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The Role of Disaggregation of Earningsin Stock Valuation and Ear nings For ecasting

Abstract

This paper compares and contrasts two accountfiogmation systems, the aggregate earnings
system and the disaggregated cash flow/accruamysixamining their relative performance in
stock valuation and in forecasting of earningginids, in general, that the forecasts of earnings
and predicted market values from the cash flow acctual system have smaller forecasting
errors than those from the aggregate earnings mysiée adjusted R-squareds from the
disaggregated system are in the main higher thasetirom the aggregated system when
considering the explanatory power of the model-joted values. The results also show that the
cash flow and accrual system forecasts dominateagiggegate earnings system forecasts in a

large majority of industries.
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1. Introduction

Received wisdom suggests that models incorporatifagmation about earnings components
should generate better forecasts of future earnargs lead to a greater accuracy in stock
valuation. Surprisingly, the valuation and foreoagtimplications of decomposing aggregate
earnings into accrual and cash flow componentslangely unexplored. One reason is that
accruals are subject to accounting rules and cammhbaipulated by management. More
importantly, existing theoretical literature progg only limited guidance on how to map
earnings and its components into equity valuess Paiper investigates whether, and to what
extent, decomposing aggregate earnings into opgraash flows and total accruals improves
the forecasting of earnings and the valuation oitgg

The general belief is that in an accrual accounsiyggem, current earnings are a better indicator
of future earnings than cash flows. However, nas clear whether, given the ‘noisy’ nature of
accruals, the combined information content embeddethsh flows and accruals is inferior or
superior to that in aggregate earnings. Accrualy @ accounting rules, which have
discretionary elements, and many accruals invostemates, which will unavoidably contain
errors. Moreover, accruals may be manipulated byagement. It is not surprising that financial
analysts frequently focus on forecasting futureniegys rather than its two components: cash
flows and accruals. Nevertheless, the value-relevaf an earnings component relies on its
ability to predict future (abnormal) earnings awrdlt flows (Dechow, 1994; Sloan, 1996; Ohlson,
1999; Barth, Cram and Nelson, 2001). Existing stsidihow that if the information dynamics of
cash flows and accruals do not satisfy certain itimmd, then they will attract different valuation

weights (Feltham and Ohlson, 1995; Stark, 1997 tiBdeaver, Hand and Landsman, 1999;



Walker and Wang, 2003; Pope, 2005). Since theme Bne-to-one mapping between forecasting
relevance and valuation relevance of an earningspoaoent (Pope and Wang, 2005), it is
worthwhile examining empirically the implication$ the information content in the aggregated
and disaggregated accounting systems for bothreggfiorecasting and stock valuation.

In examining the incremental role of accruals iduaéion and forecasting, prior literature
documents that accruals are mean-reverting aniksseersistent than cash flows. Sloan (1996)
argues that stock prices act as if investors daunderstand the lower persistence of the accrual
component of earnings, which leads to incorrecédasts of future earnings and mispricing of
stocks. Clubb (1996) shows that incremental infagilomacontent for unexpected accrual/cash
flow beyond aggregate earnings depends on the tmees opportunity set. Dechow, Kothari
and Watts (1998) explore the forecasting propedfesash flows and accruals. Consistent with
Dechow (1994), they find that earnings are bettedigtors of future operating cash flows than
are current operating cash flows. Pfeiffer and EgE999) find accruals have less value
relevance than cash flows as measured by the is@gmtfe of the coefficients in regressions of
stock returns. Barth et al. (1999) apply OhlsorB@)2o investigate the incremental role of cash
flows and accruals in forecasting future abnornzathimgs, given aggregate abnormal earnings,
where abnormal earnings are defined as the difterdretween earnings and capital charges.
Sloan (1999) suggests that cash flows and accralg have different incremental roles in
forecasting earnings due to different treatmerntash flows and accruals in the existing GAAP.
More recently, Barth, Beaver, Hand and LandsmafXp8et out to determine whether industry-
specific valuation parameters are an aid to predjctontemporaneous equity valudhey

document that accruals and cash flows have difteabilities in forecasting abnormal earnings



and find that the roles of abnormal earnings armuats in stock valuation vary significantly
across industries.

This paper differs from prior literature by dirgctinodelling and contrasting two accounting
information systems one describing an operating fiasv and total accrual system and another
describing an aggregate earnings system. It examthe relative performance of each
accounting system in stock valuation and in foreegf earnings in terms of forecasting errors
and the explanatory power of the model predicteldesmto the realisations of earnings and
observed market values of equity.

It is well established that accounting rate of mesuare mean reverting — a reflection of
unsustainable economic conditions in profitabilitya competitive market (see, for example,
Beaver, 1970; Freeman, Ohlson and Penman, 198anS1®96; Nissim and Penman, 2001).
The accounting information dynamics in this paperaccordingly based on the assumption that
return on equity (ROE) follows a mean-revertinggass. The definition of ROE depends on the
accounting system being modelled. Specifically, aseounting information system specifies
operating cash flows, total accruals and book vafusquity; the other is based on the evolution
of bottom line numbers, namely aggregate earning$ l@ook value of equity. In the first
accounting system | define two measures of ROE faneach of the earnings components: cash
flows divided by book value and accruals dividedbowpk value, whereas in the second system
ROE is defined as aggregate earnings scaled by valak. The assumption of mean reversion
for all ROE measures is internally consistent i sense that the persistence and ROE measures

satisfy two specific restrictions, i.e., the paesige of earnings and its components are equal,

2 Allen, Larson and Sloan (2010) argue that accagntccruals anticipate future economic benefits amot
ultimately reverse. Others also examine the meaertieg property of the accrual component, for eganBasu
(1997), Fairfield, Whisenant and Yohn (2003), Ridsan, Sloan, Soliman and Tuna (2005), Chan, Chan,
Jegadeesh and Lakonishok (2006), and Ohlson (2010).



and the long-run mean aggregate ROE is equal teuheof the long-run means of the cash-
ROE and the accrual-ROE. This consistency in teerttical models is important because it sets
a common base for comparing the aggregated andlilaggregated accounting information
systems.

The assumed accounting information dynamics enagle¢o obtain analytic form forecasts of
earnings and market values of equity. | can theeeéxamine whether, and the extent to which,
predicted earnings and equity values from eaclesysixplain reported earnings and observable
equity values. In this exercise, the parametere&mh of the accounting information dynamics
are estimated using out-of-sample estimations omaumstry basis. Because firms in the same
industry compete for market share, analysis of abmpetitive structure of input and output
markets is best conducted at the industry leveh@olm and Sloan, 2007).

| find that the lower persistence of accruals ie thsaggregated accounting system does not
imply that the decomposed accounting system igiorfeOn the contrary, the evidence shows
that there is a clear advantage to decomposingeggty earnings into cash flow and accrual
components for stock valuation and earnings fotewagesulting in improved forecasts of
observable market values and reported earninggjehreral, the forecasts of earnings and
predicted market values from the cash flow andusisystem have smaller relative errors than
those from the aggregate earnings system. Wheniexanthe explanatory power of predictions
of earnings and market values in each of the twstesys, the adjusted R-squareds in the
disaggregated accounting system are mostly hidtar those from the aggregated system. The
analysis also shows that the cash flow and acgustem forecasts dominate the aggregate
earnings system forecasts in the sense that faseof®arnings and predicted market values

from the latter have no incremental information @whibe realisations of earnings and observed



market values after controlling for forecasts ofnegags and predicted market values from the
former in a large majority of industries. While general there is an advantage in decomposing
earnings for the purpose of valuation and forengstivhether, and the extent to which, the
disaggregated system outperforms the aggregatéshsys industry-specific.

This paper contributes to the literature in severays. First, it jointly models the generating
processes for the operating cash flow element of R@d the accrual element of ROE on the
grounds of economic and accounting realism. Pragsef the mean-reverting of individual
accounting ratios are well established, but theaichpf the correlations between these ratios are
not explored in prior literature. Second, it esidi®s a formal theoretical link between the value
of equity and components of earnings. This compmnally-simple model can be useful for
investment practice. Third, it provides evidencevging that splitting earnings into its operating
cash flow and accrual components is likely to yieldre precise forecasts of future payoffs and
therefore better estimates of the value of equiiypally, it shows that forecasts from the
aggregated earnings system is largely redundaribfecasting and valuation if one controls for
forecasts from the disaggregated cash flow andiatsystem but not vice versa.

The rest of the paper is organised as follows.dctiSn 2, | describe the accounting information
dynamics of aggregate earnings, cash flows andialscrand then | derive the theoretical value
for earnings forecasts and market value of eq@gction 3 explains the estimation procedures
and research design; Section 4 describes the ddteeports sample statistics; Section 5 presents

the empirical results and robustness tests. Find#gtion 6 concludes the paper.

