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A structural accounting framework

for estimating the expected rate of return on equity

Abstract

This paper shows how the expected rate of return (ERR) on equity may be estimated using published

accounting results, based on the information dynamics of reported earnings. As accounting-based valua-

tion models conditional upon financial statement articulation lead to a rank deficient system of estimating

equations, the paper introduces a nonlinear constraint on the articulation that allows the information

system simultaneously to produce an estimate for the ERR by iteration, together with predictions for the

key clean surplus forecasts of net earnings, net dividend and the book value of equity. Further decompo-

sition produces estimates of expected capital gain, expected earnings and the expected change in equity

book value, and by rearrangement, the expected change in unrecorded goodwill. The clean surplus rela-

tion is maintained in the forecast variables. Exploratory data methods are used to examine the nonlinear

relationship between components of the accounting-based ERR and realized stock returns. Findings show

that realized returns are higher (lower) than estimated ERR in expansionary (recessionary) periods, with

evidence of a stronger returns impact in recessionary periods. For the large majority of firms, realized

returns revert to the estimated ERR, and the time-varying accounting components are strongly related

to future realized stock returns, consistent with time variation in the ERR around a long-run average.

Predicted earnings and dividends provide useful additional information on short-run variations in the

ERR.

Keywords: clean surplus, rank deficiency, expected rate of return, equity valuation.
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1 Introduction

This paper is concerned with using only key accounting information to estimate the firm’s long-run rate

of return on its equity. Our analysis differs from previous research by focusing on how information

dynamics can be adapted in order to estimate the expected return using published accounting data, in

marked contrast to most of the extant accounting literature which reverse-engineers the expected return

using using earnings forecasts and stock prices.

We apply the Clubb (2013) development of the Ohlson (1995) linear information dynamics framework

based on abnormal earnings (residual income) to extract an estimate of the firm’s expected rate of return.

In order to obtain estimates of the cost of equity under this approach, we convert the abnormal earnings

information dynamics into a reported earnings information dynamics and then, following the methods

proposed by Christodoulou and McLeay (2014), we introduce a constraint on accounting articulation into

the resulting rank deficient equation system, which is then estimated on a firm-by-firm basis.

The linear information system simultaneously produces an estimate for the expected return together

with predictions for future earnings, net dividend and closing book value of equity. We then apply

the Easton, Harris, and Ohlson (1992) and Penman and Yehuda (2009) decomposition of stock returns

to produce an estimate of expected change in price and employ exploratory data methods to examine

the non-linear relationship between components of our accounting-based expected return estimates and

realized stock returns.

The remainder of the paper is organized as follows. Section 2 reviews the relevant literature on

the use of accounting information to estimate expected returns. Section 3 develops the framework for

estimating and analysing the long-run expected rate of return and explains the estimation issues related

to implementation of this framework. Section 4 describes the data. Section 5 presents the results and

Section 6 concludes.

2 Accounting information and expected returns

The relationship between the expected rate of return (ERR) on equity and information about the firm’s

fundamental economic performance and financial position is a considerably active area of theoretical and

empirical research in finance and accounting. Some of this substantial literature is reviewed in papers by

Callen (2016), Easton and Monahan (2016) and Penman (2016) in the current issue of this journal, so we

limit ourselves here to reviewing only those aspects of the literature that motivate and locate the analysis

in the current paper. Indeed, where possible, we exploit insights from these papers to highlight strengths

and limitations of the approach to estimating expected equity returns adopted in our study. At the

risk of over-simplification, we distinguish between ‘finance’ and ‘accounting’ perspectives in the literature

on ERR in this section. We start by briefly outlining some important developments from the ‘finance

perspective’ before focusing on issues raised by the ‘accounting perspective’ of particular relevance to our

analysis.

The ‘finance perspective’ on ERR is focused on the development of asset pricing models to provide the-

oretical and empirical insights into the drivers of expected returns. In relation to the role of fundamental

information, the seminal empirical studies by Fama and French (1992, 1993) highlighted the possibility

of accounting information contributing to the identification of priced risk factors, in particular through

the book-to-market factor. However, as indicated by Easton and Monahan (2016) in this issue and as

discussed in previous work by Berk (1995) on testing asset pricing models, the interpretation of factors
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such as the book-to-market and firm size as related to risk is somewhat controversial and lacks unambigu-

ous theoretical backing. More recent asset pricing research, on the other hand, has provided important

insight into why fundamentals-based variables, such as book-to-market, may be relevant for forecasting

expected returns. Notably, Campbell and Vuolteenaho (2004) and Campbell, Polk, and Vuolteenaho

(2009), building on previous theoretical work by Campbell (1991, 1993) on stock return variance decom-

position and inter-temporal asset pricing, provide evidence to support the breakdown of the traditional

CAPM beta into four components representing the covariance of firm-level returns (decomposed into

cash flow news and discount rate news) with market returns (similarly decomposed into cash flow and

discount rate news). Their analysis suggests that beta based on the covariance of a firm’s stock returns

with market cash flow news (referred to as ‘bad beta’) should be, and appears to be, more highly priced

than beta based on the covariance of a firm’s stock returns with market discount rate news (referred to

as ‘good beta’). Their results show that value stocks (with high book-to-market ratios) have had higher

bad beta and lower good beta compared to growth stocks (with low book-to-market) since the 1960’s,

helping to explain the apparently anomalous higher average returns of value stocks during this period.

Research taking the ‘finance perspective’, such as that based on extensions of the CAPM alluded to

above, not only indicates how asset pricing theory can explain the usefulness of accounting-based variables

such as book-to-market for forecasting expected returns; perhaps more importantly, this research also

makes use of accounting information in the measurement of risk. Campbell and Vuolteenaho (2004) and

Campbell et al. (2009) make use of firm-level and market-level VAR models which combine stock return

and accounting based data (specifically, book-to-market and accounting return on equity) to estimate cash

flow news and discount rate news components of unexpected returns. In other words, income statement

and balance sheet data play a major role in the decomposition of a firm’s systematic risk in their analysis.

Nevertheless, whilst making extensive use of accounting data to estimate beta risk components, the

‘finance perspective’ ultimately focuses on cash payoffs to investors and does not explicitly highlight

conceptual issues in relation to the role of accounting information in predicting the amount, timing and

riskiness of future firm cash flows.

The ‘accounting perspective’ on ERR emphasizes how accounting converts cash flow data into earnings

and book values, which can then be used to assess the riskiness of a firm’s operations and/or forecast

future expected stock returns. An important ingredient in most accounting studies of expected returns

(including the current paper) is the so-called ‘clean surplus relation’ (CSR) which links net dividends paid

out to investors to accounting earnings and book value of equity. For example, Penman (2016) utilizes the

CSR to analyze the possible role of earnings-to-price as an indicator of firm risk, while also arguing that

the accounting ‘structure must communicate risk that results in a discount to the denominating price

(in the earnings-to-price ratio) to yield a higher expected return that reflects that risk’. Penman (2016)

therefore argues for the need to go beyond the limited structure given to accounting by the CSR to gain

an understanding of how accounting practices based on the risk-related deferral of income may generate

information relevant to the assessment of firm risk. His analysis also highlights a growing empirical

literature which investigates accounting information from this perspective and which broadly confirms

the expectation that future realized stock returns are higher and riskier (both in terms of volatility and

sensitivity to market movements) for firms with higher earnings growth related to earnings deferrals under

conservative accounting.

As highlighted by Easton and Monahan (2016) and Callen (2016), there is also a substantial literature

from the ‘accounting perspective’ which uses the residual income valuation model based on the CSR to

reverse-engineer ERRs from stock prices or to analyze time variation in ERRs. Whilst the empirical

research surveyed by Callen (2016) provides robust support for time-variation in ERRs consistent with
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theoretical analysis of Campbell (1999) and Vuolteenaho (2002) (and with research based on the ‘finance

perspective’ previously discussed), the large literature on estimation of implied cost of capital’ reviewed

by Easton and Monahan (2016) indicates the continued importance of the simple constant discount

rate model both for equity valuation and for management investment decision-making. The accounting

perspective on expected stock returns in the current paper is consistent with the focus in the implied

cost of capital literature on estimating an average or long-run expected rate of return. There are however

also some important differences between our approach to ERR estimation and other approaches in the

literature which we now briefly summarize before moving to a detailed outline of our research design.

The framework for estimating ERR adopted in the remainder of this paper aims to contribute to

the ‘accounting perspective’ on ERR estimation and fundamental performance. More specifically, we

use the linear information model based on abnormal earnings, net dividend, and book value of equity

from Clubb (2013) to estimate the long-run expected return on equity on a firm-by-firm basis. This is

achieved by replacing abnormal earnings with net earnings less lagged book value multiplied by ERR

in the information dynamics; applying the CSR parameter constraints identified in Clubb (2013) to the

adjusted dynamics; and applying estimation methods to deal with rank deficiency of the resulting equation

system as in Christodoulou and McLeay (2014). This approach allows us to estimate a long-run ERR

based purely on the firm’s accounting information dynamics and without reference to its stock price, thus

avoiding the circularity problem of using reverse-engineered implied cost of capital estimates for equity

valuation noted by Penman (2016) in this issue.

Furthermore, as discussed more fully in Section 3, the Clubb (2013) dynamics is based on a generaliza-

tion of the dynamics used in the seminal work of Ohlson (1995) and Feltham and Ohlson (1995), which

facilitates understanding of implicit assumptions regarding dividend displacement and accounting conser-

vatism in our analysis. There are of course some potential limitations associated with our approach. For

example, we make simplified assumptions in relation to the information dynamics generating abnormal

earnings (in particular, we define abnormal earnings in relation to a risk-adjusted discount rate of return,

as opposed to the risk-free rate as advocated in research reviewed by Callen (2016)) and we do not provide

an explicit risk-based explanation of our long-run ERR estimates. However, we believe that our focus on

estimating the expected rate of return from linear information dynamics based on accounting fundamen-

tals represents a novel approach which highlights the possibility of focusing on a firm’s performance in

its product markets, as opposed to the capital market, to derive ERR estimates.

3 Structural estimation framework

This section begins with an outline of how accounting information models based on abnormal earnings

are to extract estimates of the expected rate of return on equity. After providing key definitions for

the clean surplus relation, we explain the rationale for our approach to ERR estimation by relating

accounting information dynamics to the key valuation concepts of unbiased and conservative accounting.

Second, we show how the assumed accounting information dynamics can be used not only to estimate

the ERR but also to forecast the key components of the ERR, including forecast earnings. Third, the

econometric issues related to the estimation of the accounting information dynamics and the implied

ERR are discussed, and the estimation methods used in the study are explained.
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3.1 Clean surplus definitions

Clean surplus accounting prescribes the updating of the closing shareholders’ equity position yt+1, given

the opening position yt plus the intervening period net earnings xt+1 minus the net dividend distribution

to shareholders dt+1:

yit+1 ≡ xit+1 − dit+1 + yit . (1)

Specifically, xit is defined as clean surplus comprehensive net earnings of firm i at time t, dit is dividend

payout plus stock repurchases net of proceeds from new share issues, and yit is book value of equity. The

clean surplus relation can be re-expressed in terms of abnormal earnings, i.e. the difference between

reported net earnings and the equity capital charge given the knowledge of the expected rate of return,

xait+1 = xit+1 − riyit:

yit+1 ≡ xait+1 − dit+1 + (ri + 1)yit , (2)

where ri is expected rate of return (the ERR) for firm i, which is assumed here to be inter-temporally

constant over the firm-specific time period Ti.

3.2 Abnormal earnings valuation, accounting bias and the ERR

The seminal studies by Ohlson (1995) and Feltham and Ohlson (1995) demonstrate how linear information

dynamics can be used to derive equity values which exhibit a long-run expected value either equal to book

value (unbiased accounting) or in excess of book value (conservative accounting). In other words, these

studies demonstrate how linear information dynamics can be used to model the joint impact of product

market competition and accounting practices on the relationship between the long-run accounting rate of

return (ARR) and the ERR, where unbiased accounting implies long-run convergence of the ARR to the

ERR and conservative accounting implies long-run convergence of the ARR to a rate above the ERR.

In the case of unbiased accounting in Ohlson (1995), long-run reversion of the accounting rate of return

to the ERR implies that abnormal earnings persistence, ω, is less than 1 in the following autoregression

of abnormal earnings:1

xait+1 = ωxait + εit+1, (3)

where εit+1 is a mean zero Normal disturbance term. Given that 0 ≤ ω < 1, this model can be

viewed as consistent with competitive product markets where the economic rate of return generated by

the firm converges to the ERR in the long-run, and cost-based accounting valuation practices ensure that

the long-run ARR closely approximates this long-run economic rate of return. Furthermore, equation 3

implies the following comprehensive earnings dynamic:

1The original Ohlson (1995) analysis also allowed for ‘other information’ variables, vt, which are assumed by Ohlson
(1995) to converge to zero in the long-run.
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xit+1 = ωxit + riyit − ωriyit−1 + εit+1. (4)

Hence it follows that the ERR, ri, can be estimated as a composite coefficient on yit−1, via the

autoregression of net earnings, augmented by equity book value at t, and lagged book value at t− 1.

The information dynamics represented by equations 3 and 4 may not represent useful earnings forecast

models for firms that operate in imperfectly competitive product markets and/or implement accounting

valuation procedures that systematically value assets below cost. Such conditions where the long-run

ARR is expected to be above the ERR are modelled by Feltham and Ohlson (1995), who assume the

following abnormal earnings dynamic:

xait+1 = ωxait + γyit + εit+1, (5)

where 0 ≤ ω < 1 and γ > 0. Given that book value is expected to grow at a positive rate (i.e. it is

not mean-reverting), then γ > 0 implies non-convergence of abnormal earnings to zero in the long-run,

which in turn implies ‘accounting conservatism’ where abnormal earnings are positive and expected ARR

is greater than ERR. Extraction of the ERR from the Feltham and Ohlson (1995) model is based on:

xit+1 = ωxit + (ri + γ) yit − ωriyit−1 + εit+1, (6)

where the ERR may be inferred from the regression coefficients for comprehensive earnings at t and

book value of equity at date t− 1 based on equation 6.

