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Abstract

We augment seminal models based on Ohlson (1995) by integrating the value impact of ratings related
to three different extra-financial categories, i. e. corporate governance, human capital, and innovation
capital. By integrating extra-financial information in valuation models, we examine whether current
market values can be better estimated and future stock performance better predicted when
considering this information. For a sample of large European public firms, we find that a model
including human capital information and analysts’ earnings forecasts best explains current stock
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1 Introduction capital indicators and the market-to-book ratio for

In this study, we analyze whether extra-financial
information (EFI) is useful for explaining firms’
current market prices and for identifying under- and
overvalued firms in a residual income valuation
framework. We use the term EFI because it lends a
broader connotation than intangible assets or
intellectual capital. We specifically study the effects
of corporate governance (CG), human capital (HC),
and innovation capital (IC) information. The
remainder of the introduction is structured as follows:
First, we present empirical evidence for the
relationship between EFI and company performance,
respectively the stock price. Then, we map the
theoretical link between EFI and the residual income
used to determine the fundamental value of a
company. Finally, we give an overview of the
implemented valuation models based on Ohlson
(1995) and pose our research questions.

The notion whether EFI contributes in
determining the fundamental value of firms is
supported by growing literature dealing with
corporate market value and book value. Many studies
attribute extra-financials to the discrepancy between a
firm’s book value and market value. Among these
studies is Séaenz (2005), who examines the
relationship between human, structural and relational
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banks in Spain. He finds a positive relationship
between HC indicators and the market-to-book ratio.
Amir and Lev (1996) investigate the value relevance
of financial and non-financial information in the
cellular communications industry and Deng et al.
(1999) look at the ability of patent-related measures to
predict stock returns and market-to-book ratios.
Daniel and Titman (2006), a recent study that
examines the book-to-market effect on stock returns,
takes an innovative approach that distinguishes
between information on tangible and intangible assets.
Tangible assets are defined as measures of past
accounting-based performance and intangible assets
as the component of news about future performance,
which is unrelated to past performance. Daniel and
Titman (2006) show that future stock market
performance can be explained by past intangible asset
information, but not by past tangible asset
information. They argue that there is a negative
relationship  between  past intangible assets
information and future performance which can be best
explained by investors who overreact to intangible
assets information. With respect to stock returns,
Edmans (2007) finds that Fortune magazine’s “Best
companies to work for in America” earned 14% per
year over 1998-2005, which is double the market
return. They outperformed market, industry and
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characteristics ~ benchmarks at  long-horizons.
Aggarwal et al. (2007) compare the CG of foreign
firms with the governance of similar U.S. firms. They
find that firms with independent board and audit
committees are valued higher. In contrast, they
observe that the separation of the chairman of the
board and of the CEO functions, for example, is not
associated with higher shareholder wealth. Using
Tobin’s q and the return on assets as measures of
performance, Jermias (2007) finds that managerial
share ownership has a positive effect on the
relationship between companies’ R & D intensity and
performance. However, the aforementioned CEO
duality has a negative effect on the relationship.
Volckner and Pirchegger (2006) confirm the
importance of intangible assets. They find from a
survey of German companies that managers regard
intangible assets as important value drivers. However,
they document that current practices in measurement,
management, and reporting of intangible assets are
not in line with the requirements postulated in the
literature.

The idea for including EFI in the residual
income dynamics of an Ohlson (1995) type-model is
linked to the following arguments. First, EFI can be a
source of competitive advantage or disadvantage. This
is e. g. underpinned by strategic management theory.
Building on Barney (1991) and Grant (1991), a firm
can establish a sustainable competitive advantage
when it manages to establish rare, inimitable,
valuable, and non-substitutable capabilities based on
its resources. According to Barney (1991: 101), firm
resources include “all  assets, capabilities,
organizational processes, firm attributes, information,
knowledge, etc. controlled by a firm that enable the
firm to conceive of and implement strategies that
improve its efficiency and effectiveness.” Hence, IC,
HC, and CG represent these resources.

Second, there are several theoretical links
between EFI and firm performance that in turn drive
the yield on stock and the market value of a firm. For
IC, Crépon et al. (1998), develop a structural model
that explains productivity by innovation output and
innovation output by research investments. Crépon et
al. (1998: 115) find that “firm innovation output, as
measured by patent numbers or” innovative “sales,
rises with its research effort and with the demand pull
and technology indicators, either directly or indirectly
through their effects on research.” Further, “firm
productivity correlates positively with a higher
innovation output, even when controlling for the
skill” composition “of labor as well as for physical
capital intensity.”

A theoretical link between superior human
resource management and positive financial outcomes
is e. g. given by Guest (1997). Becker and Huselid
(1998: 53) focus on the “potential of a high
performance work system to serve as an inimitable
resource supporting the effective implementation of
corporate strategy and the attainment of operational
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goals.” They provide a model that shows how the
market value of a company is driven by human
resource management.

According to the principal agent theory, agency
costs emerge due to a conflict of interests between
shareholders and managers (Jensen and Meckling,
1976). Agency costs can result in lower cash flows to
the shareholders (La Porta et al. 2000). CG is a set of
mechanisms through which outside investors protect
themselves or are protected against expropriation by
managers. Although agency costs cannot be
completely eliminated, they can be reduced by good
CG.

Based on theoretical models and empirical
studies, the link between a specific EFI category and
corporate performance is not always positive. Chan et
al. (2001: 2432), for example, argue that many R&D
intensive firms have few tangible assets and “their
prospects are tied to the success of new, untested
technologies and hence are highly unpredictable.”
Third, we assume that in our study superior (inferior)
rated EFI is a source of competitive advantage
(disadvantage), as the ratings we use are based on
criteria for assessing the competitive position of a
company resulting from its CG, HC, and IC. Fourth, it
is important to mention that the EFI we include in the
models is predominantly not reflected by the
accounting system by design and thereby contains
additional information content. The extra-financial
ratings impose heavy weight on the change of criteria.
It will take time for the accounting system to absorb
this new information. Finally, a company will earn an
additional positive (negative) residual income when it
has a competitive advantage (disadvantage). Since the
EFI in period t contains additional information about
the competitive advantage in t+1, we use this
information to predict the residual income of period
t+1. This logic applies also for periods after t+1.
Hence, it is our hypothesis that future residual income
can be better predicted in a linear information model
by considering EFI. If this hypothesis cannot be
rejected, the fundamental value of a company which
is based on future RI should be able to be more
precisely determined.

When capital markets are efficient in the
semistrong form (Fama, 1991), and EFI is relevant
and available to market participants, we expect this
information to be reflected in present stock prices. We
explicitly estimate linear information dynamics
similar to those proposed by Ohlson (1995) to
determine fundamental market values. Thereby, we
modify three commonly used empirical versions of
the Ohlson (1995) model by additionally including
EFI in the linear information model (LIM). As proxies
for EFI we consider CG, HC and IC ratings based on
publicly available information only. We analyse a
model that is based on Ohlson (1995) but does not
include the “other information” variable v in the LIM
(model la). This model has already been empirically
implemented by Myers (1999), for example. In a
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second model, we additionally include EFI in our
LIM (Ib). Model Ila is based on Ohlson (2001) who
shows how to account for “other information” v by
assuming that next period expected earnings are
observable with the help of analysts’ earnings
forecasts. “The term v summarizes information that
is captured in a firm’s stock price because of its
ability to predict future abnormal earnings, but is not
yet reflected in the firm’s financial statement” (Hand
and Landsman, 1998: 2). The “other information”
variable is calculated based on earnings expectations
and current accounting data. Model Ila was tested by
Dechow et al. (1999) and Pfeil (2003), for example.
To determine whether EFI has information content
beyond analysts’ forecasts and accounting figures, we
develop our own model Ilb. As stated by Callen and
Segal (2005: 409), “studies by Dechow et al. (1999),
Myers (1999), Callen and Morel (2001) and Morel
(2003) provide extensive empirical evidence that the
Ohlson (1995) model is of limited empirical validity.”
One reason for these results can be seen in the
shortcoming of the Ohlson (1995) model to account
for conservative accounting. For this reason we
implement also model Illa based on Choi et al.
(2006), in short COP (2006), who modified the
Feltham and Ohlson (1995) model to test whether it
can reduce problems related to unconditional
conservatism. This model was also implemented by
Henschke et al. (2007). Finally, our model Illb is
based on model Illa and additionally includes EFI.
Since the Feltham and Ohlson (1995) model is a
generalisation of the Ohlson (1995) model, we call
model 111 a specification of Ohlson (1995) in this
study.[1]

We explore the following research questions for
our sample of European firms:

1. Does a positive influence of EFI on next
period’s residual income exist? Can the residual
income of the next period be better explained when
EFI is considered?

2. Which of our different models is best in
explaining current market prices? Does EFI make a
difference?

3. Which of the considered models is most
appropriate for predicting future stock performance
by identifying under- and overvalued companies?
Again, does EFI make a difference?

We contribute to the literature in two ways: We
design new residual income valuation models based
on linear information models to capture the potential
influence of EFI on firm value. Additionally, we
deliver a first empirical assessment of the utilitarian
value of these models.

As a recently published paper of Tsay et al.
(2008) considering bankruptcy and agency costs
shows the LIM methodology is at the forefront of
research. The remainder of this paper is organized as
follows. The basic Ohlson (1995) model is
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summarized in section 2. In section 3, we present the
empirical versions of our linear information models.
Section 4 describes EFI as well as employed financial
and accounting data. In section 5, we test our
hypotheses and present the results. Section 6
concludes our study.

2 Theoretical Background

This section summarizes the basic assumptions of the
Ohlson model.[2] The model is based on the residual
income valuation model. Ohlson (1995) creates an
analytical specification of basic residual income
valuation models enabling researchers to calculate
future abnormal earnings and as a consequence the
present value of a firm. For this reason, we present the
residual income valuation framework and then the
linear information dynamics introduced by Ohlson
(1995).

2.1 Residual Income Model

First, the present value of expected dividends
assumption is applied. It states that the firm value V;

is the present value of expected future dividendsd,, . :

t+t

i Et[dt+1:]

E.(-) is the expectation operator, conditional on

available information at time t and R is the discount
factor 1 plus the cost of capital r.