2. Model Development



In the spirit of Beaver (1970) and others, | asstima¢ both the operating cash flow-ROE and the

total accrual-ROE follow mean-reverting processebedow:

CFO, CFO ACC

Tll—,ul:a'l( q t_/Ul)"'allz( t_/uz)-'-‘s.cujz (1)
ACC, ACC

Ttl_/uz :az( q : _/'12)+£a1+1’ (2)

where CFO, and ACC, are respectively the two earnings components: frash operations and
total accrualsh is book value of the firm at tim&’® @, anda, > Care persistence of the cash-
ROE and the acc:ruaI-Rd’E,ul and u, are the expected long-run mean of the cash-ROE and

long-run mean of the accrual-ROE respectively. #hgerm captures how the convergence of

the accrual-ROE affects the convergence of the-B&3E. ¢_,,, and¢,,,, are two zero mean
disturbance terms.
The cash flow dynamic, (1), can be rewritten as

E[CFO,,] =a,CFQ, +a,,ACC. +(1-a)u,—a u)h. 3)

Hence, the persistence in (1) are the persistehtteeacomponents of earnings in the cash flow
dynamics after controlling for the book value otigg. The a,, term captures the importance of
accruals as forecasts of future cash flows. Itgases the role of accruals in smoothing out cash

flows and reduces the noise in performance measmenihis is consistent with Barth et al.

(2001), who investigate the role of accrual comptsen cash flow forecasts and stock

® Strictly speaking, ROE on the right-hand side gfiations (1) and (2) should 58 and“°%( . Usingh, as a

deflator is for the parsimony of model developméiritis parsimony has its cost. ROE has a tendentyt lwan
never approach its mean unless book value hasaowtlgr The resulting information dynamics of castw$ and
accruals are consistent with prior literature, Bagh et al. (2001) and Barth et al. (1999, 2005).

* Note that low values of parametets, and a,, indicate high speeds of convergence of the caBB-Rnd the
accrual-ROE.

® If cash flows and accruals are negatively coreelais documented (e.g. Barth et al., 1999), therstim of the
errors, & &....t&, .., Wil be less volatile than the individual errors;,,, and ¢ Perhaps this is the

et+l = ct+l at+1 Ct+1 at+l *
underlying reason for some analysts to believeftitatast of aggregate earnings should be the focus



valuation. Feltham and Ohlson (1996) assume aairodsh flow dynamic, where accruals due
to depreciation are their focus. Unlike Barth et (2001), the total accrual here is modelled
jointly by the information dynamic (2), which cae bewritten as

E[ACC,.]=a,ACC +(1-a,)uh . 4)
This is similar to the accrual system in Barthle{999, 2005¥.

cfacc

| denote the expected earnings at time t+1 basedvaitable information at time &[],

where the superscripfacc refers to value derived from the cash flow andw@alcdynamics. By

construction, the earnings of the firm at tim& ¢ =CFO +ACC, , and
E[e%*] = E[CFO,] +E[ ACC,] . Equations (3) and (4) imply:

E[€5°] =a.CFO, +(ay,+a) ACC +H(1-a) u+(1-a ,—a Ju )b (5)
=a.8 _(al_alz_az)ACCt +((1_a1)(:ul+:u2)+ (al_alz_a 9/’1 )h

This is similar to Sloan (1996), which first docume accrual anomaly and hypothesises that

investors naively fixate on aggregate earnings dmaiot appreciate the relative magnitudes of

the coefficientsa, and (a,, + a,) in the first line of equation (5), resulting incorrect forecasts
of earnings and the mispricing of stocks.
When cash flows and accruals are equally persigtegarnings dynamic (5), i.ey, =a,,+a,,

aggregate earnings is a sufficient earnings cocistar forecasting. The following degenerate

earnings dynamic follows:

ELEST e (& (1 s
h (th + 1) al(q (L, + 1)),

® Note that Barth et al. (2001) and Barth et al99,2005) do not model the correlation betweenpiémsistence of
earnings components and persistence of book value.



where (i, + 1,) is the implied expected long-run mean of agged@®E in the disaggregated

system.
This degenerate case often motivates the followempnd accounting system as a practice tool.
Specifically it assumes that aggregate ROE folleavsiean reverting process (Freeman et al.,

1982)7

[ 6
0 M a(h H)+ &, (6)

wherea >0 is the persistence of the aggregate ROE, and the expected long-run mean of
the aggregate ROE,,,, is a disturbance term with zero mean. Equationir(§lies that the
expected aggregate earnings can be written as:

Ele,] =ag +(1-a)h, ()
where E,[€],] denotes the expected earnings at time t+1 basadadiable information at time t,

with the superscripe referring to forecasts derived from the aggregaiings system. Similar
to equation (5), equation (7) illustrates the im@oce of profitability and book equity in the
generation of future earnings.

It is important to note that/ is the expected long-run mean of aggregate ROEgonding to

the aggregate earnings system (6), while+z,) is theimplied expected long-run mean of
aggregate ROE corresponding to the disaggregasddficav/accrual system (1) and (&B,[€’,]
in equation (7) and [e%2*] in equation (5) are generated by different dynamichich describe

different accounting items. For instanceqifZ (a, + a,,) , and an analyst believes that equations

" Sloan (1996) assumes that earnings deflated leysafslow an autoregressive process, which effebtiassumes
that the accounting rate of return on assets falawnean-reverting process. Note that equationan@d)2) imply
equation (6) ifa =a, =a,+a,,u =+, and g o TE

et+l ~ Cct+l at+1”
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(1) and (2) are a correctly specified accountingtay, then equation (6) will be mis-specified,

and vice versa. As a consequence, empirical impietien may result iny being a biased
estimate of 4 + 4,). For the convenience and clarity of expositiorthia following analysis, |
refer to the sum of the long-run means of cash-R@& accrual-ROE from the disaggregated
cash flow and accrual system as the implied exgdotgg-run mean ROE/ to differentiate it
from 4.

Given the information dynamics of the earnings congmts in (1) and (2), we need to establish
the evolution of the book value of equity for therpose of stock valuation. This is important
since a benchmark with which to assess the usefsiloé decomposing aggregate earnings is
prediction of the market value of equftyjdaintaining parsimony, | follow prior literatureyb
assuming that book values have an expected congtawth rated —1 (Feltham and Ohlson,

1995; Barth et al., 1999, 2005; Myers, 1999) asaagqn (8) below:
lq+1 = 5h + 5b,t+1' (8)
whered < R, which is 1 plus the cost of capital., is a disturbance term with zero mean.

Assuming that the clean surplus accounting relatiolds, i.e., dividends are equal to earnings
less change in book values of equity, the markktevaf equity in a no-arbitrage economy can
be written in terms of the earnings componer@&Q,, ACC, } and book values as follows:

MV, = (1+ )b + BCFO, + 3,ACC,, 9)

where

8 Few prior studies establish a formal theoretidgak lbetween the value of equity and the incremeni of
accruals. Two exceptions are Barth et al (19995200

11



1-a, N

1 (a,-a,-a,)(R-1)
=——| R(y, + R Lz 12 -R+1],
B, R—J( 73 'uz)R—al M, (R-a)(R-a,)
—_ al
A R-a,’
,32 a, + RalZ - a -R (al_a2_al2) (10)

"R-a, (R-a)(R-a,) R-a, (R-a)R-a,)

Proof of equation (9) can be found in Appendix A.

Equation (9) indicates that accrual accounting ga®es accruals or noncash values as part of

the value added. As argued by Sloan (1996), ileardhat the relative persistence of cash flows
and accruals in the earnings dynamic @&);(a,+a,,), is one of the important factors in
equity pricing. The long-run mean of accrual-ROgogblays a decisive role via the book value
of equity. When cash flows and accruals are equadissistent, i.ea, =a, +a,,, aggregate

earnings is a sufficient earnings construct noy dat forecasting, but also for valuation, since

0'1
R-a;

).

the valuation weights on the two earnings companarg the samef = 5, =

Whena, =a,,+a,=a,and y, + 1, = £, equations (9) and (10) imply that the correspagd
market value of equity in a no-arbitrage economy ba expressed in terms of the aggregate
earnings and book value as follows:

1 1-a
(R-0) (RﬂR —R+1)q +

MV® =[1+ &, (11)

-a R-a
where MV,® is the market value of equity at time t based ggregate earnings system.

In summary, the aggregate earnings information ohyog6) can be viewed as a restricted
version of the cash flow and the accrual informatilynamics (1) and (2), when the persistence

parameters in the information dynamics satisfy=a,,+a,=a, and the long-run mean

12



aggregate ROEy , is equal to the implied expected long-run meanER@' , from the

disaggregated systetAlthough such restrictions do not imply that @eeounting information
system is necessarily inferior/superior to the ntreguations (5) and (7) (the forecasting
equations) together with equations (9) and (119 (hluation equations) provide us with a basis
to compare and contrast the two accounting infoomagystems.

One point needs to be emphasised here: my foarswhich accounting system better describes
realised earnings and observed equity values, mah® absolute accuracy of the forecasts and
valuations. The simple parsimonious information awts inevitably generate biased
predictions because non-accounting informationgrogvth components in forecasting and stock
valuation are ignored in the analysis. Nevertheléssapital market participants assume that
‘other information’ and investment decisions ardependent of either accounting information
system, then they can conveniently and fairly com@ad contrast the performance of the two

accounting information systems for valuation anedasting.

3. Estimation Procedureand Empirical Design

To compare and contrast the two accounting infdonasystems, we need to estimate
persistence parameterss, and the long-run meanss, in equations (1), (2) and (6), as well as
the growth parameted, in equation (8).