While Feltham and Ohlson (1995) provides one approach to modeling conservative accounting based

on linear accounting information dynamics, a controversial feature of the implied equity valuation func-

tion is that a marginal dollar increase in net dividends reduces equity value by more than a dollar, i.e.

that dividend displacement does not hold and net dividends turn out to be a negative indicator of value

as a result of the assumption that γ > 0. An alternative approach to modeling conservative account-

ing highlighted by Pope and Wang (2005) and Clubb (2013), which is consistent with the Miller and

Modigliani (1961) dividend displacement property, is to assume that abnormal earnings are generated by

the following dynamic process:

xait+1 = ωxait + φdit + εit+1, (7)

where the assumption that φ > 0 implies accounting conservatism, i.e. a long-run ARR above the

ERR. The corresponding comprehensive earnings dynamic is:

xit+1 = ωxit + φdit + riyit − ωriyit−1 + εit+1, (8)

where ERR is given by the regression coefficient ri on book value. Given that equation 8 allows
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estimation of long-run expected return on equity under the assumption that long-run ARR may exceed

ERR, and avoids the implication of the Feltham and Ohlson (1995) model that net dividends reduce cum

div equity value, we use equation 8 in our empirical analysis to estimate the ERR, as discussed below.

3.3 Estimation model

Our analysis employs the following linear information dynamics from Clubb (2013):2

xait+1 = α1 + ω11x
a
it + ω12dit + ε1it+1 (9a)

dit+1 = α2 + ω21x
a
it + ω22dit + ω23yit + ε2it+1 (9b)

yit+1 = α3 + ω31x
a
it + ω32dit + ω33yit + ε3it+1 , (9c)

All error terms are assumed to be Normal mean zero disturbances. The estimation of the system of

equations 9a - 9c requires knowledge of the rate of return on equity ri in order to measure abnormal

earnings, xait+1 = xit+1− riyit. However, rewriting the system in terms of reported earnings obviates the

need to know ri, which instead can be estimated as a free parameter using the restricted least squares

approach from Christodoulou and McLeay (2014):

xit+1 = α1 + ω11xit + ω12dit + riyit − ω11riyit−1 + ε1it+1 (10a)

dit+1 = α2 + ω21xit + ω22dit + ω23yit − ω21riyit−1 + ε2it+1 (10b)

yit+1 = α3 + ω31xit + ω32dit + ω33yit − ω31riyit−1 + ε3it+1 , (10c)

Note that equation 10a corresponds exactly to equation 8. Since earnings are measured on a clean

surplus basis, as described in Section 3.1, Clubb (2013) notes that the linear information system of

equations 10a - 10c implies that the following parameter restrictions must hold:

α3 = α1 − α2 (11a)

ω31 = ω11 − ω21 (11b)

ω32 = ω12 − ω22 (11c)

ω33 = (ri + 1)− ω23 . (11d)

The linear information system described above is a rank deficient system of seemingly unrelated re-

gressions. The system is characterized by a singular variance-covariance (VCE) matrix because it holds

that 0+E (ε1it+1)−E (ε2it+1) = E (ε3it+1); the inclusion of zero emphasizes that opening equity has zero

residual because it is known and conforms with the clean surplus identity of yit ≡ xit−dit+yit−1. Greene

and Seaks (1991) and Greene (2011) explain how such rank deficient systems can be estimated in one of

two ways. We may impose the parameter restrictions of equations 11a - 11d and estimate the system of

equations 10a - 10c via restricted least squares with the singular VCE. Alternatively, unrestricted least

2The linear information dynamics may be extended to include other value relevant information given the valuation
model.
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squares can be applied to recover the estimates of two out of three equations, and then the estimates of

the third equation are deduced from the known relationship between parameters. In this case, given the

model, the predetermined opening equity yit and the predicted x̂it+1 and d̂it+1, then the predicted clos-

ing equity ŷit+1 is simply deduced by means of the structural requirement of the clean surplus condition

governing the accounting variables that are forecasted:3

yit + x̂it+1 − d̂it+1 ≡ ŷit+1 . (12)

This articulation of predictions makes it clear that it is only necessary to estimate two out of three

equations from the rank deficient system of linear information dynamics in equations 10a - 10c. Equation

12 can also be expressed in terms of abnormal earnings, without needing to predict abnormal returns as

intended in the original linear information dynamics:

(1 + r̂i)yit + x̂ait+1 − d̂it+1 ≡ ŷit+1 . (13)

The individual predictions are analysed in detail in Section 5. The system of accounting information

dynamics is not only rank deficient in its equations, but also contains rank deficient design matrices

X, and the common presence of ri places additional cross-equation restrictions in non-linear estimation.

These econometric implications are discussed further in Section 3.5.

3.4 ERR structure

Given an estimate for r̂i from equations 10a - 10c, it is possible to use the relationship between observed

stock returns and accounting earnings from Easton et al. (1992) and Penman and Yehuda (2009) to

separate r̂i into forecast components for the expected earnings yield, the expected percentage change

in market value of equity, and the expected change in book value to equity with respect to its current

market value, where the decomposition follows from the clean surplus identity of equation 1:

r̂i =
p̂it+1 − pit

pit
+
d̂it+1

pit
=
x̂it+1

pit
+
p̂it+1 − pit

pit
− ŷit+1 − yit

pit
, (14)

whereˆdenotes predictions formed at t for t + 1, r̂i is a parameter estimate from the linear information

dynamics of equations 10a - 10c, x̂it+1/pit, d̂it+1/pit and ŷit+1/pit are the articulated predictions for

reported earnings, net dividend and book value of equity, respectively, and pit is market value of equity.

The decomposition in equation 14 reflects the Easton et al. (1992) proposition that the expected return is

driven by expected earnings adjusted for the change in expected unrecorded goodwill, as represented by

the two last terms in equation 14. Note that the last term representing expected capital gain is estimated

simply by rearranging the equation as follows:

3Greene (2011) discusses rank deficient systems of equations, explaining how the estimation of K−1 equations is sufficient
for recovering the estimates of the Kth equation.
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p̂it+1 − pit
pit

= r̂i −
x̂it+1

pit
− ŷit+1 − yit

pit
. (15)

3.5 Restricted non-linear least squares

The estimation model given by equations 10a - 10c is non-linear in its parameters and is estimated

via iterative generalized non-linear least squares (IFGNLS), which is equivalent to maximum likelihood

estimation (MLE) with multivariate normal disturbances across equations. It is important to iterate

towards convergence to MLE, because the solution is invariant to choosing to estimate two out of three

equations. As mentioned in Section 3.3, the third can be deduced using the parameter relations in

equations 11a-11d, given the known opening equity and the singular system of linear information dynamics

for clean surplus items.

The stacked system of equations represents a seemingly unrelated regression (SUR) estimator. In

the absence of an integrated system, the SUR estimator makes the assumption of cross-equation error

correlation for the itth obervation, E (ε1it+1, ε2it+1) 6= 0, and produces more efficient estimates than simple

NLS when the equations are non-identical and non-nested (Zellner 1962; Zellner and Huang 1962; Zellner

1963).4 The other key advantage to SUR is that it allows the imposition of cross-equation parameter

constraints as required by the analytical framework. As with linear least squares, so too the consistency

of NLS results requires proper specification so that the zero conditional mean assumption is satisfied,

E (u|X) = 0; hence the inclusion of model intercepts, αk, not originally specified in the analytical work

of Clubb (2013).

Estimation is performed at the firm level for Ti ≥ 30. There is no need for robust correction of

the VCE matrix because the estimated standard errors of the individual parameter estimates are not

of interest under rank deficiency, as we cannot investigate individual statistical significance (Greene and

Seaks 1991). We may only evaluate collective model significance, e.g. the portion of explained variability,

which is reported in the table of estimates in the Appendix, for each firm-specific set of estimates.5

3.6 Parameter interpretation

As discussed above, given the clean surplus data-generating process, the design matrices X of the regres-

sion equations 10a - 10c are rank deficient and, accordingly, estimation is only feasible via the imposition

of parameter constraints. In this system, estimation is attainable through the imposition of the structural

non-linear constraints of equations 11a - 11d, given the assumed linear information dynamics of equations

10a - 10c.

Christodoulou (2015) explains that the interpretation of individual estimated parameters is only mean-

ingful if the imposed restriction identifies the simultaneous estimation of all slope parameters of the rank

deficient X, and the restriction is economically justified on the basis of the assumed valuation model.

However, regardless of the choice of parameter restriction towards achieving identification, the pre-

dicted values recovered from a rank deficient X remain the same. Hence, the predictions x̂it+1 and

d̂it+1, and consequently of ŷit+1 and x̂ait+1, are still valid even if we were to question the underlying

economic theory suggesting the above non-linear parameter relation and to dispute the interpretation of

4However, SUR assumes no correlation for E (ε1it, ε2jt) = 0 for i 6= j and E (ε1it, ε2is) = 0 for t 6= s.
5The predicted values suggested by equation 12 are valid even under singular VCE and the rank deficient design matrices

X (for discussion with examples see Christodoulou 2015).
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the individual point estimates for r̂i.

The economic interpretation of the estimated parameters must account for the non-linear structure.

Specifically, the parameter of the expected rate of return, ri, is defined as follows:

∂E (xit+1|yit)
∂yit

= ri = −∂E (xit+1|yit−1) /∂yit−1

∂E (xit+1|xit) /∂xit
= −∂E (dit+1|yit−1) /∂yit−1

∂E (dit+1|xit) /∂xit
, (16)

where ri is equal to the marginal change in forward earnings given a change in current equity investment.

At the same time, ri is equal to the ratio of two partial derivatives, suggesting a constant marginal rate

of substitution between the sensitivity of the next period’s expected earnings xit+1 to a change in initial

equity investment yit−1 and the sensitivity of xit+1 to a marginal sacrifice in current earnings xit. The

rate of substitution between this period’s and the next period’s net earnings in the denominator suggests

a negative sign, hence the positive expected rate of return. The same marginal rate of substitution holds

for dit+1.

Finally, we suspect a non-linear relation between the accounting-based predictions of earnings, net

dividend and book equity and the realized change in the market value of equity, as there is a known

asymmetric S-shaped market response in interpreting earnings surprises (forecast deviations from earnings

releases). Hence, a similar non- linear interpretation should be pertinent to the accounting fundamentals

that give rise to earnings surprises. For this reason, rather than imposing an expected functional form on

the relation between realized price changes and the components of equation 14, this paper will employ

exploratory data methods to examine how the accounting-based estimates relate to market realisations.

4 Data

Annual financial statement and price data are obtained from Compustat for US non-financial and classified

equities (i.e. exclude SIC codes 6000-6999 and 9000-9999), over the period 1964-2011. The clean surplus

variables of equation 1 are defined as in Nissim and Penman (2001) and Penman and Yehuda (2009).

The book value of equity yit is defined as the common shareholders’ residual claim on net operating

assets, and is calculated as total common equity (item ceq) plus preferred treasury stock (item tstkp)

minus preferred dividends in arrears (item dvpa). Comprehensive earnings xit is defined as net income

(item ni) minus preferred dividends (item dvp) plus the change in the marketable securities adjustment

(item msa) minus the change in the cumulative translation adjustment in retained earnings (item recta).

The net dividend dit offsets dividend distributions with stock repurchases net of share issues and other

transactions with shareholders as owners, and is deduced from the clean surplus identity.

All clean surplus variables are expressed per share by dividing by common shares outstanding (item

csho) and also expressed in terms of price yield, i.e. deflated by opening price at financial year-end (item

prcc f ). The initial sample of 34, 309 observations comprises of 882 firm-specific time series with Ti ≥ 30.

This sample is screened for multiple outliers for the multivariate distribution f (xit, dit, yit) using the Hadi

(1992, 1994) filter applied at the 5% level of significance. The filter detects 1, 827 multivariate outliers,

which are excluded from the analysis. The re-application of the sample selection criterion of Ti ≥ 30

further reduces the dataset to the estimation sample of 29, 569 observations, comprising of 769 firms with

30 ≤ Ti ≤ 47.
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Table 1: Estimation sample summary statistics

N = 29, 569 Min Q1 Q2 Mean Q3 Max St.dev.

Clean surplus observables

yit/pit -1.783 0.423 0.653 0.744 0.967 3.320 0.463

xit+1/pit -0.358 0.048 0.076 0.082 0.114 0.512 0.079

dit+1/pit -1.418 -0.033 0.073 0.085 0.198 1.699 0.284

yit+1/pit -1.478 0.424 0.653 0.740 0.963 3.276 0.454

Market observables

(pit+1 − pit)/pit -0.959 -0.167 0.033 0.066 0.240 26.923 0.426

r∗it+1 = (pit+1 + dit+1 − pit)/pit -1.908 -0.118 0.113 0.151 0.363 27.444 0.488

Predictions

ŷit+1/pit -1.350 0.475 0.685 0.740 0.937 3.146 0.387

x̂it+1/pit -0.357 0.055 0.075 0.082 0.102 0.482 0.049

d̂it+1/pit -1.200 -0.005 0.058 0.085 0.150 1.711 0.180

x̂ait+1/pit -0.330 0.010 0.033 0.038 0.059 0.697 0.058

(p̂it+1 − pit)/pit -1.602 -0.112 -0.000 -0.028 0.080 1.284 0.190

∆[(p̂it+1 − ŷit+1)/pit] -2.634 -0.123 0.005 -0.000 0.129 3.398 0.322

Note: The statistics for observables and predictions are summarised for the total pooled sample of 29, 569 observa-

tions. The clean surplus relation is reflected in the arithmetic means: 0.744 + 0.082 - 0.085 = 0.740. The predictions

are obtained as per equations 10. Table 3 reports descriptive statistics for the firm-specific parameter estimates,

sample sizes and degree of explanatory power associate with these predictions.

Table 1 gives a summary of key statistics over the entire estimation sample, for the observable clean

surplus components, market capital gain and market rate of return, as well for their corresponding

predictions. Table 2 reports the rank correlations for observables, between all reported clean surplus

variables and the realized market rate of return. The table in the Appendix gives the firm-specific

samples.

