j − ft+ j ) − �Et

∞∑
j=1

rt+ j , (8)

where:

r t = the ex dividend log stock return at period t
= log(1 + Rt + F t) − f t

Rt = the simple ex dividend excess stock return in period t
acct = the log accrual growth in period t

= log[1 + (OX t − Ct)/OAt−1]

Defining the unexpected stock return components as expected-return
news (Nr ) and accruals news (Nacc), equation (8) can be expressed as:

rt − Et−1(rt ) = Nacc,t − Nr,t , (9)

15 Adding equations (6) and (7) yields the standard clean surplus relation:

BV t = BV t−1 + Xt − Dt .

16 We also derive a similar relationship for cash flows (Proposition 2), namely:

r c
t − Et−1

(
r c

t
) = �Et

∞∑
j=0

ρ j (cft+ j − ft+ j ) − �Et

∞∑
j=1

ρ j r c
t+ j .
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where

Nr,t = �Et

∞∑
j=1

rt+ j , (10)

and

Nacc,t = �Et

∞∑
j=0

(acct+ j − ft+ j ). (11)

Equation (9) shows that the unexpected change in current stock returns in-
creases if the expected-return news decreases or the accrual news increases.
This is intuitively appealing. An unanticipated increase in the firm’s ex-
pected future accruals conveys positive information about the firm’s future
cash flows, driving up security returns.

Equation (9) can be used to provide a variance decomposition of the
unexpected change in returns. Specifically, taking variances of both sides of
the equation yields

var{rt − Et−1(rt )} = var(Nr,t ) + var(Nacc,t ) − 2cov(Nr,t , Nacc,t ). (12)

In the empirical work that follows, we use equation (12) to assess the relative
impact of expected-return news and accrual news in driving equity returns.
The greater is the variance (or covariance) of any factor(s) on the right-
hand side of equation (12), the more power that factor has in explaining
unexpected returns.17

In addition to enabling us to study the impact of accrual news on equity
returns, the Feltham-Ohlson clean surplus relations underlying equations
(8) through (12) provide a beneficial side benefit by comparison to the anal-
ogous equations in the Campbell [1991], Campbell and Ammer [1993], and
Vuolteenaho [2002] studies. In particular, equations (8) through (12) of this
study do not depend on a Taylor series approximation for their validity. In
contrast, exact log linearity obtains in the Campbell [1991], Campbell and
Ammer [1993], and Vuolteenaho [2002] studies only if the firm pays no div-
idends. Equations (8) through (12) hold whatever the firm’s dividend pol-
icy. Intuition suggests the reason. Dividends appear in the Feltham-Ohlson
financial asset equation (equation (6)) but play no role in the Feltham-
Ohlson operating asset equation (equation (7)). It is the latter equation
that generates the accruals variance decomposition.

In an extension of our model, we split acct in equation (8) into operating
income (oxA

t ) and free cash flow (ocf A
t ) news components. This breakdown

facilitates a comparison of these two factors, along with expected-return

17 In theory, one can also decompose the variance of the unexpected change in current stock
returns using the (free) cash flow equation from the prior footnote to obtain:

var
{
r c

t − Et−1
(
r c

t
)} = var(Nr c ,t ) + var(Ncf ,t ) − 2cov(Nr c ,t , Ncf ,t ).

This decomposition often cannot be estimated empirically because cf t is undefined whenever
net financial assets are negative.
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news, in explaining unexpected changes in equity returns.18 Specifically, as
shown in Proposition 3 of the appendix, the unexpected change in returns
can be written as:

rt − Et−1(rt ) = �Et

∞∑
j=0

(
ox A

t+ j − ft+ j
) − �Et

∞∑
j=0

ocf A
t+ j

− �Et

∞∑
j=1

rt+ j . (13)

In this case, the variance decomposition is a function of three news factors:

var{rt − Et−1(rt )} = var(Nr,t ) + var(Nox A,t ) + var(Nocf A,t )

− 2cov(Nr,t , Nox A,t ) + 2cov(Nr,t , Nocf A,t )

− 2cov(Nox A,t , Nocf A,t ), (14)

where Nox A,t = �Et
∑∞

j=0(ox A
t+ j − ft+ j ) and Nocf A,t = �Et

∑∞
j=0 ocf A

t+ j .
A third approach is based directly on a simple extension of Vuolteenaho

[2002]. It is shown in Proposition 4 of the appendix that splitting
Vuolteenaho’s net income measure into cash flow earnings (cfet) and ac-
cruals earnings (accet) components yields:19

r c
t − Et−1

(
r c

t

) = �Et

∞∑
j=0

ρ j accet+ j + �Et

∞∑
j=0

ρ j (cfet+ j − ft+ j )

−�Et

∞∑
j=1

ρ j r c
t+ j . (15)

The resulting variance decomposition is also a function of three news factors,
namely,

var
{
r c

t − Et−1
(
r c

t

)} = var(Nr c ,t ) + var(Nacce,t ) + var(Ncfe,t )

− 2cov(Nr c ,t , Nacce,t ) − 2cov(Nr c ,t , Ncfe,t )

+ 2cov(Nacce,t , Ncfe,t ), (16)

where Nacce,t = �Et
∑∞

j=0 ρ j accet+ j and Ncfe,t = �Et
∑∞

j=0 ρ j (cfet+ j − ft+ j ).
In what follows, the three variance decomposition methods developed in

this section are applied to a large sample of Compustat firms.

3. The Sample

The data for this study are obtained from the intersection of annual Com-
pustat and monthly Center for Research in Security Prices (CRSP) files for

18 This approach is not costless as it requires an approximation of the form log(1 + z) � z.
This approximation is reasonable only for small z.

19 This extension also requires the approximation log(1 + z) � z.
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1962 to 2000.20 Restricting the sample firms to have positive total assets
(DATA6), nonmissing income before extraordinary items (DATA18), and
merging the files yields an initial sample of 228,934 firm-years of data.

The following additional data items are used to construct the vari-
ables used in this study: cash and cash equivalents (DATA1), current
assets (DATA4), current liabilities (DATA5), long-term debt (DATA9),
depreciation and amortization (DATA14), interest expense (DATA15),
income tax expense (DATA16), special items (DATA17), preferred div-
idends (DATA19), investments and advancements (DATA32), debt in
current liabilities (DATA34), equity earnings (DATA55), interest income
(DATA62), preferred shares (DATA130), pretax income (DATA170), short-
term investments (DATA193), total liabilities (DATA181), and notes payable
(DATA206).

Financial assets, financial liabilities, operating assets, and operating liabil-
ities are computed as in Penman [2000]. Net interest income and operating
income are computed as in Begley and Feltham [2002].

More specifically, the variables of interest in this study are computed from
the Compustat data items as follows:

Accrual Earnings (accet) = [(DATA4 − lagged DATA4) − (DATA1 −
lagged DATA1)] − [(DATA5 − lagged
DATA5) − (DATA34 − lagged DATA34)] −
DATA14

Cash Earnings (cfet) = DATA18 − Accrual Earnings21

Net Interest Income (it) = (DATA62 − DATA15) ∗ (1 − TAX ) − DATA19
+ DATA5522

Net Operating Earnings (OX t) = DATA18 − DATA17 ∗ (1 − TAX) −
DATA19 − Net Interest Earned

Financial Assets = DATA32 + DATA193 + DATA123

Financial Liabilities = DATA9 + DATA34 + DATA130 + DATA20624

Operating Assets = DATA6 − Financial Assets
Operating Liabilities = DATA181 + DATA130 − Financial Liabilities
Net Operating Assets = Operating Assets − Operating Liabilities
Net Financial Assets = Financial Assets − Financial Liabilities
Book Value (BV t) = Net Operating Assets + Net Financial Assets
Free Cash Flow (Ct) = Net Operating Earnings − Change in Net

Operating Assets

20 Compustat data before 1962 are problematic.
21 Cash flow earnings are measured using a balance sheet approach. Although cash flow

earnings extracted from the Statement of Cash Flows are less noisy (Hribar and Collins [2002]),
the limited availability of the latter data on Compustat would severely reduced the sample size
by 15 years of data.