In view of the possible correlations among the reteoms in equations (1), (2) and (8) for the
dynamics of the cash-ROE, the accrual-ROE and ¢lo& walue of equity, | run the seemingly

unrelated regressions:

° This paper examines information dynamic (6) asndependent process, although it can be viewedrasleced
form of information dynamics (1) and (2).

13



Tm_q+al h a, +£ct+1’
ACCus _¢ 4o ACC,, 12)
h 2 h at+l

Ahu =Gyt (51 _1)h &
whereAh,, =h,, —h andg (i = 1,2,3) are intercept&’ While the persistence parameters, ..,

anda,, can be directly estimated, the long-run mean-€3k and accrual-ROE can be derived

CZ
1-a,

from the corresponding intercepts and persisteage a 1 1 (c,+ 10'1202) and y, =
-a, -a,

Similarly, | estimate the aggregate earnings dycanby running the seemingly unrelated

regressions:

Gos :c4+a3+£e

b = (13)
Ah+l =G+ (52 _1)h T &

wherec; (i = 4, 5) are intercepts. The long-run mean aggregate R@Etheen be written as:

Since prior literature documents that valuationapsaters are industry-specific, | estimate
industry-specific information parameters from btite aggregated and disaggregated accounting
systems. Following Barth et al. (2005), | use &jlifing procedure to estimate firm-industry
specific parameters. Specifically, | run cross+seetl regressions using the previous five years
of data for each firm-year in an industry withosing that firm’s data to generate parameters in
either of the two accounting systertsBy doing so, the parameters are firm-industry-year

specific estimates, which incorporate yearly updiatéormation. For example, for firm in

9In order to deal with stationarity, | run regress on change in book values.
™ The results for these regressions are consistiéimtive results by using previous 10 years of data.
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industryj in year 1991, the firm’'s specific information pareters,as andps, are estimated
based on 1987-1991 data for all other firms initfoistry*?

The prediction of firmi’'s earnings in yeat+1 in industryj is the predicted value from the

earnings modelsE[e77] in (5) andE[€",] in (7), using parameters estimated from systems

(12) and (13), and using all firms in indusiryexcept firmi’s from yeart-4 to yeart. The
resulting predictions are strictly out-of-sampl@cg firm i’'s data in yeart are not used to

estimate the coefficients. Similarly, the estimatif firm i's equity market value in yedrin

industryj is the estimated value from the valuation mod#¥,$* in (9) andMV in (11),

again using parameters estimated from systemsaid@)13), and using all firms in industry
except firmi’s from yeart-4 to yeart. The predictions in market values are consequel@gmed
out-of-sample.

To get a sense and assess the differences in foed&rrors across accounting information
systems, | calculate a commonly applied predicémor metric — the absolute percentage error
in forecasting and in valuation. | calculate absmlerrors because it is expected that the
predicted stock values are underestimated by iggonion-accounting information and any
growth components in the systems. The errors imyequarket capitalisation derived from both
the cash flow and accrual dynamics, and the agtgegganings dynamic are computed as below.

For industryj, denote

cfacc — R H cfacc
MDMV,"** = Mean of absolute percentage Difference in Markét&aMV,;** =MV, )/ MV,

ijt

for all firm and timerom cash flow and accrual dynamics,

2 The firm-industry-year parameters are availabtenfri991 and onwards since operating cash flows\za#able
from 1987 in Compustat by using 5-year data indtuss-sectional regressions. This approach costvégt Barth
et al. (2005), who estimate parameters for eaah tlirat are constant over time. In other words rthaiameters are
firm-industry specific but not firm-industry-yeapecific. As noted in Barth et al. (2005), the jdckfing approach
effectively assumes that parameter estimates arergied from a randomly collected sample and thaewations
in the sample are independent. Therefore, thesttatiobtained for hypothesis testing do not ratyumknown
parametric distributions.

15



(14)
and

MDMV = Mean of absolute percentage Differenctéarket Value, K1V; - MV, J MV,
for all firmn and time froaggregate earnings dynamics,

(15)
where MVj; is market capitalisation for firmat timet in industryj. The same prediction error

metric is applied to the forecasted earnings oimdnstry basis. For industry j, denote

MDE™* = Mean of absolute percentage Differencé&arnings, & —e, Je, (16)
for all firm and tinterofn cash flow and accrual dgmics,

and

MDE] = Mean of absolute percentage Differeic&arnings, €, —€;, )€ 17)
for all firm and tinte ofn aggregate earnings dynasjic

whereey; is reported earnings for firmat timet in industryj.

With the expected earnings derived from the caskw fand accrual information dynamics,
E[q‘f{i‘)f] in (5), and the expected earnings derived fromatjgregate earnings dynamiegs’,, |

in (7), adjusted R-squareds, and Vuong Z-statigiiacer and Zarrowitz, 1969; Vuong, 1989;

acc

Dechow, 1994) can be used to examine wheHBjei 7] or E[€,,] better explains the reported
earnings.g ,,. Similarly, with the estimated stock value derieam the cash flow and accrual
information dynamicsMV,$** in (9), and the estimated stock value derived ftbmaggregate
earnings dynamicdMV,{ in (11), adjusted R-squareds, and Vuong Z-stesistan be used to
examine whetheMV,7** or MV;; better explains equity market capitalisatiofy; , . If the Z-

statistic is positive and statistically significattie test indicates that the cash flow and accrual

16



information dynamics are better than the aggregammings dynamics, in the sense that the

residuals generated by the following regressions:

€ =K+ VE[E] + £, ,and MV, =Kty MV 46, (18)
are smaller than those from the corresponding ssgyes in (19):

8 =KtV E[E. ]+ 65, andMV, =Ky MV +ey, (19)
wherek; (i=1-4) are intercepts, ang (i=1-4) are slopes. On the other hand, if the Z-statistic

negative and statistically significant, then thgragate earnings dynamics are superior.

Finally, | run an encompassing regression:

€1 = K+ Vol [T + VBl €l + € g (20)
wherek; is the intercept, angk;, (i=1-2) are slopes. I, is close to 1 and statistically different
from zero, andy,, is not significantly different from zero, then tbash flow and accrual system

forecasts can be said to dominate the aggregatengarsystem forecasts. On the other hand, if

Y., IS not statistically significantly different frormero, andy;, is close to 1 and statistically

different from zero, then the aggregate earningsesy forecasts can be said to dominate the
cash flow and accrual system forecasts. For otk&tigtically significant) values of the
regression slope parameters, neither system fasedaminate the other, so that both forecasts

contain useful information about the realisation eafrnings. Similarly, | run the following

encompassing regression to see wheM¥({** and/orMV.$ contain useful information about

the observed equity values:
M\/i,t =k6+y61M\/ic1facc+y62|V|\/ii +£6t’ (21)

wherek; is the intercept, angl; (i=1-2) are slopes.

17



4. Sample Description

I collect relevant accounting data from Compustatisire dataset for years 1987-2009. Year
1987 is the first year when operating cash flovesarailable in Compustat. Aggregate earnings
are measured as net income before extraordinansi{€ompustat item: 1B Following Barth
et al. (1999, 2005), total accruals are measurdtidyifference between aggregate earnings and
operating cash flows (OANCEf.Market capitalisation is equal to price per sharetiplied by
numbers of shares of outstanding (CSHO). Pricesipare is measured three months after the end
of the fiscal year from the Center for ResearchSecurity Prices (CRSP) to ensure that
accounting information is known before value is pomted. Firms with negative book values
(CEQ) are deleted. To avoid the influence of sriaths, | restrict the sample to firms with
market capitalisation in excess of $10 millidrTo mitigate the effects of outliers, firms in the
extreme percentiles of earnings, book values, nusniifeshare outstanding, operating cash flows,
accruals and ROEs are also excluded (Ball, Kotwadi Robin, 2000; Barth et al., 1999, 2005).
All variables are expressed in millions of dollamisd measured as of fiscal year end, except
equity market value.

<Insert Table 1 about here>
Panel A of Table 1 contains details of the samBlanmary descriptive statistics can be found in
Panel B. It shows that less than 25% of firms haogtive accruals and that the mean accrual is
negative. The main reason for this is that deptiecia&xpense is included in accruals but capital

expenditures are included in investing cash flo8ledn, 1996; Barth et al., 2001). The average

3 This may violate the clean surplus accounting mgsion. However it eliminates potentially confounglieffects
of one-time items and is consistent with priorrbterre (Dechow et al., 1999; Barth et al., 2005).

1 Hribar and Collins (2002) suggest using the statenof cash flows to calculate accruals, due tdleros with
non-articulation events in using the balance shpptoach.

15 The results are similar when that cut-off is $1p@@ share.

18



aggregate ROE is 5.6%, and the average cash-RORBwandge accrual-ROE are 17.2% and -
11.6% respectively over the sample period. Panef Table 1 shows the correlation matrix of
the input variables. The Pearson correlation iddter half and the Spearman correlation is the
top half. They show that accruals are highly neghti correlated with market capitalisation,
book value of equity, earnings and operating chmsiast

| base my industry classifications on those in Batt al. (1998) and Barth et al. (1999, 2005).
Panel D of Table 1 describes the industry compmsitif the sample. It reveals that industries
with the largest concentrations of firm-year obaéions are Computers, 13.01%, Retail, 9.94%,
Financial Institutions, 8.86%, and Services, 8.62nsistent with prior literature, | use a cost
of capital of 11 percent in equity valuation mod@sand (11), and set negative predicted equity

market values to zerd.