The next assumption is the clean surplus relation
which states that bv, , the book value of equity at the

end of period t, can be calculated by adding the
earnings x, of period t to the book value at the end of

period t-1 and subtracting the net dividends d, of
period t:

bv, =bv,_, +x,-d,.
The residual income RI of period t is defined as
RL =x,-r-bv,,,
where 1 is the cost of capital.
Combining the three equations above yields the

basic equation of RI valuation:

Vt — th + OzO: Et [RIt+1:] .

T
=1

Next, we present Ohlson’s (1995) framework for
predicting future RI.

2.2 Ohlson’s Information Dynamics
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The linear information dynamics, also called the
linear information model, basically consists of two
equations in the Ohlson (1995) version. The first one
predicts the RI of the next period based on the RI of
the present period and based on “other information”
v,. The “other information“ is defined as value
relevant information that can be observed at the end
of period t but is not yet captured by the accounting
system which means that the information is not
reflected by x, and bv, . It is assumed that RI is only
temporary, since a firm is not likely to earn abnormal
returns in perpetuity in a competitive economy. For
this reason, the equation includes a persistence
parameter o which is assumed to lie between zero
and one:

RL,, =0 R +vi+ €1 t+1 [3]

The second equation specifies the development
of the “other information”:

Vigr =Y Vi T Eo 44

Since the influence of “other information” on RI
is assumed to be temporary, the values of y should

also lie between zero and one. » and y are assumed

to be fixed parameters over time. The disturbance
terms ¢, ,, and &,,,, are unpredictable, zero-mean

variables. Combining the two equations above
delivers a forecast of expected future RI.

Ohlson (1995) derives the following closed form
valuation function combining the linear information
dynamics with the RI valuation framework:

V,=bv,+a, -RL +o, v, ,

where

o =— and

Next, we modify this model to include EFI and
to allow for conservative accounting as well.

3 Empirical Versions of Linear
Information Models

In this section, we present six different information
dynamics and the price equations that they imply.
Basically, we present three different models each with
two different specifications a and b. Version b of each
model additionally incorporates EFl. We use three
different kinds of EFI: CG, HC, and IC.[4]

The first LIM is based on RI and thus similar to
the Ohlson (1995) model without “other information”.
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Model 11 is based on model | but additionally
incorporates analysts’ forecasts. Model Il is based on
Choi et al. (2006) considering conservatism in the
spirit of Feltham and Ohlson (1995).

3.1 Linear Information Model I

We first present the Ohlson model without “other
information”. This model assumes that expectations
of future RI are based on information about current RI
only (abbreviated as la-O for the Ohlson model) or on
information about current RI plus EFI (abbreviated as
Ib-OCG, Ib-OHC, and Ib-OIC for the Ohlson model,
including the respective kind of EFI). RI is assumed
to change rather slowly over a longer period, since a
competitive advantage or disadvantage is unlikely to
cease to exist or to occur suddenly. Economic
intuition concerning version b is that the EFI variable
(ef) to a large extent is not reflected by the present
equity book value and earnings. But it is publicly
known and thus it can be better used to predict future
RI.
The linear dynamics for version Ib is:

(1) RL,, =o, ‘R + o, -ef, + €t

(2) eft+1 :Bl 'eft tEst11s

where g ,,, with k=1 and 2 are zero mean
error terms and ef, represents the different kinds of
EFI at period t. For ef,, we include the variables
cg,, hc, and ic, for the CG, HC, and IC

information, respectively.
This model implies the valuation equation
(derivation is shown in appendix A):

(3) V, =bv, +a, Rl +a, -ef,,

where
o, =% and
R-0,)
‘R
o, ©s

" R-0)R-B,)

In the above equations, , is the persistence

parameter for abnormal earnings. In a competitive
market, o, is assumed to be smaller than one since a
competitive advantage is assumed to erode in a
competitive environment. Thus, competition will
reduce RI towards zero. It is assumed to be non-
negative since a competitive advantage will not
induce a competitive disadvantage in the next period:
o<, <1. ef is assumed to trend to zero over time
because an advantage or disadvantage based on extra-
financials should also be transitory in a competitive
environment. Thus, we assume j3, to lie between zero
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and one. Further, the parameter , should be positive

because we assume that superior EFI is an indicator
for a competitive advantage. o, is not necessarily

smaller than 1. This is because ef is trending towards
zero: 0<pB, <1 and w, >o0. Version la is a reduced

form of Ib: As ef, is zero, a, -ef, vanishes in the
valuation equation (3) as well as in the whole model.

3.2 Linear Information Model IT

As for model I, we examine two different versions of
LIM I1. However, for LIM Il we explicitly describe
both versions (lla without and Il1b with EFI) as they
are a little bit more involved. In LIM lla, we follow a
procedure for calculating the “other information”
variable v, that was suggested by Ohlson (2001). The

basic idea of the approach is that future RI is
forecasted on the basis of current RI and “other
information” using analysts’ earnings forecasts. Prior
studies following this approach include Dechow et al.
(1999), Hand and Landsman (2005), as well as
McCrae and Nilsson (2001).

LIM lla (abbreviated as lla-OA for the Ohlson
model including analysts’ forecasts) is based on the
following information dynamics:

(4) R, =0, RL +v, + €141

(5) Vizr =V1 Vet 85444

Ohlson (2001) suggests measuring v, as the

difference between the expected RI for period t+1
based on market’s expectations in period t and the
forecast based on the current period RI only:

vy =Ey [RIt+1]_ o, -RL.

In line with prior studies we use for the period t
conditional expectation of period t+1 earnings the
consensus analysts’ forecast of period t+1 earnings,
denoted f, :[5]

Et[RI’Hl]:fta:ft —r-bv,.
Then v, can be measured as:

v =ff —o, -RI,.

This means that the “other information”, v,, is

the difference between abnormal analysts’ earnings
forecasts and the expected residual income in t+1,
based on the linear information dynamics of model la.

LIM lla implies the following valuation
equation:

(6) Vi=bv, +a, R +o,-vy,
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where
(O)
o, =—-=" and
R-o,
R
o, =

° (R_O%)(R_%).

The parameter value of vy, depends on w, since
the latter is used for calculating v, .
®, is smaller than one in a competitive market and
the influence of v, is also assumed to trend to zero:
0<m, <1, and 0<y, <1. g, With k=1 and 2

are zero mean error terms.

LIM IIb is a combination of LIM Ib and Ila. We
implement this model to examine the value of EFI
when analysts’ forecasts are already considered in the
model (abbreviated as 11b-OACG, 11b-OAHC, and Ilb-
OAIC for the Ohlson model, including analysts’
forecasts and the respective kind of EFI). The notion
is that extra-financials contain relevant information
beyond RI and analysts’ forecasts.

LIM 1lb is based on the following information
dynamics:

(7) RL,, =0, -RL+o, -ef, +v, +¢
(5) Vi1 =1 Vit Eo i1

(2) eft+1 :Bl 'eft tE3t11s

1,t+1

where g ;,, with k=1,2,3 are zero mean error

terms and ef, represents EFI. Equation (5) reminds
us of LIM lla and equation (2) of LIM Ib.

Here, we estimate the “other information”
variable, v, as the difference between the expected

RI based on market’s expectations in period t of RI
for t+1 and the anticipated RI based on the current
period RI plus the effect of EFI:

v, =f2 —[o, -RI, + o, -ef,].

Thus, in this model, v, is information known to

the market concerning RI of period t+1 by using
analysts’ forecasts minus information known by
extrapolating historical accounting figures and EFI. In
both versions, Ila and llb, the expected RI for period
t+1 is f?. However, from period t+2 on, the
information dynamics yields different forecasts for
RI.

This model implies the following valuation
equation:

(8) Vi =bv, +a, -RL +a,-ef +a, v,

where
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o =—21
I_R—wI’
o, R
o,=—=——, and
° (R_mlxR_EH)
R
o, =

° (R—(Dl)(R—Yl)'

®, will be smaller than one in a competitive
market and the influence of ef, and v, is also
assumed to trend to zero. Thus, B, and vy, are
between zero and one. , is assumed to be positive:
0<m, <1,0=<f,<1,0=<y, <1, ®, >0.

3.3 Linear Information Model III

Most studies testing the Ohlson (1995) or the Feltham
and Ohlson (1995) model find that the estimates of
firm values are negatively biased (e.g. Dechow et al.,
1999, Myers, 1999, and Callen and Segal, 2005). The
negative bias of the Ohlson model is explained in the
literature by the violation of the assumption of
unbiased accounting and thus by the shortcoming to
allow for conditional and unconditional conservatism.
The Feltham and Ohlson (1995) model incorporates a
conservatism coefficient to account for unconditional
conservatism.

In contrast to their model, this coefficient is
negative in most empirical studies.[6] Thus, the model
is not able to capture unconditional conservatism in
an appropriate way. Choi et al. (2006), for short COP
(2006), modified the Feltham and Ohlson (1995)
model to mitigate this problem. COP (2006: 76) argue
that, if the “assumed dependence between book value
and expected future Rl does not reflect information
about the mean” of “other information” v, “this

characterization of accounting conservatism will not
capture the anticipated unwinding of conservatism
that is implied when average RI in the estimation
period is negative and average Ol is positive” because
“intrinsic value estimates contain a conservatism-
related bias”.

We test the COP (2006) modification in LIM
Illa (abbreviated as Illa-COP) and additionally
include EFI in LIM Illb (abbreviated as 111b-COPCG,
I11b-COPHC, and I1Ib-COPIC for the COP (2006)
model, including the respective kind of EFI). The
logic for including EFI is as already mentioned above:
we argue that it contains additional information
besides accounting figures and analysts’ forecasts.

LIM Il1b has the following linear dynamics:

©)

RL,, =0, -bv,+ o, -RI, + o, -ef, + v, + €1 t41

(10) bvy, =G-bv, T& 041,

”
NTERPRESS
VIRTUS

301

(11) Vit =%o0 " th Y1 Vet Egt41

2 eft+1 =B - eft €411

where g, with k=1,2,3, and 4 are zero
mean error terms. o, and y, are conservatism
parameters. The persistence parameters o,, B, andy,
are assumed to have the following range: o<w, <1,

0<B,<1and 0 <y; <1.G (1<G<R) represents
one plus the growth rate of book value. In equation
(9), ef, is zero for LIM Illa and equation (2) also
disappears. We calculate v, as the difference between

the expected RI based on analysts’ earnings forecasts
for period t+1 and the expectation of RI for period t+1
based on the RI dynamics. Since the RI dynamics
varies between LIM lIlla and Illb, v, varies between
the two versions. For version a (this is the model
without EFI), v, is

v, = (o0, - bv, + ®, -R1,)

and for version b (with EFI) it is
v =2 — (w0, -bvy + ©, -RI, + o, - ef, )

As in models Ila and llb, the expected RI for
period t+1 is f? for models Illa and Illb, too. From

period t+2 on, the information dynamics vyield
different forecasts for RI. In order to illustrate the
different RI dynamics, the evolution of expected RI is
shown for the company Saint Gobain in figures 1A
and 1B in appendix B.