Table 2: Rank correlations for observables

Spearman’s ρ

N = 29, 569 yit xit+1 dit+1 yit+1 r∗it+1

yit 1 0.4376 0.3869 0.8350 0.3217

xit+1 0.3130 1 0.1392 0.5207 0.3448

Kendall’s τ dit+1 0.2729 0.0996 1 -0.0838 0.4788

yit+1 0.6580 0.3815 -0.0541 1 0.1419

r∗it+1 0.2206 0.2418 0.3419 0.0985 1

Note: All variables are scaled by pit. The rank correlations are reported for the pooled total estimation

sample of 29, 569 observations. The Spearman’s ρ is reported above the diagonal, and Kendall’s τ is reported

below the diagonal. All rank correlations are significant at the α = 0.01 level of significance.
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5 Analysis

Table 3 provides a summarized report of key statistics for the estimated parameters from equations 10a

- 10c, the coefficients of determination and firm-specific sample sizes. For the expected rate of return, r̂i,

85.44% of firms are recovered with quite reasonable estimates within the range of 0 to the maximum of

0.2134. The remaining 14.56% of firm-specific r̂i are recovered with a negative sign. The mean estimate

is 0.0573 and the median is 0.0707. Past studies have chosen not to report on negative estimates of the

expected rate of return, as it contradicts the intuition in economic theory that firms would not plan ahead

to reduce their market value. As a result, the convention in published work to date is to use reduced

datasets that are consistent with this intuition, particularly by excluding from the estimation sample

any firm-year observation for which the forecast is negative, which would generate a negative estimated

expected return. However, we do not place such restrictions on the explanatory variables, and report

both positive and negative r̂i, which gives a more realistic reflection of realized returns, acknowledging

at the same time the underlying complexity of the empirical study. Nevertheless, the advantage is that

long-run estimates of the rate of return are retrieved from uninterrupted firm-year series, whereas much

research in this area cannot draw generalised conclusions regarding the longer term given that specific

firm-years are discarded from estimation when convenient, resulting in incomplete time series.

Table 3: Summary statistics for the 769 firm-specific estimates

Min Q1 Q2 Mean Q3 Max St.dev.

Expected rate of return

r̂i -0.345 0.029 0.071 0.057 0.098 0.213 0.068

Parameter estimates

α̂1 -0.123 0.006 0.020 0.022 0.037 0.156 0.031

ŵ11 -0.697 0.049 0.218 0.228 0.415 0.964 0.270

ŵ12 -0.254 -0.006 0.021 0.018 0.051 0.184 0.056

α̂2 -0.946 -0.282 -0.171 -0.208 -0.093 0.111 0.160

ŵ21 -2.553 0.230 0.809 0.980 1.545 6.925 1.146

ŵ22 -1.850 -0.088 0.035 0.026 0.142 0.743 0.199

ŵ23 -1.697 0.208 0.300 0.328 0.437 1.141 0.208

α̂3 -0.022 0.115 0.195 0.229 0.304 1.094 0.161

ŵ31 -7.085 -1.325 -0.586 -0.752 -0.013 3.367 1.204

ŵ32 -0.774 -0.125 -0.010 -0.009 0.110 1.855 0.200

ŵ33 -0.204 0.618 0.757 0.729 0.867 2.499 0.204

Explanatory power and Ti

R2
x 0.002 0.218 0.339 0.364 0.512 0.854 0.196

R2
d 0.015 0.275 0.361 0.369 0.447 0.808 0.132

R2
y 0.062 0.436 0.593 0.570 0.725 0.948 0.192

Ti 30 35 39 39.14 43 47 5.108

Note: The statistics for parameter estimates and explanaotry power reflect frequency-weighted summaries over

firm-specific estimation samples. The realised rate of return r∗it+1 is from equation 17. The expected rate of return

r̂i and the ω̂ parameters are estimated as per equations 10. R2
x, R2

d and R2
d are the associated R-squares. It holds

that α3 = α1 − α2, w31 = w11 − w21, w32 = w12 − w22 and w33 = 1 + r − w23. Ti is the firm-specific sample size.

Table 1 reports the estimation sample statistics for the resulting predictions.
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The Appendix reports a more detailed table of the 769 firm-specific estimates for the ERR, r̂i, with

the respective sample sizes Ti and the R-squares. The explanatory power for the firm-specific regressions

given Ti > 30 is reasonably high.6 The Appendix table also reports the firm-specific median value of the

Hou, van Dijk, and Zhang (2012) composite measure of the implied cost of capital (ICC).7 By means

of comparison, the median of the ratio of our r̂i over the Hou, van Dijk, and Zhang (2012) median

composite ICC measure is 0.9593 and the mean of this ratio is 1.0914, hence suggesting relatively close

average estimates to the composite ICC, but not necessarily on a firm-by-firm basis.

Evaluating r̂i against its realisations

The estimated ERR, r̂i, with its predicted components from equation 14 are evaluated against its respec-

tive realisations:

r∗it+1 =
dit+1

pit
+
pit+1 − pit

pit
=
xit+1

pit
− yit+1 − yit

pit
+
pit+1 − pit

pit
, (17)

Figure 1 shows the year-specific difference between the realized rate or return r∗it+1 and the expected

rate of return, r̂i, in terms of middle 90% (the 95th minus the 5th percentile), the interquartile range

(IQR), the median and the arithmetic mean estimates. During recessionary periods, r̂i is much higher

than r∗it+1 and during expansionary periods the opposite holds. This suggests a steeper impact on the

market’s realised rate of return when taking in bad news by comparison to good news, generally consistent

with the Kahneman and Tversky (1979) Prospect Theory.8

To test the effectiveness of our accounting data-driven method to estimating a representative rate of

expected return, we test whether the realized rate of returns, r∗it+1, revert to their long-run average, r̂i,

as estimated by the linear information system of equations 10a - 10c. If r̂i is a reasonable estimate of

the long-run rate of the ERR, then the mean-reversion of the realized rate of return to r̂i should be

strong. Returns are stationary over time and mean-reverting, hence a mean-reverting test can be stated

in discrete time as a test for a stationary process (Cochrane 2001). In this respect, we may rewrite r∗it+1

as a weighted average of its past value and its expectation:

r∗it+1 = (1− φi) r∗it + φir̂i + εit+1 (18)

where εit+1 is a random Normal shock. The null hypothesis for mean-reversion is stated as H0 : −φi =

−1. Given that r̂i is a firm-specific estimate, the regression test specified in equation 18 amounts to

a regression on a slope coefficient with inverted sign. For the level of significance α = 0.01, we fail to

reject the null for 580 out of 769 firm-specific time series. Hence, the mean-reversion test suggests that

for 75.42% of the firms with Ti > 30 during 1964-2011, the future realized rate of return, r∗it+1, reverts

6A more complete report, including firm-specific estimates for the ω parameters from equations 10a - 10c, is available
upon request.

7This composite measure is the average ICC as estimated by Easton (2004), Gordon and Gordon (2002), Claus and
Thomas (2001), Gebhardt, Lee, and Swaminathan (2001), and Ohlson and Juettner-Nauroth (2005). With thanks to Kewei
Hou for providing the firm-specific estimates from Hou, van Dijk, and Zhang (2012).

8Using the National Bureau of Economic Research definition of business cycle, the list of US recessions during the
time period under investigation incude Dec 1969-Nov 1970, Nov 1973-Mar 1975, Jan-July 1980, July 1981-Nov 1982, July
1990-Mar 1991, March 2001-Nov 2001, and Dec 2007-June 2009; see http://www.nber.org/cycles/recessions.html.
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Figure 1: Difference between realized and expected rate of return per year
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The y-axis gives the year-specific differences between the realized rate of return r∗it+1 from equation 17 and the expected

rate of return r̂i. The differences are shown for the middle middle 90% (the 95th minus 5th percentile), the interquartile
range (IQR), the median and the arithmetic mean estimates. The superimposed white line indicates r∗it+1 − r̂i = 0. The
bottom x-axis shows the timeline where the top x-axis reports the year-specific sample size (number of firms per year).

to r̂i on average, and that past changes in price do not help predict future returns in the market. The

Appendix reports the firm-specific estimates for φ̂i.
9

Evaluating the components of r̂i

To evaluate the relation between the components of the predicted ERR, r̂i (equation 14), against the

respective realisations as well against the realized rate of return, r∗it+1 (equation 17), we apply the

exploratory method of portfolio smoothing. The total sample of N = 29, 569 observations is grouped

into 296 portfolios each containing 99 or 100 observations summing up to the total. For every y = f (x)

relation that is graphed, we first calculate the median expectation for the x-axis variable per portfolio,

and on the basis of this median we calculate the three quartiles of the y-axis variable.10 The resulting

graph is a smoothed summary of central tendency for consecutive localities of the bivariate distribution.

In addition, we plot the non-parametric estimates for cubic splines with five knots in order to assess the

9Standard error estimates are corrected via the Eicker-Huber-White ‘sandwich’ robust estimator and are available upon
request.

10Portfolio smoothing summarizes consecutive localities of the bivariate distribution and therefore eliminates noise hence
revealing hidden patterns in the data. For the origins of this method, sometimes also referred to as quantile smoothing, see
Tukey (1977) and for examples using financial data see Christodoulou (2016).
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nature of relationship without having to impose a rigid functional form.11 This exploratory approach

is applied in a consistent manner for Figures 4 to 7 for the predicted components of r̂i, that is for the

predicted capital gain, net earnings, net dividend, change in book value of equity, abnormal earnings and

change in unrecorded goodwill, respectively.

Figures 2-5 evaluate the various components of r̂i in terms of (i) their impact on the accuracy of r̂i as

a predictor of one-year ahead realized stock returns (left-hand side plots), and (ii) their own ability to

predict future realized stock returns r̂∗it+1 (right-hand side plots).

Figure 2: Predicted net earnings

(a) Impact on r̂i accuracy
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(b) Ability to predict r̂∗it+1
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The y-axis of the left-hand side graph gives the quartiles of realized net earnings xit+1/pit. The y-axis of the right-hand
side graph gives the quartiles of the realized rate of return r∗it+1. The quartiles of both y-axes variables are calculated
on the basis of the portfolio-specific median of the x-axis variable of the predicted net earnings, x̂it+1/pit. There are
296 portfolios each with 99 or 100 observations summing to the total of N = 29, 569. To assist visual representation, the
graph suppresses the display of the two most extreme portfolios, those with the minimum and maximum x̂it+1/pit. The
overlaid lines reflect estimation of cubic splines with five knots. The diagonal dashed line references the 45o degree line
where y = x.

Focusing first on the impact of each component of r̂i given by equation 14 on the accuracy of r̂i as a

predictor of one-year ahead realized stock returns, Figures 2a and 3a confirm a strong positive association

between predicted earnings and predicted change in book value and their corresponding component of

realized stock returns. Figure 4a, on the other hand, indicates that, while there is broad agreement

between the predicted and the realized capital gain for the typical portfolio i.e. high bivariate density

concentration around zero, there is a negative relation between predicted and realized capital gains for

the median realized capital gain observed in each portfolio. In particular, for portfolios with significantly

negative predicted capital gains, the median realized capital gain turns out to be significantly positive.

These results suggest that the substantial deviations of r̂∗it+1 from r̂i documented in Figure 1 may be

principally explained by the capital gain component of r̂i as opposed to the accounting components.

11For a practical coverage on cubic splines see de Boor (2001).
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Figure 3: Predicted change in book value of equity
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The y-axis of the left-hand side graph gives the quartiles of realized change in book value of equity (yit+1 − yit)/pit. The
y-axis of the right-hand side graph gives the quartiles of the realized rate of return r∗it+1. The quartiles of both y-axes
variables are calculated on the basis of the portfolio-specific median of the x-axis variable of the predicted change in book
value of equity, (ŷit+1 − yit)/pit. There are 296 portfolios each with 99 or 100 observations summing to the total of
N = 29, 569. To assist visual representation, the graph suppresses the display of the two most extreme portfolios, those
with the minimum and maximum (ŷit+1 − yit)/pit. The overlaid solid lines reflect estimation of cubic splines with five
knots. The diagonal dashed line references the 45o degree line where y = x.

Given that r̂i is an average long-run measure of the ERR, it is not surprising that it is a noisy

predictor of short-run realized stock returns, r̂∗it+1. Specifically, consistent with perspectives of Penman

(2016) and Callen (2016) in this issue, if there are short-run variations in the ERR and these are positively

(negatively) associated with the net earnings (change in book value of equity) components of r̂i, this will

both weaken the association of r̂i with realized stock returns and potentially create a negative association

between the capital gain component of r̂i and realized stock returns. Evidence in Figures 2b and 3b

strongly suggest that net earnings (change in book value of equity) scaled by opening market value of

equity are positively (negatively) related to future stock returns and this in turn results in the apparently

perverse result in Figure 4b that the predicted capital gain component of r̂i strongly negatively related

to future stock returns. The latter is simply due to the indirect estimation of the predicted capital gain

component as r̂i minus the predicted net earnings component plus the predicted change in book value

of equity component i.e. if the net earnings component is positively related to the short-run ERR (and

to one-year ahead realized stock returns) and if the book value of equity component is negatively related

to the short-run ERR (and the one year ahead realized stock returns), then it follows that the predicted

capital gain component will be negatively related to short-run ERR (and one year ahead stock returns)

as shown in Figure 4b.
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Figure 4: Predicted capital gain
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The y-axis of the left-hand side graph gives the quartiles of the realized capital gain (pit+1 − pit) /pit. The y-axis of the
right-hand side graph gives the quartiles of the realized rate of return r∗it+1. The quartiles of both y-axes variables
are calculated on the basis of the portfolio-specific median of the x-axis variable of the predicted capital gain, (p̂it+1 −
pit)/pit. There are 296 portfolios each with 99 or 100 observations summing to the total of N = 29, 569. To assist
visual representation, the graph suppresses the display of the two most extreme portfolios, those with the minimum and
maximum (p̂it+1 − pit)/pit. The overlaid lines reflect estimation of cubic splines with five knots.

Further results reported in Figures 5-7 support the view that the time-varying accounting components

of r̂i capture the short-run variation of ERR around its long-run expected rate. First, Figure 5 indicates

that when predicted earnings and predicted change in book value of equity are combined to form pre-

dicted net dividends, this composite accounting component is strongly associated with future realized net

dividends and, more importantly, strongly related to the realized stock returns. Second, Figure 6 provides

further evidence on the role of predicted abnormal earnings as a predictor of future stock returns which

is broadly consistent with, but somewhat weaker than, the results reported for predicted net earnings.

Finally, Figure 7 shows that when the last two components of r̂i in equation 14 are combined to form

predicted change in unrecorded goodwill, this composite variable broadly shares the negative association

with its own future realisation as for predicted capital gains (however there are some evidence of a

positive association for the majority of portfolios with small positive predicted changes in goodwill as

shown in Figure 7a), but is less strongly negatively associated with future stock returns than was the case

for predicted capital gains as shown in Figure 7b. Interestingly, the latter implies that if our long-run

ERR estimate is simply dichotomised into a predicted earnings component and an unrecorded goodwill

component, then comparison of Figures 2b and 7b provide strong evidence that the earnings component

has a stronger and more consistently positive association with short-run variation in the ERR reflected

in realized one year ahead stock returns than the unrecorded goodwill component.
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Figure 5: Predicted net dividend
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The y-axis of the left-hand side graph gives the quartiles of realized net dividend dit+1/pit. The y-axis of the right-hand
side graph gives the quartiles of the realized rate of return r∗it+1. The quartiles of both y-axes variables are calculated on

the basis of the portfolio-specific median of the x-axis variable of the predicted net dividend, d̂it+1/pit. There are 296
portfolios each with 99 or 100 observations summing to the total of N = 29, 569. To assist visual representation, the graph
suppresses the display of the two most extreme portfolios, those with the minimum and maximum d̂it+1/pit. The overlaid
solid lines reflect estimation of cubic splines with five knots. The diagonal dashed line references the 45o degree line where
y = x.