5. Empirical Results

5.1. Parametersin the two accounting infor mation systems
Table 2 reports the persistence parameters;, a;2 anday, in the information dynamics (12)
and (13), based on seemingly unrelated regressioitise pooled sample. The growth parameter

of book valuep, and the long-run means of returps, £, and x,, are also reported.

<Insert Table 2 about here>

' The number of negative predicted equity marketieslis approximately 10 percent. There is no dthait'other
information’ and growth options will contribute agitive equity value component. Unlike Barth e(2005), the
predicted equity market value in this paper is alyederived from earnings and its component infation
dynamics, rather than simultaneously estimated fbmth information dynamics and expected valuatioodeh.
Ashton and Wang (2012) suggest a plausible rangtnéocost of equity capital for US market over pegiod to be
between 10% to 12%. Results are mainly unaltereghwising 9% or 15% as a discount rate.
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Table 2 shows that the persistence of cash flowsiush larger than that of accruats, =
0.814 > a, = 0.388. In other words, the accrual-ROE reverttstmean much more quickly than
does cash-ROE. This of course reflects the nattii@crual accounting. A Wald test on the

parameters of the fitted model shows that the hypothesis of equality, §1 a,=a,, is
strongly rejected. Table 2 also shows thgt=0.814>a,,= 0.20 i.e., high cash flow

performance that is attributable to the cash flemponent is more likely to persist than that
which is attributable to the accruals. This implileat cash flows contain more information than
accruals about the next period’s cash flows (Batthl., 2001). As shown in equation (5), the
coefficient of accrual in earnings forecasting ime tdisaggregated accounting system is
(a,+a,). Table 2 shows that,, + a,= 0.589 <a, =0.814. Here again the null hypothesis of
equality, H: a,=a,,+a,, is strongly rejected. This is consistent witloe®l (1996), which
finds that a good earnings performance that isbhatable to the cash flow component is more
likely to persist than that which is attributabtethe accrual component of earnings. Note that
the coefficient of accrualsg,,+a,, in the earnings dynamic here is implied by jgintl
regressing cash flow dynamic and accrual dynamigreas in contrast Sloan’s finding is based
on directly regressing one period ahead earningsioent cash flows and accruals.

The long-run means of the cash-ROE and the ac&0&-derived from the intercept terms and
the coefficients ofi, a1, 0, are respectivelys = 0.271 anduw, = -0.063. The negative long-run

mean accrual-ROE reflects the smoothing effectaoflals on the long-run mean aggregate

ROE. The growth rate of book value in both the aotiong systems is roughly equal to 5.8% p.a.
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over the sample peridd.The persistence of earnings and the long-run @B are shown in
Panel B witha = 0.743 andu = 0.195.

On an industry-by-industry basis, | use the jackikg approach to estimate firm-year
parameters for the information dynamics (12) arg) {@r each industry? In order to make the
comparison meaningful on an industry-by-industrgibal delete the Pharmaceuticals industry
since its long-run mean aggregate ROE is negative 0), which suggests other information
could be significant in determining its future dags and current equity vald&The average
values of the information parameters for each itrgiiere reported in Table 3. These parameters
are respectively the persistence of cash flaw} &nd accrualsa(;,) in the cash flow dynamics,
the persistence of accrualg,), and the persistence of aggregate earnings tbe long-run

means of the cash-ROEy(), the accrual-ROE4, ), and the aggregate RO §, and the long-

run growth rates of book value of equi®y andd,).

< Insert Table 3 about here>
Panel A of Table 3 shows characteristics similathtose in Table 2. Accruals revert to their
mean more quickly than do cash flows for all sampthistries (with persistence ratesopf=
0.385 andx; = 0.74 respectively). In the cash flow dynamic (3sh flows are more persistent
than accruals, with the mean persistence ratesr,6f0.74 and a,, =0.202 respectively,
indicating that cash flows contain more informattban accruals about future cash flows. Hence
a good earnings performance that is attributablthéocash flow component is more likely to

persist than that which is attributable to the aaly component of earnings for all sample

17 A slight difference between the two intercepts Adr is due to running seemingly unrelated regressions.

18 White (1980) corrections are used to the standemts in the estimations.

19 Barth et al. (1999) also find that ‘convergenciethto occur during system estimation for Pharrogicals
firms.’
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industries @,, + a,<a,). A paired t-test oy, againsta,, +a, based on the 18 industries has a
t-value of 11.68, indicating that,, + a, is statistically significantly different fronr, .

Panel B of Table 3 shows that the mean valuex ¢f 0.758 for the sample industries, and

a>a,+a,, for all industries. A paired t-test af, against, based on the 18 industries has a t-
value of -1.88, suggesting thatis not statistically significantly different from, at the 5%

level. The mean of long-run growth in book equiy6.6% in each of the accounting systems
over the sample period.

Table 3 also shows that the long-run accrual-ROtegative for all sample industriep,(<0).
However, the implied expected long-run mean R@WE= 4 +u,) from the disaggregated
system is larger than the long-run aggregate R@FE for all but one industry that of Financial
Institutions?® The long-run mean cash-ROE for the sample indssis 25.5 percent, and the
long-run mean accrual-ROE is about (negative) J#&&ent. The implied expected long-run
mean ROEL' from the disaggregated system is 0.126 and tigglon mean aggregate ROR )

is 0.101. The test ofs = 1/ based on the 18 industries has a t-value of -3@ggesting thats

is significantly smaller than/ . Therefore, the disaggregated accounting systéerslirom the
aggregated system in both the persistence andriongnean of ROEs: the persistence of
accruals is lower than that of cash flows as docuetk in the existing literature, and the
expected long-run mean aggregate ROE is less temiplied expected long-run mean ROE
from the disaggregated system.

The industry-specific effect on the information graeters is clearly observed in both accounting

systems. In Table 3, the three industries withltkeest mean persistence of accruals, ¢ a,)

% This suggests that the accrual components fondia& institutions may need to be interpreted défely. For
example, inventory is not a predictor of futurendags for this industry.
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in earnings forecasting are Computers, MachinedyEactrical Equipment. The three industries
with the lowest long-run mean accrual-ROE, ) are Extractive industries, Transportation, and
Utilities, and two of these (Extractive industriesid Transportation) have amongst the three
highest long-run mean cash-ROEg ). This suggests a negative relationship betweenatg-

run cash-ROE and the long-run accrual-ROE.

5.2 Theforecasting ability of the two accounting infor mation systems

After estimating the firm-year information parammstéor each industry in both the accounting

systems, | calculate the expected earnings andemnagkue of equityE[€’,], E[eT*], MV°

and MV,*** using equations (7), (5), (11) and (9) for eacimfin each year. | then compute the

forecast errors between the predicted earning&/stalties and the reported earnings/observed
equity values. Finally | examine the explanatoryvpp of these predicted earnings and stock
values for the reported earnings and the obsergedtyevalues. To mitigate the effects of
outliers, observations in the extreme percentilésthe information parameters, including

a,a,a,, a,, U, W, WU, o andd, are winsorised. Observations in the extreme pétesrof

MV, and MV,® are also winsorised in the analysis.

<Insert Table 4 about here>

Panel A and Panel B of Table 4 compare earningsstuk values respectively. Columns 2-4
show the ability of predictions of earningg[e™] , and market capitalisatioMV,"**, derived

from the cash flows and accrual dynamics, to erpiaé reported earnings and observed market

capitalisation (MV) on an industry by industry msColumns 5-7 show the equivalent results

for predictions of earning<E[€’,], and market capitalisatioMV,*, derived from the aggregate
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earnings dynamic€olumn 8 reports Vuong Z-statistics from the eagsinegression equations
and from the valuation regression equations in Parad Panel B respectively.

Comparing Columns 2 and 5 in Panel A of Table & ohserves that the means of absolute
forecast errors for earnings from the cash flow andrual systemMDE™ ) are smaller than

those from the aggregate earnings systemg’) except in 4 out of the 18 industries. The same

columns in Panel B show that the means of abséuezast errors for market values from the
cash flow and accrual systemigmv“=) are all smaller than those from the aggregateiegs
system (MDMmVY).

Next, | use two-way cluster-robust standard ertorsorrect for both cross-sectional and time-
series dependence in a Mincer-Zarrowitz analysisefBen, 2009; Gow et al., 20¥8Columns

3 and 6 illustrate that, both the means and thdanedf the industry coefficientg/(and y, in
equations (18) and (19)) in the earnings regresdiofPanel A are close to 1 (with mean values
of 1.015 and 1.037 and median values of 1.0H131a038 respectively) in the two accounting
systems. The mean and median of industry coeft€ign and y, in equations (18) and (19)) in
market value regressions in Panel B are 1.377 a#i#Qlrespectively for the cash flow and
accrual system, while the corresponding valueshendggregate earnings system are 1.2 and
1.135 respectively. As expected, the t-statisticghe industry-by-industry regressions indicate

that the mean coefficient gf (i =1-4) is not significantly different from one. In 14 oot the
18 industries the adjusted R—squareﬂe%dgcc) in the earnings regressions from the cash floav an

accrual system are higher than thoﬁéeo in the aggregate earnings system as can be seen i

Columns 4 and 7 in Panel A. The equivalent numbetie market value regressions is also 14

2 | thank Michell Petersen for the generous provisif some programming code.
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as can be seen in Columns 4 and 7 in Panel B. Bam$mf the adjusted R-squareds for earnings
and market value regressions from the cash flow aswtual system are 66.0% and 40.4%
respectively. These are larger than those fromatiggegate earnings system which are 65.0%
and 34.6% respectively.

