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Valuation Weights, Linear Dynamics and Accounting @nservatism: An Empirical Analysis

Abstract

Residual income models provide an important themetink between equity valuation and
financial statement variables. While various reslears have developed models of how accounting
policy impacts on the structure of these modelgigoal support for these models is at best weak
and frequently contradictory. In this paper, wealeg an analytical model, which identifies the
dependency between valuation weights in residuadnre models and the associated structure of
earnings information dynamics and accounting cafagesm. In contrast to many earlier studies, we
find strong evidence of conservatism in our refdatian of the linear dynamics. We proceed to
test our predictions of the dependency of the weigin two measures of conservatism, the
conventional measure of price-to-book ratio andrédeent measure of a C-Score index developed
by Khan and Watts (2009) and find that the empirresults accord well with our theoretical

predictions in the case of the former but not #itel measure.

Keywords: Equity valuation, Accounting conservatism, Bo@htue, Residual income
models
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Valuation Weights, Linear Dynamics and Accounting @nservatism: An Empirical

Analysis

Residual income valuation models attempt to link thtrinsic value of equity to observable
financial statement variables (see for example Edsvand Bell 1961; Peasnell 1982; Ohlson
1995). One of the major problems faced in thisrdiigére is how to deal with distortions
produced by differing accounting policies. One sddtortion that has attracted considerable
attention is the principle of accounting consesmati While much theoretical progress has been
made in understanding how conservatism affectsatialn model} less progress has been made
as regards the specification of the functional ddpecy of these valuation weights on
conservatism. In this paper, we develop an arwalysitructure that makes strong predictions on
how the weights attached to accounting variablesesidual income valuation models are
affected by conservatism. This leads to a refortraflaof the associated linear information
dynamics. We then proceed with extensive testintpege predictions using U.S. data over the
period 1963-2006. Our empirical investigations ex@la number of related issues, including the
basic structure of residual income models and tficaey of alternative measures of
conservatism.

In contrast to Feltham and Ohlson (1996) and Aslatwsh Wang (2008), who develop detailed
parametric models of specific types of accountingnservatism, such as accelerated
depreciation and delayed recognition of ‘good’ newus start from the premise that the essential
feature of conservatism is the delay in the redommiof increases in the economic value of
assets. An over cautious depreciation policy, tkpemesing of investment in research and
development or human resources, the ignoring adihglgains in the nominal value of assets

subject to inflation, are all examples of uncormtiil conservatism that result in the delay of the

! See Feltham and Ohlson 1995, 1996; Beaver and By@®y Zhang X 2000; Zhang G 2000; Rajan, et 8072
Ashton and Wang 2008.



recognition of economic income and asset values. édrly recognition of ‘bad’ news and the
delayed recognition of ‘good’ news (Basu 1997) msexample of conditional conservatism,
which also fits neatly into our paradigm. Hencer general theoretical modelling approach
captures aspects of both conditional and uncomdititorms of conservatism (Beaver and Ryan
2005; Lara, et al. 2009). Our approach enables udentify a linear transformation linking the
hypothesized unbiased and unobservable accountistgns of Ohlson (1995) to that of a
reported system biased by conservatism. In ordexdoncile comprehensive income to reported
core earnings, we recognize the role played by diurplus items. Hence, in our empirical
implementation of a residual income valuation mpae introduce an accounting variable,
which represents the dirty surplus items.

These transformation and adjustments for consematesult in strong predictions about the
dependency on the degree of conservatism of théficerts of the reported accounting
variables in the residual income valuation modeetl as the structure of the associated
information dynamics. Using a comprehensive lisUds companies, on the Compustat and the
CRSP database from 1963 to 2006, we subject theskcpons to extensive empirical testing.
We find strong support for the predictions of thependency of the valuation weights on
conservatism and strong support for our reformoatof the associated linear information
dynamics but our research revisits fundamentaltgpresabout the basic structure of the Ohlson
(1995) valuation mod&l Our empirical investigation consists of two ifist phases. In the
initial phase of our empirical investigation, weieste the values of the parameters in the linear
information dynamics. Residual income valuation eledre in one to one correspondence with
their associated linear information dynamics, whigscribe how earnings and book values
evolve over time or time series property of abndresrnings. If we view conservatism as
merely a process that delays the recognition oh@cuc earnings, then we can see that one way

to approach this issue is to identify the impactafservatism on linear information dynamics.

2 Dechow, et al. (1999) find that analysts place Immore emphasis on earnings than on equity boalesal
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This line of reasoning has been investigated bgrsdvresearchers (Feltham and Ohlson 1995;
Myers 1999), arguing that accounting conservatismeiflected in the information dynamics by
adding a lagged book value component with a pa@siteefficient increasing in the degree of
conservatism. However, almost all empirical invgeions so far fail to detect a positive
coefficient for book value in their formulation tfe linear information dynamics (Dechow, et
al. 1999; Myers 1999; Beaver and Ryan 2000; Chogl.e2006). The structure of the linear
dynamics implied by our valuation model involvesothags in the book value terms, with
restrictions on these coefficients similar to timaPope and Wang (2005) and Clubb (2012). We
find the empirical evidence strongly supports #irsicture.

In the second and follow up phase, we estimatectiefficients, or weights, defining the
relationship between prices and accounting fundsémenWe test the dependency of these
coefficients on two different measures of conseswat price-to-book (P/B) and C-score (Khan
and Watts 2009). The first of these, the ratio n€gto-book value, is a natural measure of
accumulated conservatism. It is a convenient amkhyiused metric despite its limitaticn# is
essentially a measure of ‘balance sheet consemvdtsgely arising from the undervaluation of
assets. Its weakness is that it captures elenwnfsancial policy not solely related to
accounting conservatism. For example, Fama andchrél992, 1993, 1995) suggest that P/B
may capture firms’ growth opportunity. Price-to-kooan be useful in predicting expected
equity return since price-to-book has been viewsed &eading indicator of companies’ growth.
However, of overriding importance in our use ofsthietric is that we develop a simple, yet
general, functional relationship between valuatiorear information parameters and the long-
run price-to-book ratio.

Theory also suggests that conservatism is relatec ffirm’'s leverage, size and growth
opportunities (Watts 2003a, 2003b). Hence we mégpect that the effect of conservatism to

differ across industries, since leverage and growagiportunities vary across industries.

% See for example, Ahmed, et al. 2000; Beaver arahRY00, 2005; Givoly and Hayn 2000; Givoly, et 2007.
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Motivated by the notion and measurement of conaticaccounting conservatism in Basu
(1997), Khan and Watts (2009) develop C-score. @es¢s a linear function of firm-specific
characteristics: price-to-book ratio, size and tage providing a firm-year index of
conservatism. This provides an alternative meas@ireonservatism and a further test of the
relationships that we develop between the valuaparameters and conservatism. Recently,
Givoly, et al. (2007) examine the relationship ama number of proxies of conservatism,
including the timeliness measure (Basu 1997), theumt of “unrecorded reserves” (Penman
and Zhang 2002), the sensitivity of the firm’s @t return to the change in cash investments
and the lagged change in operating assets (EastbRae 2004), and the ratio of the book value
of operating assets to their market value. Condistéth earlier research, they find a negative
association between the Basu’s (1997) measure lterdaive measures of conservatism (Pope
and Walker 2003; Pae, et al. 2005; Beaver and R@%). Givoly et al. (2007) argue, “The
exclusive reliance on any single measure to astesoverall conservatism of a reporting
regime (firms, countries, or time periods) is likéb lead to incorrect inferences.” We also find
that the strength of our results does depend om#reesurement of conservatism used, with the
simple price-to-book measure producing the strangssilts.