LIM 1Ib implies the following valuation
equation:
(12)
Vt=(1+OL4+OLS)-th+OLl-RIt+Otz-eft+(13-\/t,
where
o, = O ,
R-o,
o = o, R
° (R—(Dl)(R—Bl),
o = R
° (R_(’J1)(R_Y1),
‘R
(14:030—, and
(R-o,R-G)
o = Yo R

> R-o)JR-7,JR-G)’

LIM llla is a reduced form of Illb: As ef, is
zero, o, - ef, vanishes in the valuation equation (12).
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4 Data Sample and Extra-Financial
Information

Financial information is obtained from Thomson
Financial Datastream and EFI is represented by
ratings from The Value Group.[7] The ratings are
based on information published by the rated
companies. The initial sample consists of 150
companies of the EURO STOXX with the largest free
float market capitalization for the time period 2004-
2005. We do not consider EFI before 2004 and also
do not include companies with less free float market
capitalization due to poor public EFI data availability.
In line with prior studies, we exclude all financial
companies that have a SIC code starting with 6 (46
companies). We furthermore eliminate companies
when only preferred stock is listed because we value
common stock (2 companies). We also delete firms
with a negative book value since their future
prospects are uncertain and companies with missing
financial data (14 companies). Finally, companies
with missing ratings are excluded (29 companies).
Thus, we end up with 59 companies in our sample.

We use Datastream to collect annual accounting
data on earnings, book values of equity, and value
added which we define as earnings before interest and
taxes plus salaries. Furthermore, it is important to
note that extraordinary items are not stated separately
under IFRS. For this reason, we calculate RI based on
net income available to common. Earlier empirical
research (e. g. Dechow et al., 1999, Myers, 1999) uses
earnings before extraordinary items because
extraordinary items are nonrecurring, and so their
inclusion is unlikely to enhance the prediction of RI.
However, our approach corresponds with the Ohlson
(1995) model based on a clean surplus accounting
system. Further, it must be mentioned that in IFRS, as
well as in US-GAAP, the clean surplus relation is
violated to some extent.[8] We use restated data from
Thomson Financial (restatement reason code: change
in GAAP followed) for the year 2004, when a firm
changed from local GAAP to IFRS in 2005. The
restated book value of equity for the year 2003 that
we need to calculate the RI for the year 2004 is hand-
collected from the year 2005 annual report when a
firm was switching to IFRS.[9] From 2005 on, no
firm applied local GAAP. So we assure that all
accounting data used in this study are based on IFRS
or US-GAAP. A one year ahead median earnings
forecast from I/B/E/S is also obtained via Datastream.
We take the forecasts of the Thursday before the third
Friday of the sixth month after the end of a firm’s
fiscal year. With this procedure, we assure that
accounting information is in fact available to analysts.
Also, The Value Group ratings are based on
information publicly available six months after the
fiscal year.

We obtain the free float market value, stock
prices and the return index of the EURO STOXX
from Thomson Financial for the years 2000-2007 and
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the ten year Euro benchmark bond interest rate which
is used as the risk free interest rate for the years 2002-
2005 for the linear information models. As opposed to
a price index, we use a net return index of the EURO
STOXX because there is no total return index of the
EURO STOXX. Valuation figures as well as stock
prices are adjusted for stock splits. The latter are also
adjusted for dividends distributed during the six
months following the end of the fiscal year where
appropriate. The predictive power of the models is
tested using buy-and-hold total stock returns and the
Sharpe Ratio. The risk free interest rate for the Sharpe
Ratio is proxied by the one year German treasury
bond issued at 2006-06-30.

We obtain three different extra-financial ratings
from The Value Group: (i) Corporate governance
(CG): Assessment of the adoption of processes and
rules for solid governance which assure that
shareholders receive an adequate return on their
investment. (ii) Human capital (HC): Assessment of
how a firm manages to establish an environment and
processes so that employees deliver their optimum to
the firm‘s success. (iii) Innovation capital (IC):
Assessment of a firm’s current innovation success as
well as its efforts to assure future capabilities for
innovation. According to The Value Group, all data
used to generate the extra-financial ratings are
published by the companies in annual, social and
other company reports. This distinguishes the ratings
used in this study from other available ratings in this
field where also private information is processed. The
ratings are based on scoring models that primarily
incorporate quantitative data. The HC rating, for
example, is based on the category Training and on the
category  Motivation/Retention/Satisfaction.  Both
consist of several indicators. Training e. g assesses the
annual number of training days per employee,
especially the change over time.
Motivation/Retention/Satisfaction ~ examines  the
change in annual employee turnover and the change in
the number of employees, for example. Each rating
evaluates companies on a scale from 0 to 10 with 10
as best rating score. Neither market value nor book
value or RI, i. e. accounting or processed accounting
figures, enters the ratings.
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Table 1 depicts the Pearson correlation
coefficients for the different extra-financial ratings of
the years 2004 and 2005. As can be seen from the
table, the correlation between the same rating
categories of 2004 and 2005 is always positive
(although not significantly different from zero for
HC). Focusing on the different ratings, one can see
that CG and HC ratings are generally negatively

correlated whereas there is a positive correlation
between CG and IC. The correlation between IC and
HC ratings is generally positive with the exception of
IC 2005 and HC 2005. Generally, the correlations
between the different ratings are not statistically
significantly different from zero (with the exception
of IC 2005 and CG 2005).

Table 1: Pearson Correlations for Extra-Financial Ratings

CG zo004 CG zo005 HC 2004 HC 2005 IC 2004
CG 20053 0.776
(0.000)***
HC 2004 -0.111 -0.117
(0.401) (0.377)
HC zo003 -0.12 -0.143 0.188
(0.352 (0.280) (0.154)
IC 2004 0.132 0.178 0.129 0.015
(0.318) (0.176) (0.328) (0.913)
IC 2003 0.151 0.245 0.036 -0.024 0.769
(0.253) (0.063)" (0.786) (0.855) (0.000)""

In table 1 the p-values for testing the stafistical significance of the correlations are in parentheses. *, **, and *** indicafe

significance af the 10%, 5%, and 1% levels, respectively.

Results

5.1  Descriptive Statistics

Table 2 reports annual summary statistics. It is
based on all observations for the included 59
EURO STOXX companies. The median return-on-
equity is very high for the years 2004 and 2005 and
there are almost no negative values for the return-
on-equity in both years. This is due to the booming
economic environment in Europe in both years.
Thus, more than 80% of RI is positive using an
equity cost of capital of 8.09% for calculating RI in
2004 and 7.39% in 2005.[10]

5.2 Model Estimation

In the following, we describe how the parameters
needed for calculating the fundamental share price
are estimated. We estimate the parameters for the
different information dynamics above year-by-year
cross-sectionally, since a firm-by-firm estimation
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does not make sense due to poor public EFI
availability before 2004.

The parameter ®, is estimated in the cross-
sectional regression RI,,, =w, + o, -RI; +g,, for
models /a, Ila, and Illa. For model Illa, ®, is also

estimated in this regression. For models /b, /Ib, and
I ®, and ®, are estimated from

RI,, =0, + o, ‘R + o, -ef, +&,,. Depending

on the model specification, ef, is cg,, he, or ic,.
In model 1IIb, ®,

regression. To generate ef, we multiply the
respective centered[11] extra-financial rating by the
value added of a firm which is defined as earnings
before interest and taxes plus salaries.

is also estimated in this
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Table 2: Financial Data

Percentile
year aoth go'th 50'h 6o'h Soth
Book-to- 2004 0.321 0.424 0.514 0.61 0.763
price ratio
2005 0.313 0.424 0.486 0.513 0.751
Earnings- 2004 0.045 0.058 0.065 0.074 0.105
to-price
ratio 2005 0.044 0.004 0.066 0.072 0.001
Return- 2004 0.009 0.138 0.144 0.165 0.232
on-equity 2005 0.106 0.146 0.172 0.201 0.274
Residual 2004 0.007 0.027 0.033 0.039 0.073
income
2005 0.017 0.031 0.037 0.046 0.071

Table 2 shows percentiles for key financial variables for the years 2004 and 2005. Book-to-price ratio is defined as book
value of equity divided by the market value of equity at the last trading day of the fiscal year. Book value is book value of
common shareholders’ equify at the end of the fiscal year. Earnings-fo-price ratio is the net income available fo common
divided by the market value of equity at the last trading day of the fiscal year. Refurn-on-equity is defined as net income
divided by last fiscal year’s book value. RI is net income minus the discount rate fimes the book value of equity af the end of
the previous fiscal year. It is deflated by the market value at the end of the previous fiscal year. The book value in 2003 and
all accounting variables for the year 2004 are restated for every firm switching to IFRS.

The value added is a financial ratio to assess the
value creation potential of a firm. Thus, it is a proxy
to asses a firm’s ability to take advantage of extra-
financials. We use the value creation potential of the
examined firms to transform their non-monetary
ratings into a monetary variable. In our model, a
superior extra-financial rating plus a high value added
should generate a huge competitive advantage
resulting in an additional RI.

For models //a and IIb, vy, is estimated from the

cross-sectional regression V., =Y, +7Y; Vi + &g
and for models //la and [IIb vy, is additionally
estimated from this regression. Be aware that y, and
v, vary between the different versions of the models

because v is also different. For the b-versions of the
three models, we estimate 3, from

ef,,, =B, +B, -ef; +&,,. Again, ef, is cg,,
he oric, .

The book value growth parameter G in models

Illa and [IIb is estimated according to COP (2006)
using book value data from year 2000 to 2005:

t=2005 j=N

_ t=2001 j=1
~ t=2004 j

t=2000 j=1
where N is the number of firms j in the sample

and t is the respective year.[12] Thereby, we estimate
a G of 1.033.