22 Net Interest Earned = Net Interest Revenue + Equity Earnings-Preferred Dividends.
23 Financial Assets = Short-Term Investments + Investments and Advances + Cash.
24 Financial Liabilities = Long-Term Debt + Debt in Current Liabilities + Preferred Shares +

Notes Payable.
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Effective Tax Rate (TAX ) = DATA16/DATA17025

Return on Equity (ROE) = (OX t + it)/BV t−1

The risk-free rate F t is the annualized three month Treasury bill rate.
We require nonmissing observations from each of the data items used to

compute the preceding variables. We further eliminate observations with
negative operating assets, negative operating liabilities, negative financial
liabilities, and nonpositive net operating assets. These requirements reduce
the Compustat sample to 56,316 firm-year observations. In addition, we
require three lags of book values, net operating assets, and net financial
assets as well as two lags of net operating earnings, net interest earned,
accrual earnings, and cash earnings. These additional requirements further
reduce the Compustat sample to (5,497 firms) 27,175 firm-year observations.

Monthly CRSP data are obtained for the latter sample yielding an initial
sample of 1,150,002 firm-month observations. Annual returns begin three
months after the fiscal year-end and are computed using monthly returns.
Firm-years without at least one valid monthly return or missing market value
of equity data are eliminated. We require two lags of annual returns and of
market values. We eliminate small firms by requiring market values of least
$10 million. These requirements result in a CRSP sample of 74,999 firm-year
observations. Merging CRSP and Compustat yields a sample of (3,937 firms)
17,859 firm-year observations.

To mitigate data errors and scaling problems, we further truncate the
relevant variables in each model by a 1% symmetric filter.26 Table 1 shows
the distribution of the major variables of interest. Mean and median accrual
earnings (and net financial assets) are negative. Mean and median book-
to-market ratios are less than one. Median cum dividend equity market
returns and accounting returns on book value equity are 12% and 13%,
respectively. Median market value of equity is $92 million. These numbers
are fairly comparable to those of other accounting studies for the period
under consideration.

4. Empirical Results

To estimate the variance decomposition of equation (12), the dynamics of
the variables in equations (8) through (11) have to be specified. Following
Campbell [1991], Campbell and Ammer [1993], and Vuolteenaho [2002],
the return variance decomposition is implemented using a log-linear vector
autoregressive (VAR) model. Define zi,t to be a vector of firm-specific state

25 The effective tax rate is only relevant for the second model. If either pretax income or
income tax expense are negative, we assume that the effective tax rate is zero. If the effective
tax rate is greater than the maximum statutory tax rate (for the year in question), we assume
that the effective tax rate is the maximum statutory tax rate.

26 Because each model calls for different accounting variables, the sample size will differ
across the models. The exact number of data points used to estimate each model is stated in
the relevant tables.
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T A B L E 1
Descriptive Statistics

Mean Std. Q1 Median Q3

RETC 0.21 0.51 −0.13 0.12 0.42
RET 0.18 0.51 −0.14 0.09 0.39
BM 0.90 1.25 0.36 0.63 1.04
ROE 0.12 0.14 0.07 0.13 0.19
RET CSH 0.18 0.22 0.06 0.18 0.29
RET ACCE −0.06 0.20 −0.16 −0.07 0.04
ACC 0.17 0.41 −0.04 0.09 0.27
OA 1.35 2.05 0.38 0.81 1.55
LEV 0.67 0.21 0.51 0.67 0.84
RET FCF −0.03 0.40 −0.13 0.03 0.15
RET OXT 0.14 0.18 0.07 0.11 0.19
MV 1,030 6,167 30 92 412

Table 1 shows the sample distribution of several variables where Std. is the standard deviation and Q i
denotes the quartile i. The summary statistics are based on a pooled sample from the CRSP-Compustat
databases for 1964 to 2000 inclusive (yielding 17,859 firm-year observations), after eliminating observations
from the top and bottom 1% of each the following variables (with the exception of LEV ), yielding 16,090
firm-year observations:

RETC = annual cum dividend return computed from monthly returns
RET = annual ex dividend return computed from monthly returns
BM = book-to-market ratio

ROE = book return on equity, computed as (OX t + it )/BV t−1
RET CSH = cash earnings scaled by BV t−1

RET ACCE = accrual earnings scaled by BV t−1
ACC = growth in total accruals, computed as NOAt /NOAt−1 − 1

OA = ratio of net operating assets to market value
LEV = leverage ratio defined as the ratio of BV t to the sum of financial liabilities and BV t

RET FCF = ratio of free cash flow to NOAt−1
RET OXT = ratio of net operating income to NOAt−1

MV = market value of equity in millions of dollars

variables. The firm’s state vector is assumed to follow the multivariate log-
linear dynamic:

zi,t = �zi,t−1 + ηi,t . (17)

The VAR transition coefficient matrix � is assumed to be constant over
time and over firms. The error terms ηi,t are assumed to have a variance-
covariance matrix 	 and to be independent of everything known at t − 1.
Firms with the same values of the state variable are assumed to behave sim-
ilarly. Nevertheless, because the error terms are not necessarily correlated
across firms, firms that are similar today need not be similar tomorrow.

Both a parsimonious short VAR and richer long VAR specification are
estimated. The parsimonious short VAR specification is limited to one lag
each of log stock returns, log accruals, and the log operating assets to market
value ratio (oai,t ).27

27 The log operating-assets-to-market-value ratio is included in the parsimonious VAR because
our model is generated from this ratio. Vuolteenaho [2002] similarly includes the book-to-
market ratio in his VAR specifications.
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Specifically, letting zi,t =
( ri,t

acci,t
oai,t

)
, � =

( α1 α2 α3
β1 β2 β3
γ1 γ2 γ3

)
and ηi,t =

( ηi,1t
ηi,2t
ηi,3t

)
in equa-

tion (17) and suppressing the firm subscript, gives rise to the short VAR
specification:

rt = α1rt−1 + α2acct−1 + α3oat−1 + η1t

acct = β1rt−1 + β2acct−1 + β3oat−1 + η2t (18)

oat = γ1rt−1 + γ2acct−1 + γ3oat−1 + η3t ,

where the variables are mean adjusted. The long VAR specification allows for
a richer lag structure by including two lags for each of the state variables.28

The variance decomposition of the accrual model can be implemented
empirically by combining the VAR (equation (18) or, more generally, (17))
with equation (8). Formally, the unexpected change in returns is computed
as:

rt − Et−1(rt ) = e ′
1ηi,t , (19)

where e ′
i = (0, . . . , 1, . . . , 0) and the 1 is in the i th position.29 Campbell [1991]

simplifies the derivation of the VAR return decomposition by judicious use
of vectors of the form:30

λ′
i = e ′

i�(I − �)−1. (20)

In particular, expected-return news and accrual news (equations (10) and
(11)) can be expressed conveniently as:31

Nr,t = �Et

∞∑
j=1

rt+ j

= λ′
1ηi,t

= e ′
1�(I − �)−1ηi,t (21)

28 The long VAR equivalent of equation (18) is:

rt = α11rt−1 + α12rt−2 + α21acct−1 + α22acct−2 + α31oat−1 + α32oat−2 + η1t

acct = β11rt−1 + β12rt−2 + β21acct−1 + β22acct−2 + β31oat−1 + β32oat−2 + η2t

oat = γ11rt−1 + γ12rt−2 + γ21acct−1 + γ22acct−2 + γ31oat−1 + γ32oat−2 + η3t .

29 Equation (19) follows directly by premultiplying equation (17) by e ′
1.

30 Because of the need to approximate his system, Campbell actually uses vectors of the form
λ′

i = e ′
i ρ�(I − ρ�)−1 where ρ is an approximation term. In our model no approximation is

required so that ρ = 1.
31 This is the residual formulation of Nacc,t . Specifically, from equation (9) we have

Nacc,t = rt − Et−1(rt ) + Nr,t

= e ′
1ηi,t + e ′

1�(I − �)−1ηi,t by equations (19) and (20)

= e ′
1[I + �(I − �)−1]ηi,t

= e ′
1(I − �)−1ηi,t .