The rest of the paper is set out as follows. IntiSecl, we introduce the formal modelling,
specifying the valuation equations and the forntheflinear information dynamics from which
we will estimate the relevant parameters. In SacBipwe set up our hypotheses concerning the
dependency of these parameters on the degree sém@tism. Section 3 describes the data and
sample descriptive statistics. In Section 4, werethe results of our empirical investigations
into the impact of conservatism on alternative folations of the linear dynamics. Section 5
explores the dependency of the valuation weightlaéd to accounting variables on our two
measures of conservatism. In section 6, we reviemfindings and their possible implications

for future research.



1. Information Dynamics, Valuation Models and Conseratism

We start by assuming a reported accounting infaonaet, A, ={b, e, d}, whereh, ¢ and

d, are respectively book values of equity, earningd dividends at time t. Under the
assumption that the clean surplus relationship (C3S®Ids, the information set
{b,e,d} b b, g, whereh_ is the one-year lag in book value. This reportgstesn is
presumed biased because of accounting conservatidiis the manifestation of transactions in
a hypothesised unbiased but unobservable, accounting system, represenbsd

A, ={h,€,d} ={b b, d} . In this systemf’, b, and € are respectively unbiased book
value and lagged book value of equity and earnaigéne t. We interpret conservatism as the
delay in the recognition of increases in economgaht in reported earnings. For example, in
the case of accelerated depreciation, we are agjaiie recognition of the economic income
stream from those assets. In historical cost adeuyiminder inflationary conditions, we delay

the recognition of assets holding gains (Ashtoralet2011), while conditional conservatism

usually involves the reluctance to recognise uagergood’ news. Thus, conservatism implies

that we recognise immediately only a fractiff{t— of the increase in wealth.e.
Xi

D AT
€= 1+)(t (Q bt—l)’ (1)

where x, >0 captures the degree of accounting conservatism.detJn CSR
dt :e[' —(b( _h’—l) =€ _(h _bt—l)’ we have:
b -, =@+ x)@ -0y, )

and €= Q' _)(t(h _Q—l) . (3)

* Consistent with Ohlson (1995), an unbiased systeplies the expected long run convergence of badkerand
market value of equity. In addition to conservatoeounting standards, other reasons, such asigarni
manipulation can cause the biases. However, coatbegvaccounting is our focus in this paper.

®> We measure wealth in term of unbiased book valnethe long run, this measure converges to markiees but
in the short run unbiased book and market valuesdifer by the extent of positive or negative tesil income.



Hughes, et al. (2004) and Ashton and Wang (2008kldp parametric models of specific
examples of conservatism such as accelerated dagovec historical cost accounting under
inflation and the delayed recognition of ‘good’ rew heir analysis is consistent with our more
general framework. These parametric approacheblis$tdahe existence of a summary measure
of conservatism that is dependent on the specdmuanting policy being analysed and is
mathematically equivalent to our general summargsuee y, . For the purpose of our analysis,
we assume a long-run consistency in accountingyslich that

Xe=x+u, O, (4)
where y is a constant and, is an independent and identically distributeddi)i random
variable with zero mean. This randomness is natedriby any arbitrariness in the accounting
policy, rather the policy is consistently appliedt leconomic events change the circumstances
under which the policy is implemented. Thus for rapée in the case of accelerated
depreciation, while the long-run average assetymay be assumed to be a constant, it is likely
to change from year to year. In the case of hisébiost accounting, the inflation rate changing
over time induces different degrees of conservatlanthe case of the conditional conservatism
of Basu (1997), it is the size and arrival ratégomiod’ news that drives the stochastic nature of

u, . Thus with the foregoing assumptions the expeltiag-run solution to equation (2) implies
b -b) =@+ )@ —b,). Under the assumption that long-run growth is fp@siensuring that
b, andb; are insignificant compared with andh’, we can write book value and earnings in
unbiased system in terms of accounting observasdslliows:

Elb/[AJ=@1+xh, )
and El€[A]l=e+x(h-h). (6)
These equations are identical to those establishéghton and Wang (2008) who examine a

number of different examples of accounting cond&swrain detail and hypothesise the existence

of a general form.



Ohlson’s (1995) modelling of an unbiased accounsiygfem provides a natural framework and
starting point for exploring how, and the extentwich, conservatism affects accounting

fundamentals in equity valuation. He assumes thpe@ed unbiased economic ren{s are

eroded by competition and follow a simple autorsginge process decaying at a rabe where

X =€ —-(R-1)_, and R is one plus the cost of capital, as in égudtelow®

Xa T OX + &, (7)
where¢,,, is a mean zero error term. This leads to thefotig valuation equation:
' ’ w ' RAl-w ' Rw ' R-1
V=l + Ry, RO g Ry ®)
R-w R-w R-w R-w

In equation (8), income is assumed to be compré&ensdowever, valuations by analysts are
normally based on forecasts of long-term ‘core’neays. To reflect this, we partition

comprehensive income ‘core earnings’ denoted bge and dirty surplus earnings denoted by
de. In terms of the reported accounting numbers, #oua8) is transformed under the

conservative accounting relations in equationsa(f) (6) as follows:

R1-w)(1 Rew(1 Rew (1:
ey ] =D | RO | RO M) ge 4 £ g, ©

where the revised clean surplus relationshify ish_, +ce +de —d,. Thus following ideas in
Ohlson (1999), the adjusted dirty surplus earnifigs dividends) can be estimated by the
difference between increases in book equity andrteg (core) earnings{(h —Q_l)—cq] -d,,
where termd, represents the net (of new equity issues and sepuechases) cash dividends.

Similarly, equation (9) can be rewritten in termfsopening book value and abnormal core

earnings using CSR ds:

® Since our purpose in this paper is to discussntipact of accounting conservatism, we ignore thieep
information’ variable.

" The model can also be rewritten in terms of boalke, abnormal earnings and dividends. We haveepatrted
the empirical results based on this model since &éne very similar to those based on equation (10).
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EMVIAI=R1+ )k, +

R R w
1+ + 1+ y)de +——d,, 10
R Ao (AFx)ig +o—a, (10)

where the abnormal core earnings tesnis defined byx =cg —(R-1)_,. Thus, the value of
equity under this transformation depends on fourabes, where the weights on (lagged) book
values, (abnormal) earnings and adjusted dirtylssrgarnings are adjusted by the paramgter
specifying the degree of conservatism. While eguma{i9) is in terms of book value, core
earnings, adjusted dirty surplus earnings and ivedehds, equation (10) is in terms of lagged
book value, abnormal core earnings, adjusted dyplus earnings and net dividends.
Consistent with intuition, the valuation weights thve understated book value and earnings are
inflated by the degree of accounting conservatism.

Both models (9) and (10) will form the basis of osubsequent tests of the impact of
conservatism on the valuation model. More spedificawe investigate empirically the

relationship between our measures of conservatisid the coefficients ofh, h_,,
ce, X , dg andd, , obtained from regressions of price or market @an these variables.

Assuming that long-run economic rents are erodeddmgpetition as in equation (7) and that
changes in dirty surplus items are not forecastableder the conservative accounting relations

in equations (5) and (6), we can establish aicglahip between abnormal earnings, ) and
two abnormal growth in book value term$( -h,,) and (R_, —h ), using the no arbitrage
condition E[V,,, +d.,,|A.;]=REV,|A,]. However, this information dynamic is unsuitable
for econometric testing because of the dependeprtydenh,, and &, resulting from the

need to forecasts dividends. In the spirit of herts (1956) analysis of dividend policy, by
assuming that dividends are 1+g times the prewaas’s dividends, adjusted by the extent to
which abnormal earnings exceed or fall short of throwth target, we can show that the

abnormal earnings follow the process below:

8 This is equivalent to the assumption that dirtgpiis items are reported at fair value or have faiare net
present value.
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X =X+ YAt g-w)(Rh, —R)+e,. (11)
This is the same form, albeit derived from a d#ferstarting point as that in Pope and Wang
(2005). They show that if price can be written @nms of book value, earnings and dividends
and capital markets are free of arbitrage oppaiieg)ithe information dynamics obeyed by the

reported system must be adjusted for conservativeusmting policies as in equation (12),
X=X Ty (R —h) e, (12)

Further, accounting is conservativedf, > 0. In model (11),w, assumes the specific form

w, = Y(1+g-w) and conservatism corresponds to positive valueg f¢0 < w< 1). Both Pope

and Wang (2005) and model (11) suggest that coassmv can be captured by the inclusion of

two book value terms,Rg_, —h ), in the information dynamics of abnormal earningslative

to Feltham and Ohlson (1995) model, this form fa linear information dynamics has at least
two advantages. First, no matter what traditioreflador, such as book value and lagged book
value we use, the conservatism embedded in tharlinformation dynamics does not affect the

sign of the parametex), . We will explore this issue in our empirical intigation. Second, and

most importantly, the valuation model does not megthe estimation of growth rate of book

value. Explicit estimates of the growth in bookues are redundant in the valuation.