To mitigate the effect of outliers in the
regressions for the above introduced linear
information models, we omit the largest and smallest
observation of each variable as in prior studies (e. g.
McCrae and Nilsson (2001), who exclude the top and
bottom 1%). To estimate the models we use the Euro
benchmark bond interest rate as the risk free interest
rate for year t and a uniform risk premium of 4%.[13]
Using time-variant interest rates that do not vary
across companies is a standard approach used by most
studies in this strand of literature for calculating and
discounting RI. As a consequence, the market
portfolio return and the risk-free return move
together. Henceforth, we name this discount rate
constant as it is equal for all companies. Additionally,
we use annually updated firm-specific discount rates
to discount abnormal earnings with cross-sectional
variations and use discount rates that vary across
companies and time when calculating RI. Therefore,
the Capital Asset Pricing Model (CAPM) is used to
calculate firm- and time-specific cost of capital. Betas
are based on the slope of a regression of prior 48
monthly stock returns on the return of the EURO
STOXX. We use simple returns on a monthly basis
because we assume the returns to be normally
distributed (Fama, 1976: 30-35). The market risk
premium is set to 4%.

We estimate the market value of a firm on a per
share basis.[14] Unfortunately, the use of per share
values does not adequately control for the effects of
scale because shares come in different sizes. As
shown by Barth and Kallapur (1996), the deflation of
firm level data by the number of shares does not
eliminate the coefficient bias arising from the
omission of a scale factor. Brown et al. (1999) allude
to this as well.[15] For this reason, we additionally
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deflate all variables by the market value of equity per
share as, for example, in Dechow et al. (1999),
Gregory et al. (2005), and Pfeil (2003), in order to
mitigate problems related to the scale effect.[16]
Since we estimate the RI regression cross-sectionally,
the deflation is especially important in our study.
Dechow et al. (1999), McCrae and Nilsson (2001),
and Gregory et al. (2005) all show that a first order
autoregressive process is generally sufficient to
capture the persistence of RI for their data samples of
US, Swedish and UK firms. Due to data restrictions,
we cannot test whether a one year time lag is
sufficient for EFI to be reflected in RI. Before turning
to the results, we want to underline that two possible
data problems (firms following US-GAAP and
selection bias) are addressed in the sensitivity analysis
at the end of this section. We can confirm that the
results presented here are not distorted.

5.3 Test of Linear Information Models

In the following section, we examine whether the
parameters we estimate are in line with the theoretical
values given by the above models. We address seven
questions: (i) Is the autoregressive coefficient w, for
RI; in the RI dynamics significantly different from
the polar values zero and one? (ii) Is the intercept w,
significantly different from zero in the RI dynamics?
(i) Is the RI dynamics, including EFI, more
appropriate for explaining future RI? (iv) Are the
parameters ®, for cg,, hc, and ic, significantly

positive in the RI dynamics? (v) Are the
autoregressive coefficients B, for cg,, hc,, and ic,

significantly different from the extreme values zero
and one? (vi) Is the autoregressive coefficient y, for

the variable v significantly different from the
extreme values zero and one? (vii) Is y, significantly

different from zero?

Table 3 presents the parameter estimates for the
different specifications of the RI equations.
Parameters are estimated in cross-sectional ordinary
least squares regressions. As can be seen from Panel
A and B in table 3, o, is significantly positive in all

model specifications for both, constant and firm-
specific discount rates. The parameter ®, forRI,,

estimated for the models la-O, Ila-OA, and Illa-COP
in Panel A can be compared to other studies. Our
value obtained for constant discount rates (0.702) is
slightly higher than the value obtained by Dechow et
al. (1999) (0.62) and COP (2006) (0.490) for a sample
of U.S. firms for the period from 1950-1995. This
should be due to the short time window we analyse.
Since ®, is in all equations smaller than one, it is in
the expected range. The notion here is that a
competitive advantage will persist for some time and
competition will reduce the returns towards the cost
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of capital. In all RI regressions, ®, is statistically

significantly different from zero.

The adjusted R? of 30.9% in Panel A for the
regression of models /a-O, Ila-OA, and
IIla-COP is in the range of McCrae and Nilsson
(2001), who present an adjusted R?
0f 29.3% or Dechow et al. (1999) who obtain 34% in
the regression. As can be seen from Panel A and B of
table 3, the adjusted R? is highest for the RI regression
including HC information for both, constant (35.5%)
and firm-specific discount rates (39.9%), but the
adjusted R? is lower for regressions including CG and
IC than for the regression without EFI. Further, the
Akaike information criterion (not reported) is lowest -
for constant and firm-specific discount rates - for the
HC specification. However, the Schwarz criterion
(not reported) is lowest for the regression without
EFI. Nonetheless, the RI of the next period is well
explained when the HC information is considered
besides the RI of the current period. This cannot be
claimed for CG or IC information.[17]

We observe a statistically significant positive
influence of HC on the RI of the next period. This
confirms our hypothesis that HC provides a
competitive advantage having a positive impact on
future RI. We do not observe a statistically significant
influence of CG or IC on the RI of the next period.
When combining the different kinds of EFI in
multiple RI regressions, we also cannot find a
significant influence of the two ratings (regressions
not reported). For this reason, we expect that CG and
IC cannot contribute to explain current stock prices
more accurately or to predict future stock returns.

The parameters B, for the evolution of EFI, as
shown in the autoregressions of panel C of table 3, are
significantly different from zero for CG and IC. The
relatively high values for CG and IC (0.618 and
0.866) indicate that next year EFI is well explained by
the EFI of the current year. The relatively low value
for B, of 0.203 for HC in combination with a low
adjusted R? indicates that the information about HC is
transitory and also that this rating comprises
additional new information in the next period. f, is
between zero and one and thus within the expected
range for all EFI. In panel D of table 3, the change of
v, is estimated by the parametery, . v, is computed

as v, =f-o,-RL; for model type II and as
v =f - (0, - bV, +®, -RL) for model type III.
Since the quality of the extra-financial
information before 2004 is objectionable, we do
not calculate ©,, ®,, and ®, from the
regression

based on 2003 and 2004 data. As a consequence,
we cannot calculate v,q,, for models //b and 1IIb

RL,, =0, + o, ‘Rl + o, -ef, + &,

necessary to calculate the gamma parameters. For this
reason, we implement the specifications of model
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type [Ib with the y, value of /la and LIM IIIb with
the values for vy, and vy, from LIM Illa. As can be
seen from panel D, the parameter vy, is neither for

constant nor for firm-specific discount rates
statistically significant. This is not in line with prior
research and is presumably attributable to the lack of
time series data.

Concerning the first research question, we find
RI,,, is well explained by a model including RI,
and hc,. CG and IC do not contribute to explain

RIt-¢—1 .
significantly positive.

The influence of the HC information is

Table 3: Fstimation Results of the Model Parameters

Panel A: Residual Income Regression with Constant Discount Rafe

Variable Exp. Sign (a) () {c) (d)
Intercept (w,) +/- 0.0172 0.0154 0.0177 0.0171
(0.00g)*** (0.013)** (0.000)** (0.014)**
RI, (@,) + 0.7015 0.0999 0.7471 0.7076
(o.000)5* (o.000)%*5* (o.000)%** (D.000)
cg, (e,) + -0.0087
(0.360)
he, (@,) + 0.0437
(0.035)**
ic, (@) + -0.0010
(0.832)
Adjusted R2 20.86% 29,50% 95.45% 20.51%
Pamel A:

The dependent variable is Rl in all regressions. RI for year tis defined as FI; = x —r-bwy_, where x, denotes nef income
available to common for year ¢, ris the discount rate, and by, is the book value of shareholders’ equity af fime t-1. In Regres-
sion {a) the parameter o, is estimated for equation (1) of LIM Ia-0, for equation {4) of Ma-0A, and for equation (q) of OTa-CO0P.
Also the parameter cy, is estimated for equation (o) of ITe-COP. Regressions (B, (e}, and (d) estimate the parameters for the b-
versions of the models: (b is for the models Ib-00F, Ob-0ACSE, and IOb-COPCE. () is for the human capital and (d) is for the

innovation capital specification. In the b versions, o and e,

are estimated for equations (1), (7, and (o). Additionally, the

parameters oy, are used for equation (). Also see general notes to table 3.

Table 3 (continmed)
Panel B: Residual Income Regression with Firm-Specific Discount Rate
Variable Exp. (a) ) (c) (d)
Sign
Intercept (w,) +/- 0.0162 0.0160 0.0160 0.0161
(o.011)** (0.018)** (o.007)*** (o.o10)**
RI, (a,) + 0.7357 0.7475 0.7752 0.7425
(0.000)*** (0.000)*** (0.000)*** (o.000)***
eg, (w,) + -0.0000
(0.342)
he, (@) + 0.0432
(0.037)**
ie, (@) + -0.0030
(0.654)
Adjusted R2 35.87% 28.56% 30.04% 34.78%
Panel B:

See nates to panel A and general notes to fable 3.
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Panel C: Extra-Financial Autoregressions

g, =P, +P, cm, +e,., (Ib-OCG, ITb-OACG, IITb-COPCG)
B,:-0.0552 B,:0.6182 Adj.R2
(0.207) (0.000)*** 52.04%
he,, =B, +B, he, + 2., (Ib-OHC, IIb-OAHC, IITb-COPHC)
B, 0.0106 B,:0.2031 Adj.R2
(0.504) (0.121) 2.68%
ic,, =B, +B, -ic, +&,., (Ib-OIC, ITb-OAIC, IITb-COPIC)
B, : 0.0228 B, : 0.8661 Adj.R2
(0.600) (0.000)%** 62.04%
Panel C:

The parameters §, are esfimated for equation {2). The parameters are used for the models denoted in parenfheses. Also
e gemeral motes to table 3.