We also estimate Nacc,t directly as e ′
2(I − �)−1ηi,t with qualitatively similar results.
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Nacc,t = �Et

∞∑
j=0

(acct+ j − ft+ j )

= (
e ′

1 + λ′
1

)
ηi,t

= e ′
1(I − �)−1ηi,t . (22)

An estimate of the variance-covariance matrix 	 = E (ηi,tη
′
i,t ) is also re-

quired to implement the variance decomposition. Specifically, taking vari-
ances of both sides of equations (21) and (22) gives the news variances and
covariances of equation (12):

var(Nr,t ) = λ′
1	λ1 (23)

var(Nacc,t ) = (
e ′

1 + λ′
1

)
	(e1 + λ1) (24)

cov(Nr,t , Nacc,t ) = λ′
1	(e1 + λ1). (25)

Following Vuolteenaho [2002], the VAR coefficient matrix is estimated
by trading off efficiency for robustness and simplicity. The VAR is estimated
using weighted least squares on the panel data, with one pooled prediction
regression per state variable. Each annual cross-section is weighted equally
by deflating the data for each firm-year by the number of firms in the cross-
section of that year. Ordinary least squares (OLS) is employed as well, but
the results are insensitive to the estimation procedure. Consistent robust
standard errors are obtained using the Shao-Rao [1993] jacknife method.32

Specifically, the VAR is reestimated after dropping one cross-section at a
time, thereby yielding a time series of estimates for each parameter. The
standard error for each parameter is then computed on the basis of the
time series. This jacknife method yields consistent standard errors even in
the presence of cross-sectional correlation.

Panel A of table 2 shows the estimated parameters of the short VAR and
the robust jacknife standard errors. The significant (two-tailed) parameter
estimates imply that returns are high when past one-year accruals are low
and past one-year operating-assets-to-market ratios are high. Accruals are
high when past returns and past operating-assets-to-market-value ratio are
low and past accruals are high. The operating-assets-to-market ratio is high
when past accruals and past operating-assets-to-market ratio are high and
past returns are low. Using the terminology of Granger causality, accruals
and the operating-assets-to-market ratio are directly value relevant in that
they Granger-cause returns. Past returns are indirectly value relevant in that
they Granger-cause accruals and the operating-assets-to-market ratio and the
latter Granger-cause returns. In general, the coefficients of a multilagged
VAR are difficult to interpret so that we do not show the parameter estimates
for the long VAR.33

32 The Rogers [1983, 1993] robust standard error method was used as well with almost iden-
tical results.

33 These are available from the authors.
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T A B L E 2
Accruals Only Model Based on the Feltham-Ohlson Clean Surplus Relations

Panel A: Short VAR
r t−1 acct−1 oat−1

r t −0.024 −0.053∗∗∗ 0.041∗∗∗
(0.022) (0.017) (0.009)

acct −0.094∗∗∗ 0.024∗∗ −0.092∗∗∗
(0.013) (0.012) (0.003)

oat −0.090∗∗∗ 0.073∗∗∗ 0.871∗∗∗
(0.025) (0.020) (0.011)

Panel B: Variance decomposition
var(Ntotal ) var(Nr ) var(Nacc) cov(Nr , Nacc) Diff(Nacc , Nr )

Short VAR 0.166 0.034∗∗∗ 0.072∗∗∗ −0.030∗∗∗ 0.038∗∗∗
(0.008) (0.008) (0.003) (0.015)

Long VAR 0.163 0.035∗∗∗ 0.069∗∗∗ −0.029∗∗∗ 0.034∗∗
(0.009) (0.008) (0.004) (0.015)

Panel C: Relative variance decomposition
var(Nr )

var(Ntotal )
var(Nacc )
var(Ntotal )

var(Nr )
var(Nacc )

Short VAR 0.203 0.434 0.467
Long VAR 0.217 0.425 0.510

Panel A lists the parameter estimates for the short vector autoregressive model (VAR). The model variables
include the mean-adjusted log ex dividend annual excess return rt (the first element of the state vector z),
the mean-adjusted log accruals acct (the second element), and the mean-adjusted log operating assets to
market value ratio oat (the third element). The parameters in the table correspond to the following system:

zi,t = �zi,t−1 + ηi,t , 	 = E
(
ηi,t η

′
i,t

)
.

Two numbers are reported for each parameter. The first number is a weighted least squares point estimate
of the parameter, where observations are weighted such that each cross-section receives an equal weight.
The second number in parentheses is a robust jacknife standard error. The short VAR is based on one lag
each of the mean-adjusted log ex dividend annual return rt , the mean-adjusted log accruals acct , and the
mean-adjusted log operating assets to market value ratio oat . The long VAR is based on two lags each of
these variables. The top and bottom 1% of each of the state variables in each VAR specification is deleted
to mitigate outliers. The sample for the short (long) VAR is composed of 16,309 (15,794) firm-years.

Panel B lists the variance decomposition for the short VAR and long VAR where the variances are
defined as follows:

var(Ntotal ) = total variance of mean-adjusted excess returns
= var(Nr ) + var(Nacc ) − 2cov(Nr , Nacc )

var(Nr ) = variance of expected-return news
var(Nacc ) = variance of accruals news

cov(Nr , Nacc ) = the covariance between the expected-return news and accruals news
Diff(Nacc , Nr ) = var(Nacc ) − var(Nr )

Panel C lists the relative size of each variance component to the total variance and the relative size of
each variance component to the other variance component.

∗∗∗Significant at the 1% significance level, two-tailed.
∗∗Significant at the 5% significance level, two-tailed.

Panel B of table 2 shows the variance decomposition for both the short
and long VARs. In both cases, the variances of the expected-return news and
the accrual news are significant at the 1% significance level (two-tailed).
Furthermore, the variance of accrual news is about twice the variance of
expected-return news, and the difference is significant at the 1% level for
the short VAR and the 5% level for the long VAR. Panel C of table 2 shows
that accrual news explains about 43% of the total variance of the unexpected
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change in returns whereas expected-return news explains only about 21%
of the total variance of the unexpected change in returns.34 The remain-
der is explained by the joint negative covariance between accrual news and
expected-return news (significant at the 1% level). The negative covari-
ance accords with intuition because unexpected increases in discount rates
should reduce growth in operating assets. Overall, table 2 indicates that both
accrual news and expected-return news are value relevant and that accrual
news is far more fundamental than expected-return news in driving current
market returns.

In our second model, we break accruals into operating earnings and free
cash flow components in a straightforward extension of the previous model
(see equation (14)). This allows us to explore the relative impact of op-
erating income news and free cash flow news on changes in current stock
returns. The short VAR is now composed of four state variables: log returns
(r t), free cash flows (ocf A

t ), operating income (ox A
t ), and the operating-

assets-to-market-value ratio (oat). The long VAR specification is composed
of two lags of each of these variables.

Panel A of table 3 shows the estimated parameters of the short VAR and
the robust standard errors based on the jacknife procedure. The significant
parameter estimates imply that returns are high when past one-year free cash
flows and past one-year operating-assets-to-market-value ratio are high. Free
cash flows are positively affected by all four lagged state variables. Operating
income is high when past one-year returns, free cash flows, and operating
income are high and the past operating-assets-to-market-value ratio is low.
The operating-assets-to-market-value ratio is high when the past operating-
assets-to-market-value and past operating income are high and past returns
are low. All four variables are value relevant, although past returns and
past operating income are only indirectly value relevant because the latter
Granger-cause the other two variables.

Panel B of table 3 shows the variance decomposition for both the short
and long VARs. In both cases, the variances of expected-return news, free
cash flow news, and operating income news are significant at the 1% level.
The covariance terms are also significant at the 1% level. The variance of
operating income news is significantly greater than the variance of free cash
flow news at the 1% significance level in both the short and long VARs. Panel
C of table 3 shows that operating earnings news explains about 29% of the
total variance of the unexpected change in returns in both the short and
long VARs, whereas free cash flow news explains only 16% of the total vari-
ance of the unexpected change in returns. Expected-return news explains
about 3% of the total variance of the unexpected change in returns. Overall,
table 3 indicates that operating income news is a far more important driver
of market returns than are free cash flow news or expected-return news.

