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Abstract

The quality of earnings is a summary metric in perfance evaluation and a focal question to
assess the quality of accounting information. Ahkigiality earnings number will reflect
current operating performance, being a good indroatt future operating performance, and it
accurately annuitizes the intrinsic value of themfi The multidimensional nature of the

earnings quality (EQ) concept has given form toudtiplicity of constructs and measures.

The objective of the thesis is to provide a betted deeper understanding of the vectors of
analysis in what concerns the dimensions of EQ eptcconstructs and measures. We
consider the multidimensional nature of the con@amt highlight a “new” earnings quality
perspective taking in account the virtuositiesh# tesidual income model. It is proposed a
empirical model which reinterprets rebuilding theehlr information dynamics in relation to
market value added and captures, in a compositsureahe tridimensional dimension of the

EQ concept: persistence, predictability and infdivesmess of earnings.

Our key findings are:
- Imposing linear information structure, our proposedel provide a composite
measure of EQ that captures the persistence, pmbdity and informativeness of
earnings. Nonetheless, informativeness of earrsegms to captunger siall the relevant
value information of earnings;
- The valuation coefficient of net income differsrirahat of total accruals, and those of
the four major accruals components differ from eattter. These findings suggest that
disaggregation of earnings into cash flow and tatadruals, and total accruals into its
major components aid in predicting market valueealdd
- Predictions errors differ significantly when thedar information model (LIM) is
imposed.
- Our findings support the efficacy of drawing infleces from valuation equations
based on residual income models that do not imphesstructure implied by the model;
- The magnitudes of the valuation parameter estimatdshe values of adjustd®f are
better performed when we consider only positiveniegs. So, it seems that loss cases
have a dampening effect on the measures of theniaton content of earnings. They

have a much weaker association with returns thafit gases.



Performing a separate industry estimation accordmghe system of equations for each
earnings components (accruals and cash flows)raxade evidence that:

- Informativeness of earnings is significantly higlmmportfolios of industries with
high earnings quality (high persistence of abnormainings and low (high)
predictability of accruals (cash flows)) comparedportfolios of industries with
low earnings quality (low persistence of abnormalnengs and high (low)
predictability of accruals (cash flows));

- Explanatory power of earnings to explain marketugahdded is significantly
higher in portfolios of industries with high eargsmquality (high persistence of
abnormal earnings and low (high) predictability a€tcruals (cash flows))
compared to portfolios of industries with low eaugs quality (low persistence of

abnormal earnings and high (low) predictabilityactruals (cash flows)).

The results of the development of a measure ingntirthat allows to delimitate the basic
constructs and measures of the EQ concept, thralighapplication of an exploratory
multivariate techniques analysis, namely, the faat@lysis of principal components suggest
six different dimensions of earnings quality: (ine-series properties (persistence and
predictability); (2) relevance; (3) accruals qualif{4) informativeness of earnings; (5)

smothness and (6) timeliness.

Keywords: Earnings quality; valuation; market value addeadedr information models;
persistence; predictability; relevance; accrualsaliy informativeness; smoothness;

timeliness.



Resumo

A gqualidade dos resultados é uma medida sumariavdiacdo do desempenho e um aspecto
fulcral quando se pretende avaliar a qualidadefdamnac&o contabilistica. Resultados de elevada
qualidade reflectem o desempenho operacional dociegsao bons indicadores de resultados
futuros e conduzem a uma apreciacdo mais correctaldr intrinseco da empresa. A natureza
multidimensional da qualidade dos resultados terdodforma a uma multiplicidade de

constructos e medidas de analise.

O objectivo desta tese consiste em fornecer umdaned mais profunda compreensdo dos
vectores de analise no que diz respeito as dimemd@eonceito de qualidade dos resultados,
constructos e medidas. Consideramos a naturezalimansional do conceito e salientamos uma
“nova” perspectiva da qualidade dos resultados apemde as virtuosidades do modelo de
rendimento residual. Propde-se um modelo empineo rqinterpreta a dindmica de informacao
linear em relagdo ao valor acrescentado pelo mereadapta, numa medida compésita, a
dimensao tridimensional do conceito de qualidaderdeultados: persisténcia, predictabilidade e

conteldo informativo dos mesmos.

As nossas principais conclusfes séo:

— Através da imposicdo da estrutura da dindmica tnmacdo linear, o nosso modelo
fornece uma medida compdsita da qualidade dostadssl que capta a persisténcia, a
predictabilidade e o contetdo informativo dos reslds. No entanto, o contetdo
informativo dos resultados parece forneper si s6toda a informacédo relevante da
qualidade dos resultados;

— O coeficiente de avaliacdo do resultado liquiderdifdo coeficiente daccrualstotais, e
dos coeficientes das quatro componentes princgmssiccrualstotais. Esta constatacao
sugere que a desagregacao dos resultados nasrsw@gas componentes, fluxos de
tesouraria eaccruals totais, e a desagregacdo dascruals totais nas suas quatro
principais componentes, permite uma melhor previdao valor acrescentado pelo
mercado;

— Os erros de previsdo diferem significativamentendqoao modelo de informacao linear €
imposto.

— Os nossos resultados corroboram a eficacia deaeatiferéncias estatisticas a partir de
equacgles de avaliagdo baseadas no modelo de remalinesidual que ndo impdem a

estrutura implicita no modelo.