2. Testable Hypotheses

Equations (9), (10) and (12) provide a rich souarethe testing of our theoretical valuation
models and information dynamics. Initially we shalbncentrate on tests of the linear
information dynamics as identified in equation (B2)d the determination of the value of the
information parametew) since the valuation weights in equations (9) d@ @are functions of
the parameterw and the cost of capitdR. This will enable us to examine separately the
accuracy of the valuation weights as in Ohlson §)2hd the validity of the adjustments for

conservatism made in this paper.
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2.1 Linear information dynamics and accounting consrvatism

To date, published empirical tests of conservatismarnings information dynamics have been
restricted in a simple Feltham and Ohlson (1998)s&vith a single book value and abnormal
earnings. Specifically, the implemented linear infation dynamics, excluding the ‘other

information’ variable is:

%=%+w%+wz%+a+l- (13)

Here we denote our information parameterby «j to distinguish it from the ‘conservative’
parameterw, , which is expected to be positive under accountmuservatism. The deflator,,

used to control for the inherent heteroskedasticitaccounting variables, has normally been
one of price ), lagged book valuely( , ) and book valuel{) in prior literature’
If theory is correct, deflated information dynammisould reflect the property of accounting

conservatism no matter whether the deflatpr= B, by or h_;; thus, from equation (12) it

follows that conservatism implies that > 0 in the following equation:

X[+1_%+a)l +a)Rb[ h

nt, n[_ n[_ t+1 (14)

Based on the above theoretical analysis, and asguimat market is competitive and accounting
is conservative, we can develop the following hjreses.

Hypothesis 1(a) 0 <qy< 1 andw,> 0, independent of the choice of deflatgr= P, Iy or
b_, in equation (14).

If we separate two book value terms, we can test:

Xt+1_ + +cJ hl+aj'h+ 15
o +af — T e (15)

° See for example, Myers 1999; Dechow, et al. 18&®ar and Stark 2003; Choi, et al. 2006; Barth &lidch
20009.

12



Consistent with theoretical prediction, the signdeflatedb_, is positive and deflatedy is
negative and combined termil§_, —h), is positive. Specifically, based on the modes, ean

develop hypothesis and predict >0, anda), < (in the following equation:

X1 _ X BT
=af +td —+a, ——+d, —+¢,. (16)
R ROTR TR

We expecta), <0 in the following equation:

Sreqrd Pora gt 7)
-1 -1 -1

and «J, > 0 in the following equation:
iz tef ~ttad %wm (18)

Hypothesis 1(b):0 <ad < 1, o), >0, anda), <( when the deflatorrr = B in equation (16).

o, <0whens =1h_ inequation (17) andJ, > 0 when7r= Iy in equation (18).

2.2. Valuation weights and conservatism
We next turn our attention to corresponding te$téhe valuation equations, (9) and (10). We
write equation (9) in the form:

V,=a, +a,b, +a,ce, +a,de, +a,d, +&, (19)

and base our analysis on a grguprhich is assumed homogeneous in the degree ofiating

conservatismy; . In our empirical investigations, group j, willmsist of one of; a single firm,

an industry group, or a group formed from a deraleking of some measure of the degree of

conservatism. Regression gives us estimatespfa,;,a, and a,, which incorporate the

measure of conservatispy, . This leads us to the following testable hypotbesi

13



Hypothesis 2(a) In equation (9), the coefficients of equity boe#lue, core earnings, and

adjusted dirty surplus earningsy,;,a,; anda, , are increasing functions of the degree of
conservatism, while the coefficient of net dividend,; is independent of our measure of
conservatism. Further, the weightg,,a,; anda, obtained from the regression of price on

book value, core earnings and adjusted dirty sarplarnings, as in equation (9) are directly
proportional to the degree of conservatism where tonstants of proportionality of

Rl-w) Rw
ay;,0,; anda, are Rz’ R_wand .

respectively.

Similarly, we can express equation (10) in the form

V,=ay +ayb,  +a,x, +ayde, +a,d, +&,

(20)

and develop a corresponding hypothesis for thisehod

Hypothesis 2(b): In a regression of price on lagged book value, abab core earnings,
adjusted dirty surplus earnings, and the dividemchs, the coefficients of lagged book value,
abnormal core earnings and adjusted dirty surplrsimrgs are increasing functions of the

degree of conservatism, while the coefficient df digidends is independent of our measure of

conservatism. Similarly, the weights;, a,; anda; obtained from the regression of price on

lagged book value, abnormal core earnings and tedjudirty surplus earnings, as in equation

(10) are directly proportional to the degree of smmatism where the constants of

proportionality ofa,;, a,; anda are R, R and R respectively.
R-w R-w

Hypotheses 2(a) and 2(b) are of course joint hygseh. They rely on the validity of the original
Ohlson (1995) formulation, the appropriatenessnyf adjustments for accounting conservatism
and the treatment dirty surplus earnings. They alsly on whether any measures of
conservatism that we use accurately reflect thityes conservative accounting practices. We
can at least, in part, extricate ourselves fromasssurrounding the validity of the parameters of

proportionality and their dependency am andR in hypotheses 2(a) and 2(b). If we compute

14



a. —a. . ) .
scaled values of——, where @&, (i =1-3) is the average value af; over conservative
a.

groupsj, then these scaled values should be independehegfarametergo andR and equal

to —)1(:;(( for each j, wherey is the average value of,. This gives rise to hypothesis 2(c)

below.

a. —a
Hypothesis 2(c) :The rescaled weights”ﬁ—' ,1 =1- 3 for groupj, assumed homogeneous in

the degree of accounting conservatigm obtained from regression equations (19) &2@)

should be equal across

3. Data and Sample Descriptive Statistics

We collect relevant data from Compustat's entir@asket from 1963-2006. Firms with negative
book values (Compustat item #60) are deleted. (Ceaenings are measured as net income
before extraordinary items (#18). Following Khaml iatts (2009), when we estimate C-score,
price is the market value of equity at the endheffiscal year (#199). We also use this price to
compute our first proxy measurement of conservatisio of price-to-book. However, when
we estimate parameters in equations (9) and (h®)dépendent variable is the market value of
equity at three months after the end of the figealr from CSRPHere we implicitly assume that
valuation relevant information in financial staterteesbecomes public information three months after
the end of the fiscal yeaAll variables used in our estimation are divided thg number of
shares in issue to reduce heteroskedasticity ipaloéed data samples. Size is the logarithm of a
firm’s market capitalisation, computed from the g¢wot of price and number of shares
outstanding (#25). Leverage is total debt dividgdhe firm’s market capitalisation. Total debt
is the sum of long-term debt (#9) and short-teriot ¢#34). Price-to-book ratio is measured by

the market value of equity and the book value afitycat the end of the year. Net dividends are

15



common dividends (#21) adjusted for purchases ateb.sObservations with a price per share
less than $1 are deleted. Firms in the extremeepétes of earnings, book value, price,

earnings-to-price, return on book equity, size, kagto-book ratio and leverage are also
excluded (Ball, et al. 2000; Khan and Watts 20@nmary descriptive statistics can be found
in Table 1.