34 The total variance is not estimated separately but computed from the other variances as
per equation (12).
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T A B L E 3
Operating Earnings and Free Cash Flow Model Based on the Feltham-Ohlson Clean Surplus Relations

Panel A: Short VAR
r t−1 ocf A

t−1 oxA
t−1 oat−1

r t −0.015 0.033∗∗∗ 0.056 0.047∗∗∗
(0.021) (0.011) (0.035) (0.011)

ocf A
t 0.167∗∗∗ 0.049∗∗∗ 0.321∗∗∗ 0.096∗∗∗

(0.014) (0.010) (0.028) (0.006)
oxA

t 0.034∗∗∗ 0.069∗∗∗ 0.494∗∗∗ −0.035∗∗∗
(0.009) (0.004) (0.016) (0.003)

oat −0.087∗∗∗ −0.002 0.204∗∗∗ 0.880∗∗∗
(0.022) (0.016) (0.057) (0.013)

Panel B: Variance decomposition
var(Ntotal ) var(Nr ) var(Nocf A ) var(Nox A ) Diff(Nocf A , Nox A )

Short VAR 1.181 0.036∗∗∗ 0.175∗∗∗ 0.346∗∗∗ −0.171∗∗∗
(0.008) (0.019) (0.044) (0.026)

Long VAR 1.159 0.040∗∗∗ 0.181∗∗∗ 0.322∗∗∗ −0.140∗∗∗
(0.009) (0.021) (0.043) (0.025)

cov(Nr , Nocf A ) cov(Nr , Nox A ) cov(Nocf A , Nox A )

Short VAR 0.032∗∗∗ −0.058∗∗∗ −0.222∗∗∗
(0.006) (0.009) (0.029)

Long VAR 0.034∗∗∗ −0.059∗∗∗ −0.215∗∗∗
(0.007) (0.010) (0.029)

Panel C: Relative variance decomposition

var(Nr )
var(Ntotal )

var(Nocf A )

var(Ntotal )
var(Nox A )
var(Ntotal )

var(Nr )
var(Nox A )

var(Nocf A )

var(Nox A )

Short VAR 0.031 0.148 0.293 0.105 0.506
Long VAR 0.034 0.156 0.278 0.124 0.563

Panel A lists the parameter estimates for the short vector autoregressive model (VAR). The model variables
include the mean-adjusted log ex dividend annual excess return rt (the first element of the state vector z),
the mean-adjusted free cash flows ocf A

t (the second element), the mean-adjusted log operating earnings ox A
t

(the third element), and the mean-adjusted operating assets to market value ratio oat (the fourth element).
The parameters in the table correspond to the following system:

zi,t = �zi,t−1 + ηi,t , 	 = E
(
ηi,t η

′
i,t

)
.

Two numbers are reported for each parameter. The first number is a weighted least squares point estimate
of the parameter, where observations are weighted such that each cross-section receives an equal weight.
The second number in parentheses is a robust jacknife standard error. The short VAR is based on one lag
each of the mean-adjusted log ex dividend annual excess returns rt , the mean-adjusted free cash flows ocf A,
the mean-adjusted operating earnings ox A

t , and the mean-adjusted log operating assets to market value
ratio oat . The long VAR is based on two lags each of these variables. The top and bottom 1% of each of the
state variables in each VAR specification is deleted to mitigate outliers. The sample for the short (long)
VAR is composed of 16,223 (15,701) firm-years.

Panel B lists the variance decomposition for the short VAR and long VAR where the variances are
defined as follows:

var(Ntotal ) = total variance of mean-adjusted returns
= var(Nr ) + var(Nox A ) + var(Nocf A ) − 2cov(Nr , Nox A ) + 2cov(Nr , Nocf A ) −

2cov(Nox A , Nocf A )
var(Nr ) = variance of expected-return news

var(Nocf A ) = variance of free cash flows news
var(NoxA ) = variance of operating earnings news

cov(Nr , Nocf A ) = covariance between the expected-return news and free cash flow news
cov(Nr , NoxA ) = covariance between the expected-return news and operating income news

cov(Nocf A , NoxA ) = covariance between the free cash flow news and operating income news
Diff(Nocf A , NoxA ) = var(Nocf A ) − var(Nox A )

Panel C lists the percentage contribution of each variance component to the total variance and the
relative size of each variance component to the other variance components.

∗∗∗Significant at the 1% significance level, two-tailed.
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Finally, we decompose net income in the Vuolteenaho [2002] model into
accruals and cash flow earnings components (see equation (16)). The short
VAR is composed of four variables: log returns (r t), cash flow earnings (cfet),
accrual earnings (accet), and the log book-to-market ratio (bmt). The long
VAR specification is composed of two lags of each of these variables.

Panel A of table 4 shows the estimated parameters of the short VAR and
the robust standard errors based on the jacknife procedure. The significant
parameter estimates imply that returns are high when past book-to-market
ratios are high. Cash flow earnings are positively affected by past returns,
past cash flow, and past accrual earnings and negatively affected by the
past book-to-market ratio. Accrual earnings are positively affected by past
cash flow and accrual earnings and negatively affected by the past book-to-
market ratio. The book-to-market ratio is high when past cash flow, accrual
earnings, and past book-to-market ratios are high. Past book-to-market ratios
are directly value relevant (Granger-cause returns) whereas past cash flow
earnings, accrual earnings, and returns are indirectly value relevant.

Panel B of table 4 shows the variance decomposition for both the short
and long VARs. For both specifications, the variances of expected-return
news, accrual earnings news, and cash flow earnings news are significant at
the 1% significance level (as are two of the three covariances). Furthermore,
in both the short and the long VARs, the variance of cash flow earnings news
and the variance of accrual earnings news are not statistically different from
each other. Panel C shows that accrual earnings news and cash flow earnings
news are essentially equally important in driving market returns, with the
variances of accrual earnings news slightly larger than the variances of cash
flow earnings news (but not significantly so). Accrual and cash flow earnings
news dominate expected-return news in both the short and long VARs.

5. Comparative Statics Results

This section of the paper investigates whether our results are robust to
alternative specifications of the models, the variables, and the sample. The
tables that follow focus on the short VAR variance decomposition of the ex-
tended Vuolteenaho [2002] model. Replicating the analysis (not tabulated)
using the long VAR gives similar results, except where stated otherwise.

First, we reexamine the variance decomposition controlling for potential
correlated omitted variables beginning with firm size. Table 5 shows the
variance decomposition ranked by firm size decile portfolios, where size
is measured by the market value of equity. Decile 1 contains the smallest
firms and decile 10 contains the largest. The variance-covariance matrix 	

and the transition matrix � are assumed to be constant across the deciles.35

All news variances (and most covariances) are uniformly significant at the
1% level and decline almost monotonically with firm size. This accords with

35 These assumptions follow Vuolteenaho [2002]. We also repeated the analysis with � varying
across size deciles and obtained qualitatively similar results.
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T A B L E 4
Cash and Accrual Earnings Model Based on the Ohlson Clean Surplus Relation

Panel A: Short VAR
r c

t−1 cfet−1 accet−1 bmt−1

r c
t 0.007 0.057 −0.021 0.072∗∗∗

(0.022) (0.037) (0.041) (0.012)
cfet 0.086∗∗∗ 0.351∗∗∗ 0.079∗∗∗ −0.014∗∗∗

(0.012) (0.020) (0.018) (0.004)
accet −0.010 0.115∗∗∗ 0.352∗∗∗ −0.023∗∗∗

(0.008) (0.013) (0.022) (0.004)
bmt 0.000 0.249∗∗∗ 0.345∗∗∗ 0.832∗∗∗

(0.022) (0.059) (0.057) (0.016)

Panel B: Variance decomposition
var(Ntotal ) var(Nr c ) var(Ncfe ) var(Nacce ) Diff(Ncfe , Nacce)

Short VAR 0.161 0.028∗∗∗ 0.100∗∗∗ 0.108∗∗∗ 0.008
(0.006) (0.007) (0.007) (0.006)