Vi



— Os valores dos coeficientes das diferentes vagéstimadas e o valor d& ajustado
tém um melhor desempenho quando consideramos apger@a®s de resultados positivos
(lucros). Assim, constatamos que os casos de posjpiarecem ter um efeito descendente

sobre o contelido informativo dos resultados.

Os resultados obtidos com a estimagdo por indusibg sistemas de equacbes para cada
componente dos resultados considerados individudénaccruals totais e fluxos de caixa,
indicam que:

— O conteudo informativo dos resultados é significatiente mais elevado em portfolios de
indUstrias com elevada qualidade dos resultades/geéa persisténcia dos resultados
supranormais e baixa (alta) predictabilidade dosruals (fluxos de caixa)) comparado
com portfolios de industrias com baixa qualidade desultados (baixa persisténcia dos
resultados supranormais e alta (baixa) predictiulk dosccruals(fluxos de caixa));

— O poder explicativo dos resultados para explicaalor acrescentado pelo mercado é
significativamente mais elevado em portfolios deustrias com elevada qualidade dos
resultados (elevada persisténcia dos resultadosrarsumais e baixa (alta)
predictabilidade doaccruals(fluxos de caixa)) comparados com portfolios ddistrias
com baixa qualidade dos resultados (baixa persist@wos resultados supranormais e alta

(baixa) predictabilidade d@cruals(fluxos de caixa)).

Os resultados do desenvolvimento de um instrumeetanedida que permite delimitar os
constructos basicos e as medidas do conceito digape dos resultados, através da aplicacao de
uma técnica de analise exploratéria multivariada,seja, a andlise factorial de componentes
principais, sugere seis diferentes dimensdes dédgda dos resultados: (1) propriedade das
séries temporais (persisténcia e predictabilida@)relevancia; (3) qualidade dascruals (4)

conteudo informativo dos resultados; (5) alisameo®resultados; (6) tempestividade.
Palavras chave:Qualidade dos resultados; avaliacdo; valor acnéade pelo mercado; modelos

de informacéo linear; persisténcia; predictabilelaglevancia; qualidade dascruals conteddo

informativos dos resultados; alisamento dos redoftatempestividade.
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ntribduction

“The important thing is never stop questioning.”
Albert Einstein

“We only know exactly when we know little; as
we acquire knowledge, questioning settles.”
Johann Wolfgang von Goethe

“A journey of a thousand miles always begins
with the first step.”
Conftcio

INTRODUCTION

1 - Background and motivation

The firm performance evaluation has always beeresgmt theme, both in research and
in practice. The objectives of financial analysis o evaluate the firm performance, to
assess the extent to which current performanaadisative of future performance, and
based on this analysis, to determine whether tmeerustock price reflects intrinsic
firm value. In this context, earnings quality i$ogal question when it comes to assess
the quality of accounting information and financiaporting. Earnings are used as a
summary measure of the firm performance by a laggeety of users (Dechow, 1994).
Therefore, earnings are the metric in performanaduation, and, what is more, the

earnings quality is a fundamental condition for keaefficiency and transparency.

From this perspective, a high-quality earnings nems one that accurately reflects the
company’s current operating performance, is a gouticator of future operating
performance, and is a useful summary measure gmsamg firm value (Dechow and
Schrand, 2004).

The firm performance depends on its ability to teealue, that is to say its ability to
generate future cash flows. Thus, the difficultyfinm performance evaluation lies in

the establishment of predictions about future perénce.
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The information about performance such as on egsramd its components is a primary
focus of financial reporting (FASB, 1978 § 43 at).4The same is requested, namely,
to appreciate the potential variations in the resesithat the company may control in
the future (IASC, 1989 § 17). In this context, suicformation is supplied by accrual

accounting (FASB, 1978 and IASC, 1989). The investoreditors and other users use
such information, or for IASB (IASC, 1989), the anfmation about the performance
variability, as a basis to appreciate the entegpcapacity to generate cash flows from

its base of resources.

The centrality of this objective is embedded in fibiowing statements from the FASB
(1978 8§ 43): “The primary focus of financial repog is information about an
enterprise’s performance provided by measures ohirggs and its components.
Investors, creditors, and others who are concemiglal assessing the prospects for
enterprise net cash inflows are especially integest that information. Their interest in
an enterprise’s future cash flows and its abilitygenerate favourable cash flows leads

primarily to an interest in information about i&reings (...)".

Earnings quality and the quality of financial rejony in general are receiving more and
more attention and are in the centre of the defmaténvestors, regulators as well as
researchers. This heightened attention to the sisbj¢ earnings quality is in part due to
the wave of accounting scandals of the early 20@0anipulation of accounting
numbers) and the post-2008 crises.

In the literature, the use of “earnings quality'tdiearnings management” with similar
but with opposite meaning tends to be common, se,use these two concepts
indistinctively throughout this thesis. The assumptmade in the literature of a
negative relationship between earnings managemehiearnings quality implies that
the measures adopted to detect earnings managetsentend to be used to detect

earnings qualityd.g.,Wysocki, 2006; Schipper and Vicent, 2003).

The subject of earnings quality is a complex anme@ @0 researcher has this far been
able to provide a unique definition of earningsligyaneither an adequate measure for
it has been found. There are various measures amstracts of earnings quality in

literature capturing diverse manifestations of eays quality (Balsanet al, 2003): the

2
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multidimensional nature of the earnings qualityaspt. The aspects often discussed are
the persistence, the predictability, the informeiess of earningsand earnings

management.