<Insert Table 1 about here>

4. Empirical Results: Time Series Property of Abnomal Earnings and Conservatism

We first explore the structure of the linear infatinon dynamics and hypothesis 1. We construct
a panel data set of 11,342 companies over thegp@863-2006, a total of 85,957 company-year
observations. Following Dechow et al. (1999) arftkcd, we assume a cost of capital R = 1.12
in the calculation of residual incomes and as tkeatint factor in the valuation mod®ls We
used a fixed effects model on an unbalanced pangiaduce estimators of the aggregate values

of &y andw, for the entire data set. The results are showfable 2, where the t-statistics

shown are based on robust estimators of the sthmaleors allowing for intra-firm correlations.

In Panel A we note whatever the deflator used tedficient w, of (Rb_, —h) is significantly
positive, whilegay is in a plausible range comparable with the exgsliterature. In Panel B, we

report on the separate treatments of lagged boloie \zand contemporary book values as well as

an unrestricted combination. In all cases, we fanpositive coefficiente), attached to lagged
book value, a negative coefficienf attached to current book values amdis between 0.4 and

0.5. For comparison in Panel C, we also reporicds® where only a single book value term is

included on the right hand sideAs in prior literature (Myers 1999; Choi, et aQ05), we note

9\e tried the effect of using other constant co$tsapital, R=1.09, and R=1.15. We also tried tineste the
time-varying cost of equity capital as the meatheftreasury yield for the relevant calendar yéas pn assumed
market risk premium of 5 percent. The monthly yieldU.S. treasury bonds with maturities greaten th@ years is
collected from Datastream. Although this alteresl slgnificance of some of the coefficients, it dimt appear to
affect the sign of the coefficients.

1 Single book value, eithdx or b_,, shows the similar results.
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a strong negative dependency for the coefficiniof book value, contrary to the prediction in

the Feltham and Ohlson (1995) model.

<Insert Table 2 here>
One may argue that information parameters shodldctefirm-specific characteristics. This is
because the information parameters may reflectsfiraconomic environment, production
technology and accounting policies. As a robustries§ we repeat the above analysis for
individual firms using per share data by invesiigafirms that have more than 20 consecutive
annual observations. In Panel A of Table 3, we retstrong preponderance of positive
estimates for the values fag,, the coefficient of Ry_, —h ) with 79% of the coefficients being
positive and 30% significantly positive at a 5%dkevOnly 21% are negative of which only
2.4% are significantly negative. In contrast, whea use just a single book value term as
reported in Panel B, we note that 84% of the cokeifits are negative with 27% being
significantly negative. Only 1.2% of the coefficisrare significantly positiVé. We also note

that the persistence of abnormal earnings,is between zero and 1 as expected.

<Insert Table 3 here>
In summary, our reformulation of the linear infoma dynamics consistent with a residual
income model incorporating conservatism in its We&gsuggests that a possible reason for the
failure to detect conservatism in earlier studigsaitributable to a misspecification of the
econometric model to be tested. Moreover, our aogbimvestigations of the linear information
dynamics have furnished us with plausible estimatds the information parameter,

w(=aw)which we can use when we explore the impact of @wadism on the valuation

weights.

5. Empirical Results: Valuation and Conservatism

12\We observe a similar preponderance of negativéiicieaits when we replacg by h_, in panel B of Table 3.
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So far, we have discussed conservatism as a mlatibstract concept in terms of a measyre

that links the unbiased accounting of Ohlson (19®5bhat of a reported system. To test our

hypotheses with respect to valuation weights, weslremeasure of conservatism.

5.1 Measurement of accounting conservatism
Ohlson (1995) definition of unbiased accounting liegpthe long run expected convergence of

book and market values. In our case this implies
lim E[R,,~b.] =lm E[ R, A1+ hb.] =0. (21)

When accounting is more conservative, book valuenderstated more relative to its true
economic value. Hence, we can use the long run maganof price-to-book as our first proxy

measurements of conservatism. Consistent with ahgergence condition implied by equation

(21), we also use the metric of the ratioEfR to Zlq , Where the summation is over time for

individual firms and over all company-years foriadustry grouping. The aggregated values of
price-to-book are expected to mitigate againstdseand extreme observations (Bernard and
Durluf, 1996). Our other measure of conservatisrsc@e, is documented in Khan and Watts
(2009). Following their estimation procedure, wa the following cross-sectional fixed effect
panel model using annual data:

6/ P = B+ B.D, tryuF + Dy AR +v,
where D is a dummy variable, which takes the valifer, <0 and 0 otherwise,
U=, oy s ldy), A = (A, A,,A5,4,), andF, = (1,size, ,P, /b, ,Lev, ), i is equity return for
firm i at year t,v, is an error term. We use the same factors thatdlaem give the most
promising measure of conservatism, C-scodé= This results in equation (22) as the

computational basis for C-score.

C-score = 0.180 -0.046 size + 0.651 P/B.833x leverag. (22)
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Increasing values of C-score are associated wighdmilevels of conservatism. Hence if we

were to rank firms by increasing C-scores we walst expect to observe higher valuesigf,

a,; anda;; in equations (9) an(lL0).

5.2 Valuation weights and conservatism
Our hypotheses 2(a)-2(c), contain a series of ptiedis about how the weights in linear
regression models of price against accounting bbasa depend upon the degree of
conservatism. In particular, it states that theglves attached to book value, lagged book value,
reported earnings, abnormal earnings and adjusi#y slirplus earnings are all increasing
functions of conservatism, while those attacheditwdends are independent of conservatism.
We form panel data sets by classifying each companyone of 10 decilejs according to their
mean price-to-book over the period. We also forruildepanel data sets constructed from
grouping firms according to the mean values ofrtlizscore over the period. We use a fixed
effects panel data model with both a firm dummy &nte dummy to estimate the values of
a,;,a, ,a; anda,; using equation (9):

pljt = an 17+ 1, +alj bljt +aZj qu't +a3j dqj't +a4j dijt +£ijt’ (23)
where subscriptjt denotes firmi, in decile group, at time period, 7, captures the cross-
sectional year-by-year variations for all firms the group at yeatt, 77, controls for

components of &, that are fixed for firm i. We adopt robust estimation procedure to allow for

intra-group correlations. In our subsequent angJyse shall refer to the results derived from
using equation (23) as model 1.
We repeat this process for the different combimatd the relevant accounting variables as

defined in equations (10) to run the regression:

Py =0 17, 1) T ay b|jt—1+a2j X t Q4 dqj't ta, dijt * & Pye » (24)
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In the subsequent analysis, we shall refer to dsalts derived from using equation (24) as
model 2. We display our results in Table 4.

<Insert Table 4 here>
In Panel A of Table 4, deciles are formed on thsidhaf mean price-to-book; in Panel B of

these tables, deciles are formed based on meaonr€-<our theoretical model predicts that the

coefficients of book value, lagged book val(®;), earnings and abnormal earnin@s,;) as

well as that of adjusted dirty surplus earnin@g;) should be monotonic increasing in the

degree of conservatism. When we use mean P/B asx§ measure of conservatism, Panel A

shows that this prediction is borne out in the cabgagged book value in model(@;),
earnings and abnormal earnirfgs;) and reasonably well in the case of adjusted diutyplus

earnings(a;;) . Net dividends on the other hand show no relatigm$o price-to-book decile

rankings, in line with hypotheses 2(a) and 2(b)m&what surprisingly? we find no strong

relationship between the coefficient of book valuenodel X(a;;) and our measure gf based

on price-to-book. We shall return to this issueidaifter we have explored other conservative
groupings.

When we classify the degree of conservatism acagrtti C-score, as shown in Table 4, Panel
B, the results provide very limited support for dwpotheses. A cursory inspection reveals in
general the absence of monotonicity with just s@weence of a positive dependency in the
case of book value and lagged book valag) . This is of course consistent with the fact that
C-score contains price-to-book as an element icotstruction. The weakness of C-score is that

its construction suggests that it identifies a progty for a firm to pursue conservative

accounting policies. In contrast the use of prizddok as a measure of conservatism is

31t might be thought that using P/B as the dependamiable that it would load strongly on curreopk values.
However in determining the coefficient,; , the price is taken as three months after thalfigear end, whereas

P/B is a historical measure based on average valterghe period of the firms existence within data set.