I then test the null hypothesis that the two modeésequally close in explaining the ‘true data
generating process’ against the alternative thatroodel is closer using a Vuong test. Column 8
in Panel A of Table 4 shows that there are 8 imtasstvith statistically significant positive Z-
statistics and only 2 industries with negative &@stic at the 5% level in the earnings
regressions. The same column in Panel B showsthleat are 9 industries with statistically
significant positive Z-statistics but no negativestatistic is significant at the 5% level in the
market value regressions. The t-values suggesthbajpositive) means of these Z-statistics are

statistically significantly different from zero. Rbhermore, as shown in Panel C of Table 4, a

paired t-test ofR?, .. =R, has a t-value of 2.83, suggesting tiRf ... is statistically

cfacc

significantly different fromR?,,. The same test d®’,.. =RZ, has a t-value of 2.94, indicating

that R .. is also statistically significantly different froRZ, .

5.3. Incremental contribution from an alter native accounting system
| report results on the two encompassing regressasrin equations (20) and (21) on an industry
basis in Table 5. Again, | use two-way cluster-istbstandard errors to correct for both cross-
sectional and time-series correlation in the ansalys

<Insert Table 5 about here>
Panel A and Panel B of Table 5 show the resultsHerearnings and stock value regressions

respectively. Columns 2-3 present the intercepiseand their t-values. In contrast to the
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intercepts in the earnings regressions where dinbetare statistically significant at the 5% level,
most of the intercepts in the market value regoessare significant. This is likely because non-
accounting information, such as growth options, play an important role in stock valuations.
Columns 4-5 in Panel A show that 13 out of the @8ffccients are significantly different from

zero at the 5% level with an overall mean of 0.78hile Columns 6-7 show that only 6 out of
the 18 coefficients are significantly different finozero with an overall mean of 0.295. The t-

statistics in the industry-by-industry regressiamgicate that the mean coefficient gf, is not
significantly different from one. However, testsveal that the mean coefficient g¢f, is

significantly less than one and greater than zkroother words, the cash flow and accrual
system forecasts dominate the aggregate earnisgsnsyforecasts for most of the industries in
earnings forecasting. Note that for two indust(iekectrical equipment and Computers), neither
system forecasts dominate the other, so that lmwdtdsts contain useful information about the
realisation of earnings. The pooled sample amalslsows that the regression coefficient of the
forecasts in the disaggregated system is 0.83 (witthue 7.51) against the regression coefficient
of the forecasts 0.179 (with t-value 1.73) in thgr@agated system.

Similarly, Columns 4-5 in Panel B show that 10 ofitthe 18 coefficients are significantly
different from zero at the 5% level with an overakkan of 1.431, while Columns 6-7 show that
only 3 out of the 18 coefficients are significantlijfferent from zero with an overall mean of -
0.031. Again, the t-statistics in the industry-bghistry regressions indicate that the mean

coefficient of j, is not significantly different from one, while tmeean coefficient o, is not

significantly different from zero. Note also thadbrfthe Retail Industry, the incremental
information contained in the predicted market valfi®m the aggregate system is extremely

inefficient (with significantly negative coeffici®nthough neither system forecasts dominate the
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other. In the pooled sample analysis, the coeffica# the predicted value in the disaggregated
system is 0.49 (with t-value 2.11) against theesponding coefficient -0.02 (with t-value -0.11)
in the aggregated system. This confirms my findibgve that the cash flow and accrual system
forecasts dominate the aggregate earnings systewagis in most industries. Column 8 shows
the adjusted R-squareds for the regressions. Ttey@ much different from those in simple
Mincer-Zarrowitz regressions as reported in Table 4

In summary, the analysis shows that the disaggedgatcounting system largely outperforms

the aggregated system although there are exceptioadew industries.

5.4. Robustnesstest

For robustness checks | repeat the above anatysBecember fiscal year-end firms only. This
allows for the estimation of the relationship betwenarket value and accounting fundamentals
at the same point in time for each firm-year obagown. It results in 37,053 firm-years
observations. | summarise the main results withettlating the details.

| find that the means of absolute forecast errorsefarnings from the cash flow and accrual

system (MDE**) are smaller than those from the aggregate easrspstem MDE;) except in 3

out of the 18 industries. The means of absolutectast errors for market value from the cash

flow and accrual systemMDbmv™ ) are also smaller than those from aggregate egsnin

dynamic (MDMv?) except for 3 industries. For 14 out of the 18ustdes the adjusted R-
squareds Ridacc) in the earnings regressions from the cash flosdvaatrual dynamics are higher

than those Rie) from the aggregate earnings system. The equivalember for the market

value regressions is 13. The means of the adjigtequareds for the earnings and the market
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value regressions from the cash flow and accruabuycs are 64.5% and 44.5% respectively.

These are larger than those from the aggregategardynamics, 63.2% and 38.4% respectively.

Finally, I run the two encompassing regressionsnasquations (20) and (21) on an industry
basis. Again, | use two-way cluster-robust standardrs to correct for both cross-sectional and
time-series dependence in the analysis. In contoasite intercepts in the earnings regressions

where only one is statistically significant, alltlihree intercepts in the market value regressions

cfacc

are significant at the 5% level. 11 out of the b&fticients of E[€]};] are significantly different

from zero at the 5% level with an overall mean G992, while only 2 out of the 18 coefficients

of E[€,,,] are significantly different from zero with an ovitnmean of 0.202. Similarly, 11 out

cfacc

of the 18 coefficients of predicted market valueB/ ™, are significantly different from zero at

the 5% level with an overall mean of 1.154, whiidyo4 out of the 18 coefficients d¥flV,{ are

significantly different from zero with an overallean of 0.1. This confirms my earlier findings
based on the full sample that forecasts basedeopash flow and accrual system dominate those

from the aggregate earnings system for most oihithestries.

6. Conclusion

Investigating the consequences of decomposing gatgesarnings into cash flow and accrual
components for stock valuation and the forecastingarnings is important on both theoretical
and practical grounds. This paper compares andasigsttwo accounting information systems
one specifying operating cash flows and total aasrthe other aggregate earnings. The model

focuses on the persistence of each of aggregatengay cash flows and accruals, and the
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expected long-run mean accounting returns on bgakye Investigation of the properties of the
information parameters enables an assessment otdhsistency of these two information
dynamics and an exploration of the implicationsnafemental information content for earnings
forecasts and stock valuation.

| find that both the persistence of earnings arad ¢ cash flows are larger than the persistence
of accruals in forecasting of earnings. | also finat the expected long-run mean aggregate ROE
(in the aggregate system) is less than the impégdected long-run mean ROE in the
disaggregated system. The evidence shows that ifagyglegated cash flow/accrual system
generally outperforms the aggregate earnings systdmth the forecasting of earnings and in
stock valuation. Specifically, forecasts of earsiagd the predicted market values from the cash
flow and accrual system in general have smallargrnthan those from the aggregate earnings
system relative to the realizations of earnings abhderved market values. The adjusted R-
squareds from the disaggregated accounting systengemerally higher than those from the
aggregated accounting system when examining théamedory powers of the models. The
results also show that the cash flow and accruatesy forecasts dominate the aggregate
earnings system forecasts in the sense that faseoh®arnings and predicted market values
from the latter system provide no incremental infation about the realisations of earnings and
observed market values after controlling for fostsaf relevant values from the former system
in a large majority of industries. While it is adwageous to decompose earnings for the purpose
of valuation and forecasting, whether, and the réxte which, the disaggregated system
outperforms the aggregated system remains indapggiic.

This study has implications for investment profesais and theoretical researchers. It is useful

to bear in mind that splitting earnings into itsrgmnents is likely to yield more precise forecasts

29



of future payoffs and therefore better estimatesquiity value. Researchers may model earnings
components with the same notion proposed in thpepand derive a plausible theoretical value
of equity to explore any mispricing. The resultscagppear to provide a basis for understanding
some of the features of accounting practice. Algfothe analysis is presented in terms of only
two earnings components, the intuition providest@gonale for the emergence of detailed line
item disclosures in GAAP. Explicit modelling of agal and cash flow dynamics leads to the
establishment of a relationship between stock meturd accounting accruals. This may shed
light on understanding the accrual anomaly — stadkis high and low accruals are mispriced

given their risk. | leave this investigation fotdve research.
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Appendix A

In this Appendix, | first show how the market valofeequity in a no-arbitrage economy can be
written as a linear combination of the current boodue and the earnings components
representing cash flows from operations and acsflalCFO, ACC} . | then proceed to
identify the mathematical structure of the coeéfids in the linear valuation models as in
equations (9), (10) and (11) in the main text.