In summary, our empirical analysis has provided firm-specific estimates of the long-run expected return

on equity, based on the constrained estimation of a system of accounting-based forecast models, which

are related to firm-specific implied cost of capital estimates generated in prior research. Our analysis

indicates that realized stock returns on average revert to the estimated ERR but that, consistent with

prior research by Easton and Monahan (2005) on the implied cost of capital, there is no evidence that

our estimate of ERR predicts one-year ahead realized stock returns. Further analysis, however, indicates

that the time-varying accounting components of our firm-specific ERR estimates are strongly related at

a portfolio level to future realized stock returns. This is consistent with time variation in ERRs around a

long-run average where predicted net earnings and predicted net dividends scaled by equity value provide

useful additional information on short-run variations in the ERR.

6 Conclusions

The method for estimating the expected rate of return that is described in this paper adapts the linear

information model that is based on abnormal earnings to a reported earnings basis, and then imposes

the clean surplus parameter constraints identified in Clubb (2013). The resulting equation system is

rank deficient and, following the methods described by Christodoulou and McLeay (2014), we identify its

parameters by requiring the predicted accounting variables to articulate in accordance with the underlying
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Figure 6: Predicted abnormal earnings
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The y-axis of the left-hand side graph gives the quartiles of abnormal earnings based on realized net earnings xait+1/pit =
xit+1/pit − ri × yit/pit. The y-axis of the right-hand side graph gives the quartiles of the realized rate of return r∗it+1.
The quartiles of both y-axes variables are calculated on the basis of the portfolio-specific median of the x-axis variable of
the predicted abnormal earnings, x̂ait+1/pit, from equation 13. There are 296 portfolios each with 99 or 100 observations
summing to the total of N = 29, 569. To assist visual representation, the graph suppresses the display of the two most
extreme portfolios, those with the minimum and maximum x̂ait+1/pit. The overlaid lines reflect estimation of cubic splines
with five knots. The diagonal dashed line references the 45o degree line where y = x.

accounting identity. In contrast to previous research on the ‘implied cost of capital’, the long-run ERR

estimates reported in this paper are based purely on the firm’s accounting information dynamics and

without reference to its stock price or market analysts’ forecasts. In other words, these estimates are

based on evidence regarding the persistence of each firm’s accounting performance in its product markets,

as opposed to assessments by the capital market of the firm’s future performance. Interestingly, the

average of our firm-specific ERRs is similar to the average based on prior research on the implied cost of

capital, although -not surprisingly- there are differences at the firm level.

In addition to providing accounting-based estimates of firm-specific ERRs, we investigate the rela-

tionship between our ERR estimates and future realised one-year ahead stock returns in line with prior

research on the implied cost of capital, and make use of our accounting-based approach to analyse the

usefulness of ERR components with respect to predictions of earnings, dividends and book value. Con-

sistent with previous research on the market reaction to released accounting information, there is no

simple linear relation between our ERR estimates and realised stock returns, but we do find evidence

that average realised stock returns are related to average ERR over the full sample period 1961-2011.

Using a portfolio smoothing method, evidence suggests that the articulated components of the estimated

ERR (i.e. articulated such that predicted net earnings, less predicted change in book value of equity is

equal to predicted net dividends, and where each is scaled by opening market value of equity) are strongly

positively related to one year ahead realised stock returns, but that predicted capital gains and predicted

change in unrecorded goodwill (similarly scaled) are negatively or ambiguously related to one year ahead
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Figure 7: Predicted change in unrecorded goodwill
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(b) Ability to predict r̂∗it+1
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The y-axis of the left-hand side graph gives the quartiles of realized change in unrecorded goodwill ∆[(pit+1 − yit+1)/pit].
The y-axis of the right-hand side graph gives the quartiles of the realized rate of return r∗it+1. The quartiles of both
y-axes variables are calculated on the basis of the portfolio-specific median of the x-axis variable of the predicted change
in unrecorded goodwill, ∆[(p̂it+1 − ŷit+1)/pit]. There are 296 portfolios each with 99 or 100 observations summing to the
total of N = 29, 569. To assist visual representation, the graph suppresses the display of the two most extreme portfolios,
those with the minimum and maximum ∆[(p̂it+1 − ŷit+1)/pit]. The overlaid solid lines reflect estimation of cubic splines
with five knots. The diagonal dashed line references the 45o degree line where y = x.

realised stock returns. We interpret this as consistent with short-term variation from the long-run ERR

(presumably related to changes in risk), and also as evidence of the usefulness of accounting predictions

in forecasting short-run stock returns.

We conclude that this study provides a promising new approach to the estimation of a long-run

expected rate of return, which highlights the important role of accounting fundamentals in the assessment

of firm risk. While our approach avoids the use of stock prices to reverse-engineer expected rates of return,

the underlying role of abnormal earnings dynamics clearly emphasises the importance of the capital

market’s return expectations in influencing competition between firms and hence firm performance. We

hope that future research might further explore the relationship between, and relative performance of,

capital market and accounting-based estimates of expected stock returns.
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Appendix: Firm-specific estimates for companies with Ti ≥ 30

Company name Ti r̂i ICC φi R2
x R2

d R2
y Company name Ti r̂i ICC φi R2

x R2
d R2

y

3M 46 0.084 0.051 -1.10* 0.47 0.31 0.79 AAR 41 0.065 -0.74* 0.34 0.27 0.39

AMP 34 -0.060 0.049 -0.81* 0.42 0.33 0.60 AT&T 39 0.082 0.026 -1.06* 0.18 0.32 0.64

AZZ 33 0.078 0.125 -0.83* 0.39 0.47 0.17 Abbott Laboratories 47 0.092 0.050 -1.28* 0.26 0.42 0.83

Abm Industries 43 0.079 0.096 -0.78* 0.43 0.29 0.45 Aceto 37 0.111 0.121 -0.80* 0.38 0.55 0.28

Acme United 37 -0.069 0.159 -0.58 0.40 0.32 0.22 Adams Resources 33 -0.037 0.127 -0.80* 0.25 0.35 0.67

Adv. Micro Devices 36 0.077 0.052 -0.93* 0.04 0.49 0.34 Aeroquip-Vickers 30 0.015 0.088 -0.85* 0.29 0.13 0.64

Agilysys 34 0.084 0.115 -0.90* 0.12 0.65 0.34 Agl Resources 44 0.112 0.102 -0.58 0.66 0.24 0.78

Air Products & Chem. 47 0.020 0.062 -0.99* 0.17 0.23 0.48 Airborne 32 -0.030 0.088 -0.77* 0.15 0.53 0.35

Alaska Air Group 38 0.009 0.100 -0.75* 0.45 0.54 0.57 Alberto-Culver 43 0.042 0.093 -0.56 0.38 0.22 0.78

Albertson’s 38 0.079 0.072 -0.96* 0.70 0.40 0.64 Alcan 42 0.133 0.075 -0.93* 0.48 0.27 0.48

Alcoa 47 0.032 -1.04* 0.25 0.29 0.61 Alexander & Baldwin 39 0.098 0.086 -0.94* 0.54 0.39 0.74

Alico 47 0.029 0.075 -0.69 0.34 0.41 0.74 Allegheny Energy 45 0.096 0.095 -0.76* 0.61 0.34 0.67

Allegheny Tech. 43 0.093 0.121 -0.73 0.40 0.36 0.30 Allen Telecom 31 0.090 0.081 -0.92* 0.24 0.49 0.44

Allete 47 0.112 0.096 -0.79* 0.61 0.44 0.77 Alliant Energy 43 0.075 0.096 -0.92* 0.20 0.40 0.19

Alltel 38 0.093 0.088 -0.75* 0.63 0.22 0.74 Altria Group 47 0.048 0.047 -0.99* 0.27 0.39 0.87

Ameren 47 0.096 -0.59 0.72 0.38 0.75 American Elec. Power 46 0.039 0.092 -0.81* 0.58 0.30 0.51

American Greetings 44 0.087 0.077 -0.50 0.18 0.37 0.71 American Science Eng. 40 0.125 0.065 -0.78* 0.45 0.33 0.63

American Stores 30 0.114 0.088 -0.93* 0.46 0.49 0.35 American Water Works 31 0.088 0.112 -0.63* 0.82 0.25 0.81

Ameron Int’l 40 0.077 0.118 -0.74* 0.34 0.32 0.59 Ametek 43 0.063 0.071 -0.81* 0.41 0.34 0.57

Amoco 30 0.071 0.044 -0.77* 0.38 0.32 0.41 Ampco-Pittsburgh 36 0.029 0.112 -0.67 0.25 0.25 0.48

Amrep 31 0.066 0.073 -0.68* 0.38 0.38 0.52 Analog Devices 40 0.042 0.048 -0.72 0.50 0.31 0.52

Analogic 34 0.055 0.055 -0.71 0.68 0.69 0.64 Angelica 42 0.082 0.092 -0.54 0.54 0.26 0.59

Anheuser-Busch Cos 41 0.125 0.063 -0.74* 0.76 0.36 0.86 Anixter Intl 33 0.129 0.049 -0.81* 0.32 0.11 0.60

Apache 43 0.134 0.076 -0.80* 0.50 0.39 0.50 Apogee Enterprises 35 0.091 0.093 -0.63* 0.43 0.45 0.50

Applied Biosystems 40 0.041 0.047 -1.09* 0.11 0.38 0.54 Applied Industrial Tech 44 -0.053 0.080 -0.66 0.26 0.25 0.41

Applied Materials 33 0.111 0.048 -0.97* 0.32 0.23 0.33 Aqua America 39 -0.116 0.095 -0.62* 0.58 0.34 0.32

Aquila 36 0.089 0.114 -0.77* 0.53 0.37 0.51 Archer-Daniels Mid. 45 0.014 0.067 -0.82* 0.25 0.42 0.48

Arkansas Best 31 0.170 0.099 -0.86* 0.26 0.68 0.45 Arrow Electronics 32 0.122 0.094 -1.02* 0.16 0.52 0.23

Arts Way Mfg 32 0.110 0.150 -0.90* 0.11 0.69 0.26 Arvin Industries 31 0.116 0.099 -0.70 0.45 0.38 0.55

Ashland 44 0.107 0.096 -0.74* 0.14 0.37 0.39 Astronics 30 0.114 0.179 -0.62* 0.20 0.69 0.61

Atlantic Energy 33 0.062 0.110 -0.61 0.64 0.31 0.71 Atlantic Richfield 33 -0.008 0.054 -0.60 0.31 0.32 0.73

Atrion 40 0.060 0.151 -0.65 0.07 0.23 0.62 Atwood Oceanics 34 0.049 0.069 -0.71* 0.26 0.15 0.54

Automatic Data Proces. 43 -0.132 0.044 -0.90* 0.46 0.38 0.44 Avery Dennison 43 0.101 0.056 -0.89* 0.23 0.21 0.83

Avista 46 0.061 -0.81* 0.28 0.41 0.44 Avnet 43 0.094 0.073 -0.75* 0.36 0.41 0.36

Avon Products 44 -0.005 0.056 -1.07* 0.01 0.08 0.81 Axsys Technologies 32 0.116 0.082 -0.83* 0.30 0.40 0.39

BALL 37 0.091 0.076 -0.74* 0.50 0.50 0.87 BEAM 46 0.116 0.080 -0.75 0.44 0.34 0.76

BP 40 0.107 0.256 -0.65 0.26 0.39 0.67 Badger Meter 37 0.057 0.173 -0.79* 0.43 0.17 0.79

Bairnco 31 0.135 0.130 -0.76* 0.19 0.59 0.48 Baker (Michael) 39 -0.006 0.137 -0.68 0.13 0.27 0.50

Baker Hughes 42 -0.077 0.051 -0.71 0.05 0.41 0.18 Baldor Electric 31 0.029 0.061 -0.97* 0.34 0.30 0.47

Bandag 36 0.022 0.074 -0.73* 0.42 0.20 0.68 Bard (C.R.) 44 0.100 0.058 -0.89* 0.49 0.32 0.72

Barnes Group 44 0.046 0.091 -1.05* 0.20 0.32 0.54 Barnwell Industries 42 -0.029 0.146 -0.83* 0.11 0.12 0.73

Barry (R G) 35 0.020 0.107 -0.64* 0.03 0.35 0.53 Bassett Furniture 37 -0.033 0.083 -0.54 0.52 0.25 0.45

Bat-British Amer Tob. 31 0.133 1.306 -0.86* 0.85 0.39 0.85 Bausch & Lomb 42 0.092 0.060 -1.13* 0.21 0.54 0.38

Baxter Int’l 47 0.066 0.047 -0.94* 0.28 0.33 0.58 Beckman Coulter 37 -0.002 0.046 -0.97* 0.01 0.28 0.37

Becton Dickinson 43 0.063 0.057 -0.99* 0.21 0.31 0.69 Bemisinc 43 0.064 0.085 -0.97* 0.40 0.14 0.80

Bestfoods 33 0.112 0.071 -1.03* 0.71 0.20 0.86 Biglari Hldg 41 -0.060 0.119 -0.99* 0.36 0.59 0.50

Bio-Rad Laboratories 35 0.082 0.106 -0.85* 0.14 0.56 0.30 Black Hills 43 0.069 0.103 -0.88* 0.63 0.35 0.75

Black & Decker 41 -0.077 0.057 -0.70 0.06 0.01 0.51 Blair 38 0.008 0.092 -0.89* 0.03 0.34 0.68

Block H & R 42 0.130 0.061 -0.92* 0.44 0.54 0.76 Blount Intl 33 0.075 0.122 -0.82* 0.28 0.20 0.69

Bob Evans Farms 38 -0.090 0.064 -0.66 0.35 0.43 0.39 Boeing 43 0.027 0.069 -0.74* 0.67 0.62 0.82

Bowl America 35 0.061 0.227 -0.50 0.83 0.42 0.70 Bowneinc 38 0.109 0.089 -0.83* 0.56 0.70 0.50

Breeze-Eastern 33 0.056 0.132 -0.49 0.17 0.28 0.71 Bridgford Foods 39 0.089 0.203 -0.57 0.36 0.45 0.78