20



consistent with our earlier theoretical developmanstin equation (21). It should also be
remembered that this test for monotonicity is antjdiest of the Ohlson (1995) model, the
theoretical adjustments to the original parameteaide in this paper plus the appropriateness of
our measurement of conservatism. The mere existehthe positive relationships observed
when we use price-to-book as our measure of coassnv, while encouraging, does not in
itself establish the validity of our modelling pess. We need to carry out further empirical tests
to explore both the linearity and proportionalitiytbe dependence of the valuation weights on
price-to-book as is implied in hypotheses 2(a)-2(c)

Table 5 presents a linear regression analysis efcdefficientsa;,i =1- 4 against the mean
price-to-book as reported in Panel A in Table 4dach of the 10 deciles. It is clear that the
relationship for earnings, abnormal earnings argtdd book value is very strong with R-
squared in excess of 90% and R-squared in excegg%ffor the regression of dirty surplus
items against the price-to-book decile. In thiategt model 2 performs particularly well, with
strong positive linear relationships for abnormainéngs, lagged book value and dirty surplus

items and no significant relationship for dividend@iese relationships for model @, ,1=1, 3

ij
are illustrated in Figure 1, Figures A-C. Howeweeg notice that for the book value, core and
abnormal earnings terms the constant is signifigadifferent from zero contrary to our

theoretical predictions. Perhaps this is not saipgi since the coefficientsp; are also

functions of the cost of capitalR) and persistence of abnormal earnings).(The cost of
capital and persistence of abnormal earnings &sdylito differ between firms in the same
‘conservative’ decile.

<Insert Table 5 and Figure 1 about here>
Our theoretical valuation modelling as in equatig@y and (10), implies not only that the
relationship between earnings, abnormal earningsdamy surplus items should be monotonic

but it should also be proportional to+ ¥ with slope coefficients based on Ohlson (1995)

21



residual income model as in equation (8). Thisigdeformalised in our Hypotheses 2(a) and
2(b).

The analysis of Section 4 provides us with theoattiparameter bounds for the slope
coefficients of the regression reported in TablePanel A. For the restricted sample, we
estimate the interquartile range farto be 0.042 to 0.592 with a median of 0.389. Tlamas
reported in Table 2 appears to be somewhat higlieng a value between 0.406 and 0.509.
Ashton and Wang (2012) suggest a plausible rangthécost of equity capital for US market

over the period to be between 8 percent to 15 pertée can use these estimates to identify a

theoretical ranges for the slope of the coeffiggit;,i =1,4) when regressed against price-to-

book (=1+ x), as in Table 6.

<Insert Table 6 here>
As can be seen by a comparison of the slope caeffgcin the regression of price-to-book with
the theoretical interquartile ranges in Table 6y dhe slope of the coefficient of abnormal
earnings, with a value of 1.695, lies within thedretical range. The slope of the earnings
coefficient is too high while those of book vallagged book value and dirty surplus are too
low. Referring back to Table 4, Panel A, we alstentbat the mean coefficients of dividends,
with values of 0.078 and 0.178 for models 1 andegpectively lie at the lower end of the
theoretical ranges. These results are in line e@hier research. Dechow et al. (1999) in their
investigation of the Ohlson (1995) model over tleeigd 1976-1995 in regressions of price on

book values and abnormal earnings obtained coefffisifor book value of 0.40 and 3.88 for

abnormal earnings. In Table 4, Panel A, we regutrhean coefficientéa; ;) of by, column 3,

in model 1 and of abnormal earninge,;), column 8, in model 2 to be 0.425 and 3.91

respectively.
We also note in this context that the parameteneslare very sensitive to the value of the

information parametet, as opposed to the value of the cost of capltalAshton and Wang

22



(2008) using an almost identical data set, butwhieh is based on per share data adjusted for
capitalisation changes as opposed to aggregataudathin this paper, estimate an interquartile
range forw of 0.37 to 0.84 with a median vafdef 0.61. This results in interquartile ranges of
0.55 to 3.82 and 1.48 to 4.54 for earnings and @ababearnings respectively, while those for
dirty surplus earnings are 0.55 to 3.88 and 1.48.8. Although this brings a few more
observations into the fold, it does not totallyales the issue; neither does it explain the
observed coefficients on book values. The explangtroffered by Dechow et al. (1999) is that
analysts place much more emphasis on earningsotauguity book values. This may well be
so and as a result prices at least in the shaort-temck earnings rather than book values. An
alternative explanation is that the Ohlson (199%5det is too simplistic, particularly its failure
to separate operating assets and income from fimlaassets and income. We have adopted a
simple treatment of assets where we assume thatawedreat the book value of all assets as
generating a constant retufand all income components being subject to theesdegree of
erosionw by competitior?.

The tests reported above are of course joint tfstse Ohlson (1995) residual income model
and of our adjustments to it. Hypothesis 2(c) ptesi a way of exploring empirically our
adjustments to the valuation weights in the OhI§b®95) model independent of the actual
values of those weights. Using the results repdrtédable 2, we carry out analysis in which we
regress scaléfivalues of the coefficients for abnormal earningaimst lagged book value and
dirty surplus items. We display the results for msdl and 2 in the last two columns of Panels
C and D of Table 5, while Figure 1D illustrates ty@aph for the case of the coefficients of

abnormal earnings plotted against those for ladipek values. In the case of model 1, there is

14 We presume that these higher valuesdpare attributable to the inherent intertemporal sthimg with such
data.

!> For example Franzen and Radhakrishnan (2009) st the degree of erosion attached to R&D espenay
only be appropriate to profit making firms. StaP0(8) provides further evidence of the importanicatmching
different weights to individual components of eags such as R&D.

a
2 _4.223- 391 0.079.
3.91

. L O,,—
1% For example in the case of abnormal earningg=and—=—
a2
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no evidence of a relationship between the scalefficents for core earnings and book values.
However, in the case of the scaled coefficientsat earnings against dirty surplus earnings
the slope is significantly different from zero mdt from unity. Although the fit is better for the
coefficients in model 2, hypothesis 2(c) is notyftdupported in that the slopes are both less
than unity. However, this may well be caused byf#w that both regressor and regressand are
subject to the problem of errors in variables, whigll likely create an underestimation of the
true slope coefficient. Certainly, we cannot rejiet hypothesis that the adjustment of weights

by the long run measure of price-to-book is in kvith the theory developed in this paper.

We merely note at this stage that in general tiselt® from using model 1, which involves

price, book value, core earnings and dividendslese satisfactory. We also note that judged
purely on the values of R-squared, model 2 is sap&y model 1. One possible explanation is
in the classification of income and capital iteriisve rewrite the clean surplus relationship as

b —de +d, = Rx +b_,, we see that cum-dividend book value less dirtplsis items can be

written in terms of abnormal earnings and laggeakbalue. Now, total abnormal earnings will
be equal to the abnormal operating earnings giveno abnormal financial earnings in an
efficient capital market. Thus the partitioningtbé various component items, particularly those
where the choice of accounting treatment is amhigu likely to affect the valuation weights
and hence their dependency on conservatism. Thislen is likely to be more prevalent in
items such as closing book values, dirty surplysstchents and adjustments for new equity.
For these reasons and that of space we do notrpriesther detailed tabular analysis of either
C-score or model 1. Instead we merely report audifigs in footnotes emphasising where the
results differ from those reported on model 2.