The dividend discount model and the clean surpluselationship:

d., =CFO,;+ ACC,,—(b,,—h) enable us to write the market value of equity, in terms of

CFQ

t+7?

ACC

t+7.

the future values of{lh , T=12,..0. The three recurrence equations (1), (2)

and (8), specifying the information dynamics {ty; CFO, ACC} , then enable us to express the
market value of equity in terms of theurrent values. Hence the market value of equiy,,
can be written in a linear combination{df, CFO,, ACC} as:

MV,% = (1+ B,)h + BCFO, + 3,ACC,. 9)
Next, we need to show that the firm specific comst#@ (i = 0,1, 2)can be expressed in the form
as in equation system (10).
The no-arbitrage conditiorg[MV,,, +d.,,] = RxMV, implies that

ElQ+B)h., + BCFO, + BACC, +d, ] =R(@A+B)h + BCFO + 5 ACC).
Using the clean surplus accounting relationshigutostitute ford,,, in the above, gives

1+ B)EICFO, ] +(1+ B)E[ACC, ] + BE[b.] +b =R + £k + BCFO, + FACC) .

When we use the information dynamics (1), (2) a8)dt@ eliminate the+1 terms, the above

equation implies that
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1+ 181)(((1_ al)/ul_aﬂ/'lz)h +O’pFOl +alZA‘CCt )+ (1+,32)((1—0’ 2)” Q ta QA‘CCt (I Jﬁ oh

=R(I+£3, )0 +RBCFQ+RB,ACG,.

Since this equation must hold for &lfor each firm, by matching coefficients GFO,, ACC,

andh, we have:

CFO,: a, & B FRB,= 0
ACC, : a, (&p ya, B, yRE,=C
h: (:H':Bl )(l_al )11"' ((}ﬁz )(3-'0'2 )' (3::316}12/)24' IR+ d_ngo:

Solving for g,, 5, and B, from the 3-equation system above, we get

By=— (R(ﬂlwz)—;_al + Ry, 02" 0R) R+1J,

R-0 a, (R_al)(R_a2)
__a@

A R-a,’

B, = a . Ray, -_a -R (a,-a,-a,)

R-a, (R-a)(R-a,) R-a, (R-a)(R-a,’
Finally, if we denoterr =a, =a,,+a,,and =y, + 11,, we have

_ 1
R-0

1-a a
[RuR_a—Rﬂj, B=B=5—-

Bo R-g

The market value of equity from the aggregate egssystem can now be written as

e _ 1 1-a
MV, _[1+(R—5)(R'UR—0' R+1)]Q+R_a

6.

(10)

(11)
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Appendix B: Definition of the Variableswith the Relevant M nemonics

MV: Market value of equity

b: book value of equity

e: net income before extraordinary items

CFO: operating cash flow

ROE: return on equity

ROCEF: cash return on lagged book value of equity
ROACC: accrual return on lagged book value of gquit
ROEL1: earnings over book value

ROCF1: cash flows over book value

ROACC1: accruals over book value
MDEf’am: mean of absolute % difference in earnings fofiatis over the sample period
in industry j from cash flow and accrual syste
MDE?: mean of absolute % difference in earnings fofiatis over the sample in
industry j from aggregate earnings system

MDMVj°'a°°: mean of absolute % difference in market valueslfidirms over the sample

in industry j from cash flow and accrugdtem
MDMV;: mean of absolute % difference in market valuesfidirms over the sample in

industry j from aggregate earnings system
E[e™] : forecasted one period ahead earnings from theft@s and accrual system

E[€’,] : forecasted one period ahead earnings from theeggte earnings system
MV predicted market values from the cash flow arwieed system at time t

MV,®: predicted market values from the aggregate syatdime t
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Table 1: Sample Descriptive Statisticsand Correlations

Panel A: Summary of data used in parameter estmati accounting systems

Number of firm-years from 1987 to 2009 for whichireags, book value and operating cash flows
observations are obtained from COMPUSTAT

less : firms with negative book value

Less: Cases for which there is no matching opeayaiiish flow

less: 1% extreme observations of book value, egsnidividend, operating cash flow, accrual and
number of share outstanding

less: firms with market capitalisation less thamdilion dollars and top 1%

less: Cases for which there is no matching lagged walue observation

less: 1% of extreme values of return on equitygdalreturn on equity, cash return on equity, laggesh
return on equity, accrual return on equity and éabgccrual return on equity
Number of firm-years used in estimating of paramseite accounting systems

Panel B: Sample Descriptive Statistics

123,508
4,095
119,413
17,320
102,093
11,454
90,639
7,802
82,837
14,867
67,970
7,764
60,206

MV b e CFO Accrual ROE ROCF ROACC ROE1
Mean 740.50 350.90 31.95 73.36 -41.42 0.056 0.1720.116 0.052
Stdev 1257.00 580.60 81.74 144.60 90.19 0.204 0.217.169 0.176
Q1 66.66 43.75 0.12 2.82 -40.64 0.003 0.065 -0.1930.014
Median 225.50 127.20 7.44 17.27 -9.23 0.092 0.1750.097 0.090
Q3 796.10 388.10 36.62 74.77 -1.03 0.163 0.288 220.0 0.145

ROCF1 ROACC1
0.152 -0.100
0.188 0.154

0.060 -0.169
0.159 -0.081
0.258 -0.013
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Panel C: Correlation Matrix (Pearson Bottom; Spearfiop)

MV b e CFO  Accrual ROE ROCF ROACC ROE1 ROCF1 ROACC1
MV 1 0.880 0.674 0.751 -0.521 0.348 0.348 -0.057 308. 0.318 -0.090
b 0.788 1 0.673 0.812 -0.601 0.255 0.309 -0.071 0.2500.308 -0.095
e 0.750 0.750 1 0.757 -0.260 0.751 0.540 0.135 0.5360.461 -0.022
OCF 0.777 0.861 0.823 1 -0.713 0.456 0.706 -0.326 .4040 0.523 -0.196
Accrual -0.566 -0.700 -0.413 -0.857 1 0.056 -0.5040.731 -0.053 -0.320 0.319
ROE 0.234 0.164 0.410 0.241 -0.014 1 0.627 0.224 668. 0.493 0.037
ROCF 0.249 0.181 0.322 0.376 -0.311 0.682 1 -0.510.479 0.618 -0.253
ROACC -0.037 -0.035 0.083 -0.192 0.382 0.338 -0.458 1 0.098 -0.225 0.379
ROE1 0.211 0.165 0.291 0.221 -0.091 0.647 0.513 2&0.1 1 0.570 0.216
ROCF1 0.240 0.193 0.288 0.316 -0.246 0.540 0.644 1720  0.645 1 -0.575
ROACC1 -0.052 -0.047 -0.020 -0.134 0.196 0.080 00.2 0.354 0.357 -0.483 1
Panel D: Industry Compaosition
Industry Description Primary SIC Codes Obs. %
Food 2000-2111 1299 2.16%
Textiles, printing & publishing 2200-2780 3251 P40
Chemicals 2800-2824, 2840-2899 1551 2.58%
Pharmaceuticals 2830-2836 2791 4.64%
Extractive industries 2900-2999, 1300-1399 2171 1%6
Durable manufacturers
Rubber, plastic, leather, stone, clay &
galss 3000-3299 1320 2.19%
Metal 3300-3499 1881 3.12%
Machinery 3500-3569,3580-3599 2262 3.76%
Electrical equipment 3600-3669, 3680-3699 2767 9%.60
Transportation equipment 3700-3799 1225 2.03%
Instruments 3800-3899 4070 6.76%
Miscellaneous manufacturers 3900-3999 568 0.94%
Computers 7370-7379, 3570-3579,3670-3679 7831 13.01%
Transportation 4000-4899 2861 4.75%
Utilities 4900-4999 2707 4.50%
Retail 5000-5999 5982 9.94%
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Financial institutions 6000-6411 5333 8.86%

Insurance & real estate 6500-6999 3289 5.46%
Services 7000-7369, 7380-8999 5189 8.62%
all other 1858 3.09%
total 60206 100%

Panel A Summarises data used in accounting systeameter estimation. Panel B shows descriptivésstat for 60,206 firm-years
between 1987 and 2009. MV abdare market value and book value of equity respelgti e is net income before extraordinary
items. CFO is operating cash flow. Accrual = e -OCROE is return on equity, ROCF is cash returr(lagged book value of)
equity and ROACC is accrual return on (lagged beaalke of) equity. ROEL is earnings over book vaR@CF1 is cash flows over
book value and ROACCL is accruals over book vaftegaity. Firms in the extreme percentiles are eleOnly firms with market
capitalization > $10 millions are included. The mestandard deviation (Stdev), median and first)(@1d third (Q3) quartiles are
reported. Panel C shows the correlation matrixe Pearson correlation is at the bottom and ther8eacorrelation is at the top.
All correlations are significantly different fromem at 1 percent level. Panel D describes industmnposition. Industry
classification is per Barth et al. (1999, 2005).
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Table 2. Parametersin Accounting I nfor mation Dynamics Based on Pooled Sample
Estimations

Panel A: Dependent variables Panel B: Dependent Variables
ROCF ROACC Ab ROE Ab
Intercept 0.063 -0.039 5.962 Intercept 0.05 6.086
(.008) (.007) (6.08) (.007) (6.08)
oy 0.814 a 0.743
(.003) (.004)
(oPP) 0.20
(.004)
as 0.388
(.004)
& 1.058 &, 1.058
(.001) (.001)
Ly 0.271 U 0.195
Ho -0.063
R 0.432 0.137 0.070 R 0.427 0.070

Test of coefficients of cash flow and accrualshie disaggregated system:
Wald testso, = a,; x%(1) = 6217.01, Prob ¥* = 0.0000.
Wald testsoi; = oy, + 0, X3(1) = 2814.85, Prob ¥° = 0.0000.