2 - Purpose and research method

The main objectives of this thesis are to provideetier and deeper understanding of
the vectors of analysis in what concerns the dimessof earnings quality concept,
constructs and measures, considering its multidso@al nature and to propose a
“new” earnings quality perspective taking into amebthe virtuosities of the residual

income model.
To do that, we will retaithree strands of analysis

Concerning thdirst strand (chapters 1, 2 and 3), which are our backgrouaddsof
analysis, we have the following main purposes:

- To identify in the literature the different earntnguality (EQ) definitions and to
explore the relevant studies about the relation$i@pveen financial statement
data and firm value, taking into account the assess of earnings quality and its
implications for firm value.

- To propose a “new” earnings quality perspectivejctvimeans a “new” link
between the three earnings quality constructs,igterce, predictability and
informativeness, based on the virtuosities of #®dual income model adopted
by Ohlson (1995) and its subsequent refinementEditham and Ohlson (1995)
and Ohlson (1999), knowing that earnings are ingmrtor evaluation effects and
the investors see in earnings a valuable informatiource to assess the firm
value. In fact, the quality of accounting infornaatiis a function of its relevance —

a function of its predictability, informativenessdaconfirmatory value.

Information has predictive value if it has valuegthquality) as an input to the
predictive processes, that is if it is used by stwes to form their own

expectations about the future. In this sense, egsnguality concept is a way to

2 In an empirical way, we define “earnings” as “irstome” and we use the terms interchangeably.

3
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assess the relevance, the reliability of earningshort, the informativeness of

earnings, in terms of value relevance.

In this “new” earnings quality perspective, we rgda the linear information
model (LIM) structure of accounting information rielation to the market value

added and taking t@ccount the earnings quality concept.

- To identify in the literature the different vectoo§ analysis, constructs and

measures, concerning to its multidimensional nature

Regarding thesecond strand of analysigchapters 4 and 5), our main purpose relies on:
A) To test empirically our linear information modellf) redesigned in order to
analyze:

— Whether imposing linear information structure isportant to draw
inferences from valuation equations based on rasidatome models;

— And whether imposing linear information model (LIMprovides a
composite measure of earnings quality that simatiasly captures the
persistence, the predictability and the informatess of earnings
(chapter 4), that is, a composite and tridimengiomsasure of earnings

quality.

In this second strand of analysis (chapter 4), ise eonsidered the convexity of
earnings value and we tested if the informationteoin of the composite
measure of earnings quality is higher when avoidhmg dampening effect of

loss cases.

B) Taking into account that it is expected that adsraad cash flows components
of earnings have different ability to predict fidusbnormal earnings, different

persistence, different predictability and differevdluation implications, we

% Market value added@jif,,,, = MVE, — BVE,) is the difference between the current market lamok
values of common equity. IDif,,;, is positive, the firm has added value. If it is atge, the firm has

destroyed value. Market value added is a proxyg@mdwill or “unrecorded goodwill”, as it is known i
the work of Feltham and Ohlson (1995).

4
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perform separate industry estimation (chapter Byomling to the system of

equations for each earnings components (accrudlsash flows), and we test

empirically whether:

- Informativeness of earnings is significantly higlreportfolios of industries
with high earnings quality (high persistence of @iomal earnings and low
(high) predictability of accruals (cash flows)) coaned to industries with
low earnings quality (low persistence of abnormainengs and high (low)
predictability of accruals (cash flows));

- Explanatory power of earnings to explain marketigaddded is significantly
higher in portfolios of industries with high eargsquality (high persistence
of abnormal earnings and low (high) predictabibfyaccruals (cash flows))
compared to industries with low earnings qualitpw(l persistence of

abnormal earnings and high (low) predictabilityactruals (cash flows));

Regarding thethird strand of analysis (chapter 6), and considering that earnings
quality concept is difficult to define, there is definitive criteria to evaluate it, it has a
multidimensional nature which gives form to a langeiltiplicity of measures and
constructs that have been used to approach thangamuality, the main purpose relies
on the development of a measure instrument thawallto delimitate the basic
constructs and measures of the earnings quality Qcept, reviewed in chapter 3,
through the application of exploratory multivariatealysis, namely, factor analysis of
principal components. Factor analysis of principahponents allows us to obtain a set
of main factors or underlying dimensions of earsiggality. Factor analysis is a data
reduction technique to research interdependend@gstactor analysis we mean the
study of interrelationships between the variablesan effort to find a new set of
variables, fewer in number than the original setvafiables, which express what is
commonto the original variables. Thus, whenever we ugetédmm factor analysis we
are strictly speaking about those techniques tiséinduish different types of variance.
Similarly, whenever we use the term factors or ullydey dimensions we are referring

to factors that only represent common or sharehtiamn.
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3 - Sample and methodology

To achieve our objectives an extensive literatuggiewv is conducted and three
empirical studies are completed. Our sample cansisall domestic listed firms from

11 European countriéshat are required to prepare consolidated findistiements.

We obtained data for the 1990-2009 period from TH®wmson Datastream and
WorldScope — Global Research Annual Industrial $-ilsll companies were selected

based on the information available in the database.

A positive approach is adopted, using data analgased on panel data estimation
(ordinary least squarespeoled regressigrfixed effects and random effects) and factor

analysis of principal components.