Long VAR 0.157 0.037∗∗∗ 0.126∗∗∗ 0.129∗∗∗ 0.003
(0.007) (0.009) (0.009) (0.009)

cov(Nr c , Ncfe ) cov(Nr c , Nacce ) cov(Ncfe , Nacce)
Short VAR −0.002 −0.021∗∗∗ −0.061∗∗∗

(0.004) (0.004) (0.004)
Long VAR 0.003 −0.022∗∗∗ −0.087∗∗∗

(0.005) (0.005) (0.007)

Panel C: Relative variance decomposition
var(Nr c )

var(Ntotal )
var(Ncfe )

var(Ntotal )
var(Nacce )
var(Ntotal )

var(Nr c )
var(Nacce )

var(Ncfe )
var(Nacce )

Short VAR 0.174 0.622 0.673 0.259 0.924
Long VAR 0.234 0.801 0.820 0.286 0.977

Panel A lists the parameter estimates for the short vector autoregressive model (VAR). The model variables
include the mean-adjusted log cum dividend annual excess return r c

t (the first element of the state vector z),
the mean-adjusted cash flow earnings cfet (the second element), the mean-adjusted accrual earnings accet
(the third element), and the mean-adjusted log book to market value ratio bmt (the fourth element). The
parameters in the table correspond to the following system:

zi,t = �zi,t−1 + ηi,t , 	 = E
(
ηi,t η

′
i,t

)
.

Two numbers are reported for each parameter. The first number is a weighted least squares point estimate
of the parameter, where observations are weighted such that each cross-section receives an equal weight.
The second number in parentheses is a robust jacknife standard error. The short VAR is based on one lag
each of the mean-adjusted log cum dividend excess annual return r c

t , the mean-adjusted cash flow earnings
cfet , the mean-adjusted accrual earnings accet , and the mean-adjusted log book to market ratio bmt . The
long VAR is based on two lags each of these variables. The top and bottom 1% of each of the state variables
for both VAR specifications is deleted to mitigate outliers. The sample for the short (long) VAR is composed
of 16,164 (15,625) firm-years.

Panel B lists the variance decomposition for the short VAR and long VAR where the variances are
defined as follows:

var(Ntotal ) = total variance of mean-adjusted returns
= var(Nr c ) + var(Ncfe ) + var(Nacce ) − 2cov(Nr c , Nacce ) − 2cov(Nr c , Ncfe ) +

2cov(Nacce , Ncfe )
var(Nrc ) = variance of expected-return news
var(Ncfe ) = variance of cash flow earnings news

var(Nacce ) = variance of accrual earnings news
cov(Nrc , Ncfe ) = covariance between the expected-return news and cash flow earnings news

cov(Nrc , Nacce ) = covariance between the expected-return news and accrual earnings news
cov(Ncfe , Nacce ) = covariance between the cash flow earnings news and accrual earnings news
Diff(Ncfe , Nacce ) = var(Ncfe ) − var(Nacce )

Panel C lists the percentage contribution of each variance component to the total variance and the
relative size of each variance component to the other variance components.

∗∗∗Significant at the 1% significance level, two-tailed.
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T A B L E 5
Variance Decomposition by Size Decile: Cash and Accrual Earnings Model

Decile var(Ntotal ) var(Nr c ) var(Ncfe ) var(Nacce ) Diff(Ncfe , Nacce )
var(Ncfe )
var(Nacce )

1 0.204 0.035∗∗∗ 0.125∗∗∗ 0.135∗∗∗ −0.010 0.92
(0.003) (0.010) (0.010) (0.008)

2 0.216 0.039∗∗∗ 0.127∗∗∗ 0.139∗∗∗ −0.012 0.91
(0.003) (0.007) (0.009) (0.008)

3 0.189 0.035∗∗∗ 0.132∗∗∗ 0.140∗∗∗ −0.008∗ 0.94
(0.003) (0.008) (0.008) (0.005)

4 0.174 0.030∗∗∗ 0.112∗∗∗ 0.117∗∗∗ −0.005 0.96
(0.002) (0.008) (0.007) (0.006)

5 0.178 0.032∗∗∗ 0.110∗∗∗ 0.126∗∗∗ −0.016∗∗∗ 0.87
(0.003) (0.007) (0.006) (0.006)

6 0.164 0.027∗∗∗ 0.100∗∗∗ 0.105∗∗∗ −0.005 0.95
(0.002) (0.006) (0.006) (0.005)

7 0.149 0.025∗∗∗ 0.086∗∗∗ 0.097∗∗∗ −0.011∗∗ 0.89
(0.002) (0.005) (0.007) (0.005)

8 0.133 0.023∗∗∗ 0.075∗∗∗ 0.082∗∗∗ −0.007 0.92
(0.002) (0.005) (0.005) (0.006)

9 0.109 0.018∗∗∗ 0.067∗∗∗ 0.074∗∗∗ −0.007∗ 0.90
(0.002) (0.006) (0.006) (0.004)

10 0.093 0.016∗∗∗ 0.067∗∗∗ 0.067∗∗∗ −0.000 1.00
(0.002) (0.005) (0.005) (0.004)

Decile cov(Nr c , Ncfe ) cov(Nr c , Nacce ) cov(Ncfe , Nacce)

1 −0.002 −0.025∗∗∗ −0.073∗∗∗
(0.002) (0.003) (0.008)

2 −0.000 −0.029∗∗∗ −0.074∗∗∗
(0.002) (0.003) (0.006)

3 0.001 −0.025∗∗∗ −0.083∗∗∗
(0.003) (0.004) (0.006)

4 −0.002 −0.024∗∗∗ −0.069∗∗∗
(0.002) (0.002) (0.006)

5 −0.000 −0.026∗∗∗ −0.071∗∗∗
(0.002) (0.004) (0.005)

6 −0.004∗∗∗ −0.022∗∗∗ −0.060∗∗∗
(0.001) (0.002) (0.005)

7 −0.003 −0.021∗∗∗ −0.054∗∗∗
(0.002) (0.003) (0.005)

8 −0.003∗∗∗ −0.017∗∗∗ −0.043∗∗∗
(0.001) (0.003) (0.003)

9 −0.002∗∗ −0.015∗∗∗ −0.043∗∗∗
(0.001) (0.002) (0.005)

10 −0.004∗∗ −0.011∗∗∗ −0.043∗∗∗
(0.002) (0.002) (0.004)

Table 5 lists the variance decomposition for the short vector autoregressive model (VAR) of table 4
ranked by size deciles where size is measured by market value of equity. Decile 1 denotes the smallest firms
and decile 10 denotes the largest firms. The variance-covariance matrix 	 and the transition matrix �

are assumed to be constant across the deciles. Variances and covariances are defined as in the notes to
table 4.

∗∗∗Significant at the 1% significance level, two-tailed.
∗∗Significant at the 5% significance level, two-tailed.
∗Significant at the 10% significance level, two-tailed.
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intuition because larger firms tend to be more stable than smaller firms
and, thus, are subject to less variability. More important, no particular pat-
tern characterizes the relative proportions of the cash flow earnings news
variances to accrual earnings news variances along size deciles, indicating
that size is not a factor in determining whether accrual earnings news or cash
flow earnings news drive security returns. However, for all size deciles, the
variance of accrual earnings is larger than or equal to the variance of cash
flow earnings, although this relationship is significant for only four deciles.
This weakly suggests that a major implication of table 4, namely, that cash
flow earnings news and accrual earnings news have an equal impact on revi-
sions in equity returns, may be due to aggregation and that accrual earnings
may in fact be the primary driver of equity returns.

Dechow [1994] provides empirical evidence that the importance of ac-
crual earnings in explaining stock returns increases (decreases) with the
industry operating cycle, with the industry trade cycle, and with the level
of short-term (long-term) operating accruals. Therefore, we also estimate
the variance decomposition controlling for each of the operating cycle,
trade cycle, and changes in short-term accruals (working capital) and long-
term operating accruals, where these variables are defined as in Dechow.
Specifically, Table 6 provides the variance decomposition for the extended
Vuolteenaho [2002] model ranked by the operating cycle.36 The news vari-
ances (and most of the covariances) are uniformly significant at the 1%
level. There appears to be no discernible pattern for the relative propor-
tion of cash flow earnings news to accrual earnings news variances, indi-
cating that the operating cycle is not a factor in determining whether ac-
crual earnings news or cash flow earnings news drive security returns. Again,
the variance of accrual earnings is larger than or equal to the variance of
cash flow earnings for almost all operating cycle deciles, significantly so
for half of the deciles, (weakly) suggesting that accrual earnings news is a
more important factor in driving equity returns than is cash flow earnings
news.