Table 2 reports the persistence and the long-ruanmef cash-ROE, accrual-ROE and aggregate ROE
information dynamics below based on two seeminghelated regressions.

Cash flow and accrual system:

CFO,, _ CFQ, ACC,
T =G +’71,r + alT + alzT +€ct+ v
ACC. _ op va ACC ..
L. T W= 2t 27 t+ 1

b b )

AQ+1 = C3 +,731 +(51_1)bt +£bt+ 1

Aggregate earnings system:

8 _
b
Ab,; =c; s t (0,-1)h + Egpvn

where ¢(i=1-5) are interceptsy,, (i =1-5) are time dummies for each sample year,

&
C, +,74,t +aa+£4;+1’

1 a,c
+222) oy, =c,/(l-a,) andu=c,/(1-a).
oo Y i) # =6 Q) andu=c,/(-a)

M=

Pooled sample consists of 60,206 observations 1®87-2009. ROE is aggregatturn on equity. ROCF
cash flow scaled by lagged book value, ROACC isuaicscaled by lagged book value, dnid book valus
of equity. Values in parenthesis are standard grror
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Table 3: Parametersin Cash Flows and Accrual Dynamics and Ear nings Dynamics by Industry, Out-of-sample Estimations

Panel A Panel B
Industry a1 2fP) as Ha Ho Oigtdy  Hatpy & N a 2 &
Food 0.763 0.278 0.336 0.253 -0.107 0.615 0.146 561.0 1148 0.805 0.146 1.056
Textiles, printing & publishing 0.711 0.202 0.329 .242 -0.120 0.531 0.122 1.036 2834 0.756 0.109 61.03
Chemicals 0.773 0.293 0.355 0.225 -0.111 0.648 40.111.030 1359 0.789 0.112 1.030
Extractive industries 0.706 -0.028 0.648 0.488 20.3 0.621 0.167 1.079 1524 0.690 0.118 1.078
Rubber, plastic, leather, stone, etc 0.717 0.191.39% 0.249 -0.118 0.586 0.131 1.029 1170 0.723 80.111.028
Metal 0.608 0.274 0.248 0.205 -0.100 0.522 0.10503%. 1667 0.630 0.101 1.035
Machinery 0.722 0.232 0.233 0.203 -0.084 0.465 %.111.063 2017 0.734 0.101 1.061
Electrical equipment 0.713 0.231 0.266 0.164 -0.078.497 0.091 1.087 1586 0.694 0.063 1.086
Transportation equipment 0.694 0.266 0.307 0.236.10H 0.573 0.132 1.065 1003 0.769 0.120 1.064
Instruments 0.756 0.315 0.233 0.171 -0.061 0.5471110. 1.107 3503 0.757 0.082 1.107
Miscellaneous manufacturers 0.704 0.274 0.227 0.150.085 0.501 0.072 1.104 381 0.778 0.042 1.104
Computers 0.712 0.099 0.362 0.230 -0.139 0.461 10.091.103 4460 0.661 0.047 1.102
Transportation 0.863 0.040 0.682 0.448 -0.238 0.720.210 1.046 2566 0.857 0.102 1.046
Utilities 0.690 0.271 0.314 0.267 -0.148 0.585 0.111.038 2341 0.692 0.113 1.038
Retall 0.749 0.247 0.409 0.225 -0.121 0.657 0.105.07@ 5360 0.827 0.094 1.069
Financial Institutions 0.787 0.209 0.474 0.285 201 0.683 0.165 1.096 4529 0.859 0.184 1.096
Insurance and real estate 0.838 0.067 0.649 0.24r12%* 0.716 0.155 1.066 2995 0.787 0.103 1.066
Services 0.806 0.168 0.470 0.2700.156 0.638 0.114 1.079 4626 0.826 0.069 1.079
Mean 0.740 0.202 0.385 0.255 -0.129 0587 0.126 661..0 2504 0.758 0.101 1.066
Stdev 0.060 0.097 0.147 0.086 0.061 0.081 0.033 270.0 1463 0.066 0.034 0.027
Median 0.720 0.231 0.346 0.239 -0.119 0.585 0.119.066 2179 0.763 0.102 1.065
Max 0.863 0.315 0.682 0.488 -0.061 0.721 0.210 7.105360 0.859 0.184 1.107
Min 0.608 -0.028 0.227 0.157 -0.321 0.461 0.072 29.0 381 0.630 0.042 1.028

Panel C: T-test

Ho: mean ofa; = mean ofi;, + mean ofiy; t =11.68 (with degree of freedom = 17)
Ho: mean ofo; = mean ofy; t = -1.88 (with degree of freedom = 17)

Ho: mean ofu = mean of1; + mean of,; t = -3.68 (with degree of freedom = 17)
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Table 3 reports the average parameters in thefleagland accrual dynamics, and the earnings dynamisystems (12):

CFOu _¢ 44 OFO, , ACC, ACC, _ . .4 ACC , £y Dy =G+ (8, -1 + 6,00

bt h + gc +1 h 2 0'2

and (13):
&

& :C4 +a_+£e,t+l' Ahﬂ =G +(52 _1)h +€b1+17

b b

on an industry basis in each year by using previbyear data from 1991 to 2009, whete- 1_1a 1—Cza

Estimations are based on cross-sectional seemimgblated regressions for each industry by appltfsegjack-knifing procedure. It is out-

a,,C C,
+ 222, = and y=-—"—.
(c 1—a2) Hy H=1_g

2

of-sample in the sense that cross-sectional ragresr each firm-year in an industry without wgsihat firm’s data to generate parameters.

Average numbers for each industry (N) are reportet of dependent and independent variables areovisad. The last five rows in Pan
A and B show the statistics of the parametersudioly mean, standard deviation, median, maximum ramdmum values. Indusy
classification is per Barth et al. (1999, 2005).
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Table 4. Forecast Errorsfrom Regressing Reported Earnings and Observed Equity Market Capitalisation on Predicted Ear nings and

Market Value

Vuong-
Panel A: Earnings Forecasts cash flow and accysttis aggregate earnings system test
Industry MDE Vi R dace MDE® Vs R Z-stat
Food 0.0437 1.099 0.856 0.0436 1.115 0.864 -3.365
Textiles, printing & publishing 0.0606 1.001 0.620 0.0616 1.001 0.611 1.565
Chemicals 0.0506 0.930 0.652 0.0515 0.939 0.640 2.072
Extractive industries 0.0611 0.922 0.520 0.0613 40.9 0.534 -1.978
Rubber, plastic, leather, stone, clay & glass (01058 0.883 0.491 0.0590 0.859 0.452 2.850
Metal 0.0692 0.937 0.505 0.0689 0.953 0.518 -2.048
Machinery 0.0535 1.001 0.652 0.0544 1.024 0.631 2.507
Electrical equipment 0.0575 1.127 0.812 0.0584 71.26 0.800 1.578
Transportation equipment 0.0593 1.119 0.739 0.0583 1.091 0.733 0.986
Instruments 0.0509 1.056 0.694 0.0515 1.121 0.665 7403
Miscellaneous manufacturers 0.0780 1.098 0.579 80.07 1.114 0.537 1.067
Computers 0.0662 1.053 0.589 0.0675 1.202 0.577 1.280
Transportation 0.0574 0.923 0.586 0.0578 0.916 8.56 3.330
Utilities 0.0313 1.019 0.794 0.0312 1.036 0.791 2.801
Retail 0.0580 1.094 0.745 0.0587 1.045 0.735 5.770
Financial Institutions 0.0453 0.977 0.758 0.0458 950. 0.744 6.893
Insurance and real estate 0.0485 1.006 0.659 0.0491 1.041 0.662 -0.857
Services 0.0601 1.021 0.638 0.0607 1.050 0.631 1.209
mean 0.0561 1.015 0.660 0.0565 1.037 0.650 1.633
t-value 22.82 57.14 26.15 22.94 42.46 24.91 2.67
tvalue (; =1y, =1) 0.44 0.85
median 0.0577 1.013 0.652 0.0584 1.038 0.636 1.572
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min 0.0313 0.883 0.491 0.0312 0.859 0.452 -3.365
max 0.0780 1.127 0.856 0.0781 1.267 0.864 6.893
Panel B: Equity Valuations cash flow and accruatam aggregate earnings system