Another unsatisfactory feature of the regressiculte reported in Table 5, is the existence of
constants in the regression that are significaditffigrent from zero. Hypotheses 2(a) and 2(b)

argue for direct proportionality to the degree ofigervatism. One possible explanation of this is
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that the decile groupings in Table 4, while homagrrs in the degree of conservatism are not
homogeneous in the proportionality constants, basthey are, functions of both the parameter
w in the linear information dynamics and the costapitalR. We thus explore an alternative
grouping of conservatism by industry. We group 1i€342 firms into 48 industries using the

Fama and French (1997) industry classificatiorotanf48 unbalanced panel data sets. Again we

first estimate the coefficients;,

i =1- 4for each industry group j, using the specificatiassn
equations (9) and (10). We then regress these \a¢dib@oefficients against our two preferred
measures of conservatism, the mean price-to-Haoid the long run price-to-book. The results
of this analysis based on modéf are reported in Table 7.

<Insert Table 7 here>
We observe in Table 7 that, in line with hypothe®(a), the slope coefficients af;,i =1-3

based on the measure price-to-book are all of tineect sign and are all significant, whilst that
for dividends a,; is not significant. In Table 7, we notice thatttwthe exception of the
coefficient of abnormal earnings when regressednagaean value of price-to-book, none of

the constants is significantly different from zemejther is there a significant difference between

the regression coefficients based on mean valugsia#-to-book with those observed in Table

n industry panel analysis, we have tried to dedrthe price-to-book values for each industry bguating

B izze-f))
1

where N is the number of firms in industry j, Tthe number of sample yearE%j =WZ% , i.e. the mean
t i

it

P/B for each year t; anélic%Z[%) , i.e. the mean P/B for all years.
t

t
We also de-trend price-to-book by regressing pigebeok on stock return on an industry basis toae#market

sentiment. They1j residual in(%) =, +A +B;R, +¢&,can be regarded as de-trended measurement of

jt
accounting conservatism. This is in the spirit eaéBer and Ryan (2000) without any lagged returexatanatory
variables. The results, without reported here sarélar.

18 We also carried out this analysis for model 1 @rstore (neither reported in detail). The reswtsniodel 1 with
price-to-book as our measure of conservatism werss in that the signs and significance of thefficients
were the same. However, both the R-squareds stadistics were smaller. The results for C-scoreevmeuch
weaker for both models than those when using Piasneasure of conservatism.
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5, Panel B. We note however that the values ofjlrs®ed are significantly less than those
observed in Table 5. Hence, we appear to swap hensiy in our measure of conservatism,
which impacts on the significance of the slopetfer reduced heterogeneity in the parameters,
w andR which determine the value and significance of testant.
In our final test, again we concentrate purely adet 2, ignore C-score and focus on individual
firms. In order that we can make reasonable regmnessstimates of the foue —coefficients
together with a constant term, we restrict ourselwethe subset of firms that have at least 20
continuous observations. This subset consists 6ffBehs with 26,408 observations over the
sample year from 1963-2006. The results of ounysiahre reported in Table 8.

<Insert Table 8 here>
We observe that the coefficients of lagged boolueabbnormal earnings and dirty surplus
earnings all have the correct signs and are higlggificant. We also note that none of the
constants for these regressions is significantifigidint from zero, supporting the hypothesis of
strict proportionality dependence on our price-tmb measure of conservatism. The coefficient
of dividends (defined as the net flow to sharehddshows a negative dependency whose
significance or otherwise depends on the scalireyeHive cite the work of Ashton and Wang
(2008) who carry out a similar piece of analysisindividual firms with an almost identical
data set using model 1 but using data adjusteddpitalisation changes. This compares with
our treatment of dividends as net cash fib\ie shareholders, (i.e. after new issues and buy
backs). These observations revisit the questiomutabthe nature and degree of
aggregation/disaggregation that is appropriateneformulation of residual income valuation

models.

6. Concluding Remarks

19 Even then, our treatment of dividends is stilatislely simplistic. For example, Dedman, et al.{@pfind that
the coefficient capturing the relationship betwesgular dividends and market value is higher than for special
dividends and share buybacks. This is in contmaeut treatment of dividends where the various aomepts are
treated by just one weighting coefficient.
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In this paper, we have developed a mathematicaldtation of the dependency of the valuation
weights on conservatism in the residual income rhddeeloped by Ohlson (1995). The model
development is based on the simple yet powerfuglimighat conservative accounting practice
merely delays the recognition of uncertain futureome. The resulting structure embraces the
results of earlier parametric modelling, includifgitham and Ohlson (1996), Ashton and Wang
(2008), and Basu (1997) of specific examples ofseorative accounting practices. This
reformulation of the valuation function also leadsa reformulation of the associated linear
dynamics. In contrast to nearly all earlier studi@schow et al. 1999; Myers 1999; Beaver and
Ryan 2000; Choi et al. 2006) investigating consteswa in the linear information dynamics,
with our revised formulation we find strong evidenof conservatism. Moreover, we both
argue, and show empirically, that the failure t@ede conservatism in the linear information
dynamics is almost certainly attributable to a pessfication of the problem.

Our next task was to explore the revised valuatimalels. Here we were subject to the problem
of joint hypotheses where empirical testing depemshe correctness of each of; the Ohlson
(1995) model, our reformulation and the measureowoiservatism. In this context, we find that
C-score performs poorly and proffer the explanatibat C-score is really a measure of
propensity to follow a conservative accounting gpland is too weak as an instrument for the
sort of empirical work carried out in this papeur(referred measure of price-to-book, while
closely related to the valuation structure, appearsequally well as regards both book value
terms and income terms. Although we find strongdence of direct proportionality to our
measure of conservatism, we also find that thetaoh®f proportionality differs significantly,
except in the case of income measures, from tredigied in the Ohlson (1995) model. The
other contribution resulting from our reformulatimnthe observations that a formal treatment of

dirty surplus items helps to explain earlier engaily puzzling observation that the observed
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sign on dividends is positive when simple theorgdicts a negative value (Rees, 1997; Hand
and Landsman, 2005).

Despite our many positive findings, the researelvds a substantial number of questions on the
structure of Ohlson (1995) residual income modalngwered. The first and most obvious one
concerns the weights, irrespective of conservasidpistments, attached to book values and
abnormal earnings. Nearly all the evidence in faper and that of earlier researchers (e.g.
Dechow et al. 1999) suggests that too little weighattributable to book value. We also find
that in general, but not always, too little weightttached to dirty surplus items. The fact that
the latter are frequently a mix of both ‘book’ afidcome’ adjustments suggests that the
problems may be related. One possible way of deusd the model is a separate, and more
detailed treatment of assets, by partitioning asised operating assets from financial assets. As
it stands, the formal mathematical treatment ofotbgcal accounting valuation models is
relatively simplistic. Like most previous researchrried out on US data, we have used
aggregate data. In contrast, Ashton and Wang (2Q3@) data adjusted for changes in
capitalisation. This results in higher values fbe tpersistence of abnormal earnings and
somewhat stronger results for dividend distribugiowhich is the more appropriate is a moot
point. A more formal treatment of operating andafinial assets together with dirty surplus
items may well prove a way forward to resolve soofethese issues and to produce

implementable accounting valuation models.
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Table 1: Sample Descriptive Statistics

Panel A Mean Stdev Q1 Median Q3
Price-to-Book ratio 1.970 1.746 0.956 1.479 2.333
Forward Earnings Yield 0.060 0.106 0.025 0.065 9.10
Return on Equity 0.084 0.159 0.043 0.108 0.161
Abnormal Earnings -0.227 1.209 -0.659 -0.091 0.379
R, -h 1.180 2.527 -0.028 0596  1.654
Size 4777 1.764 3.421 4.701 6.108
Leverage 0.743 0.981 0.128 0.393 0.948
Panel B: Correlation Matrix (Pearson Top; Speariatiom)
P e b d p/b roe ey size Lev
P 0.64 0.62 0.47 0.18 0.34 0.22 0.68 -0.15
e 0.72 0.71 0.55 -0.14 0.57 0.67 0.37 0.02
b 0.71 0.74 0.59 -0.34 0.19 0.36 0.34 0.17
d 0.58 0.66 0.69 -0.15 0.18 0.25 0.32 0.10
p/b 0.30 -0.07 -0.40 -0.17 -0.07 -0.20 0.23 -0.29
roe 0.42 0.69 0.21 0.27 0.24 0.73 0.22 -0.07
ey 0.27 0.75 0.47 0.40 -0.28 0.71 0.07 0.04
size 0.73 0.42 0.40 0.37 0.38 0.25 0.03 -0.14
Lev -0.12 0.08 0.26 0.20 -0.51 -0.12 0.17 -0.14