Briggs & Stratton 43 -0.044 0.069 -0.77* 0.15 0.30 0.54 Bristol-Myers Squibb 47 0.104 0.049 -1.09* 0.28 0.24 0.80

Bristow Group 31 0.071 0.092 -0.80* 0.53 0.52 0.24 Brown Shoeinc 43 0.148 0.082 -0.58 0.47 0.43 0.42

Brown-Forman 46 0.093 0.098 -0.77* 0.64 0.38 0.78 Brunswick 41 0.094 0.072 -0.79* 0.53 0.20 0.67

Butler Mfg 33 -0.010 0.110 -0.54 0.15 0.35 0.29 CBS 35 0.035 0.075 -0.95* 0.10 0.55 0.17

CBS 30 -0.070 0.072 -0.58 0.17 0.19 0.46 CDI 39 -0.004 0.088 -0.54 0.43 0.30 0.54

COHU 40 0.087 0.166 -0.72* 0.38 0.48 0.54 CSX 37 0.024 0.081 -0.97* 0.14 0.11 0.66

CTS 43 0.079 0.083 -0.68 0.27 0.27 0.45 Cabot 42 0.086 0.075 -0.90* 0.27 0.67 0.80

Caci Intl 30 0.076 0.054 -0.86* 0.22 0.46 0.46 Campbell Soup 43 0.054 0.060 -1.00* 0.52 0.12 0.92

Canon 30 0.006 0.948 -0.97* 0.15 0.43 0.30 Capital Cities/Abc 30 0.056 0.064 -0.90* 0.10 0.43 0.35

Carpenter Technology 43 0.113 0.085 -0.59 0.43 0.29 0.47 Carter-Wallace 32 0.046 0.081 -0.59* 0.35 0.29 0.78

Cascade 38 0.133 0.135 -0.75* 0.51 0.36 0.74 Cascade Natural Gas 39 0.097 0.141 -0.91* 0.38 0.58 0.76

Castle (A M) 41 0.097 0.133 -0.58 0.46 0.35 0.81 Caterpillar 43 -0.087 0.060 -0.69 0.23 0.23 0.80

Cbs-Old 35 0.104 0.082 -0.80* 0.43 0.27 0.59 Centerior Energy 31 0.074 -0.97* 0.30 0.29 0.65

Centerpoint Energy 45 0.099 0.092 -0.79* 0.38 0.31 0.79 Centex 36 0.058 0.080 -0.76* 0.25 0.47 0.22

Central Vermont Pub. 43 0.089 0.132 -0.61 0.24 0.40 0.57 Central & South West 35 0.107 0.095 -0.54 0.84 0.43 0.89

Centurylink 35 0.094 0.108 -0.87* 0.64 0.31 0.71 Ch Energy Group 47 0.111 0.114 -0.77* 0.26 0.38 0.66

Champion Int’l 34 0.013 0.081 -0.81* 0.31 0.25 0.48 Charming Shoppes 33 0.079 0.066 -0.73* 0.26 0.73 0.66

Chase 33 -0.002 0.130 -0.61* 0.15 0.49 0.20 Chattem 34 0.048 0.084 -0.81* 0.12 0.22 0.65

Chemed 38 -0.176 0.070 -0.51 0.12 0.45 0.21 Chemtura 42 0.077 0.099 -0.94* 0.31 0.20 0.71

Chesapeake Utilities 31 0.137 0.164 -0.79* 0.85 0.59 0.74 Chevron 47 0.047 0.041 -0.69 0.42 0.18 0.70

Chicago Rivet 41 -0.081 0.240 -0.64* 0.32 0.35 0.48 Church & Dwight 32 0.120 0.066 -1.13* 0.73 0.37 0.85

Cincinnati Bell 39 0.068 0.090 -0.62* 0.49 0.41 0.95 Cipsco 32 0.087 -0.66 0.57 0.32 0.69

Clarcor 41 0.064 0.074 -0.94* 0.54 0.41 0.48 Cleco 41 0.120 0.089 -0.81* 0.44 0.47 0.63

Cliffs Natural Res. 43 -0.345 0.090 -0.58 0.49 0.37 0.45 Clorox Co/De 41 0.087 0.062 -0.72* 0.56 0.30 0.78

Cmp Group 35 0.091 0.113 -0.74* 0.30 0.29 0.52 Cms Energy 42 0.076 0.103 -0.72* 0.35 0.39 0.71

Coca-Cola 47 0.125 0.042 -1.26 0.58 0.36 0.78 Coca-Cola Btlng Cons 33 0.051 0.075 -0.91* 0.27 0.31 0.85

Coherent 37 0.111 -0.84* 0.27 0.71 0.26 Colgate-Palmolive 47 0.048 0.058 -0.77* 0.25 0.14 0.89

Comcast 35 0.122 0.023 -0.79* 0.36 0.41 0.68 Commercial Metals 41 0.048 0.114 -0.88* 0.41 0.39 0.62

Commonwlth Energy 34 0.095 0.130 -0.63 0.61 0.29 0.51 Commonwlth Tel. 36 0.098 0.152 -1.18* 0.54 0.32 0.81

Computer Sciences 43 0.073 0.069 -0.78* 0.27 0.25 0.58 Comsat -Ser 1 30 0.060 0.075 -0.71* 0.09 0.28 0.51

Con-Way 42 0.089 0.081 -0.70* 0.20 0.28 0.41 Conagra Foods 38 0.117 -0.82* 0.85 0.81 0.84

Conocophillips 44 0.064 0.069 -0.86* 0.06 0.34 0.31 Consolidated Edison 45 0.092 0.106 -0.76* 0.84 0.58 0.88

Continued on next page . . .
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. . . table continued from previous page.

Company name Ti r̂i ICC φi R2
x R2

d R2
y Company name Ti r̂i ICC φi R2

x R2
d R2

y

Consolidated Papers 31 0.093 0.085 -0.65 0.76 0.36 0.86 Constellation Brands 35 0.141 0.152 -0.77 0.33 0.49 0.60

Constellation Energy 46 0.091 0.093 -0.85* 0.30 0.31 0.75 Continental Materials 38 0.027 0.100 -0.73 0.32 0.41 0.62

Cooper Industries 47 0.047 0.075 -0.85* 0.24 0.44 0.21 Cooper Tire & Rubber 41 0.112 0.105 -0.93* 0.42 0.50 0.62

Cordant Technologies 32 0.009 0.081 -0.66* 0.11 0.32 0.33 Corning 47 0.013 0.047 -0.94* 0.47 0.31 0.34

Courier 31 0.073 0.140 -0.78* 0.32 0.62 0.81 Crane 44 0.053 0.080 -0.97* 0.24 0.20 0.79

Cross (A.T.) 38 -0.039 0.071 -0.83* 0.48 0.50 0.54 Crown Hldg 45 0.022 0.071 -0.64 0.06 0.13 0.84

Cubic 41 -0.001 0.092 -0.80* 0.29 0.44 0.45 Cummins 44 0.023 0.079 -0.77* 0.02 0.15 0.54

Curtiss-Wright 44 0.029 0.093 -1.02* 0.11 0.42 0.21 Cvs Caremark 47 0.026 0.061 -0.83* 0.22 0.36 0.23

DPL 46 0.081 0.151 -0.94* 0.59 0.24 0.81 Dana Hldg 39 0.009 0.080 -0.86* 0.21 0.30 0.44

Danaher 32 0.027 0.049 -0.82* 0.58 0.40 0.87 Dataram 32 0.019 0.086 -1.01* 0.20 0.77 0.07

Datascope 34 -0.072 0.057 -0.91* 0.07 0.68 0.32 Dean Foods -Old 30 0.109 0.124 -0.70* 0.60 0.68 0.86

Deere 44 0.001 0.067 -0.79* 0.17 0.09 0.71 Del Laboratories 35 0.057 0.146 -0.67 0.55 0.33 0.60

Delta Air Lines 37 -0.074 0.084 -0.78* 0.27 0.20 0.54 Deluxe 41 -0.117 0.069 -0.64 0.46 0.27 0.82

Dialysisof America 30 0.028 0.010 -0.74* 0.17 0.39 0.52 Diebold 44 0.063 0.061 -0.47 0.39 0.30 0.70

Dillards 35 0.104 0.102 -0.77* 0.61 0.38 0.68 Diodes 40 0.022 0.136 -0.72 0.08 0.57 0.12

Disney (Walt) 43 0.022 0.046 -1.14* 0.29 0.33 0.35 Dole Foodinc 34 -0.016 0.065 -0.82* 0.54 0.40 0.34

Dollar General 37 0.107 0.074 -0.71 0.68 0.41 0.69 Dominion Resources 46 0.066 0.077 -0.63 0.60 0.24 0.68

Donaldsoninc 41 0.070 0.070 -1.05* 0.32 0.31 0.63 Donnelley & Sons 46 0.060 0.061 -1.13* 0.43 0.36 0.42

Dover 43 0.096 0.062 -1.18* 0.49 0.47 0.57 Dow Chemical 47 -0.006 0.061 -0.76* 0.23 0.27 0.37

Dow Jonesinc 36 -0.071 0.051 -0.70* 0.12 0.11 0.72 Dresser Industries 33 -0.006 0.071 -0.77* 0.20 0.16 0.51

Dte Energy 46 0.058 0.107 -0.82* 0.24 0.48 0.84 Du Pont De Nemours 47 0.047 0.045 -0.92* 0.25 0.25 0.78

Ducommun 41 0.043 0.098 -0.50 0.30 0.40 0.77 Duke Energy 47 0.084 0.091 -0.78* 0.66 0.31 0.60

Dun & Bradstreet 45 0.013 0.050 -0.89* 0.12 0.09 0.84 Duquesne Light Hldg 42 0.082 -0.67 0.38 0.21 0.80

Dynamics Research 30 -0.017 0.094 -0.60 0.16 0.28 0.42 EDO 33 0.044 0.125 -0.72* 0.25 0.36 0.51

EQT 45 0.108 -1.06* 0.59 0.40 0.71 Eastern 42 0.079 0.180 -0.75* 0.28 0.30 0.49

Eastern Enterprises 31 -0.091 0.079 -0.61 0.25 0.46 0.35 Eastern Utilities Assoc 32 0.098 0.124 -0.65 0.28 0.34 0.48

Eaton 47 0.022 0.081 -0.86* 0.08 0.15 0.67 Ecolab 44 0.077 -1.17* 0.21 0.31 0.84

Edison Int’l 46 0.099 0.102 -0.52 0.29 0.32 0.74 El Paso Electric 39 -0.089 0.111 -0.51 0.58 0.52 0.75

Electronic Data Syst. 36 0.072 0.063 -1.15* 0.11 0.27 0.60 Elkcorp 30 0.105 0.080 -0.86* 0.16 0.68 0.35

Emerson Electric 47 0.132 0.054 -0.91* 0.53 0.35 0.60 Empire District Electric 43 0.104 0.116 -0.62 0.71 0.38 0.69

Energen 44 0.077 0.122 -0.88* 0.34 0.31 0.61 Energy East 43 0.098 0.102 -0.85* 0.34 0.32 0.46

Ennis 43 0.137 0.113 -0.72 0.56 0.44 0.76 Enova 33 0.102 0.106 -0.47 0.70 0.44 0.89

Entergy 46 0.087 0.099 -0.71 0.69 0.10 0.74 Equifax 41 0.126 0.070 -0.66 0.63 0.34 0.77

Equity Oil 32 0.015 0.089 -1.01* 0.17 0.59 0.58 Ericsson (Lm) Telefon 41 0.106 0.190 -0.91* 0.41 0.28 0.58

Espey Mfg & Electr. 40 -0.007 0.245 -0.56* 0.61 0.42 0.75 Esterline Tech. 40 0.110 0.088 -0.59 0.28 0.42 0.47

Exelon 47 0.080 0.099 -0.80* 0.24 0.31 0.62 Exxon Mobil 45 0.094 0.019 -0.88* 0.64 0.32 0.79

FMC 45 0.034 0.093 -0.67 0.07 0.18 0.69 Family Dollar Stores 39 0.171 0.068 -0.79* 0.75 0.39 0.39

Farmer Bros 37 0.081 0.094 -0.77* 0.36 0.56 0.36 Federal Signal 38 0.101 0.081 -0.73* 0.25 0.66 0.80

Federal-Mogul 33 0.186 0.088 -0.60* 0.39 0.42 0.47 Fedex 31 -0.048 -0.75* 0.26 0.58 0.30

Ferro 41 0.057 0.078 -1.15* 0.32 0.40 0.55 Firstenergy 46 0.083 0.097 -0.82* 0.55 0.30 0.63

Flanigans Enterprises 33 -0.057 0.215 -0.85* 0.30 0.25 0.42 Flexsteel Industries 39 0.081 0.126 -0.70* 0.43 0.43 0.45

Florida East Coast 36 0.067 0.068 -0.69* 0.28 0.26 0.65 Florida Rock Ind. 32 0.100 0.081 -0.53 0.65 0.56 0.81

Flowers Foods 39 0.101 0.071 -1.27* 0.76 0.34 0.66 Flowserve 41 0.137 0.077 -0.75* 0.50 0.43 0.62

Fluor 42 0.015 0.058 -0.78* 0.41 0.12 0.58 Foot Locker 44 0.090 0.076 -0.84* 0.29 0.26 0.48

Ford Motor 38 0.102 0.043 -0.78* 0.34 0.22 0.70 Forest Laboratories 41 0.048 0.075 -0.62* 0.22 0.49 0.81

Forest Oil 34 -0.181 0.072 -0.74 0.22 0.56 0.08 Foster Wheeler Ag 39 0.042 0.075 -1.00* 0.21 0.40 0.49

Franklin Electricinc 41 0.037 0.088 -0.63 0.10 0.26 0.72 Freeport Mcmoran 30 0.073 0.078 -0.79* 0.17 0.36 0.71

Friedman Industries 36 0.095 0.233 -0.54 0.17 0.40 0.37 Frisch’S Restaurants 43 0.074 -0.61 0.63 0.26 0.58

Frontier 32 0.131 0.087 -0.75* 0.75 0.23 0.67 Frontier Oil 35 0.068 0.055 -0.78* 0.14 0.51 0.31

Frozen Food Express 37 0.004 0.167 -0.61 0.53 0.44 0.53 Fuller (H. B.) 40 0.134 0.081 -0.93* 0.55 0.60 0.76

Furmanite 36 0.063 0.091 -0.91* 0.32 0.36 0.71 Furniture Brands Intl 35 -0.045 0.082 -0.49 0.71 0.30 0.50