Panel D “Other Information” Autoregressions

For constant discount rates:
Viea =Yoo + T2 -Vy +Epay (ITa-0A, ITh-0ACG, -0AHC, -0AIC)
¥,:0.0184 ¥,:0.1030 Adj. R2
(0.000)*** (0.414) 0.00%
Vi =Yoo + 710V B4y (IHa-COP, IIb-COPCG. -COPHC, -COPIC)
fot 0.0006 ¥,: 01292 Adj. R2
(0.007)%** (0.253) 0.61%
For firm-specific disconnt rates:
Vie, =Y #71, - Vy + By (ITa-0A, ITb-0ACG, -OAHC, -0AIC)
¥, - 0.0183 ¥,: 0.1021 Adj. R2
(0.000)*** (0.430) 0.00%
Vier =Yoo +¥1 - Ve + Epay (IMTa-COP, IIb-COPCG, -COPHC, -COPIC)
Tpr 00059 ¥, 101169 Adj. R2
(D.007)*** {0.287) 0.20%
Pl D:

The “other informugtion” varicble v, & computed es Vt'Et[mHl]'ﬂ:'Ht Jor model fype T amd as

¥ —E't[ﬁ’_f}ﬂ]— (g - busg +ay - BRI ) for model type IIT, where Et[RIrﬂ]—_ftﬂ = fr —r-bwe. [ s the consensus analyers’

Sorecmst of sarnings for year t+1 and i equeal o te T8/ESS median forecast of earmings for gear $4+1 measwred in Jure of
year t+4. Parameters necessery for caloulating v are obtained from parel A and B (values are token from [Te-0A and
MTa-{0F). The paremeters ane weed for the models demated in parentheses. Abo see gemeral notes to table 3.

General notes o table 3:

The euaations are estimated wsng cross-sectional erdinery least squares regressions for the dotn in the peried 2004 ard
200, Te reduce the ingfluence of sonle effects, all veriables are defleted by the marker vahee of equity af the end of the sl
year & To reduce the effect of vutliers, the longest and smallest observation of each variable were omitted. Figures in poren-
theses are proalues based on t-statistics. ®, **, and *** indicate sgmificance o te 0%, 5%, and 5% levels, respectively.
Model type T iz based on Qhleon (1965) but does not consider analysts” earnings forecasts: Ta-0 is the model without EFT.
Tb-0007, Th-0FC, and Th-00C are similar to fa-0, however, they additionally inchade OF, FC, and IO information, respec-
fively. Model type IT is ako based om Oldson (1995) but includes “other information” vy : Ta-0A is without EFT and ITh-

QACF, ITh-DAFC, and ITh-0ATC are smilar to Me-0A et additionelly inchede OF, FC, and 10 mformation, respectively.
Model type ITT based on OOF (2006) ircludes analysts’ earmings forecasts and consders conservative accounting: MTa-00P
i the basic model whereas Th-COPOE, ITh-00PRC, and ITh-00FR in addiion inchude OF, FIC, and 1O information,
respectively. In order to trangorm the exro-finenciel rafings in monefary variables, we multply the ratngs with the
value added of year . Thas, e , for exemple, is the centred corporate governance rating score of gear § muliplied wndith
the pabue added of gear &
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5.4 Explanation of Current Stock
Prices

The second research question focuses on the ability of

the different model specifications to explain current

stock prices. Therefore, we calculate the fundamental
Table 4: Valuation Errors

values per shares (V) as described in the above linear
information models. We compare V at the last day of
fiscal year 2005 with the share price (P) at the last
trading day of the month ending six months after the
end of the fiscal year.[18]

LIM Constant Discount Rate Firm-Specific Discount Bate
VE AVE SQVE VE AVE SQVE
Ia-0 0.459 0.457 o.200 0.452 0.460 0.253
Ib-0CG 0.400 0.405 0.201 0.450 0.455 0.251
Ib-0OHC O.441 0.459 0,251 0.434 0.455 0.245
Ib-OIC 0.458 0.407 0.259 0.451 0.401 0.253
ITa-0A 0.414 0.425 0.210 0.404 0.410 0.209
ITh-0ACG 0.415 0.425 0.217 0.401 0.411 0.200
ITh-0AHC 0.400 0.412 0.204 0.3680 0.402 0197
ITh-0AIC 0.413 0.425 0.215 0.402 0416 o.208
ITa-COP -0.500 o.617 0.685 -0.620 0.041 1.616
ITh-COPCG -0.542 0.647 0.747 -0.908 1.014 1.867
IITh-COPHC -0.066 0.740 0.970 -1.045 1135 2.320
IITh-COPIC -0.520 .02y o.708 -0.840 0.902 1.004
P-V

Tuable 4 presents mean palugtion errors. Where VE =

= AVE =|VE] . and SOVE = (VE . The intrinsic value (V] at the

end af the fiscal year 2005 i compared to the stock price (P} ar the end of the month ending six months after the end of the
fisoal year. sing a ronparametric signed rank test, we refect the mell kuypothesis that the median of VE is zero on the § per-
cent bevel for the different models. LIM To-0), Th-000G, -0HC, -0 are specified coconding to equation (3. LIM Ma-04A is
spedfied eecording o equation (61 LIM ITh-0ACE, -0ARC, -0ATC are specified eocording fo equation (8) and ITa -C0OF,
IMTh-C0POGE, SO0FPHE, -00PTC are specified aocording fo equation (12). Abbreviations for the different models are exploined

in the general notes o teble 3.

Based on this, we determine valuation errors as
done, for example, by Dechow et al. (1999). We
calculate mean valuation errors as well as mean
absolute and squared valuation errors based on V and
P. Further, we test whether V is correlated with
market value in the cross-section: Corr(V,P)>o.
We calculate Pearson as well as Spearman correlation
coefficients in order to better compare our results to
prior research. The higher the correlation coefficients,
the better a model is able to explain market value.

The mean valuation errors for the year 2005 are
presented in table 4. The valuation errors are
calculated as:

vE_ PV
P

where P is a firm’s stock price six months after
the end of the fiscal year 2005 and V is the estimated
fundamental value for 2005. The absolute valuation

error is AVE=|VH and the squared valuation error
is SQVE=(VER. AVE ensures that positive and
negative valuation errors are not subtracted and
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SQVE additionally gives more weight to valuation
errors that are larger in absolute values.

As can be seen from table 4, the models | and 11
have a mean positive VE showing that they
underestimate the stock price on average. This is in
keeping with almost all prior studies (an exception is
the inflation adjusted model of Gregory et al., 2005).
The model type I1lIl based on COP (2006)
overestimates the stock price as indicated by the
negative mean valuation errors. All the values for VE
are quite large in absolute values compared to other
studies such as Dechow et al. (1999) or McCrae and
Nilsson (2001). McCrae and Nilsson, for example,
report a VE of 0.34 for the Ohlson (1995) model not
including “other information” that is equivalent to
model la.

Our results concerning AVE and SQVE are
comparable to Dechow et al. (1999) and Gregory et
al. (2005) for models I and Il. McCrae and Nilsson
(2001) report an AVE of 0.49 and an SQVE of 0.33
on average in a model comparable to our model la-O
for their sample of Swedish companies for the years
1970-1997. Like COP (2006), we observe a larger
AVE for I11a-COP than for Ila-OA. In our case, the
AVE in model Illa-COP is tremendously higher than
the AVE of model Ila (AVE for constant discount
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rates: 11la-COP = 0.617; lla-OA = 0.425). In COP
(2006), it rises from 0.453 to only 0.484. Since the
valuation errors are even more extreme for the
different specifications of I1lb, model types I and Il
do a better job in explaining market values although
we do not observe an undervaluation problem for
model type IlI.

Focusing on model type I, we find that Ib-OHC
is dominating the other three versions of the model in

explaining current stock prices for constant and firm-
specific discount rates. For model 1, 1lb-OAHC is
best and for model 111, 11la-COP dominates the other
specifications for both discount rate specifications.
Comparing the three models with each other, we find
that valuation errors are smallest for model type II.
Thus, a combination of analysts’ forecasts and HC
information seems to be most appropriate for
explaining current stock prices.

Tahle 5: Correlation between Stock Price and Fundamental Value

LIM Constant Discount Rate Firm-Specific Discount Rate
Pearson Spearman Pearson Spearman
Ia-O 0.725 0.866 o.730 0.874
Ih-0CG 0.721 o856 0.735 0.B67
Ib-0HC 0.714 o7y 0.722 o0.685
Ih-0IC 0.725 o0.B67 0.732 o.87
MMa-04 o.fz2g 06581 o833 o801
ITh-0ACG o.f22 o.fB75 o835 0.882
IMh-0AHC o837 0.086 o.b45 o.Bg3
IIb-QAIC o825 0883 o832 o886
ITa-COP o.720 0.855 o.070 o.bog
ITb-COPCG 0.723 0.851 0.673 o.Boyq
IIb-COPHC o727 o856 o.b70 0.700
IITh-COPIC o.726 o856 0.674 o.Bo7

Table 5 presents the correlation coefficients between the intrinsic palue Vot the end of the fscal year 2005 as oelewlated by
the different models and the stock price af the end of the month ending stc montfes after the end of the fcal year, Al Pearson
md Spearmaen correfafion cogfficients are significantly different from zero m oo 5% level for constont and frm-specific dis-
court rates. LIM Ta-0), Th-000G, “OFC, -OIC are specified according to equetion (). LIM ITo-0A is specified acoonding o
equation (6). LIM IIB-OACE, -OAFIC, -0AIC are :q'.!l:l::i'ird' eocording to equaton (8) and [Ma-00P, ITh-C0RE, -O0PHC,
-{XIPIC wre specified according to equation (12). Abbreviations for the different models are explrined in the general rotes to

tahle 3.

Next, we examine the correlation between the
stock prices P and the intrinsic values V calculated
by the models. Table 5 presents the Pearson and the
Spearman correlation coefficients for constant and
firm-specific discount rates. The correlation
coefficients are highest for model 7Ib-OAHC. This
again indicates that combining analysts’ forecasts
with HC information is an appropriate model for
explaining the current price. The correlation
coefficients are quite high in general. McCrae and
Nilsson (2001) report an average Spearman
correlation coefficient of 0.70 over the years 1970-
1997 for the Ohlson model not including “other
information”, and 0.74 for a model incorporating
analysts’ forecasts.

Generally, our evidence indicates that model
1Ih-OAHC is best suited for explaining stock prices.
We can observe an undervaluation problem for
models 7 and /I and a severe overvaluation problem
for model type III. As argued by Henschke et al.
(2007: 4), the failure of model type /Il to reduce

VIRTUS

inaccuracy for the whole sample might be “the
consequence of forcing the model to value firms
with different degrees of conservatism on the basis
of the same conservatism coefficient”. They find
that valuation inaccuracy is markedly reduced when
LIM parameters are estimated separately according
to market to book deciles.