We use four different softwares to analyze dMATLAB — version R2009b (Matrix
Laboratoryf, GRETL — version MS Windows (Gnu Regression, Ecdnicraaed Time-
series Library§, PASW Statistics — version 18 (Statistical Packagetlie Social
Scienced andR Software — version R-2.13.2

* The eleven Europen countries considered in oupkaare: Belgium, France, Greece, Holland, Ireland,
Italy, Lithuania, Portugal, Romania, Spain and BadiKingdom. Our sample is made in agreement with
firms based on code law countries and common lawntrizs. Based on previous studiesg( Hail and
Leuz, 2007; Barttet al, 2008; Isidro and Cabrita, 2008; Landsnedral, 2009; Cheret al, 2009), the
group of code law countries are constituted by Behlg France, Greece, Holland, Italy, Lithuania,
Portugal, Romania and Spain. Countries that areqfahe common law are the United Kingdom and
Ireland. We intend to test empirically, in futuresearch, if there is a different impact on inforiowat
content of annual earnings in code law countriegpp®sed to the common law countries.

® The name MATLAB stands fomatrix laboratory The MATLAB high-performance language for
technical computing integrates computation, visgaion, and programming in an easy-to-use
environment where problems and solutions are egptel familiar mathematical notation.Typical uses
include: math and computation, algorithm developinaata acquisition, modeling, simulation and
prototyping, data analysis, exploration and visslon, scientific and engineering graphics.

® GRETL is an acronym for Gnu Regression, Econometaind Time-series Library. It is a software
package for doing economterics that is easy tcansereasonably powerful, including a shared library
command-line client program and a graphical usésriace. GRETL can be used to compute least-
squares, weighted least squares, nonlinear leaatess} instrumental variables least squres, lpgithit,
tobit and a number of time series estimators. GRE$és a separate Gnu program cadiedplot to
generate graphs and is capable of generating outpafTeX format.

" SPSSis a Package for the Social Sciences. SP88oing the most widely used programs for stagistic
analysis in social science. Statistics includedttie base software: descriptive statistics, bivariat
statistics, prediction for numerical outcomes aretljction for identifying groups (factor analysiduster
analysis and discriminant analysis).
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4 — Contributions

This thesis provides an understanding of the veabbranalysis in what concerns the
dimensions of earnings quality concept, constrastid measures, according to the

multidimensional nature of the concept.

At a theoretical level, this thesis adds a new lo&kween the three perspectives of
earnings quality: persistence, predictability anfbimativeness, based on the residual
income model. Highlightening the virtuosities oé tfesidual income model, we propose
a “new” earnings quality perspective, focusing amalysis in the link between
contemporaneous and future earnings, in line whin linear information dynamics
(Ohlson, 1995; Feltham and Ohlson, 1995; OhlsoA918arthet al, 1999 and 2005).
We reinterpret rebuilding this link considering thdimensional dimension of the

earnings quality concept: persistence, predictgtalnd informativeness.

The link between accounting and contemporaneouisyegalues have been extensively
studied. Nevertheless, no study, to our knowledges tested whether and to what
extent disaggregating earnings, imposing lineaormftion structure of accounting
numbers, aid in predicting contemporaneous markdtiev added and provide a
composite measure of earnings quality (EQ) thatulkaneously captures the

persistence, the predictability and the informata&s of earnings

At the empirical level and taking into account thmiltidimensional nature of the
earnings quality concept, we operationalized aelangultiplicity of measures and
constructs through the application of factor analys order to obtain acore which

means, a measure instrument that delimitates tse lw@nstructs and measures of

® R Software is a language and environment forssizdl computing and graphics. R Software provides
a wide variety of statistical (linear and nonlineazdeling, classical statistical tests, time-segiealysis,
classification, clustering) and graphical techni&jwend is highly extensible.

° At the empirical level, and in order to test ergaily whether imposing linear information structise
important to draw inferences from valuation equaid®ased on residual income models, we needed to
use a specific software of mathematical programniingrder to develop the algebraic relation between
the valuation coefficients and the forecasting éiquacoefficients for linear information model (L)M
structure with the disaggregation of earnings ingsh flow and total accruals into its four major
components. We used tMATLAB Software, this software allows us to solve mamptécal computing
problems, especially those with matrix and vectonulations.
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earnings quality concept. To our knowledge, thithes first study that operationalizes
simultaneously a large diversity of constructs amghsures used to assess the earnings

quality concept.

5 — Structure

There are six further chapters. The review of ratgViterature is conducted in chapters
1 and 3. In these chapters, we indicate differefihdions on earnings quality present
in the literature and we provide a better and deapderstanding of the dimensions of
earnings quality concept, constructs and measwassiderin the multidimensional
nature of the concept. We classify the dimensiofsearnings quality in three
categories: earnings quality constructs that derive (1) the time-series properties of
earnings; (2) the accruals quality; (3) selectedilitative characteristics in the
conceptual framework of the IASB/FASB.

In chapter 2, we propose a “new” earnings qualéyspective based on our proposed
empirical model, which reinterprets rebuilding theear information dynamics in
relation to the market value added and captures oomposite measure, the three

earnings quality constructs: persistence, predidiabnd informativeness of earnings.

In the empirical part of the thesis (chapters 8)tdhree different studies are presented.