A similar portfolio analysis for other potential correlated omitted variables
such as leverage, short-term operating accruals, and long-term operating
accruals (not tabulated) yield similar results. In particular, although there
are no discernible patterns for the relative proportion of cash flow earnings
news to accrual earnings news variances as a function of these variables,
accrual earnings are either equal to or greater than cash flow earnings for
virtually all deciles, sometimes significantly so.

One potential weakness of the prior analysis is that each control variable
is evaluated in isolation. As an alternative robustness test, we include both
the size and leverage control variables in the short (and long) VAR along
with the state variables. The variance decomposition results (not tabulated)
are qualitatively similar to those reported in table 4. As a further robustness

36 Replacing the operating cycle by the trade cycle yields essentially equivalent results.
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T A B L E 6
Variance Decomposition by Operating Cycle: Cash and Accrual Earnings Model

Decile var(Ntotal ) var(Nr c ) var(Ncfe ) var(Nacce ) Diff(Ncfe , Nacce )
var(Ncfe )
var(Nacce )

1 0.145 0.027∗∗∗ 0.102∗∗∗ 0.108∗∗∗ −0.006 0.94
(0.002) (0.006) (0.008) (0.007)

2 0.140 0.024∗∗∗ 0.110∗∗∗ 0.107∗∗∗ 0.003 1.03
(0.002) (0.005) (0.008) (0.005)

3 0.157 0.028∗∗∗ 0.091∗∗∗ 0.103∗∗∗ −0.012∗∗ 0.88
(0.003) (0.007) (0.010) (0.006)

4 0.144 0.025∗∗∗ 0.090∗∗∗ 0.095∗∗∗ −0.006 0.94
(0.002) (0.007) (0.008) (0.006)

5 0.148 0.028∗∗∗ 0.092∗∗∗ 0.100∗∗∗ −0.008 0.92
(0.003) (0.006) (0.008) (0.006)

6 0.166 0.026∗∗∗ 0.101∗∗∗ 0.110∗∗∗ −0.010∗∗ 0.91
(0.002) (0.007) (0.007) (0.005)

7 0.166 0.029∗∗∗ 0.096∗∗∗ 0.109∗∗∗ −0.013∗∗∗ 0.88
(0.002) (0.007) (0.006) (0.005)

8 0.168 0.027∗∗∗ 0.088∗∗∗ 0.107∗∗∗ −0.019∗∗∗ 0.82
(0.002) (0.006) (0.006) (0.006)

9 0.188 0.033∗∗∗ 0.098∗∗∗ 0.116∗∗∗ −0.018∗∗∗ 0.84
(0.002) (0.006) (0.006) (0.006)

10 0.184 0.034∗∗∗ 0.116∗∗∗ 0.119∗∗∗ −0.002 0.99
(0.003) (0.007) (0.006) (0.006)

Decile cov(Nr c , Ncfe ) cov(Nr c , Nacce ) cov(Ncfe , Nacce)

1 0.003 −0.022∗∗∗ −0.066∗∗∗
(0.002) (0.003) (0.005)

2 0.002 −0.022∗∗∗ −0.071∗∗∗
(0.002) (0.002) (0.006)

3 0.001 −0.021∗∗∗ −0.053∗∗∗
(0.002) (0.004) (0.007)

4 −0.001 −0.020∗∗∗ −0.054∗∗∗
(0.002) (0.002) (0.005)

5 −0.005∗∗∗ −0.015∗∗∗ −0.057∗∗∗
(0.001) (0.002) (0.005)

6 −0.004∗∗ −0.024∗∗∗ −0.063∗∗∗
(0.002) (0.002) (0.006)

7 −0.006∗∗∗ −0.020∗∗∗ −0.059∗∗∗
(0.002) (0.003) (0.006)

8 −0.004∗∗ −0.023∗∗∗ −0.053∗∗∗
(0.002) (0.003) (0.004)

9 −0.003 −0.025∗∗∗ −0.058∗∗∗
(0.002) (0.003) (0.006)

10 −0.006∗∗ −0.020∗∗∗ −0.069∗∗∗
(0.003) (0.003) (0.006)

Table 6 lists the variance decomposition for the short vector autoregressive model (VAR) of table 4 ranked
by operating cycle deciles where operating cycle is measured as in Dechow [1994], namely,(

(ARt + ARt−1)/2
Sale s/360

)
+

(
(I NVt + I NVt−1)/2

Cost of Goods Sold/360

)
,

where ARt is accounts receivable at time t and I NVt is inventory at time t. Decile 1 denotes the smallest
operating cycle decile and decile 10 denotes the largest. The variance-covariance matrix 	 and the
transition matrix � are assumed to be constant across the deciles. Variances and covariances are defined as
in the notes to table 4.

∗∗∗Significant at the 1% significance level, two-tailed.
∗∗Significant at the 5% significance level, two-tailed.
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check, controls for size, leverage, operating cycle, and changes in short-
term accruals (working capital) and long-term operating accruals are all
included in the short (and long) VAR. Again, the results are quantitatively
similar to those reported in table 4. More specifically, all three variances
are significant with both accrual earnings news and cash flow earnings news
dominating expected-return news. The variance of cash flow earnings news
and the variance of accrual earnings news are not statistically different from
each other.

Second, we reestimate the accrual and cash flow earnings model (both
with and without controls) after redefining the income variable to be com-
prehensive income. The clean surplus relation assumes that the balance
sheets articulate via the income statement. This is strictly correct only
for (properly defined) comprehensive income. Comprehensive income is
computed as in Dhaliwal, Subramanyam, and Trezevant [1999], namely,
the change in retained earnings (DATA36) plus common stock dividends
(DATA21). We assume that all items composing comprehensive income be-
low net income before extraordinary items and discontinued operations are
accruals. The results (not tabulated) confirm the prior evidence.

Third, to mitigate data errors and scaling problems, we truncate the ac-
counting variables by an alternative 0.5% symmetric filter and reestimate the
model. This filter yields qualitatively similar results (not tabulated). Kothari,
Sabino, and Zach [1999] show that the elimination of outliers by a symmetric
percentage filter is likely to bias the test statistics if the underlying variables
are skewed (e.g., such as earnings). As an alternative approach, we remove
outliers based on a small denominator filter, that is, by removing the 1%
smallest book value and net operating asset numbers.37 The (nontabulated)
results are qualitatively similar, except that accrual earnings news now sig-
nificantly dominates cash flow earnings news in the long VAR with controls,
both where size and leverage are the only controls and where all five controls
are included.

Fourth, because removing missing Compustat data reduces the sample
size substantially, the empirical work was reestimated for a much larger
sample obtained by assuming that missing data take on zero values. The
results are substantially the same as those reported for the smaller sample.