Gassen et al. (2006) investigate the interaction
of conditional conservatism with unconditional
conservatism and income smoothing for 23
developed equity markets over the time period
1990-2003. Gassen et al. (2006: 557) find that
“differences in income smoothing are sufficient to
explain the different levels of conditional
conservatism between legal regimes.” Further, the
accounting quality in terms of the accrual
persistence, the estimation error in the accrual
process and earnings management as described by
Givoly et al. (2008), is likely to vary between
different countries. Soderstrom and Sun (2007:
675) argue that “cross-country differences in
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accounting quality are likely to remain following
IFRS adoption” in the EU. This is due to the
“overall institutional setting, including the legal and
political system of the countries in which the firm”
reside. However, we cannot control for differences
in accounting quality due to a small sample size
combined with a short time period.

Also in line with Henschke et al. (2007), we
observe that fundamental values V of model type
111 are very sensitive to the difference between the
growth of book value G-1 and the discount rate .
Since firm-specific discount rates are often close to
G minus 1, we observe that stock prices are poorly
explained by model /// when it is implemented with
firm-specific discount rates. Next, we test whether
the models are useful in predicting stock returns.

5.5 Prediction of Stock Performance
If the models incorporate relevant information that
is not reflected by share prices six months after the
end of the fiscal year, we can expect that the
models are suitable for identifying under- and
overvalued companies. Thus, we analyse whether
the values implied by the valuation models are able
to predict future stock performance. Following
Dechow et al. (1999), Frankel and Lee (1998), and
McCrae and Nilsson (2001), we conduct a portfolio
approach. Stocks are sorted into ten portfolios
based on the V/P ratios six months after the end of
the fiscal year 2005. Lower deciles consist of stocks
that are overpriced relative to the fundamental
value and higher deciles consist of underpriced
stocks.[19] Overpriced stocks are expected to yield
lower future returns than underpriced stocks. The
portfolios are formed on the last trading day of June
in 2006 and the performance of each portfolio is
observed over the next twelve months.[20] Since all
information used is available at the end of June
2006 this is a tradable strategy. Table 6 presents the
portfolio decile results for constant and firm-
specific discount rates as well as the hedge portfolio
return defined as the difference in return between
firms in the highest and lowest decile portfolios
(P10 - P1).

The highest hedge return is generated by
model /h-OHC. 1t is the only model for which the
median stock return of P10 is significantly higher
than for P1 when using both, constant and firm-
specific discount rates. A positive hedge return is
generated by all models except for //la-COP and
1Ib-COPHC when implemented with firm-specific
discount rates. This means investors would have
earned money by short-selling shares in the Pl
portfolio and buying shares of the P10 portfolio in
all but these two specifications. In line with prior
studies, we find that the average return is not
steadily increasing from P1 to P10 for the different
models.
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Like Dechow et al. (1999), we find for models
I and II that incorporating analysts’ forecasts
increases the models’ ability to explain
contemporaneous stock prices whereas models
ignoring this information tend to be better
predictors of future stock returns. McCrae and
Nilsson (2001), do not find significant differences
between the most extreme portfolios for eleven
yearly portfolio returns for models equivalent to /a
and //a.
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Table 6: Predictive Ability of V/P Decile Portfolios with Respect to Stock Returns over

the Following Year
Panel A: Constant Discount Rates

Fortfolic LIM  To- Ih- Ib- i M- ITh- Iih- ITh- M- IITh- ITh- HTh-

o WG OHC i 04 0A0G OARG OAIC  O0F  COOPOG COFRC COPTC
P1 o257 0257 027 0237 0247 O  0@I2 047 g oy 0214 0.4
(low ¥/ F)
Pz LGy o2y opB  o2n 0255 0 0295 0 G0 055 o 3T o7 T
F3 336 0.5 oty a3Br  agsh a3BE ogsh 0356 0l D295 DG D
Py orgut o1 040y 0413 00 0234 00 G304 02y 0.265G 020 GG
P5 g8 oglh o3l o343 osed o548 os4a os4B ogmo o470 o agyo
Pii g oy o3 oz o3By  ozr:  o3s 031 ooy 0.30% L0 .30
Py o3r7  ejbr 037 oy 023 04n ogie 0263 0352 0340 0340 ogse
PR w3y T nahs  ogm 0483 o308 o3l ogbo b 62l Lf2E .Gt
Py 0549 0540 0433 0586 0514 054 G5 o514 o35 035 o315 0367
Py 5 (L5004 b8 asig  G49d 0492 0492 0492 0533 533 533 L]
{high V/F}
Hedge 0247 0247 0448 036 0245 0245 o2l 025 03 0319 0319 0267
(P10 - P1)
prralues {ou2g2)  (ooqe)  (oob6) (oagr) (o) (o2ge)  (oass) (ozge) (oogo) (oogo)  (0oG0) (o)
For nistes see table 6 panel B

under- and overvalued companies. The median SR

However, in contrast with our findings and
Dechow et al. (1999), McCrae and Nilsson (2001)
find that model //a tends to be better in predicting
stock returns than /a. Since the portfolio analysis
above does not capture different risk characteristics
of the stocks, we also test whether the median
reward-to-variability ratio developed by Sharpe
(1966), is higher for P10 portfolios compared to P1
portfolios for the one year time period starting at
the end of June 2006.

The Sharpe Ratio (SR) is calculated according
to

SR="_"
G b

where 1, is the return of a share, 1y is the risk

free return, and o is the volatility of the share
returns.[21] 1, is the one year buy-and-hold stock

return, 1y is proxied by the one year German

treasury bond rate (since an adequate one year
European bond rate is not available) that is 3.15%
at the end of June 2006, and o is calcu-lated using
60 monthly returns starting in July 2002. As can be
seen from table 7, model /b-OHC is the only model
for which the median SR of P10 is statistically
significantly higher than the median SR of P1 for
both, constant and firm-specific discount rates. This
confirms that model /b-OHC, which is based on the
Ohlson (1995) model and includes HC information
but no analysts’ forecasts, is suited for identifying

VIRTUS

is higher for P10 portfolios than for P1 portfolios
for all our valuation models. For the observed time
period, model //h-OAHC is best in explaining
market values and model. /b-OHC 1is best in
identifying under- and overvalued com-panies and
thus for predicting one period ahead stock returns
and risk adjusted stock performance.
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Table & (continned)
Panel B: Firm-Specific Discount Rafes

Portfalio LM Ia- Ih I I Ira- I I I Mila I b= Iffh-

o WG OHC ONC A OACE  OARC AT O0F OOPOG OODPHC CORNC

4] ot 025 02D o025 oogh 023k 00t 0296 OO0 0207 0 0240 007
(low ¥/ F)

Fz G0 D303 0303 o303 ol azn aZ; oumy ogrs ogof 0ITS  GaTe
Fa DEhg D444 Oo50b 045 0ET0 037 abT 0gTd o4y Ly e L
P b 0304 ooly oSy sy L5 s BT a4 | U3 4
LE] o ozgh 03 037 035 0305 0E5 0449 G350 0350 G55 G0
P o3er 038 o3 0F aged o3l o3t ogst o .37 ik 03
Fy O 02h5 G414 G352 0ET4 04E0 G474 ooTe opls o5 nETE asls
FR o3 D o3 305 [ e RIS R4 o3 0.a17 nEzy o=y 0305 323
Py 033 o4e o387 oseo0 04T ofeh 05M o503 o5 asn L Lo
Faa thigh V/#) r504 575 s o557 ) 0.430 04092 o504 23y oy [ 1 oy
Hedge oz 0349 0450 033 o298 mo7d o2gh 026l onond  uop0 S0o00d 0.0
(Pao - Paj

poalues (oag7)  (oogr) (ooss) (oogr)  (oaeo) (0ase) (oag2) (oogr) (oeeso)  (oso)  (osso)  (oso)

Tuble & values present equally weighted one year huy-and-hold stock returns for the decile portfolios based on the V/P ratios
af the ket trading doy of June 2006, The hedge portfolio retwrn is defined o the difference in the aoemage return between
portfolia Pro and Pi. p-oahes are baosed on a ore-tailed Wikoron rank-sm test for differences in medians, It és bosed on the
revpective refurns of shares in Proand Pro. LIM Fo-08, Th-000G, -OFC, SO0 are specified aocording fo equation (). LIM ITa-
04 is specified according to equation (6). LIM Th-0A0F, -0AFC, -0ATC are specified acconding to equation (8) ard ITa-
(0P, ITh-CO0POF, SOOPTC, SO0PIC are specified acoording fo equation (12). Abbreviations for the different models are

explained in the general notes fo table 3.

We do not find evidence that CG or IC do
systematically improve or worsen models’ ability to
explain the current stock prices or to predict future
stock returns.This is not surprising as both types of
EFI do not contribute to explain future RI, as shown
above. Model type /I, including analysts’ forecasts
seems most appropriate for explaining current stock
prices.