In chapter 4, we test whether:

— Imposing our linear information model (LIM) structuis important to draw
inferences from valuation equations based on rakiduome models;

— Imposing LIM, contemporaneous market value addemviges a composite
measure of earnings quality (EQ) that simultangouaptures the persistence,
the predictability and the informativeness of elagsi

— Disaggregating earnings into cash flow and totairueeds (or in the major
components of accruals) results in different pri@gkc ability of accounting
numbers towards market value added;

— The information content of the composite measureawshings quality is higher
when the dampening effect of losses cases is adoide
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In chapter 5, with a system of equations, for ezanimings components (accruals system
and cash flows system), we assess, in separatestipdestimation, whether
informativeness of earnings are significantly higimeportfolios of industries with high
earnings quality (high persistence of abnormaliegmand low (high) predictability of
accruals (cash flows)) compared to industries Vaith earnings quality (low persistence
of abnormal earnings and high (low) predictabildf accruals (cash flows)). And
whether explanatory power of earnings to explaimketavalue added is significantly
higher in portfolios of industries with high eargs quality (high persistence of
abnormal earnings and low (high) predictabilityastcruals (cash flows)) compared to
firms with low earnings quality (low persistence aifnormal earnings and high (low)

predictability of accruals (cash flows)).

Chapter 6 presents our last empirical study (temgpirical study). Taking into account
that earnings quality concept has a multidimendioature which gives form to a large
multiplicity of measures and constructs presentedhapter 3, we develop a measure
instrument that allows to delimitate the basic digiens of the earnings quality concept
trough the application of an exploratory multivéeianalysis, namely, factor analysis of
principal components. We operationalize empiricalhe different measures and

constructs and we providesaorefor the earnings quality.

Finally, the conclusion contains an overview ofemagh goals, principal results, and
contributions of the study. It reflects on the autes of the thesis in respect to the main
objectives, based on third strand of analysis,imedl in the introduction. Contributions
are assessed in terms of the enhancement of tlwabrenderstandings and their
practical contributions. Some limitations of thedls and some suggestions for further

research are presented.
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Chapter 1

Earnings Quality and Valuation

1.1. Introduction

The subject of earnings quality is a complex anme@ @0 researcher has this far been
able to provide a unique definition of earnings lgquaneither to find an adequate

measure for it.

However, in general, all agree that earnings qualkt a summary measure in
performance evaluation and a focal question to sasske quality of accounting
information. A high-quality earnings number wilflext current operating performance,
being a good indicator of future operating perfomc® and is a useful summary
measure for assessing firm value. But, determiegmings quality and its implications

for firm value is complex.

Valuation models based on earnings, and based ak \@due, are viewed typically as
an alternative approach to assess the firm valiee Ose of earnings in various
valuation models can be theoretically justifiedeThigher earnings quality, the more
useful the earnings data as a forecasting metuctae@ more accurate the valuation.
Ohlson’s (1995) model offers a formal link betwegtuation and accounting numbers

and it is cited frequently as the theoretical foathmh of such research.

This chapter explores the different earnings qualfinitions and presents the relevant
literature on studies about the relationship betwigancial statement data and firm
value, namely, Ohlson (1995), Feltham and Ohls@898%) and Ohlson (1999).

1.2. Defining earnings quality

Many studies give a definition on earnings qualiti.of them agree that the concept is

complex and nebulous, there is not a unique defmineither an adequate measure for

11
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it. Although the concept is of common use, theradsconsensus between academics
and practitioners on its content, that is, thereassingle definition of earnings quality.
In fact, as mentioned, namely, by Bernstein (1988) “virtually there is no general
agreement as regard to the definitions or assungptm this term (earnings quality)”.
Or, as stated by Ghogh al. (2005: 34) “the earnings quality is a nebulouscemt’.

Earnings are of high quality when the earnings nemmaccurately annuitizes the
intrinsic value of the firm. Such earnings are nefd to as “permanent earnings” in the
accounting literaturee(g, Black, 1980; Beaver, 1998; Ohlson and Zhang, 1998

Beaver (1999: 41) says that “earnings are of higdlity if they are sustainable”, thus
they are a good indicator of future earnings. ©cpading to Penman and Zhang (2002:
237), “earnings can be regarded as good quality i a good indicator of future

earnings”.

Earnings quality and, more generally, financialoripg quality are of interest to those
who use financial reports for contracting purposd #or investments decision making
(Schipper and Vincent, 2003).

Some of the most important definitions, construaotsl measures are related with the
persistence, predictability and variability of dags (time-series properties of
earnings). Persistence has to be understood igetiige that current earnings provide a
good indication of future earnings, capturing tixéeet to which a given innovation
remains in future realizations. Predictability isuaction of the distribution (especially
the variance) of the innovation series: “the apilf past earnings to predict future
earnings” (Lipe, 1990). Variability measures thendiseries variance of innovations
directly (Leuzet al, 2003). Hermanns (2006) considers an additionaswme derived
from time-series properties of earnings - informatiess of earningshe capacity to
explain stock returns (Warfielet al, 1995) or the information content with respect to
future earnings (Ahmeelt al, 2004).

Others relate earnings quality to the relation leetwincome, accruals and cash, taking

the view that earnings that map more closely imshcare more desirable.§, Penman,

12
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2001). According to several authoesd, Sloan, 1996; Grahaet al, 2005; Richardson
et al, 2005 and 2006), we can assess earnings quahsidering the relation between
accruals and cash flows. In line with this pointvadw, the results of Grahaset al.
(2005) indicate that financial officers believettlearnings, not cash flows, are the key
metric to outsiders. Managers are focused on ghort- earnings benchmarks,
especially the seasonally lagged quarterly earnmgaber and the analyst consensus
estimate. Managers also work to maintain predittgbin earnings and financial
disclosures. This finding could reflect superiofonmational content in earnings over

the other metrics.