GAP 32 0.160 0.063 -0.85* 0.67 0.63 0.84 GATX 42 0.014 0.078 -0.91* 0.01 0.29 0.54

GPU 30 0.060 0.106 -0.79* 0.62 0.47 0.50 GTE 35 0.110 0.067 -0.92* 0.44 0.17 0.81

G&K Services 31 0.088 0.077 -0.73* 0.31 0.53 0.79 Gannett 41 0.114 0.054 -1.11* 0.58 0.71 0.61

Garan 33 0.053 0.153 -0.78* 0.45 0.49 0.34 Gencorp 43 0.006 0.088 -0.67 0.31 0.10 0.76

General Binding 33 0.066 0.082 -0.73* 0.28 0.39 0.70 General Dynamics 46 0.084 0.084 -0.84* 0.27 0.43 0.72

General Employ 36 -0.056 0.390 -0.67 0.19 0.48 0.34 General Mills 46 0.065 -0.87* 0.38 0.14 0.85

General Motors 40 -0.006 0.036 -0.82* 0.11 0.16 0.58 Genesco 39 -0.087 0.077 -1.04* 0.21 0.22 0.47

Genuine Parts 47 -0.028 0.057 -0.91* 0.09 0.42 0.22 Georgia-Pacific 40 -0.035 0.065 -0.69* 0.11 0.36 0.46

Gerber Scientific 37 0.064 0.069 -0.92* 0.58 0.35 0.28 Giant Food 30 0.146 0.107 -0.88* 0.68 0.67 0.82

Gillette 40 0.078 0.057 -0.95* 0.41 0.21 0.86 Glatfelter 38 0.087 0.087 -0.66* 0.47 0.61 0.84

Glaxosmithkline 33 0.094 0.342 -0.97* 0.55 0.26 0.76 Globalsantafe 32 0.051 0.063 -0.53 0.20 0.23 0.48

Golden Enterprises 38 0.148 -0.65 0.51 0.52 0.69 Goldfield 33 0.034 0.105 -0.80* 0.27 0.33 0.78

Goodrich 39 0.038 0.072 -0.84* 0.23 0.22 0.87 Goodyear Tire 45 0.045 0.078 -0.67 0.11 0.17 0.67

Gorman-Rupp 38 0.062 0.104 -0.81* 0.46 0.39 0.54 Gp Strategies 35 -0.006 0.058 -0.92* 0.14 0.34 0.38

Grace (W R) 41 0.018 0.052 -1.18* 0.04 0.27 0.80 Graco 40 0.084 0.090 -0.78* 0.43 0.34 0.68

Graham 33 -0.034 0.195 -0.89* 0.08 0.43 0.29 Grainger (W W) 42 0.029 0.058 -0.93* 0.33 0.30 0.40

Great Lakes Chemical 36 0.107 0.064 -0.82* 0.14 0.54 0.32 Great Plains Energy 46 0.107 -0.70 0.69 0.30 0.81

Green Mountain Power 36 0.100 0.160 -0.95* 0.34 0.51 0.31 Greif 31 0.024 -0.59* 0.08 0.28 0.54

Grey Global Group 33 0.172 0.135 -0.57* 0.69 0.46 0.67 Griffon 33 0.090 0.084 -0.58 0.17 0.35 0.34

Gulfmark Offshore 37 0.093 0.097 -0.66 0.09 0.26 0.27 HESS 36 0.067 0.088 -1.16* 0.27 0.45 0.75

HNI 39 0.084 0.069 -1.04* 0.60 0.40 0.39 Halliburton 44 -0.110 0.051 -0.67 0.28 0.11 0.47

Harcourt General 31 0.090 0.074 -0.77* 0.10 0.38 0.41 Harland (John H.) 35 0.179 0.064 -1.00* 0.33 0.41 0.56

Harris 43 0.057 0.061 -0.94* 0.12 0.32 0.52 Harsco 43 0.112 0.083 -0.59 0.46 0.37 0.67

Hasbro 35 -0.050 0.074 -0.56 0.73 0.53 0.74 Hawaiian Electric 47 0.112 0.099 -0.90* 0.63 0.29 0.64

Hawkins 30 0.000 0.123 -0.53* 0.20 0.32 0.39 Hecla Mining 40 -0.114 0.041 -0.85* 0.27 0.57 0.39

Heico 42 0.033 0.159 -0.67* 0.41 0.43 0.51 Heinz (H J) 46 0.059 0.061 -1.11* 0.45 0.25 0.91

Helen Of Troy 30 -0.031 0.079 -0.75* 0.08 0.59 0.08 Helene Curtis 30 0.117 0.098 -0.58 0.54 0.52 0.71

Helmerich & Payne 43 -0.232 0.065 -0.48 0.35 0.59 0.13 Hercules 42 0.047 0.070 -0.68* 0.07 0.16 0.80

Hershey 47 0.126 0.072 -0.91* 0.71 0.47 0.81 Hewlett-Packard 47 0.068 0.044 -0.91* 0.35 0.35 0.29

Hexcel 37 0.036 0.077 -0.71* 0.08 0.32 0.64 Hill-Rom Hldg 38 0.171 0.064 -1.15* 0.41 0.36 0.70

Hilton Hotels 37 -0.062 0.062 -0.93* 0.48 0.64 0.24 Hitachi 34 0.124 0.915 -0.83* 0.49 0.52 0.09

Hollyfrontier 41 0.109 0.103 -0.88* 0.20 0.61 0.28 Homestake Mining 34 0.173 0.042 -0.91* 0.35 0.52 0.17

Honda Motorltd 39 -0.005 0.813 -0.57 0.23 0.39 0.40 Honeywell 33 0.084 0.074 -1.00* 0.31 0.55 0.80

Honeywell Int’l 46 0.055 0.078 -0.83* 0.19 0.48 0.63 Hormel Foods 45 0.109 0.082 -0.92* 0.67 0.46 0.81

Hubbell 43 0.086 0.137 -0.92* 0.54 0.28 0.58 Hughes Supply 32 0.061 0.099 -0.68* 0.47 0.52 0.52

ITT 46 0.033 0.080 -0.78* 0.06 0.14 0.69 Idacorp 46 0.094 0.093 -0.85* 0.56 0.44 0.75
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Ies Industries 30 0.073 0.126 -0.74* 0.45 0.35 0.55 Ikon Office Solutions 37 0.088 0.083 -0.66 0.50 0.45 0.44

Illinois Tool Works 41 0.083 0.061 -1.03* 0.33 0.23 0.70 Illinova 33 0.022 0.101 -0.61 0.28 0.26 0.70

Ingersoll-Rand 47 -0.033 0.069 -0.90* 0.03 0.23 0.50 Int’l Aluminum 34 0.066 0.119 -0.64* 0.67 0.51 0.51

Integrys Energy 46 0.032 0.101 -0.76* 0.58 0.33 0.50 Intel 38 0.098 0.040 -1.26* 0.29 0.53 0.35

Interpublic Group Cos 37 0.006 0.074 -0.69* 0.72 0.41 0.64 Interstate Power 33 0.088 -0.55 0.58 0.38 0.75

Intl Business Machines 46 -0.070 0.023 -0.89* 0.13 0.26 0.77 Intl Flavors & Frag. 43 0.117 0.048 -0.90* 0.30 0.38 0.70

Intl Multifoods 36 0.118 0.090 -0.96* 0.23 0.44 0.42 Intl Paper 46 0.060 0.072 -0.80* 0.08 0.34 0.59

Intl Rectifier 41 0.135 0.065 -0.83* 0.28 0.42 0.44 Intricon 38 0.128 0.191 -0.80* 0.14 0.43 0.21

Ionics 33 -0.005 0.059 -0.87* 0.25 0.40 0.13 Iowa-Illinois Gas & Elec 30 0.095 -0.76* 0.62 0.37 0.53

Jacobs Engineering 38 0.067 0.070 -0.71 0.49 0.43 0.53 Jo-Ann Stores 38 0.089 0.110 -0.84* 0.25 0.52 0.18

Johnson Controls 43 0.090 0.081 -0.99* 0.63 0.57 0.57 Johnson & Johnson 43 0.063 0.041 -1.23* 0.33 0.37 0.68

Joy Global 33 0.039 0.074 -0.83* 0.30 0.21 0.74 K V Pharmaceutical 34 0.046 0.048 -0.96* 0.16 0.16 0.62

K2 33 0.060 0.114 -0.85* 0.20 0.56 0.51 KOSS 35 0.096 0.115 -0.84* 0.15 0.46 0.29

Kaman 35 -0.047 0.090 -0.52 0.40 0.62 0.77 Kansas City Southern 41 0.032 0.077 -0.58 0.51 0.41 0.75

Kellogg 47 0.112 0.056 -0.73* 0.45 0.41 0.80 Kellwood 38 0.076 0.091 -0.81* 0.27 0.41 0.68

Kelly Services 39 0.028 0.119 -0.64* 0.45 0.49 0.72 Kennametal 43 0.075 0.073 -0.88* 0.25 0.42 0.23

Kerr-Mcgee 38 0.008 0.060 -0.97* 0.14 0.30 0.42 Kewaunee Scientific 36 0.118 0.220 -0.57 0.37 0.42 0.58

Keyspan 37 0.095 -0.97* 0.42 0.27 0.50 Keyspan Energy 31 0.070 0.108 -0.65* 0.65 0.30 0.61

Kimball Int’l 32 0.108 0.112 -0.67* 0.70 0.30 0.65 Kimberly-Clark 43 0.090 0.069 -0.93* 0.41 0.19 0.85

Kinder Morgan 40 0.107 0.084 -1.13* 0.18 0.39 0.16 Kirby 30 0.119 0.049 -0.73* 0.26 0.55 0.20

Knape & Vogt Mfg 32 0.009 0.204 -0.69* 0.23 0.40 0.60 Knight-Ridder 34 0.036 0.062 -0.91* 0.37 0.26 0.47

Kroger 39 0.071 0.078 -0.88* 0.59 0.45 0.92 Ku Energy 33 0.068 0.104 -0.73* 0.39 0.57 0.77

Kubota 32 0.077 1.870 -0.59 0.19 0.42 0.40 Kulicke & Soffa 33 0.111 0.061 -0.92* 0.15 0.61 0.36

Kyocera 32 0.011 0.630 -1.01* 0.01 0.46 0.36 La Barge 35 0.025 0.090 -0.70* 0.17 0.36 0.57

La-Z-Boy 34 0.067 0.080 -0.65* 0.44 0.40 0.37 Laclede Group 45 0.135 0.104 -0.79* 0.75 0.48 0.81

Lancaster Colony 40 0.084 0.081 -0.77* 0.47 0.31 0.55 Lawson Products 37 -0.082 0.074 -0.67 0.27 0.54 0.64

Lee Enterprises 37 0.093 0.079 -0.82* 0.58 0.22 0.63 Leggett & Platt 39 0.127 0.085 -0.86* 0.61 0.33 0.49

Lennar 32 0.087 0.074 -0.97* 0.24 0.43 0.36 Lg&E Energy 35 0.087 0.097 -0.59 0.56 0.24 0.71

Lgl Group 30 0.125 0.134 -0.98* 0.18 0.38 0.36 Lilly (Eli) 46 0.169 0.048 -0.95* 0.35 0.40 0.79

Limited Brands 35 0.122 0.064 -0.75* 0.29 0.56 0.18 Litton Industries 31 -0.002 0.073 -0.70* 0.07 0.20 0.41

Lockheed Martin 40 0.089 0.098 -0.62* 0.22 0.45 0.81 Longs Drug Stores 38 -0.026 0.063 -0.80* 0.57 0.19 0.79

Longview Fibre 36 0.080 0.068 -0.76 0.37 0.35 0.27 Louisiana-Pacific 33 0.126 0.072 -0.68* 0.32 0.54 0.24

Lowe’S Companies 46 0.037 0.053 -1.05* 0.40 0.22 0.63 Lubrizol 44 0.069 0.060 -0.83* 0.08 0.44 0.58

Lubys 33 0.050 0.068 -0.77 0.54 0.63 0.50 Lydall 35 0.081 0.096 -0.88* 0.27 0.75 0.80

MDU Resources Group 46 0.112 0.098 -0.96* 0.51 0.31 0.69 MEAD 36 0.101 0.094 -0.72* 0.30 0.29 0.54

MOOG 42 0.024 0.108 -0.59 0.24 0.43 0.40 Macdermid 34 0.148 0.098 -0.71* 0.51 0.44 0.73

Macy’S 37 0.051 0.069 -0.68* 0.11 0.46 0.37 Maine & Maritimes 37 0.163 0.234 -0.65 0.50 0.49 0.45

Makita 31 0.084 1.248 -0.50 0.52 0.33 0.49 Mallinckrodt 36 0.101 0.085 -0.73* 0.24 0.42 0.48

Manitowoc 35 0.069 0.075 -1.01* 0.52 0.46 0.57 Marathon Oil 31 0.210 0.090 -0.71* 0.37 0.42 0.24

Marcus 36 0.073 -0.62 0.50 0.42 0.39 Marsh Supermarkets 35 0.040 0.176 -0.55 0.45 0.40 0.50

Masco 43 -0.160 0.057 -0.57 0.42 0.26 0.39 Mastec 33 0.045 0.055 -0.79* 0.05 0.33 0.29

Materion 39 0.150 0.069 -0.83* 0.40 0.44 0.33 Mattel 37 0.100 0.058 -0.49 0.27 0.31 0.81

May Dept Stores 40 0.074 0.080 -0.98* 0.67 0.32 0.65 Maytag 38 0.009 0.066 -0.82* 0.27 0.16 0.57

Mccormickinc 41 0.099 0.070 -1.22* 0.29 0.38 0.74 Mcdermott Intl 42 -0.116 0.069 -0.98* 0.25 0.31 0.54

Mcdonald’S 43 0.118 0.054 -1.08* 0.43 0.40 0.62 Mcgraw-Hill 47 0.076 0.058 -0.75* 0.53 0.33 0.67

Mckesson 46 0.109 0.041 -0.94* 0.50 0.31 0.65 Meadwestvaco 45 0.048 0.077 -0.87* 0.19 0.54 0.11

Media General 37 0.093 0.069 -0.69* 0.15 0.25 0.48 Medtronic 41 0.156 0.050 -1.03* 0.72 0.48 0.71

Mercantile Storesinc 30 0.052 0.083 -0.72* 0.64 0.38 0.69 Merck 46 -0.038 0.042 -0.96* 0.20 0.30 0.29

Meredith 43 0.130 0.084 -0.72* 0.53 0.36 0.80 Met-Pro 35 0.051 0.140 -0.85* 0.58 0.64 0.54