For investors who want to generate abnormal
returns in the year after all necessary information is
available to the market, it is useful to base the
investment decision on model /h-OHC including
HC information but no analysts’ fore-casts. Further,
we find that model 7 is better in identifying under-
and overvalued companies and model /7 is better in
explaining current stock prices when the models are
implemented with firm-specific discount rates

VIRTUS

instead of constant discount rates. In the next
section, we will analyse the robustness of our
results.
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Table =: V/P Decile Portfolios and Median Sharpe Ratio

Panel Ar Consfant Discounf Rafe

Portfalin | R Ia- Il Ih- Ik Il k- Ih- Ih- Illa- it ik Mk
o 006G OHC 0 04 0A0G OAHC QW0 O0F  OOPOG COPHC  OOPIC
P {law ¥ (F) 278o 2780 wvHo agBo 3dae 3639 3300 3634 2780 ago avle oo
P2 445 4245 4300 pesH 28y iy ol 28y 4T3 4T3 4T3 47T
F3 458 458 anbd sErz o440 58T 4400 g4b0 3633 3dE3 a3
P3 4340 4340 533 4340 4004 3451 4004 3544 3744 3744 1744 ATH4
F5 5145 B45 5403 U5 53R A308  Gaod 6308 smar RmE RER RER
P 4470 &370 4EH 43T TR AT ATE 375 5034 RG34 ROMH SO
Pr 4411 41 AR 4401 2EER 4401 &40 Fao0 gals gabs gabs gabs
L 3547 3547 BES 303 47R4 2a4d 0 243 33T 4074 4074 44 4T
Py 4148 gquE 358E 53TR SETR BEH SETE TR LG0T 1007 1907 38w
Puo (high V/#) 4155 418 TA05 4355 0 4955 4155 0 4055 0 4055 40603 4001y 4003 3508
pvalues (o249) (Dogs) (ooobs) (oue) (ozeg) (oogg) (oogs) (oo (oaze) (oam)  (oaso) (oo
For nobes see lable 7 panel B,
Panel B: Firm-Specific Discount Rafe
Portfalia LI Fa- Ih= I Ih- - Irh- b b Hila- Hirh- Irh- Hirh-
o O0G OHC 0 04 006 OAHC A0 O0F COFCE COFHC OOPIC
P1 {law ¥/F) 2455 2455 2455 RTR3 ZTE3 0 ORTHY RTEm3 2402 2O n4ne 2y
Pz 4773 43 4773 4Er 2Eun 3749 3789 4459 3774 473 3T 4T
B3 460 Baré  GBoz  damh 32774 3 3 3774 3EEm 3GE3 fo o < B
4890 43b 43h a1 6530 BE30 ASE 3033 5403 5403 35K 5408
L] 4385 4385 4451 4040 3044 4004 430 4407 305 3015 47E 3405
P 3732 TR RO 5407 5407 RO34 5407 5407 Suy 523 Sahy
[ 480 3314 5553 sems 2fgy smy =zfgy 2BgT 4G5 5B 5230 5405
350 5457 2555 2406 47H4 2g43 47Ha sopd 3fgn 3fgo 34 3fao
Py 45hs  49hy  m5h1 4004 4064 TON4 5373 5AT3 0 550 5511 551 5511
Fue (high V/F) 4155 4355 TS 455 4603 38 435 495 3398 3ol 3o 3l
poalues (n)  (ouso) (oargz) (oozod (oaobs) (ozge) (ooss) (oass)  (oagy)  (ooso)  (oogr) (oozo)

Tuble 7 presents median Sharpe Ratios for shares in decile porgfolios based on the V)P ratios of the ket rading day of June
2006, pvahces are based on a one-tailed Wilcoron rerk-sum test for differences in medians. It is for the respective Sharpe
Fatios of shares in P10 ard Pi. LIM Ta-0, Th-000, -OFC, 000 are specified acconding to equation (1) LIM Ta-04A i speci-
fied acconding to equation (6). LIM ITh-0AQG, -OAFC, “0ATC are specified
CXWPOG, -COPHC, 00PIC are specified aecording to egquation (12). Abbreviations for the different models are explained in the

general rotes i fable 7.
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5.6  Sensitivity Analysis

This section summarizes the findings for sensitivity
tests conducted to evaluate the robustness of the
above results.

We identify two possible concerns related to
our study. First, we have nine companies
implementing US-GAAP in our sample. Second,
we see the possibility of selection bias arising by
the exclusion procedure of firms which is described
in section 4. To control for the first problem, we
implemented several regressions with US-GAAP
and interaction dummies. Since these dummies are
not statistically significant at any usual significance
level ant the estimated parameters are not
materially changed, we report the study without
these dummy-variables.

Due to converging tendencies of IFRS and
US-GAAP, it is comprehensible that there is not a
significant difference in our results based on the
accounting standard.

We address the problem of a potential
selection bias by implementing the two-stage model
of Heckman (1979). We assume the reader is
familiar with this model. For an introduction, see
Wooldridge (2002: 562-6) or Li and Prabhala
(2007). Since the Inverse Mills Ratio (IMR), is
never statistically significant at any usual
significance level in the regressions of the second
step, the null of no selection bias cannot be
rejected. In this section, we briefly outline the basic
results of the two-stage model. In the first step, a
probit model is used to estimate the likelihood for
the largest 150 EURO STOXX companies (without
financial companies) to be included in the sample:

ins; =3, +9, -logmvff)+35, -US_GAAP
+9, ~local_GAAl}

The variable ins is coded 1, if a firm j is in
the sample and zero otherwise. log(mvff) is the

natural logarithm of the free float market value
(divided by 1,000,000) at the end of the year 2004.
The variables US_GAAP and local_GAAIJ?

denote the accounting standard followed in the year
2004. We refrain from including country or
industry dummies in the probit regression due to
multicollinearity problems. The results from
estimating the probit model are depicted in table 8.

In the second stage, we include the IMR
calculated from the results of the first stage in all
ordinary least squares regressions needed to
calculate the above presented linear information
models. These are all the regressions shown in table
3. We do not present the results for the regressions
because the estimated parameters do not materially
deviate from the parameters shown in table 3 and
IMR is never statistically significant. As a
consequence, the results concerning the models’
ability to explain current stock prices and the
models’ ability to identify under- and overvalued
companies yield the same conclusions when
accounting for the selection bias. We also test for
possible interactions between sample selection bias
and the applied accounting standards, but again, the
results are not materially different from the results
shown above.

Table 8. Estimation Results for Probit Regression

ing =38,+5, - logmvff)+3,- US_GAAP, +5, -local_GAAP,

3p i -0.7802
(0.055)*

542 055085
{0.001)¥#

8ot 11101
(o.002)*

McFadden B2

831 -0.3240
15.48%

(0.320)

The equedion in fable 815 estimated using a cross-sechiorael probit regresdon for deta of the gear 2004 Figures in paerenthe-

ses ure pvalues besed on zstotistics. The variahle &y &5 coded £, f o firm j is @ the sample and zere otheruis.

&yﬂrﬂg‘)‘j} ix the motural lgarithm of the free floet market valee (divided by 1000,000) at the end of the gear 2004, The

variables [ _GAAR; erd beal | GAAF; denote the applied accounting standerd in the pear 2004. %, %%, and *** indizae

sigrmificanoe af the 10%, 5%, and 1% [rvels, respectivefy.

The highly significant positive coefficient of
log(mvff) indicates that a firm with a larger free

float market capitalization is more likely included in
the sample. This is appealing since the reporting
quality of larger companies is assumed to be better.
The positive coefficient concerning the US-GAAP
dummy is explained by the fact that these companies
usually do not switch the accounting standard
followed during the period of interest. Some firms are
excluded from the sample because they switch from
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local GAAP in 2004 to IFRS in 2005 and do not
report restated accounting data for 2004.

As stated before, models Illa and I11b seem very
sensitive to the spread between G and the discount
rate r. For this reason, we conduct a sensitivity
analysis with values for G = 1.00, 1.01, 1.02, 1.03,
1.04, and 1.05 and the constant discount rate r that is
7.39% in 2005. We observe that the average valuation
error is negative with respect to all values of G for the
different model specifications. Thus, on average,
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estimated values are higher than prices. With
increasing G and thereby a decreasing spread between
G minus one and the discount rate, the average
valuation errors become more negative.

Average AVE and SQVE increase with a higher
G. SQVE is never smaller for model type Il than for
model 11b-OAHC. However, AVE is smaller in all
specifications of model 11l for a G of 1.00. For a G
larger than 1.01, AVE is always larger than for model
I1b-OAHC. Thus, for empirically reasonable values of
G, model 1Ib-OAHC better explains market values.
The decile portfolios for model type Il remain
relatively stable with respect to G. P10 - P1 always
yields a hedge portfolio return of 31.9% or 26.7%.
The difference between the medians of the Sharpe
Ratio for P10 and P1 is never statistically significant
for any model type Ill. The results for firm-specific
discount rates are similar as for constant discount
rates. When implementing this analysis with firm-
specific discount rates, some firms have to be
excluded as the terminal value condition, i. e. G-1 <,
is violated.

Although we are convinced that market value
deflation is appropriate to mitigate a scale effect in the
regressions, we additionally deflate by book value of
equity. This follows the argument of COP that price-
scaled data will cause prior prices to appear as an
information variable in models Illa and Illb, if the
®, Or y, parameters are not zero. We obtain an

adjusted R? of more than 50% for the regression
RL,, =®, + o, -RI +¢.,, and for the CG, HC, and

t+1
IC specifications of
RL,, =0, +o,-RL + o, -ef, +&,,, when scaling
by book value of year t. We address this increase
relative to market value deflation to the scale effect.
The influence of scale is especially intensive in our
study since we run cross-sectional regressions. In all
regressions, o, is close to one which is the models’
theoretical polar value, which contradicts prior
empirical research. When implementing models Illa
and I11b with book value scaled data, we obtain more
negative average valuation errors. This can be
explained by the high ®, values in combination with
predominantly positive Rl in our sample. So, on
average, companies are even more overvalued by
models Illa and Illb when the regressions are book
value scaled.

Due to poor public availability of extra-financial
information before 2004, we do not calculate w,,

®;, and o, from the regression

RL,, =0, +o, -RIL + o, -ef, +¢,,, based on 2003
and 2004 data. Consequently, we cannot calculate
Vaooq fOr models 11b and I11b necessary to calculate

the gamma parameters. As described earlier, we
implement the specifications of model type Ilb with
the y, value of lla and LIM Illb with the values for

Yo and vy, from LIM Illa. Here, we test the
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sensitivity of model 11b-OAHC with respect to the
parameter vy, : The question is whether the result that

IIb-OAHC is best in explaining market values is
subject to an vy, value that is not empirically

observed. For this reason, we implement model 1lb-
OAHC for all theoretically possible values:
0<v, <1. We find that our results are not sensitive

toy, . Implemented with constant discount rates, Ilb-

OAHC is best in explaining market prices in terms of
the different kinds of mean valuation errors and the
Pearson correlation for y, values between zero and

0.876. When implemented with firm-specific discount
rates, 11b-OAHC is best for y, values between zero

and 0.837. Since a vy, value larger than 0.837 is

empirically very unlikely, it is robust to say that Ilb-
OAHC bhest explains market prices.

5 Conclusions, Limitations, and
Perspectives

This paper tests whether extra-financial information,
that is, corporate governance, human capital, and
innovation capital information, offers additional
insights in explaining current stock prices and future
stock returns based on residual income models. For
this purpose, we implement six different versions of
models based on Ohlson (1995) and COP (2006) for a
sample of large public European companies.