In fact, several studies document the benefitshef accruals process, finding that
earnings is a better measure of performance thanutiderlying cash flowse(g,
Dechow and Schrand, 1994; Decheival., 1998; Dechow and Dichev, 2002), that
earnings explain more of the cross-sectional vianain stock returns or stock prices
relative to operating cash flows.g, Bernard and Stober, 1989; Dechow, 1994; Barth
et al, 2001; Liuet al, 2002). Being the accruals accounting more amistithan a
“cash-flow-oriented accounting system” (Beaver dndmski, 1979: 43). Dechow
(1994) finds that accruals improve earnings’ apild measure performance relative to
cash flows.

Sloan (1996) finds that the accruals portion oheas is less persistent than the cash
flow portion. This suggests that firms with higlvéés of accruals have low quality of
earnings. Dechow and Dichev (2002), analysing titerielations between accrual
quality, level of accruals, and earnings persisensuaggests a reconciliation of the
findings of Dechow (1994) and Sloan (1996). Th&canciliation is based on the
observation that a high level of accruals signifiegh earnings that are a greater

improvement over underlying cash flows, and lowidgya&arnings.

This emphasis on earnings, indicating that earnim@se more information content
about firm value than to cash flow is noteworthgdugse cash flows continue to be the

measure emphasized in the finance literature.

In the path of Sloan (1996), academic researcloersseéd on the development of simple

empirical models that objectively assess earningality in order to predict future

13
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return performance, (see, for example, Penman and,2002; Richardsaet al, 2005
and 2006; Chaet al, 2006). For Richardsoet al. (2005 and 2006) earnings quality is
the degree to which earnings performance persigighe next period.

Another earnings quality dimension is derived fragnalitative concepts in the

IASB/FASB’s conceptual framework. The conceptuaniework focuses on decision
usefulness, defined in terms of relevance andftdiyhrepresentation, as the criterion
for assessing quality. And some authors, namelyipfeh and Vicent (2003) and

Hermans (2006), consider another earnings quaditggory, which is derived from

implementation decisions. Earnings quality is sasnthe accurate representation of
underlying economic transactions and events agmmian and Zhang (2002).

Schipper and Vicent (2003: 98) view earnings quaiitrelation to Hicksian incont®

more precisely, they see it as the extent to whegorted earnings faithfully represent
Hicksian income. The term “faithfully representingieans the “correspondence or
agreement between a measure or description angha@omenon that it purports to

represent”.

Dechowet al. (2010: 344) consider that earnings quality is ‘@ibanal on the decision-
relevance of the information”, so, in this sense Huthors consider that the term
“earnings quality” alone is meaningless, earningality is defined only in the context
of a specific decision model. The quality of eagsirtould be evaluated with respect to
anydecision that depends on an informative represientaf financial performance and

it depends on many aspects which are unobservable.

In the table 1.1 we summarize some main earningditqudefinitions found in

literature:

19 Hicksian income (Hicks, 1939) corresponds to thant that can be consumed (that is, paid out as
dividends) during a period, while leaving the fiequally well off at the beginning and the end df th
period, that is, the maximum amount that can bewmed consistent with the maintenance of wealth.

14
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Table 1.1 — Definitions on earnings quality

Author Definition

Bernstein and Siegel “Earnings figures should have integrity — thattl®y should not be the
(1979: 73) product of manipulations designed purely to inceeti®e reported income
of the company. Earnings figures should also babld, in the sense that
they provide a good indication of the firm's eaipower. But it is
important to keep in mind that the notion of ‘qtili in the context of
earnings evaluation, is one aomparative integrity, reliability and
predictability. There are no absolute elementsaohi@gs quality”.

Bernstein (1996: 749) “Virtually there is no general agreement as regardhe definitions or
assumptions on this term (earnings quality)”.

Penman and Zhang “(...) earnings can be regarded as good qualityif a good indicator of
(2002: 237) future earnings”.

Schipper and Vicent “We define earnings quality as the extent to whrelported earnings
(2003: 98) faithfully represent Hicksian income, where reprgéagonal faithfulness
means correspondence or agreement between a measlgscription and
the phenomenon that it purports to represent”.

Dechow and Schrand “A high-quality earnings number, as we define itll Wo three things: it
(2004: Preface) will reflect current operating performance; it wile a good indicator of
future operating performance; and it will accurat@hnuitize the intrinsic
value of the firm. Not all earnings are created aq&arnings quality
depends on the composition of the earnings, tlgesiithe company’s life
cycle, the time period, and the industry.”

Ghoshet al. (2005: 33) “With respect to earnings quality, firms with rewensupported increases
in earnings have more persistent earnings, exkalsg susceptibility to
earnings management, and have higher future opgnaéirformance.”

Dechowet al.(2010: 344) | “Higher quality earnings provide more informatiooat the features of a
firm’s financial performance that is relevant tggecific decision made by
a specific decision-maker”.

For us, and according to Dechow and Schrand (2a04),quality of earnings is a
summary metric in performance evaluation and alfgaastion to assess the quality of
accounting information. A high-quality earnings rien will reflect current operating
performance, being a good indicator of future opegaperformance, and it accurately

annuitizes the intrinsic value of the firm.