All of the preceding robustness tests (except, of course, the one incor-
porating comprehensive income) were also applied to the two models that
are based on the Feltham-Ohlson relations. With one exception, the results
obtained (not tabulated) are similar to those of tables 2 and 3. Specifically,
regarding the first model, both accruals and expected returns are signifi-
cant, and accruals significantly dominate expected returns in driving equity
returns. These results continue to hold for the univariate controls. How-
ever, when both size and leverage controls are included in the long VAR,
accrual variances are larger than expected-return variances, although the

37 A further number of observations (less than 20 per model) were deleted by hand because
they yielded unreasonable values for some of the state variables.
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T A B L E 7
Variance Decomposition by Returns: Cash and Accrual Earnings Model

Decile var(Ntotal ) var(Nr c ) var(Ncfe ) var(Nacce ) Diff(Ncfe , Nacce )
var(Ncfe )
var(Nacce )

1 0.656 0.083∗∗∗ 0.166∗∗∗ 0.217∗∗∗ −0.051∗∗∗ 0.77
(0.006) (0.006) (0.017) (0.019)

2 0.238 0.037∗∗∗ 0.130∗∗∗ 0.134∗∗∗ −0.004 0.97
(0.003) (0.009) (0.011) (0.007)

3 0.114 0.020∗∗∗ 0.109∗∗∗ 0.105∗∗∗ 0.004 1.04
(0.002) (0.007) (0.008) (0.006)

4 0.055 0.018∗∗∗ 0.088∗∗∗ 0.086∗∗∗ 0.002 1.02
(0.002) (0.006) (0.006) (0.004)

5 0.024 0.012∗∗∗ 0.088∗∗∗ 0.079∗∗∗ 0.009∗∗∗ 1.11
(0.001) (0.007) (0.008) (0.002)

6 0.008 0.009∗∗∗ 0.073∗∗∗ 0.063∗∗∗ 0.010∗∗∗ 1.16
(0.001) (0.003) (0.003) (0.002)

7 0.011 0.010∗∗∗ 0.076∗∗∗ 0.064∗∗∗ 0.011∗∗∗ 1.18
(0.001) (0.004) (0.004) (0.002)

8 0.041 0.014∗∗∗ 0.079∗∗∗ 0.073∗∗∗ 0.006 1.08
(0.002) (0.005) (0.003) (0.004)

9 0.119 0.023∗∗∗ 0.098∗∗∗ 0.101∗∗∗ −0.003 0.97
(0.002) (0.007) (0.007) (0.006)

10 0.460 0.067∗∗∗ 0.127∗∗∗ 0.193∗∗∗ −0.066∗∗∗ 0.66
(0.005) (0.007) (0.009) (0.010)

Decile cov(Nr c , Ncfe ) cov(Nr c , Nacce ) cov(Ncfe , Nacce)

1 −0.043∗∗∗ −0.078∗∗∗ −0.026∗∗∗
(0.006) (0.008) (0.009)

2 −0.006∗∗ −0.030∗∗∗ −0.068∗∗∗
(0.003) (0.005) (0.006)

3 −0.001 −0.014∗∗∗ −0.074∗∗∗
(0.002) (0.002) (0.007)

4 0.008∗∗∗ −0.007∗∗∗ −0.067∗∗∗
(0.002) (0.002) (0.006)

5 0.009∗∗∗ −0.005∗∗∗ −0.074∗∗∗
(0.002) (0.001) (0.007)

6 0.008∗∗∗ −0.002∗∗ −0.063∗∗∗
(0.001) (0.001) (0.003)

7 0.007∗∗∗ −0.000 −0.063∗∗∗
(0.001) (0.001) (0.004)

8 0.005∗∗∗ −0.004∗∗ −0.062∗∗∗
(0.001) (0.002) (0.004)

9 0.001 −0.015∗∗∗ −0.066∗∗∗
(0.002) (0.003) (0.005)

10 −0.018∗∗∗ −0.069∗∗∗ −0.050∗∗∗
(0.004) (0.006) (0.005)

Table 7 lists the variance decomposition for the short vector autoregressive model (VAR) of table 4
ranked by (cum dividend) return on equity deciles. Returns are initially divided into negative and positive
returns, and then the negative and positive returns are each ranked separately into quintiles. Decile 1
denotes the most negative return and decile 5 denotes the least negative return; decile 6 denotes the least
positive return and decile 10 denotes the most positive return. The variance-covariance matrix 	 and the
transition matrix � are assumed to be constant across the deciles. Variances and covariances are defined as
in the notes to table 4.

∗∗∗Significant at the 1% significance level, two-tailed.
∗∗Significant at the 5% significance level, two-tailed.
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differences are not significant. Operating earnings, free cash flows, and
expected returns are significant in the second model, and operating earn-
ings significantly dominate free cash flows and expected returns in driving
current equity returns. The latter results hold for both the univariate and
multivariate controls.38

To further investigate the relationship between accounting conservatism
and accrual earnings news, table 7 shows the variance decomposition for
the extended Vuolteenaho [2002] model as a function of the sign and mag-
nitude of (cum dividend) stock returns. Observations with negative returns
are ranked in the first five deciles (deciles 1 to 5) whereas observations
with positive returns are ranked in the second five deciles (deciles 6 to 10).
Given that accruals allow for the timely recognition of future losses, we con-
jecture, in the spirit of Basu [1997], that the variability in accrual earnings
news drives most of the variability for negative stock returns. The asymmet-
ric treatment of gains and losses under conservative accounting does not
allow for a similar prediction regarding future gains. Consistent with this
conjecture, table 7 shows that the variance of accrual earnings news is signif-
icantly greater than the variance of cash flow earnings news for the lowest
negative return decile. However, table 7 also shows an interesting pattern
that bears further investigation. For the smallest and largest return deciles
(1 and 10), the variance of accrual earnings news is significantly greater than
the variance of cash flow earnings news. For the intermediate deciles (5,6,
and 7), the variance of cash flow earnings news is significantly greater than
the variance of accrual earnings news. For all other deciles, the variance of
cash flow earnings news is not significantly different from the variance of
accrual earnings news.39 This inverted U-shaped pattern is consistent with
accrual earnings providing more timely information than cash flow earnings
about extreme gains, as well as extreme losses, due to unanticipated revi-
sions of expected future cash flows. We leave further analysis of this finding
for future research.

6. Conclusion

Although the literature appears to have reached a consensus that accruals
and cash flows are value relevant, the value relevance of accruals relative to
cash flows is very much in contention. Missing from this literature altogether
is the potential importance of expected future interest rates in driving secu-
rity prices. Using three different variance decomposition approaches, two
of which are based on the Feltham-Ohlson [1995, 1996] clean surplus re-
lations and one based on the standard clean surplus relation, this study

38 All results reported in this paragraph hold under the 0.5% symmetric filter and the non-
symmetric filter as well.

39 A similar inverted U-shaped pattern obtains if all returns are ranked by deciles without
first separating returns into negative and positive quantities and if returns are defined as
unanticipated returns (the residual η1t of the return equation (18)).
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indicates that all three factors—accruals, cash flows, and expected future dis-
count rates—are value relevant. Moreover, we find that accrual news (in the
Feltham-Ohlson sense) dominates expected-return news in driving current
stock returns. In addition, operating income news dominates free cash flow
news and expected-return news in driving current stock returns. Finally,
when we separate earnings into accrual earnings and cash flow earnings,
we find that accrual earnings news and cash flow earnings news dominate
expected-return news. Although the preponderance of evidence indicates
that accrual earnings news and cash flow earnings news are equally impor-
tant in driving stock returns, some of the analysis suggests that when the
data are disaggregated by control variables or when sufficient controls are
included in the VAR estimation, accrual earnings news dominates cash flow
earnings news in driving returns. Overall, the three models analyzed in this
paper consistently indicate that changes in expected future accruals are a
primary driver, if not the primary driver, of current stock returns.

APPENDIX

Variance Decomposition and the Feltham-Ohlson Clean Surplus Relations

The clean surplus relation is defined as40

BV t = BV t−1 + Xt − Dt , (A1)

where:

BV t = book value of equity at time t
X t = net income during time t
Dt = dividends at time t.

Feltham and Ohlson [1995, 1996] decompose the clean surplus relation
into two separate equations based on the distinction between financial and
operating assets. Specifically, they decompose (A1) into

FAt = FAt−1 + it − (Dt − Ct ) (A2)

OAt = OAt−1 + OX t − Ct , (A3)

where:

FAt = net financial assets at time t
OAt = net operating assets at time t

it = net interest income during time t
Ct = free cash flow (cash flow from operations less cash investments)

during time t
OX t = operating earnings during time t.