Panel A shows descriptive statistics for 117,98h{years between 1963 and 2006. Firms in the
extreme percentiles are deleted. Only stocks wittep> $1 are included. The mean, standard
deviation (stdev), median and first (Q1) and tii{@®) quartiles are reported. Forward earnings yield
is net income before extraordinary items scalethged market value of equity. Return on equity is
net income before extraordinary items scaled bgddgoook value. Size is the natural log of market
value of equity. Leverage is defined as the sutormg term and short term debt deflated by market
value of equity.Ris assumed to be 1.12. Abnormal earnings = neniedoefore extraordinary items

per share — 0.12xlagged book value per sHais.book value per share at time t.

Panel B shows the annual cross-sectional correkatibhe upper (lower) right triangle of the matrix
shows Pearson (Spearman) correlatiéh®.andd are respective price per share, book value per
share and dividend per shaggs net income per share before extraordinary itguiisis the market-
to-book ratio. roe is eps scaled by lagged boolevdtarnings yield (ey) is eps scaled by lagged

price. Size is the natural log of market value aiigy. Lev is leverage, defined as the sum of long
term and short term debt deflated by market vafiegjaity.
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Table 2: Linear Information Dynamics and Conservatsm: Pooled Sample

Panel A. Aggregate values ©f (j=0,1,2) for the entire sample, computed from

X1 _ X Rh—l B h
7 %ﬂdlﬂt’fwz 7 &
) - ) R
Deflated by Book Value -0.023 0.406 0.069 0.343
(-129.48) (53.98) (38.01)
Deflated by Market Value -0.019 0.509 0.058 0.367
(-103.39) (74.62) (22.63)
Deflated by Lagged Book Value -0.024 0.431 0.081 326.
(0.0) (49.66) (23.58)
Per Share Data (not deflated) -0.234 0.470 0.064 3120.

(-94.67) (47.55) (28.35)
Panel B. Abnormal Earnings Dynamics and RelativelBdalue Changes

g rairaiie,

M: + i+ajh+aj’3.|.£
g rag e

t+17

t t

X =+ adx +aih  +afhy &,

Intercept ') 2 @, R
Deflated by Book Value -0.092 0.406 0.077 0.343
(-47.94) (53.98) (38.01)
Deflated by Market Value 0.009 0.429 0.063 -0.094 0.374
(11.59) (58.71) (22.49) (-36.38)
Per share Data 0.424 0.466 0.065 -0.106
(23.47)  (50.80) (27.33) (-43.81) 0.270
Panel C : Information Dynamics with Only One Lagdgmbk Value
%:% +w%+w23+fm
% W ) R
Deflated by Book Value -0.018 0.327 0.311
(-118.32) (47.76)
Deflated by Market Value 0.012 0.368 -0.038 0.359
(15.22) (57.43) (-35.21)
Deflated by Lagged Book Values 0.067 0.431 -0.081  .326
(18.22) (49.66) (-23.58)

Table 2 Panel A reportg),, ¢j and @, for the entire sample, estimated from equatior) {a#

1963-2006 corresponding to 85,957 firm-year obsemsa. Panel B shows how relative book
value changes capture accounting conservatismeadiinformation dynamics, specified in
equations (16), (17) and (18)corresponding to 856f#f-year observations. Panel C reports

w,, ) and w, for the entire sample based on linear informatipmamics with one lagged

book value. Cost of equity capital is assumed t@29%. Values in the parenthesis are t-
statistics.
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Table 3: Linear Information Dynamics and Conservatsm: Individual Firms

Panel A: The modelx .., = X, +@; (R ;= h ) +&,

Coefficient Values Coefficient Signs
Negative
Lower Upper Positive& &
Average Quartile Median Quartile Positive Significant Negative Significant
ay 0.476 0.042 0.389 0.592 92.1% 50.0% 7.9% 0.3%
y; 0.052 -0.140 0.040 0.092 78.8% 30.0% 21.2% 2.4%
Panel B: The modelx ., = w; X, +w b, + &,
Coefficient Values Coefficient Signs
Positive Negative
Lower Upper & &
Average Quartile Median Quartile Positive Significant Negative Significant
a; 0.381 -0.003 0.296 0.480 90.7% 46.8% 9.3% 0.8%
Wy -0.054 -0.145 -0.063 -0.030 15.6% 1.2% 84.4% 27.2%

Table 3 summarises the magnitude and signs ofatemeters in alternative formulations of the linear
dynamics. Panel A shows the analysis of the paenat the linear dynamics according to the revised
formulation in this paper. Panel B shows analyéihe parameters in the linear dynamics in the
formulation used by most previous researchers.sBingple contains 996 US firms with at least 20
years of observations between 1963 and 2006. T$teotequity capital is assumed to be 12% and
accounting variables are per share data. The tdh\significance is 5%.
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Table 4: Analysis of Valuation Coefficients and Coservatism Based on Decile Sorts

Panel A: Decile Sorted on Mean Price-to-Book Ratio
. Model 1 Model 2
Decile- Mean

pg (1) ay(1)  as(t) a,(-) a; (1) ay (1) ay(1)  ag(-)

0.699 0.387 1.794 0.193 0.087 0.610 2.212 0.375 .2410
0.928 0.407 2.329 0.302 0.033 0.700 2.746 0.498 .2070
1.203 0.492 2.135 0.283 -0.021 0.744 2.689 0.5380.132
1.284 0.470 2.572 0.260 0.022 0.776 3.119 0.452 .1230
1.419 0.479 3.225 0.172 0.037 0.870 3.823 0.391 .1110
1.705 0.422 3.274 0.445 -0.036 0.815 3.783 0.6780.069
1.766 0.363 3.833 0.348 0.155 0.828 4.223 0.535 .2280
1.999 0.368 4.615 0.370 -0.123 0.961 4.997 0.6040.046
2.726 0.365 5.370 0.502 0.394 1.107 5.668 0.755 .4690
2.969 0.500 5.423 0.893 0.228 1.301 5.882 1.263.246
Mean 1.670 0.425 3.46 0.377 0.078 0.871 3.91 0.609.178

'Soooxlmm.bwwl—n—

Panel B: Decile Sorted on Mean C-score
. Model 1 Model 2
Decile- Mean

P/B a; (1) ay(1) as (1) a4j(—’) a1j(T) azj(T) asj(T) a4i(_’)

-0.074  0.464 2.657 0.145 0.031 0.767 3.320 0.3900.177
-0.018  0.443 3.313 0.323 0.103 0.838 3.858 0.5640.228
0.014 0.356 3.593 0.274 -0.038 0.794 4.036 0.4300.054
0.034 0.384 3.588 0.514 0.126 0.827 4.008 0.691 .1740
0.050 0.477 2.990 0.504 -0.055 0.889 3.413 0.7790.086
0.069 0.431 3.482 0.222 -0.154 0.911 3.856 0.4100.113
0.082 0.471 3.098 0.219 0.060 0.884 3.519 0.498 .1810
0.117 0.545 2.893 0.460 0.075 0.942 3.390 0.775 .2000
0.130 0.556 2.612 0.144 -0.240 0.982 3.056 0.5250.104
0.185 0.564 1.971 0.372 -0.342 0.951 2.475 0.8120.244
Mean 0.059 0.469 3.020 0.318 -0.043 0.878 3.493 87M.5 0.064