Methode Electronics 41 0.121 0.093 -0.91* 0.28 0.42 0.64 Mge Energy 43 0.082 0.105 -0.91* 0.75 0.35 0.84

Midamerican Energy 33 0.002 0.116 -1.16* 0.34 0.36 0.32 Miller (Herman) 36 0.100 -0.72* 0.71 0.35 0.75

Millipore 37 0.047 0.044 -1.11* 0.08 0.25 0.59 Mine Safety Appliances 37 0.058 0.082 -1.11* 0.61 0.69 0.65

Mobil 31 0.091 0.043 -0.91* 0.52 0.20 0.60 Modine Manufacturing 38 0.135 0.068 -0.82* 0.60 0.43 0.74

Molex 36 0.127 0.070 -0.92* 0.25 0.52 0.50 Molson Coors Brewing 34 -0.005 0.073 -1.07* 0.01 0.22 0.42

Montana Power 36 0.100 0.093 -0.91* 0.36 0.45 0.62 Moore Wallace 37 0.033 0.070 -0.92* 0.11 0.42 0.61

Motorola Solutions 47 0.162 0.050 -0.85* 0.33 0.49 0.26 Mts Systems 37 0.063 0.101 -0.73* 0.18 0.42 0.50

Murphy Oil 42 -0.003 0.073 -0.65 0.16 0.28 0.44 Myers Industries 36 0.088 0.118 -0.91* 0.46 0.39 0.65

Mylan 35 0.051 -0.79* 0.27 0.49 0.34 NCH 32 0.030 0.073 -0.78* 0.44 0.20 0.66

NCR 36 0.105 0.069 -0.88* 0.47 0.28 0.46 Nabisco Group Hldg 31 0.003 0.085 -1.02* 0.05 0.19 0.60

Nabors Industries 33 0.100 0.086 -0.56 0.52 0.44 0.55 Nacco Industries 42 -0.082 0.104 -0.62 0.06 0.49 0.06

Nalco Chemical 30 0.152 0.059 -0.87* 0.49 0.45 0.49 Nashua 37 0.050 0.080 -0.86* 0.06 0.55 0.51

National Fuel Gas 42 0.101 0.095 -0.75 0.68 0.26 0.86 National Prestoinc 42 0.098 0.104 -0.59 0.60 0.36 0.65

National Semiconductor 41 -0.127 -0.94* 0.13 0.29 0.68 National Serviceinc 34 -0.036 0.082 -0.52 0.71 0.40 0.64

National Technical Sys 30 0.030 0.145 -0.78 0.10 0.56 0.34 Navistar Int’l 36 0.055 0.086 -1.10* 0.21 0.17 0.79

New Century Energies 35 0.078 0.101 -0.79* 0.35 0.29 0.59 New England Electric 34 0.103 0.109 -0.76* 0.42 0.30 0.44

New Jersey Resources 44 0.094 0.101 -0.68* 0.59 0.23 0.74 New York Times 42 0.099 0.063 -0.66 0.38 0.22 0.69

Newcor 30 0.183 0.230 -0.75* 0.37 0.54 0.43 Newell Rubbermaid 37 0.086 0.081 -0.57 0.37 0.32 0.56

Newmarket 46 0.087 0.099 -0.67 0.36 0.46 0.70 Newmont Mining 44 0.080 0.057 -0.97* 0.28 0.21 0.52

Newpark Resources 34 0.138 0.069 -0.52 0.57 0.41 0.49 Newport 31 -0.018 0.074 -0.78 0.15 0.60 0.41

Nextera Energy 47 0.087 0.087 -0.85* 0.42 0.27 0.68 Niagara Mohawk Hldg 36 0.008 0.114 -0.63 0.10 0.27 0.39

Nicor 42 -0.059 0.087 -0.51 0.14 0.18 0.66 Nisource 47 0.023 0.088 -0.75* 0.30 0.30 0.53

Nl Industries 38 0.040 0.085 -1.02* 0.18 0.23 0.82 Nobility Homes 34 0.173 0.159 -0.41 0.37 0.46 0.62

Noble Energy 37 0.097 0.054 -0.91* 0.29 0.40 0.40 Nordstrom 38 0.070 0.063 -1.03* 0.39 0.36 0.54

Norfolk Southern 45 0.054 0.079 -0.90* 0.56 0.28 0.69 Northeast Utilities 43 0.076 0.104 -0.71 0.44 0.28 0.45

Northrop Grumman 44 0.083 -0.68 0.31 0.32 0.61 Northwest Natural Gas 43 0.098 0.101 -0.71 0.56 0.26 0.62

Northwestern 40 0.086 0.126 -0.76* 0.71 0.23 0.81 Nstar 47 0.059 0.103 -0.85* 0.44 0.15 0.75

Nucor 43 0.143 0.080 -0.92* 0.58 0.44 0.66 Nv Energy 45 0.057 0.106 -0.74* 0.31 0.30 0.64

O’Sullivan 30 0.184 0.164 -0.56 0.74 0.51 0.62 OLIN 45 0.037 0.082 -0.68 0.08 0.13 0.84

Occidental Petroleum 43 -0.026 0.087 -0.48 0.18 0.48 0.64 Officemax 43 0.075 0.078 -1.00* 0.11 0.20 0.51

Oge Energy 44 0.092 -0.65 0.63 0.51 0.79 Oil Driamerica 31 0.023 0.128 -0.75* 0.34 0.34 0.55

Omnicom Group 41 0.139 0.077 -0.93* 0.41 0.37 0.44 Oneok 45 0.005 0.093 -0.65* 0.39 0.33 0.25

Otter Tail 44 0.076 0.104 -0.73* 0.74 0.31 0.87 Overseas Shipholding 37 -0.206 0.083 -0.54 0.44 0.51 0.19

Owens Corning 31 0.010 -0.91* 0.03 0.51 0.94 Owens & Minor 33 0.088 0.101 -0.91* 0.65 0.51 0.78

Owens-Illinois 38 0.086 0.077 -0.67* 0.27 0.23 0.80 Oxford Industries 42 0.116 -0.69 0.35 0.27 0.38

PALL 43 0.055 0.072 -0.82 0.46 0.43 0.55 PG&E 46 0.110 0.093 -0.69* 0.28 0.26 0.78

PMFG 38 0.074 0.241 -0.92* 0.09 0.57 0.34 PPL 46 0.093 0.102 -0.77* 0.38 0.26 0.82

PVH 43 0.043 0.089 -0.73 0.14 0.47 0.77 Paccar 38 0.089 0.086 -0.86* 0.40 0.28 0.44
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Panasonic 37 0.128 0.871 -0.65 0.61 0.41 0.13 Panenergy 30 -0.052 0.090 -0.58* 0.10 0.44 0.30

Park Electrochemical 42 0.038 0.102 -0.58 0.15 0.38 0.72 Parker Drilling 36 -0.022 0.063 -0.67 0.03 0.32 0.07

Parker-Hannifin 43 0.045 0.069 -0.80* 0.34 0.41 0.51 Penn Engr & Mfg 36 0.097 0.175 -0.82* 0.39 0.45 0.42

Penn Virginia 39 0.211 0.075 -0.82* 0.26 0.45 0.46 Penney (J C) 46 0.044 0.069 -0.56 0.29 0.22 0.59

Pentair 36 0.058 0.094 -0.93* 0.74 0.61 0.42 Peoples Energy 40 0.098 0.105 -0.75* 0.52 0.38 0.38

Pep Boys-Manny 40 0.102 0.095 -0.82* 0.62 0.29 0.67 Pepco Hldg 47 0.078 0.093 -0.67* 0.61 0.25 0.64

Pepsiamericas 37 0.050 0.087 -0.92* 0.37 0.17 0.88 Pepsico 45 0.117 0.050 -1.34 0.39 0.32 0.78

Perkinelmer 44 0.048 0.055 -0.88* 0.11 0.49 0.43 Pfizer 43 0.100 0.047 -1.22* 0.41 0.20 0.66

Pharmacia 38 0.088 0.074 -1.02* 0.37 0.20 0.66 Pharmacia & Upjohn 32 0.025 0.060 -0.97* 0.15 0.47 0.37

Phelps Dodge 38 0.065 0.080 -0.68* 0.30 0.56 0.61 Philips Electronics Nv 31 0.012 0.319 -0.72* 0.05 0.21 0.79

Piedmont Natural Gas 44 0.110 0.104 -0.95* 0.61 0.30 0.67 Pinnacle Entertainment 35 0.022 0.075 -1.03* 0.23 0.54 0.38

Pinnacle West Capital 45 0.081 0.100 -0.72* 0.21 0.28 0.60 Pitney Bowes 44 0.102 -0.73 0.32 0.60 0.83

Pitt-Des Moines 30 0.039 0.135 -0.84* 0.45 0.43 0.53 Playboy Enterprises 30 0.047 0.048 -1.08* 0.08 0.14 0.78

Pldt-Phil. Lng Dist Tel 38 0.148 0.225 -0.82* 0.65 0.42 0.75 Pnm Resources 44 0.016 0.100 -0.74 0.10 0.34 0.42

Pogo Producing 30 0.083 0.064 -0.96* 0.24 0.22 0.55 Possis Medical 32 -0.252 0.108 -0.73 0.57 0.67 0.71

Potlatch 44 0.058 0.071 -0.80* 0.23 0.27 0.59 Powell Industries 31 0.123 0.061 -0.93* 0.25 0.14 0.66

Ppg Industries 44 0.072 0.079 -0.78* 0.45 0.20 0.76 Precision Castparts 35 0.071 0.074 -0.91* 0.48 0.42 0.46

Primeenergy 31 -0.045 0.093 -0.55 0.08 0.27 0.38 Procter & Gamble 47 0.101 0.044 -0.98* 0.31 0.23 0.72

Progress Energy 45 0.078 0.091 -0.79* 0.71 0.28 0.68 Providence Energy 32 0.120 0.190 -0.78* 0.50 0.41 0.83

Public Service Entrp 46 0.079 0.097 -0.76* 0.52 0.23 0.73 Pulse Electronics 37 0.125 0.139 -0.88* 0.55 0.41 0.65

Pultegroup 32 0.001 0.086 -0.65* 0.48 0.55 0.27 Quaker Chemical 36 0.139 0.093 -0.78* 0.29 0.53 0.48

Quaker Oats 35 0.093 -1.02* 0.26 0.16 0.85 Quanex 38 0.114 0.098 -0.70 0.20 0.62 0.42

Questar 43 0.033 0.075 -0.79* 0.18 0.32 0.37 Radioshack 43 -0.061 0.068 -0.85* 0.27 0.38 0.14

Raven Industries 38 0.120 0.182 -0.64 0.68 0.35 0.79 Raychem 33 0.067 0.047 -0.76* 0.37 0.41 0.63

Raytheon 47 -0.144 0.109 -0.49 0.58 0.37 0.38 Regal-Beloit 37 0.022 0.101 -0.79* 0.42 0.38 0.30

Reynolds Metals 30 0.110 0.093 -0.77* 0.39 0.28 0.68 Reynolds & Reynolds 37 0.050 0.076 -0.89* 0.35 0.31 0.40

Rgs Energy Group 37 0.096 -0.81* 0.21 0.37 0.50 Rhone-Poulenc Rorer 32 0.050 0.065 -0.82* 0.22 0.40 0.55

Rite Aid 34 0.041 0.065 -1.19* 0.07 0.24 0.55 Robbins & Myers 37 0.073 0.101 -0.67* 0.31 0.27 0.71

Robert Half Intl 33 0.116 0.037 -0.86* 0.56 0.25 0.68 Rockwell Automation 44 0.062 0.086 -0.83* 0.24 0.29 0.75

Rogers 41 0.079 0.079 -0.75* 0.34 0.48 0.79 Rohm And Haas 44 0.097 0.067 -0.80* 0.48 0.25 0.67

Rollins 47 -0.040 0.054 -1.00* 0.48 0.50 0.61 Rotonics Manuf. 32 0.039 0.206 -0.55 0.25 0.39 0.69

Rowan Cos 38 -0.138 0.063 -0.66 0.57 0.23 0.30 Rpm Int’l 37 0.125 -0.89* 0.52 0.33 0.65

Rubbermaid 30 0.129 0.057 -0.88* 0.51 0.39 0.58 Ruby Tuesday 42 0.039 -0.93* 0.14 0.58 0.58

Ruddick 34 -0.080 0.093 -0.59 0.65 0.53 0.84 Russell 34 0.075 0.086 -0.78* 0.66 0.58 0.72

Ryder System 43 0.112 0.083 -0.93* 0.41 0.61 0.51 Ryerson Hldg 31 0.047 0.086 -0.64 0.28 0.35 0.44

Ryland Group 37 -0.175 0.105 -0.62 0.52 0.53 0.22 SJW 40 0.117 0.126 -0.78* 0.68 0.38 0.84

SONY 40 -0.100 0.530 -0.79* 0.24 0.27 0.30 SPX 47 0.052 0.067 -1.17* 0.05 0.38 0.23

Safeguard Scientifics 35 0.013 0.072 -1.03* 0.19 0.44 0.25 Safeway 38 0.068 0.075 -0.63 0.29 0.19 0.68

Sara Lee 43 0.084 0.071 -0.80* 0.40 0.25 0.89 Scana 46 0.103 0.092 -0.69 0.57 0.30 0.67

Schering-Plough 44 0.077 -1.02* 0.57 0.22 0.77 Schlumberger 44 -0.068 0.040 -0.98* 0.10 0.49 0.49

Scholastic 32 0.114 -0.84* 0.58 0.35 0.70 Schulman (A.) 36 0.098 0.088 -0.62 0.58 0.35 0.84

Scientific-Atlanta 35 0.087 0.060 -0.90* 0.33 0.39 0.31 Scott Paper 30 0.077 0.085 -0.60 0.38 0.22 0.76

Seagramltd 33 0.042 0.070 -0.97* 0.05 0.29 0.41 Sealed Air 38 0.053 0.080 -0.81* 0.25 0.18 0.66

Sears Hldg 39 0.020 0.064 -0.78* 0.19 0.37 0.34 Sears Roebuck 38 0.062 0.055 -0.76* 0.24 0.21 0.76

Sempra Energy 44 0.095 0.094 -0.65 0.29 0.28 0.69 Semtech 39 0.029 0.111 -0.66* 0.35 0.36 0.63

Seneca Foods 38 0.097 0.124 -0.78* 0.34 0.35 0.60 Sensient Technologies 40 0.138 0.078 -0.61 0.49 0.51 0.65