We find that human capital information is useful
in a model with linear information dynamics for
explaining the residual income of the next period.
Further, a company’s human capital quality positively
influences the residual income of the next period,
which we interpret as a source of competitive
advantage. Including analysts’ forecasts improves the
models’ accuracy in explaining current stock prices.
However, it does not systematically improve the
models’ predictive power. These findings are in
keeping with prior research. Concerning the models’
predictive strength, we find that a model including
human capital information and no analysts’ forecasts
is best in identifying under- and overvalued
companies and thus in predicting future stock
performance. This creates a noteworthy investment
opportunity for investors. However, we do not find
that corporate governance or innovation capital
information enhance the models’ explanatory or
predictive abilities. For our sample, we observe that
models based on COP (2006) overcome the problem
of undervaluation by considering conservative
accounting. However, consistent with the findings of
COP (2006), valuation accuracy is not improved with
these models and the intrinsic value estimates
generated by the models are highly volatile with
respect to the growth rate of the book value.

Our empirical study is subject to some important
limitations. First, our findings are necessarily based
on a small data sample consisting of companies with
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high free float market capitalization due to a limited
EFI reporting activity of small and medium sized
companies. For this reason, our results need not hold
for smaller companies. Second, we are only able to
analyze a short period of time and thus cannot
determine whether our results are robust over time.
Since smaller companies are on the verge of reporting
more extra-financial information, these two
constraints can be overcome by future research when
longer time series will be available for extra-financial
information. A third limitation is that we cannot
consider different degrees of accounting quality in our
research. Estimation procedures as proposed by
Henschke et al. (2007) cannot be implemented due to
a small sample size combined with a short time
period. Finally, we assume a one year time lag to be
appropriate for EFI to be reflected in the residual
income. We do not test longer lags due to data
limitations. We cannot dismiss the possibility that
major benefits of CG, HC, and IC take longer to
materialize than one year’s time (e. g. Chan et al.,
2001, for R&D). However, as can be seen from the
autoregressions of panel C in table 3, EFI - although
eroding - is present in future periods, too. Thus, EFI
also has an impact on future RI. Figures 1A and 1B in
appendix B illustrate how future expected RI differ
from the basic models when EFI is additionally
considered.

The future of this research holds great promise
in our opinion. More and more firms are beginning to
provide extensive information on HC and other extra-
financial information in their reports as they
acknowledge its usefulness for investors and other
stakeholders. Our research contributes in rendering a
first assessment of its value impact.

Endnotes

[1] Myers (1999) also incorporates information (order
backlog) in the LIM that is not yet reflected by
accounting figures. Hence, our models including EFI
are in the spirit of Myers (1999).

[2] For more information concerning the Ohlson
model, we refer to Ohlson (1995) and the Lundholm
(1995) tutorial.

[3] For notational simplicity, we refrain in the
following from writing an expectation operator when
a variable is in the future of year t.

[4] One might be inclined to implement a full model
with all three rating variables simultaneously.
However, as our empirical findings show, this does
not convey any new information.

[5] It must be emphasized that the market’s earnings
expectations are not directly observable. Thus,
analysts’ consensus earnings forecasts are only a
proxy for the market’s earnings expectations. We do
not follow approaches that correct analysts’ forecasts
for estimation bias based on observable prior forecast
errors. It is questionable whether rational forecasts
can be obtained through mechanistic adjustments of
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analysts’ forecasts given that forecast errors are
highly skewed empirically. Abarbanell and Lehavy
(2003) demonstrate how widely held beliefs about
systematic errors in analysts’ forecasts are not
supported by their analysis of the distribution of
forecast errors: perhaps the most prominent belief is
that analysts generally produce optimistic forecasts.

[6] Choi et al. (2006) argue that, under reasonable
assumptions, the coefficient must be negative when
the mean residual income is negative during an
empirical estimation using pooled cross-section and
time-series data. We also see an additional
explanation for the negative coefficient when it is
estimated from this regression:
Rlp =00+ 0y -RI + o -bvy +604, . Although  the

model implies that some residual income should stem
from conservative accounting and thus ,, should be
positive, in a cross-sectional regression o,, can be
negative. We argue that accounting conservatism
varies between companies. We compare two identical
companies A and B with only one distinction: Firm A
has a higher degree of accounting conservatism than
firm B. This means thatbv; is smaller for firm A. As

a consequence, RI,,, issmaller for firm B since both

companies have the same amount of earnings. Taking
this effect into account, in a cross-sectional regression
anegative ,, is explainable.

[7] The Value Group is a Germany-based developer
of financial products that uses its research about non-
financial information in addition to the financial
analysis as a basis for investment decisions. See
http://www.thevaluegroup.de.

[8] Isidro et al. (2006) examine empirically the
valuation errors arising from violations of the clean
surplus relationship in a residual income valuation
framework for France, Germany, UK and the US.
Except for the US, the study finds little evidence for
such a relationship.

[9] This is possible because when switching to IFRS,
companies publish the statement of changes in equity
under the new accounting standard for the last two
years.

[10] The equity cost of capital is based on the Euro
benchmark bond interest rate of year t plus a general
4% risk premium. Working with firm-specific equity
cost of capital based on the CAPM vyields similar RI.
[11] The respective extra-financial rating score with
potential values from 0-10 is centred by subtracting
the mean rating score of all companies from the actual
value of a firm. Thus, a positive extra-financial rating
indicates a competitive advantage in relation to the
average firm.

[12] Beginning with the year 2000 ensures book value
data to be available for all companies in the sample.
COP (2006) employ a longer history because they do
not demand that book value data are available for the
whole sample in all years. We correct for firm years
with switches in accounting standards.
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[13] McCrae and Nilsson (2001) set the risk premium
to 4% for Swedish companies. Diakité (2005) also
sets the risk premium to 4% for the valuation of a
French telecommunication firm. His estimate is based
on prior studies considering historical, implied and
survey premia.

[14] Ohlson (2000) shows that on a per share basis
clean surplus will not generally hold if there are
expected changes in shares outstanding. This would
be a necessity for the residual income valuation
formula to be valid. However, he also shows that a
total equity approach does not work for firms
planning to bring in new shareholders who derive a
net benefit from their capital contributions. As there is
no easy solution to this problem and to maintain
consistency with prior studies we estimate the market
value on a per share basis (for example Dechow et al.,
1999, or COP, 2006).

[15] If a share with a high market price is added to a
sample of shares with low market prices, this share
will likely have a relatively high positive or negative
value for RI in both periods compared to the other
shares in a RI regression, where RI.,, is the

dependent and RI; the independent variable.

Recalling the ordinary least squares optimization, it is
likely that this will result in biased estimates.

[16] Since COP (2006: 99) argue that the “use of
price-scaled data will cause price to appear as an
information variable in the associated valuation
model, if the o, and/or y, parameters are not zero”,

we also scale by book value in the sensitivity analysis
section.

[17] EFI can also influence the equity costs of capital
(Ashbaugh et al. (2004) for CG). We do not explicitly
consider this effect in our models, as we use the
standard CAPM to determine firm-specific discount
rates.

[18] Corrections are made when dividend payments
occur within the six months after fiscal year end.
When the fiscal year ends at 2005-12-31, P is taken
from the last trading day of June 2006, for example.
[19] Be aware that stocks with a V/P ratio lower
(higher) than one can be in high (low) percentile when
a model generally yields low (high) intrinsic values in
relation to stock prices.

[20] We chose to start with our analysis at the end of
June for all companies including Infineon, Siemens,
and ThyssenKrupp although the end of the fiscal year
of the three companies is in September. We do this in
order to assure that hedge portfolios could be
generated by an investor. We do not see a problem
starting to measure performance nine months after the
end of the fiscal year since none of the three
companies is attributed to P1 or P10 by the V/P ratio
measured six months after the end of the fiscal year.
[21] For a discussion of the SR assumptions, see
Shukla and Trzcinka (1992), for example. We do
acknowledge empirical problems related to the SR
when r,-r; IS negative. Since there are only two
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negative excess returns in our sample, we do not see a
systematic problem here.
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Appendix

A Derivation Sketch of the Closed Form Valuation Equation for LIM Ib

In order to determine the fundamental value of a company, in a first step the present value of the following series
of RI has to be calculated for the end of period t:

RL,, =0, ‘R +o, -ef;;

RIt+2 =0y '(031 'RIt +o, 'eft )+(02 (Bl 'eft);

RI,, =, -(031 -(031 ‘RI; + o, ~eft)+o)2 ~([31 -eft))+oo2 -([31 ([31 -eft));
etc.

After isolating the terms in the columns:
RI
RI

RI,,, =0 R, +(0312 +o, B, +Bf)-(o2 -ef,;

etc.

= @RI+ Wy 'eft;

t+2 :(’)f'RIt"' ((’31+B1)'0)2'eft;

going to infinity and evaluating the present value impact of the series given the constant
discount factor R, we obtain the present value of the RI series at the end of period t:

@,

(R—ml).

o, -R
+
R-o,)-(R-B,

RI, ] -ef, .

In order to calculate the fundamental value of a company at the end of period t
(equation 3), bv, has to be added to the above present value of RI.

LIM IIb and LIM I1Ib can be derived in a similar fashion.
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B Forecast of Expected Residual Income per Share for Saint

Gobain

Figure 14A: Models I and IT with Firm-Specific Discouni Rate
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Figure 1B: Model IIT with Firm-Specific Discount Rate
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Figures 14 and 1B show the evolufion off expected BRI per share for the company Saint Gobain based on the following parameters
(in Eural; Raggs=30.41, Flpas=097, and Thogs=5.65% ; ef i= (cemtred EFT ratings mulnplied with the value added):
CFrgps=—23.00, hcypps=1353, and icaggs=09.07 . Since the FI for the pear 2005 (valuation dare) is known, all models start
with the same REI Models IT and IIT generafe an equal BT in year 2006, too, since for these models BT of 2006 i= equal fo
[ =f —r by, where f, iz the consensus analyses” forecast of earnings for year t+1. The RI for models I and I iz mean re-
verting. This does not hold for model type I, This is due to the term oy -bw, i the residual income dynmamics {g) and the term
yg -bery i equation (11). Hence, the long run expected RI of Saint Gobain exceeds zero, taking into consideration that account-

ing is conservative. Depending on the respective parameters, the BT in model type I tends to either increase or decrease over
fime. When implemented with constant discount rates, we ebserve similar patterns of residual income evolufion. Abbreviations
for the different models are exploined in the gemeral notes to table 5.
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