'SCOOO\IOCH-bwl\JH‘—

In Table 4, we compute the mean values of pricleetok and C-score for each of the 11,342 firms in
our sample. We classify each firm into one of tenilés based on their mean values of price-to-book
and C-score. We used a fixed effects panel dataltwlate the values of the coefficients

ay; .0, ,05, anda,; using the following equations:

Model 1: B =a,*7 +,7t+aljh+GZqu+GSj dq+a4jdt+gjt

Model 2: P =a,+ +n +a, b +a, x +a,dg +a,d +&;

where i denotes firm i, in decile group j, at tiperiod t. The subscripts attached to the accounting
variables have been suppressed for the sake dfclay,b,cg,X ,dg and d, are respectively price,

book value, core earnings, abnormal earnings, sajudirty surplus earnings and dividends.
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Table 5: Regression of Relevant Coefficients in PahA of Table 4 on Mean Price-to-Book

Panel A: Analysis of Model 1

Panel C: Analysis of Model 1,
Scaled Coefficients

Dirty . Core Core
value(a;;)  Earningda,,) (ay,) (a,;) xBlook \éDlr'Fy
alues arnings
P/B -0.001 1.745 0.242 0.117 G -0.059 1.106
t-value (-0.02) (11.38) (4.62) (2.02) t-value  (-0.49) (3.34)
Constant 0.426 0.543 -0.028 -0.118 Go 0.000 0.000
t-
t-value (8.84) (1.96) (-0.29) (-1.12) Value (-0.00) (-0.00)
R? 0.0% 94.2% 72.7% 33.7% -9.2% 53.0%
Panel B: Analysis of Model 2 Panel D: Analysis of Model 2,
Scaled Coefficients
Lagged Abnormal _ Abnormal Abnormal
T ) o, e e S
1j ivi .
] (a3) Dividend(a,) Book Surplus
Values
P/B 0.270 1.695 0.300 0.062 G 0.684 0.526
t-value (11.07) (12.44) (4.58) (0.99) t-value  (8.53) (3.34)
Constant 0.420 1.084 0.108 0.075 G 0.000 0.000
t-value (9.52) (4.40) (0.92) (0.67) t-Value (-0.00) (0.00)
R? 93.9% 95.1% 72.4% -0.1% ’R 88.8% 53.0%

In Table 5, Panels A and B in columns 2-5 we reffertdependency of the coefficiem§,i =1,4 for
each decile j estimated in Table 4 on the corredipgnmean value of Price-to-Book for decile j, @sin

simple OLS regression.

In columns 7-8 we report the coefficientsccpfi =1, 4in the regressions:

and
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Table 6: Estimated Interquartile Range of ParameteValues in Equations (9) and (10)

Source Equation  Lower Upper
Form Model Quatrtile Median Quatrtile
Book Value R(1- w
Ri-®) Eq (9), Model 1 0.841 0.936 0.997
b R-w
Lagged Book
Value by, R Eq (10), Model 2 1.080 1.120 1.150
Core Earnings Rw
—_— Eq (9), Model 1 0.044 0.596 1.310
& R-w
Abnormal —R Eq (10), Model 2 1.038 1.532 2.213
Earningsx R-w q (10), Mode ' 53 '
: Rw
Dirty Surplus — Eq (9), Model 1 0.044 0.596 1.310
Earnings R-w
: R
Dirty Surplus — Eq (10), Model 2 1.038 1.532 2.213
Earnings R-w
w
Dividends = Eq (9) and (10) 0.038 0.532 1.213

R-w Models 1 and 2

In Table 6, we estimate interquartile ranges ferabnstants of proportionality based on equatidn (9

RA-w)(1+ Row(1+ Row (1+
ety A, =R DD, RO ), RO ), @ g

t 1
and equation (10)

R R
L+ x)x +

E[V |IN\ 1=R1+ +
V1A= R B+ = o

d,.
R-w

(1+ x )de +

We take the range for R, based on Ashton and Wa0g2) to be between 1.08 and 1.15 over the

period. The interquartile range fov is taken from Table 3, panel A.

37



Table 7: Valuation Coefficients and Conservatism Bsed on Industry Classification

Dependent Variables

Coefficient of Lagged
Equity Book Value

Coefficient of Abnormal Earnings

Constant 0.089 0.165 1.208 1.547
t-value (0.68) (1.25) (2.33) (2.94)
X p/2h 0.515 1.547
t-value (5.98) (4.54)
Mean p/b 0.388 1.104
t-value (5.31) (3.82)
Adj-R? 42.53% 36.61% 29.43% 22.44%
Coefficient of Adjusted Coefficient of
Dirty Surplus Earnings Net Dividends
Constant 0.465 0.352 0.688 0.833
t-value (1.47) (1.13) (1.45) (1.83)
X p/Xh 0.724 -0.288
t-value (3.48) (-0.92)
Mean p/b 0.543 -0.323
t-value (3.17) (-1.29)
Adj-R? 19.15% 16.14% -0.31% 1.39%

Table 7 reports the relationship between valuatieights, a;; , @, ,a; ., ,; and conservatism
measured byrice-to-book ratio. We group 11,342 firms (dendbgd) into 48 industries using the
Fama-French industry classification. We estimagectvefficientsa,; ,a,; ,a;; ,a,; for each industry
j using a fixed effects panel model in equation:

it — doi +’7i +’7t +a1jb|t—1+a2j)§t +asdet +a4jdit +£it

on a per share basis. A cost of capital of 12% wsasl in the calculation of abnormal returns. Values
in the brackets are t-statistics.
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Table 8: Valuation Coefficients and Conservatism Bged on Time Series Analysis of Individual
Firms

Deflated by Annual Mean of

Deflated by Market Index (Price —Book)
Panel A. Dependent variable: Coefficient of Lag&egity Book Value
Constant -0.059 0.050 -0.040 0.047
t-value (-0.85) (0.72) (-0.63) (0.76)
Tp/zh (+) 0.746 0.748
t-value (18.07) (20.13)
Mean p/b (+) 0.633 0.649
t-value (16.60) (18.95)
R? 24.72% 21.70% 28.97% 26.53%
Panel B. Dependent variable: Coefficient of AbndrBEarnings
Constant 0.178 0.333 -0.653 -0.599
t-value (0.43) (0.82) (-1.32) (-1.24)
Tp/Th(+) 2.531 3.031
t-value (10.30) (10.35)
Mean p/b (+) 2.278 2.806
t-value (10.21) (10.60)
R? 9.64% 9.50% 9.73% 10.15%
Panel C. Dependent variable: Coefficient of Adjddberty Surplus Earnings
Constant 1.166 0.959 1.680 1.463
t-value (1.26) (2.07) (1.87) (1.68)
Tp/xh (+) 1.928 1.905
t-value (3.55) (3.61)
Mean p/b(+) 1.683 1.655
t-value (3.41) (3.46)
R? 1.25% 1.16% 1.29% 1.19%
Panel D. Dependent variable: Coefficient of NetiBénds
Constant 5.082 5.344 2.240 2.671
t-value (4.47) (4.84) (1.96) (2.41)
Yp/zh -2.182 -1.218
t-value (-3.26) (-1.81)
Mean p/b -2.198 -1.395
t-value (-3.63) (-2.29)
R? 1.06% 1.30% 0.33% 0.52%

We estimate equatiovf, =a, +a,hb,_, +a,x, +a,de, +a,d, +¢, for each of 996 firms with at least
20 observations using the S&P 500 index and theardifference between mean of price and book
value as a deflator. In the table, we report thatiom betweern,, (k=1,2,3,4) and the measurement

of conservatismy; by incorporating industry dummy variables. We tyge measurements of

conservatism: (i) mean of price-to-book ratio foe firm over the sample period,; (ii) ratio of suim o
price and sum of book value over the sample period.
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Figure 1A Figure 1C
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Figures A-C, illustrate the graphs of the coefiitgeof accounting variables observed in Table #gPA, Model 2. Figure D is the regression obserfived
Table 5, Panel D.
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