In order to explore the earnings quality concept & implications for firm value, we
present in the next section the relevant literatomestudies about the relationship
between financial statement data and firm valueedbasn valuation modelse (g,
Ohlson, 1995; Feltham and Ohlson, 1995; Ohlson9)199
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1.3. The relationship between financial statement datarad firm value

The quality of accounting information is a functioof its relevance, which
means of its predictive, informativeness and caomdiiory value. Information has
predictive value if it has value as an input todicgve processes used by investors to

form their own expectations about the future.

The accounting model communicates an asset based wf organizational
reality, which is consistent with the assertion tththe “primary focus of
financial reporting is information about a company performance
provided by measures of comprehensive income andoinponents. Earnings and its
components measured by accrual accounting gengredlyide a better indication of
enterprise performance than information about ctireash receipts and payments”
(FASB, 1978 § 43). The FASB position finds suppnorthe empirical evidence which
documents that earnings constitute a more relepamty of the future cash flows
comparatively to the contemporaneous values of flagls (Barthet al, 2001; Dechow
et al, 1998). It is also important to add that in thedimen and long term, firm earnings

and cash flows tend to be synchronic.

The financial and economic models establish ratatigps between earnings or cash-
flows of the companies and their market value @wample, Fama and Miller, 1972:
Chapter 2). The earnings role, as well as the dr¢her financial variables, in many of
these models consists of supplying investors witlormation on stock returns (for
example, Ohlson, 1988). In that context, the quadit the company performance is

assessed by its contribution to predict futurelsteturns.

Earnings are important for evaluation effects, rorother words, the investors see in
earnings a valuable information source to assesdfitin value, and, in this sense,
earnings quality concept is a way to assess tlewarte, the reliability of earnings, in
short, the informativeness of earnings, in termgabfie relevance.

The link between accounting values and contemporseequity values have

been extensively studied. Valuation models baseceanmings, and based on book

value, are viewed typically as an alternative apphoto assess the firm value (Barth
16
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and Landsman, 1995). When market assumptions are realistic and markets are
imperfect, book values and earnings act as compitmeindicators of equity values
(e.g, Feltham and Ohlson, 1995; Ohlson, 1995; Penn#88)1 Ohlson’s (1995) model,
which offers a formal link between valuation andcamting numbers, is cited
frequently as the theoretical foundation of suckeeech. In fact, the Ohlson (1995)
paper became a classic (Lo and Lys, 2001), beiegptiper most cited in the last
decades, into this research atea

Let us now move backwards in time and in termseatévant literature to look for

studies about the relationship between financetiestent data and firm value (section
1.3.1.). And in chapter 2, we describe our propasagirical model, which reinterprets
rebuilding the linear information model (LIM) inlegion to the market value added and
captures, in a composite measure, the three earmjnglity constructs: persistence,

predictability and informativeness of earnings.

1.3.1. The Feltham-Ohlson framework: implications for emprical research

The Ohlson (1995) and Feltham and Ohlson (199%iestustand among the most
important developments in capital markets researde last several years (Beaver,
2002)?. These studies provide a foundation for redefirttngy appropriate objective of
research on the relation between financial statéerata and firm value. At the same
time, they provide some structure for modellingairfield where structure has been
sorely lacking.

The Ohlson model (Ohlson, 1995) derives of the dRedi Income Valuation Model
(hereafter RIV) or Edwards-Bell Model (hereafter)EBdwards and Bell, 1961). Those
models are already thoroughly recognized in therdiure. It is important to highlight

that the initial theoretical framework is the nexsdical model of the present value of

* Brown (1996) characterizes the papers cited inSBE€I —Social Sciences Citation Indeas been a
classic, the mean quotation of the same is sityatektast between 4.00 and 8.35. According to ha a
Lys (2001), in 1999, and with reference to the ©Ohlsnodel (1995), the citations mean was already
superior to 9.

12 Beaver (2002: 457): “The F-O approach [Ohlson,5188d Feltham and Ohlson, 1995] is, in my
opinion, one of the most important research devaks in the last ten years”.
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future expected dividends (hereafter PVED) develodpg Williams (1938), and well-
known for the Gordon Mod¥& which assumes an economy where the agents bafiefs
homogeneous and individuals are risk-neutral. Nuae RIV is a specific case of PVED

model.

The Ohlson (1995) and Feltham and Ohlson (1995yiedu provide a logically
consistent framework for thinking about the valeéevance of accounting numbers.
They show how:

- To link the market value of equityMVE, ) with the past and future financial

information of the firm, that is: i) with the comtgoraneous and future net
income; ii) with the book value and how to use baaltue and income
together in the same valuation model; and iii) vdividends;

- The valuation model can be used to capture diftepemperties of different
asset classes, such as operating and financialsassel different value
relevance of earnings components;

- To illustrate the effect of conservative accountorgthe relation between

equity value, accounting book value, and futur@iegs.

Feltham and Ohlson (1995: 726) said that “one ce&w \abnormal earnings as a
contraction of “above normal earnings”, where ndrearnings equal the risk-free
interest rate times the book value of firm’s equity the following table, table 1.2, we
present some definitions about “abnormal earningsdwever the management

accounting literature typically refers to it assidual income”.

13 Gordon and Shapiro (1956) rewrite the initial modemitting the assumption that the growth rate fo
the dividends is constant.
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Table 1.2 — Definitions on abnormal earnings

Author Definition

Canning  (1929) and These authors refer to “abnormal earnings” as “sxearnings”.
Preinreich (1938}

Edey (1957y Refers to abnormal earnings or abnormal profitsaper-profits”.