Sequa 34 0.022 0.133 -0.76* 0.42 0.63 0.41 Serviceinternational 36 0.087 0.086 -0.70* 0.50 0.37 0.64

Servotronics 30 0.027 0.139 -0.76* 0.11 0.49 0.28 Sherwin-Williams 47 0.037 0.076 -0.77 0.45 0.44 0.86

Sierra Pacific Res-Old 34 0.097 0.115 -0.52 0.68 0.29 0.76 Sifco Industries 37 0.042 0.176 -0.66 0.08 0.43 0.29

Sigcorp 32 0.127 0.113 -1.07* 0.78 0.24 0.77 Sigma-Aldrich 34 0.084 -1.10* 0.26 0.37 0.41

Skyline 43 -0.017 -1.02* 0.66 0.31 0.54 Skyworks Solutions 37 0.167 0.102 -0.72* 0.42 0.31 0.44

Sl Industries 42 0.131 0.161 -0.65* 0.47 0.36 0.57 Smith (A O) 36 0.012 0.076 -0.69* 0.19 0.33 0.75

Smith Int’l 39 0.040 0.056 -0.71* 0.24 0.38 0.31 Smithfield Foods 32 0.109 0.084 -1.00* 0.24 0.55 0.33

Smucker (Jm) 42 0.061 0.086 -1.04* 0.68 0.33 0.41 Snap-On 41 0.014 0.057 -1.11* 0.00 0.25 0.44

Snyders-Lance 41 -0.018 0.068 -0.98* 0.39 0.40 0.18 Sonat 32 -0.011 0.081 -0.72* 0.18 0.30 0.54

Sonesta Intl Hotels 32 0.059 0.181 -0.95* 0.12 0.32 0.60 Sonoco Products 41 0.115 0.069 -1.01* 0.52 0.29 0.62

South Jersey Ind. 43 0.060 0.115 -0.77* 0.59 0.25 0.61 Southern 46 0.104 0.090 -0.67 0.60 0.58 0.81

Southern Union 42 -0.026 0.075 -0.94* 0.23 0.20 0.36 Southwest Airlines 36 -0.058 0.065 -0.68* 0.81 0.53 0.48

Southwest Gas 43 0.015 0.110 -0.78* 0.20 0.30 0.44 Southwestern Energy 35 0.006 0.070 -0.84* 0.07 0.26 0.42

Sparton 40 0.088 0.130 -0.80* 0.16 0.55 0.45 Sprint Nextel 41 -0.008 0.083 -0.85* 0.41 0.29 0.46

Sps Technologies 31 0.069 0.089 -0.89* 0.18 0.20 0.56 St Joseph Light&Power 32 0.089 -0.64* 0.68 0.36 0.72

St Jude Medical 31 0.146 0.044 -1.09* 0.39 0.28 0.36 Standard Microsystems 32 0.078 0.051 -0.86* 0.14 0.59 0.58

Standard Motor Prods 38 0.078 0.122 -0.71 0.29 0.43 0.30 Standard Pacific 32 -0.038 0.111 -0.66 0.44 0.63 0.20

Standard Register 43 0.128 0.099 -0.50 0.66 0.31 0.78 Standex Int’l 43 0.076 0.095 -0.70* 0.35 0.23 0.58

Stanley Black & Decker 45 0.041 0.068 -1.12* 0.27 0.32 0.43 Starrett (L.S.) 42 -0.159 0.113 -0.54 0.54 0.50 0.66

Starwood Hotels 30 -0.026 0.052 -0.72* 0.04 0.36 0.33 Stepan 42 0.063 0.112 -0.69 0.25 0.30 0.48

Sterling Construction 30 0.122 0.102 -0.63 0.33 0.39 0.39 Stride Rite 39 0.080 0.090 -0.68* 0.59 0.41 0.55

Stryker 30 0.049 0.039 -1.12* 0.36 0.34 0.51 Sturm Rugerinc 36 0.015 0.102 -0.83* 0.65 0.60 0.70

Sunair Services 37 0.023 0.180 -0.90* 0.44 0.47 0.27 Sundstrand 31 0.082 0.076 -0.97* 0.33 0.62 0.74

Sunlink Health Systems 35 0.092 0.201 -0.78 0.26 0.65 0.78 Sunoco 43 0.075 0.083 -0.90* 0.22 0.30 0.58

Superior Industries 33 0.116 0.095 -0.99* 0.29 0.41 0.42 Superior Uniform 39 0.052 0.132 -0.63* 0.65 0.38 0.75

Supervalu 44 0.084 0.080 -1.09* 0.16 0.47 0.27 Symmetricom 30 0.007 -0.95* 0.03 0.62 0.38

Synalloy 40 0.003 0.117 -0.74* 0.37 0.35 0.48 Sysco 39 0.116 0.061 -1.10* 0.81 0.43 0.89

TORO 41 0.111 0.081 -0.76* 0.39 0.51 0.62 TRW 37 0.072 0.082 -0.81* 0.34 0.28 0.56

TSR 30 -0.015 -0.53 0.03 0.59 0.58 Tambrands 32 0.166 0.064 -0.87* 0.56 0.43 0.85

Target 41 0.161 0.066 -1.21* 0.54 0.27 0.78 Tasty Baking 41 0.051 0.116 -0.73* 0.32 0.54 0.69

Teco Energy 47 0.069 0.083 -0.71* 0.29 0.26 0.66 Tecumseh Products 40 -0.175 0.083 -0.34 0.36 0.51 0.46

Tektronix 39 -0.035 -0.96* 0.01 0.66 0.39 Teleflex 42 0.070 0.106 -0.92* 0.41 0.62 0.60

Tenet Healthcare 37 -0.012 0.016 -0.90* 0.33 0.40 0.53 Tennant 40 0.071 0.075 -1.18* 0.30 0.41 0.14

Tenneco 41 0.066 0.085 -0.85* 0.31 0.24 0.65 Teradyne 39 0.139 0.047 -0.75* 0.24 0.45 0.26

Tesoro 35 0.038 0.099 -0.89* 0.19 0.25 0.35 Texaco 35 0.081 0.046 -0.87* 0.32 0.07 0.81

Texas Industries 43 0.154 -0.72 0.51 0.58 0.32 Texas Instruments 44 0.044 0.048 -1.04* 0.11 0.34 0.52

Textron 46 0.066 0.082 -0.80* 0.22 0.20 0.62 Thermo Fisher 35 0.049 0.048 -0.72* 0.29 0.33 0.17

Thomas Industries 36 0.010 0.098 -0.59 0.51 0.32 0.48 Thomas & Betts 47 0.003 0.055 -0.79* 0.31 0.27 0.38

Tidewater 39 -0.020 0.069 -0.92* 0.62 0.30 0.22 Time Warner Inc-Old 32 0.062 0.061 -0.97* 0.76 0.26 0.30

Times Mirror -Ser A 35 0.055 0.064 -0.80* 0.06 0.10 0.62 Timken 43 -0.004 0.074 -0.76 0.17 0.13 0.47

Titan 32 0.045 0.072 -0.98* 0.04 0.39 0.34 Tjx Companies 37 0.050 0.068 -0.58 0.42 0.56 0.84

Continued on next page . . .

24



. . . table continued from previous page.

Company name Ti r̂i ICC φi R2
x R2

d R2
y Company name Ti r̂i ICC φi R2

x R2
d R2

y

Todd Shipyards 35 -0.045 0.109 -0.48 0.30 0.42 0.36 Tootsie Roll 44 0.075 0.097 -0.59 0.69 0.21 0.76

Trane 32 0.041 0.083 -0.92* 0.30 0.57 0.86 Trinity Industries 42 0.051 0.078 -0.82* 0.35 0.38 0.17

True North Comm. 32 0.188 0.108 -0.74* 0.34 0.43 0.28 Twin Disc 41 0.079 0.131 -0.97* 0.10 0.43 0.23

Tyler Technologies 41 0.057 0.089 -0.86* 0.27 0.31 0.37 Tyson Foods 38 0.073 0.089 -0.84* 0.13 0.57 0.63

U S Lime & Minerals 35 0.048 0.150 -0.52 0.16 0.30 0.28 UGI 44 0.043 0.100 -0.74* 0.12 0.17 0.72

URS 36 0.038 0.095 -1.01* 0.52 0.52 0.63 USG 38 0.101 0.086 -0.87* 0.46 0.22 0.68

UST 43 0.063 0.073 -1.05* 0.26 0.23 0.86 Uil Hldg 46 0.097 0.125 -1.01* 0.31 0.52 0.57

Unicom 35 0.102 0.097 -0.58 0.43 0.25 0.74 Unilever 46 0.065 0.807 -0.96* 0.58 0.25 0.80

Unilever Nv 43 0.075 0.564 -1.02* 0.65 0.24 0.90 Union Camp 31 -0.219 0.071 -0.36 0.40 0.36 0.39

Union Pacific 47 0.013 0.064 -0.84* 0.06 0.18 0.72 Unisource Energy 43 0.057 0.098 -0.87* 0.33 0.33 0.65

Unisys 37 0.085 0.056 -1.03* 0.20 0.10 0.68 United Continental 33 -0.026 0.093 -0.90* 0.19 0.17 0.50

United Industrial 38 0.068 0.125 -0.61 0.35 0.40 0.60 United Technologies 47 0.079 0.084 -0.97* 0.31 0.26 0.71

United-Guardian 30 0.134 0.117 -0.98* 0.61 0.42 0.53 Universal Corp/Va 43 0.068 0.091 -0.91* 0.31 0.38 0.54

Unocal 38 0.091 0.082 -0.84* 0.62 0.23 0.75 Upper Penins. Energy 30 0.100 0.214 -0.59 0.39 0.42 0.76

VF 43 0.152 0.081 -0.90* 0.51 0.43 0.46 Valmont Industries 41 0.108 0.098 -0.86* 0.23 0.55 0.58

Valpey-Fisher 42 0.064 0.143 -0.73* 0.13 0.33 0.52 Valspar 41 0.077 0.099 -0.49 0.60 0.46 0.89

Varian Medical Systems 42 0.024 0.062 -0.99* 0.13 0.48 0.86 Vectren 44 0.121 0.106 -0.96* 0.68 0.30 0.55

Veeco Instruments 32 0.213 0.077 -0.93* 0.68 0.51 0.37 Village Super Market 34 0.043 0.257 -0.88* 0.39 0.26 0.61

Virco Mfg. 36 0.103 0.153 -1.00* 0.46 0.44 0.66 Vishay Intertechnology 34 0.047 0.067 -0.85* 0.29 0.59 0.11

Vulcan Materials 47 0.083 0.076 -0.75* 0.77 0.36 0.73 Wackenhut -Ser A 33 0.020 0.136 -0.74* 0.44 0.33 0.60

Wal-Mart Stores 39 0.195 0.037 -0.93* 0.62 0.43 0.65 Walgreen 43 0.103 0.065 -0.88* 0.81 0.55 0.88

Wallace Computer Svcs 34 -0.198 0.080 -0.45 0.54 0.48 0.23 Warner-Lambert 35 0.003 -0.87* 0.04 0.14 0.85

Washington Post 37 0.143 0.074 -0.61 0.66 0.42 0.62 Watkins-Johnson 30 0.029 0.077 -0.79* 0.08 0.52 0.59

Watsco 43 0.079 0.274 -0.64 0.26 0.36 0.42 Wausau Paper 30 0.078 0.069 -0.88* 0.32 0.63 0.57

Wd-40 36 -0.196 0.070 -0.44 0.44 0.60 0.60 Weis Markets 42 -0.071 0.071 -0.30 0.73 0.35 0.55

Wells-Gardner Electr. 30 0.085 0.109 -0.90* 0.25 0.34 0.44 Wesco Financial 37 0.015 0.051 -0.36 0.10 0.43 0.71

West Pharmaceutical 38 0.135 0.075 -0.83* 0.40 0.29 0.53 Westar Energy 42 0.089 0.100 -0.70 0.25 0.47 0.47

Westmoreland Coal 31 0.038 0.070 -0.83* 0.11 0.07 0.74 Weyco Group 42 0.090 0.154 -0.87* 0.60 0.35 0.67

Weyerhaeuser 44 0.000 0.058 -1.03* 0.21 0.34 0.46 Wgl Hldg 45 0.072 0.097 -0.75* 0.65 0.23 0.66

Whirlpool 47 0.060 0.070 -0.84* 0.10 0.37 0.40 Wiley (John) & Sons 40 0.108 -0.68* 0.75 0.36 0.75

Williams Cos 39 0.043 0.077 -0.96* 0.11 0.34 0.41 Winn-Dixie Stores 40 -0.267 -0.49 0.33 0.67 0.89

Winnebago Industries 38 0.059 0.061 -0.75* 0.15 0.39 0.42 Wisconsin Energy 47 0.131 0.084 -0.76* 0.85 0.30 0.77

Witco 34 0.134 0.088 -0.90* 0.30 0.30 0.54 Wolverine World Wide 40 0.003 0.093 -0.52 0.39 0.51 0.82

Woodhead Industries 31 -0.098 0.110 -0.78* 0.20 0.56 0.15 Worldwide Restaurant 32 0.137 0.084 -0.50 0.36 0.36 0.35

Worthington Industries 37 0.093 -0.95* 0.58 0.57 0.55 Wrigley (Wm) Jr 41 0.097 0.062 -1.17* 0.70 0.36 0.89

Wsi Industries 33 0.037 0.210 -0.78* 0.29 0.34 0.19 Wyeth 44 0.041 0.051 -1.20* 0.58 0.46 0.68

XTRA 32 0.132 0.103 -0.65* 0.48 0.32 0.60 Xcel Energy 46 0.057 0.093 -1.09* 0.21 0.51 0.22

Xerox 45 0.015 0.063 -0.92* 0.03 0.24 0.51 Yrc Worldwide 43 -0.075 0.073 -0.90* 0.04 0.44 0.53

ZALE 33 0.067 0.056 -0.76* 0.25 0.34 0.71 Zareba Systems 32 0.083 0.451 -0.66* 0.17 0.59 0.28

Zemex Cda 31 0.033 0.186 -0.61 0.18 0.58 0.33 . .

Note: Some company names are abbreviated. Ti is the firm-specific sample size. r̂i is estimated expected return. ICC
is the firm-specific median estimate of the composite measure of implied cost of capital from Hou et al. (2012). φi is the
estimated coefficient from equation 18; an asterisk indicates significance at α = 0.01 via a t-statistic with N − 1 degreees
of freedom. R2

x, R2
d and s2d are the associated R-squares. It holds that α3 = α1 − α2, w31 = w11 − w21, w32 = w12 − w22

and w33 = 1 + r − w23.
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