Industry MDMV = Vs Rov o MDMV* Va Rhve Z-stat
Food 0.6335 2.259 0.734 0.6522 2.230 0.741 -1.577
Textiles, printing & publishing 0.6547 1.984 0.612 0.7030 2.231 0.630 -3.384
Chemicals 0.6859 2.127 0.582 0.6997 2.104 0.577 0.637
Extractive industries 0.9966 1.477 0.175 1.1054 54.3 0.076 2.021
Rubber, plastic, leather, stone, clay & glass ®567 2.118 0.623 0.5819 2.226 0.614 1.243
Metal 0.6617 1.390 0.467 0.6842 1.380 0.452 3.319
Machinery 0.7781 1.223 0.383 0.8446 1.082 0.320 5.122
Electrical equipment 1.2115 0.414 0.076 1.9666 ®.20 0.050 0.621
Transportation equipment 0.6843 0.962 0.368 0.8131 0.428 0.191 2.311
Instruments 2.2111 0.255 0.162 2.5376 0.325 0.299 3.738
Miscellaneous manufacturers 1.0887 0.837 0.287 56.49 0.298 0.121 1.272
Computers 2.5053 0.316 0.111 3.6982 0.205 0.087 2.445
Transportation 0.7640 1.469 0.508 0.9098 1.973 0.41 5.169
Utilities 0.4980 1.697 0.786 0.5132 1.770 0.787 -0.829
Retail 0.8856 3.113 0.492 0.9739 2.821 0.392 11.156
Financial Institutions 2.4027 0.321 0.282 3.5906 1886. 0.156 7.990
Insurance and real estate 0.6808 1.867 0.472 0.7675 1.188 0.230 5.094
Services 1.0302 0.955 0.155 1.1466 0.596 0.091 1.687
mean 1.0523 1.377 0.404 1.3158 1.200 0.346 2.253
t-value 6.99 7.35 7.90 5.63 5.64 6.07 2.56
t-value (; =1y, =1) 1.05 0.19

median 0.7710 1.429 0.425 0.8772 1.135 0.310 1.854
min 0.4980 0.255 0.076 0.5132 0.188 0.050 -3.738
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max 2.5053 3.113 0.786 3.6982 2.821 0.787 11.156

Panel C: T-test
HO: mean ofR? .. = mean ofR%,; t = 2.94 (with degree of freedom = 17)

HO: mean ofR?, .. =mean ofR?,; t = 2.83 (with degree of freedom = 17)

Table 4 shows mean forecast errors and the regresssults for reported earnings and observed ragdggtalisation on the estimated earnings and etark
capitalisation on an industry basis. Two-way clustdust standard errors are considered (Pete8). Columns 2 and 5 report the forecast errors.

MDEJ.Cfacc and MDEJ.Cfacc are means of absolute % difference in earningsilfdirm i, time t and industry j from cash flowd accrual system and aggregate
earnings system respectively as defined in equaiipé) and (17)MDMV].Cfacc and MDMVJ.Cfaoc are means of absolute % difference in market gafaeall
firm i, time t and industry j from cash flow andcagal system and aggregate earnings system regggas defined in equations (14) and (15).

Columns 3 and 4 report the coefficients and adjuBtesquareds of expected earnings in equationn@)aarket capitalisation in equation (9) deriveahir
cash flows and accrual dynamics in explaining #ported earnings and market capitalisation (M\4 fixed effect robust model :

Q,Hl = kl + ylE[qutafz] + £1t+ land M\/I t = k 3+ yi!\/l\/ictf,acc te pt," (18)
Columns 6 and 7 report the coefficients and adjuBtesquared of expected earnings in equdffyrand market capitalisation in equation (11) derifredh
aggregate earnings dynamics in explaining the tegaarnings and market capitalisation in a fixielce robust model:

Q,Hl = k2 + y2E[qet+J] + £3t+ land M\/I t =k 4+ yM\/let te at," (19)

Column 8 reports z-statistics from Vuong test imna&s and in valuation for two accounting systedmgositive Z-statistic indicates that the residual
generated by equation (18) are smaller than tirose équation (19).

For slopesy, (i=1-4), the t-statistic for whether the mean coefficientdifferent from one in the industry-by-industrggressions is also
reported.
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Table 5. Encompassing Regressions. Reported Earnings and Observed Market Value on Predicted Earnings and
Market Value

Panel A: Earnings regressiorss;,, = ks + Vs E[€75] + Vs H € L 1 + € 5

Industry Intercept  t-value Va1 t-value Vs2 t-value Adj-R?
Food -0.982 -0.859 0.223 0.813 0.892 3.027 0.864
Textiles, printing & publishing -0.460 -0.203 0.709 2.308 0.299 1.081 0.621
Chemicals 4.904 1.909 0.888 1.751 0.043 0.086 0.652
Extractive industries 5.560 2.017 -0.383 -0.565 22.3 2.092 0.535
Rubber, plastic, leather, stone, clay & glass 3.167 1.498 1.786 3.336 -0.927 -1.689 0.505
Metal 2.008 1.159 -0.671 -0.974 1.623 2.276 0.521
Machinery 0.268 0.178 0.849 5.380 0.162 1.156 0.652
Electrical equipment -0.732 -1.131 0.783 7.360 .39 2.003 0.815
Transportation equipment -4.430 -2.461 0.759 2.664 0.356 1.502 0.740
Instruments -0.450 -0.616 1.191 5.760 -0.148 -0.589.694
Miscellaneous manufacturers -2.034 -1.232 0.944 9383.0 0.171 0.499 0.579
Computers -0.858 -0.627 0.702 4.399 0.417 2.240 930.5
Transportation 4.620 2.274 1.190 4.247 -0.272 $.92 0.587
Utilities 1.235 0.935 0.775 2.299 0.250 0.738 0.795
Retail -1.140 -1.563 1.187 3.919 -0.090 -0.314 0.745
Financial Institutions -0.760 -0.596 1.203 2567 225 -0.472 0.758
Insurance and real estate -1.090 -1.129 0.374 1.7340.658 3.283 0.663
Services 0.047 0.068 0.654 2.076 0.387 1.192 0.641
mean 0.493 -0.021 0.731 2.898 0.295 0.955 0.665
t-value 0.80 -0.07 5.38 5.85 2.13 2.89 27.01
t-value (v, =1y, = 1) -0.78 -2.51

median -0.455 -0.400 0.779 2.616 0.274 1.119 0.652
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min -4.430 -2.461 -0.671 -0.974 -0.927 -1.689 0.505
max 5.560 2.274 1.786 7.360 1.623 3.283 0.864
Pooled sample: 0.466 0.750 0.830 7.510 0.179 1.73@.683
Panel B: Market value regressiondV, , =k, + J; MV, + y MV$ + £,

Industry Intercept  t-value Vo1 t-value Yoo t-value Adj-R?
Food 81.924 1.797 0.611 0.597 1.636 1.661 0.742
Textiles, printing & publishing 147512  3.117 0.378 0.540 1.822 2.360 0.631
Chemicals 242900 2.585 1.248 1.829 0.900 1.365 880.5
Extractive industries 770.867  4.736 1.320 4.692 19.1 1.426 0.180
Rubber, plastic, leather, stone, clay & glass 20.4 -0.490 1.438 1.306 0.737 0.733 0.626
Metal 191.352  2.589 4.059 1.358 -2.704 -0.935 0.479
Machinery 339.834  3.981 2.528 3.350 -1.300 -1.910 .40D
Electrical equipment 512.147  6.616 0.632 2.357 50.1 -1.118 0.080
Transportation equipment 389.575 3.022 1.005 3.615-0.036 -0.373 0.368
Instruments 232.790  4.803 0.066 1.230 0.286 3.641 .3060
Miscellaneous manufacturers 221.060 2.107 0.869 52.0 -0.025 -0.233 0.286
Computers 528.732  5.297 0.647 2.322 -0.252 -1.527.1210
Transportation 365.185 4.983 1.572 5.153 -0.168 37d. 0.508
Utilities 54.934 2.947 0.773 1.934 0.971 2.336 0.789
Retail 267.291  4.236 4.490 6.900 -1.479 -2.310 0.504
Financial Institutions 360.825  3.903 0.495 4.127 .156 -1.321 0.305
Insurance and real estate 208.516 2.818 1.995 3.501-0.158 -0.451 0.474
Services 504.342  7.572 1.628 1.737 -0.604 -1.058 0.172
mean 299.965  3.701 1.431 2.700 -0.031 0.106 0.420
t-value 6.52 8.45 5.05 6.71 -0.12 0.27 8.50
tvalue (/5 =1y, =1) 0.65 -4.58

median 255.095 3.510 1.127 2.187 -0.093 -0.373 0.441
min -20.424  -0.490 0.066 0.540 -2.704 -2.310 0.080
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max 770.867  7.572 4.490 6.900 1.822 3.641 0.789
Pooled sample: 555.655 9.730 0.490 2.110 -0.020 .1160 0.167

Table 5 reports the intercepts and coefficientsnaf encompassing regressions on an industry bRarsel A shows the results of regressing
realisations of earningsg(,,) on forecasted earnings from both disaggregatebbsyﬂi[qf{i?]) and aggregated systenk[€,.,] ).Panel B

shows the results of regressing observed marketevdlV,,) on predicted market values from both disaggrebatestem (\/I\/iffa“) and

aggregated systenMV,;). The last six rows in Panels A and B show thésdies of the intercepts and slopes, including meavalue, median,

minimum, maximum and regression results on theggbeample. For slopeg,, y.,. Vs, andy,,, the t-statistic for whether the mean coefficiesnt
different from one in the industry-by-industry regsions is also reported.
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