40 To make the appendix self-contained, all variables are defined once more in the appendix.
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The following definitions are used in the proofs that follow:

oat = log(OAt )

fat = log(FAt )

dt = log(Dt )

mvt = log(MVt )

�MVt = MVt − MVt−1

acct = log[1 + (OX t − Ct )/OAt−1]

cft = log[1 + (it + Ct )/FAt−1]

�dt = log(Dt/Dt−1)

rt + ft = log[1 + �MVt/MVt−1]

= log(MVt/MVt−1)

ft = log(1 + Ft )

r c
t + ft = log[1 + (�MVt + Dt )/MVt−1)]

θ A
t = log(OAt/MVt )

θ F
t = log(FAt/MVt )

δt = log(Dt/MVt )

= dt − mvt

βt = log(Dt/FAt )

= dt − fat

ox A
t = OX t/OAt−1

ocf A
t = Ct/OAt−1.

LEMMA 1. The operating-asset-to-market-value ratio θA
t evolves linearly over time

as described by the difference equation

θ A
t = acct − (rt + ft ) + θ A

t−1. (A4)

Proof. Using the Feltham-Ohlson equation (A3), the operating-asset-to-
market-value ratio can be written as:

OAt

MVt
= [1 + (OX t − Ct )/OAt−1]

[1 + �MVt/MVt−1]
OAt−1

MVt−1
. (A5)

Taking logs of both sides of equation (A5) yields the desired result. �

LEMMA 2. Assuming Dt = 0, the financial-asset-to-market-value ratio θ F
t evolves

linearly over time as described by the difference equation

θ F
t = cft − (rt + ft ) + θ F

t−1. (A6)
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Proof. If Dt = 0, the Feltham-Ohlson equation (A2) becomes

FAt = FAt−1 + it + Ct , (A7)

so that the financial-asset-to-market-value ratio can be written as:

FAt

MVt
= [FAt−1 + (it + Ct )]

MVt

= [1 + (it + Ct )/FAt−1]
[1 + �MVt/MVt−1]

FAt−1

MVt−1
. (A8)

Taking logs of both sides of equation (A8) yields the desired result. �

LEMMA 3.

cft = log(exp(−βt ) + 1) + �dt + βt−1. (A9)

r c
t + ft = log(exp(−δt ) + 1) + �dt + δt−1. (A10)

Proof. We prove (A9). The proof of (A10) is similar and can be found
in Vuolteenaho [2002].

log(exp(−βt ) + 1) + �dt + βt−1

= log(exp( fat − dt ) + 1) + log(Dt/Dt−1) + log(Dt−1/FAt−1)

= log[(1 + FAt/Dt )(Dt/Dt−1)(Dt−1/FAt−1)]

= log[(Dt + FAt )/FAt−1]

= log[(it + Ct + FAt−1)/FAt−1]

= cft . �

LEMMA 4. When Dt �= 0, the financial-asset-to-market-value ratio θ F
t evolves

approximately linearly over time as described by the difference equation

ρθ F
t � cft − (

r c
t + ft

) + θ F
t−1, (A11)

where 0 < ρ ≤ 1 and ρ = 1 when Dt = 0.

Proof. Subtracting equation (A10) from equation (A9) in Lemma 3
yields:

cft − (
ft + r c

t

) = log[exp(−βt ) + 1] − log[1 + exp(−δt )] + βt−1 − δt−1

= log[exp(−βt ) + 1] − log[1 + exp(−δt )] + mvt−1 − fat−1

� −(α + ρβt ) + (α + ρδt ) + mvt−1 − fat−1

= ρ(δt − βt ) + mvt−1 − fat−1

= ρ(fat − mvt ) − (fat−1 − mvt−1)

= ρθ F
t − θ F

t−1.
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The approximation � obtains from a Taylor’s expansion of the two loga-
rithmic expressions linearizing around a convex combination of the means
Z = aE (β t ) + (1 − a)E (δt ). The proportionality parameter ρ takes on the
value 1 when Dt = 0 and the value 1

1+expZ when Dt �= 0. �

PROPOSITION 1.

θ A
t−1 =

∞∑
j=0

rt+ j −
∞∑
j=0

(acct − ft+ j ) + M (A12)

θ F
t−1 =

∞∑
j=0

ρ j r c
t+ j −

∞∑
j=0

ρ j (cft+ j − ft+ j ) + ht−1, (A13)

where ht−1 is an approximation error term and M is a finite number .

Proof. We first prove (A12). Rewrite equation (A4) of Lemma 1 in the
form:

θ A
t−1 = (rt + ft ) − acct + θ A

t .

Iterate forward the one-period difference equation to yield:

θ A
t−1 =

N∑
j=0

rt+ j +
N∑

j=0

ft+ j −
∞∑
j=0

acct+ j + θ A
t+N .

Taking the limit N → ∞ and assuming that the limit of θ A
t+N is finite yields

the desired result.
The proof of (A13) is similar. Specifically, rewrite equation (A11) of

Lemma 4 in the form:

θ F
t−1 = (

r c
t + ft

) − cft + ρθ F
t + mt ,

where mt is an approximation error term. Iterate forward the one-period
approximation to yield:

θ F
t−1 =

N∑
j=0

ρ j r c
t+ j +

N∑
j=0

ρ j ft+ j −
∞∑
j=0

ρ j cft+ j +
N∑

j=0

ρ j mt+ j + ρN+1θ F
t+N .

If Dt �= 0 then ρ < 1. Taking the limit as N → ∞ and assuming that the limit
of θ F

t+N is finite yields the desired result with ht−1 defined as
∑∞

j=0 ρ j mt+ j .
If Dt = 0 then ρ = 1. Lemma 2 can be used to show that (A13) holds with

the approximation term ht−1 equal to zero. �

PROPOSITION 2. Let the change in expectation operator E t(·) − E t−1(·) be
denoted �E t . The change in expected returns can be expressed either as:

rt − Et−1(rt ) = �Et

∞∑
j=0

(acct+ j − ft+ j ) − �Et

∞∑
j=1

rt+ j (A14)
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or

r c
t − Et−1

(
r c

t

) = �Et

∞∑
j=0

ρ j (cft+ j − ft+ j ) − �Et

∞∑
j=1

ρ j r c
t+ j − Ht , (A15)

where H t(=�Etht−1) is an error approximation term.

Proof. We prove (A14). The proof of (A15) is similar. From equa-
tion (A12) of Proposition 1, we have that

θ A
t−1 =

∞∑
j=0

rt+ j −
∞∑
j=0

(acct − ft+ j ) + M.

Rewrite this equation in the form:

rt =
∞∑
j=0

(acct+ j − ft+ j ) −
∞∑
j=1

rt+ j + θ A
t−1 − M.

Apply the expectations operator �Et on both sides of the latter equation to
yield the desired result.

PROPOSITION 3. The change in expected returns can also be expressed as:

rt − Et−1(rt ) = �Et

∞∑
j=0

(
ox A

t+ j − ft+ j
) − �Et

∞∑
j=0

ocf A
t+ j

−�Et

∞∑
j=1

rt+ j , (A16)

where ox A
t = OX t/OAt−1, and ocf A

t = C t/OAt−1. �

Proof.

acct = log[1 + (OX t − Ct )/OAt−1]

� (OX t − Ct )/OAt−1(using the approximation log(1 + z) � z)

= OX t/OAt−1 − Ct/OAt−1

= ox A
t − oc f A

t .

Substituting (ox A
t − ocf A

t ) for acct in equation (A14) of Proposition 2 gener-
ates the desired result. �

PROPOSITION 4. The change in expected returns can also be expressed as:

r c
t − Et−1

(
r c

t

) = �Et

∞∑
j=0

ρ j accet+ j + �Et

∞∑
j=0

ρ j (cfet+ j − ft+ j )

−�Et

∞∑
j=1

ρ j r c
t+ j − Gt , (A17)
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where Gt is an error approximation term, accet = ACCt/BVt−1, cfet = COPt/BVt−1,
BVt is book value of equity, ACCt is accrual earnings, and COPt is cash flow from
operations.

Proof. From Vuolteenaho [2002], we have that

r c
t − Et−1

(
r c

t

) = �Et

∞∑
j=0

ρ j (roet+ j − ft+ j ) − �Et

∞∑
j=1

ρ j r c
t+ j − Gt , (A18)

where

roet = log(1 + Xt/BV t−1) � Xt/BV t−1

(using the approximation ln(1 + z) � z)

= (ACCt + COPt )/BV t−1.

Substituting the latter expression back into equation (A18) yields the desired
result. �
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