Edwards and Befi(1961) = Refers to abnormal earnings as “excesszedaé profit”.

Peasnell (1981, 1982) Refers to abnormal earnings as “excess income”.

Ohlson (1995: 663) “(...) this variable (abnormatréngs) is defined as current earnings minus
the risk-free rate times the beginning of periodlbwalue, that is, earnings
minus a charge for the use of capital”.

Feltham and Ohlson“(...) abnormal earnings are defined to equal rebearnings minus the
(1995: 691) risk-free interest rate times the book value offttra’s equity”.

Myres (1999: 2) Throughout the paper, he usesdha tresidual income” (RI) rather than
the standard “abnormal earnings” because readedstterelate abnormal
earnings with abnormal stock market returns or peeted earnings.
Residual income (RI) may be completely anticipatadiact, Rl valuation
depends on the anticipation of future RI.

Riley et al. (2003: 232); Abnormal earnings are based on the definition plediin Ohlson (1995).
Barthet al. (2005)

Given the competition effect, it is expected tHa abnormal earnings follow a mean
reverting process, that is, it is expected thatoaial earnings quickly revert for the
sector/industry mean. Thus under unbiased accayntinthe medium and long period

the book value of the common equitBVYE ) constitutes an unbiased estimator of the

firm market value of equityMIVE, ).

Knowing that Feltham-Ohlson (1995) framework carheoiigh the Ohlson (1995)
model, adding some complexity, we will begin bygameting the Ohlson (1995) model
(assumptions and definitions based on residualniecgaluation model) in next sub-
section A, the linear information dynamics and tlether information” will be
presented in sub-section B, then we will presemt lihear information dynamics
extensions based on Feltham and Ohlson (1995 )Hsection C.

4 Apudin Feltham and Ohlson (1995: 726).
!> Apudin Feltham and Ohlson (1995: 728).
16 Apudin Feltham and Ohlson (1995: 728).
" Apudin Canadas (2004: 214).
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A) The Ohlson (1995) model

The analytical model of Ohlson (1995) proposes apr@ach consistent with a

measurement perspective, revealing that the fund@inealue of a company can be
expressed by the fundamental components of bakrest and profit and loss account.
Ohlson (1995) does not explicitly consider the wtaety, assuming neutral position
towards the risk, the absence of information asytnmeon stochastic interest rates
and a term structure of horizontal interest raties,cost of capital being given by the
risk free interest rate. In other words, connettethe Ohlson framework is the concept
of an ideal market functioning, which does not @tcie existence of information

asymmetry between companies and investors, andset af assumptions that secure

the consistency with the basic principles of timaricial theory.

There are three crucial assumptions in the Ohlsodem They are based on Residual
Income Valuation Model (RIV). Table 1.3 introdudéeém:

Table 1.3 — The residual income valuation modekt®yment: assumptions

Crucial assumptions Analytic formulation

Assumption A; is the equilibrium
condition: the market value of th

D

firm in time t (MVE ) is equal to the < = [&H,}
present value of expected dividends. [1.1] MVE, = Z r
By reference to Ohlson (1995), |it r=l (1+ rf)

actually follows a more primitive
assumption about the economy.
particular, assumptior\; is the no
intertemporal arbitrage price thatd, - net dividends paid at timg
results when: R, - risk-free returnR, =1+, . r
— Interests rates are nonstochastic;
— Beliefs are homogeneous;
— Individuals are risk-neutral.

II){Vhere:
MVE, - price of the firm’s equity at time;

. is a risk-free discount rate, which |is

an intertemporal constant rate;
E [] - expected value operator conditioned on datgormation.

Ohlson formulation requires @
valuation assumption based on the
present value of expected future
dividends, on the irrelevancy of
dividends politics for the
determination of the firm value
(Modigliani and Miller, 1958 anc
1961).

Assumption A, defines the clean
surplus relation as: book value th

S
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Table 1.3 — The residual

income valuation modektgpment: assumptions

Crucial assumptions

Analytic formulation

year equals last year's book valle

plus income minus dividends (and, [1.2] BVE=BVE,+ x- d
therefore, a capital contribution

corresponds to a negative dividenJI)Denote that:

This assumption allows future '

dividends to be expressed in ter
of future earnings and book values

n?VE‘ - book value of equity at timg;

x, - earnings for the period from-1 to t;
d, - net dividends paid at time

With these two assumptiond {and
A,) and with simple algebrai
manipulation, Ohlson derives th
following relation between price an
accounting information.

e
d

[1.3]
= c Et [)ﬂ” - BVE”T‘J-] _ E[ [ BVE+°°]
MVE = BVE +; (1+1,) (1+r,)”

The “residual income” or “abnormal
earnings” is defined as the amoy
the firm earns in excess of the ris
free rate of interest on the bo

value.

nt
k-
pk

[14] X, =%, IXBVE,

With this definition the valuatior
expression can be written even mg
succinctly as the sum of book val
and the present value of futu
abnormal earnings:

Equation
company’s
defined in
variables.

[1.5] presents th
fundamental  vald
terms of accountin

e
re

«Q

E[ X, ]

[15] MVE = ng+i o]
r.f

=1

@D D

Assumption A; is a final
assumption in  Ohlson’'s pap
referred as the ‘“linear informatio
model”. This third assumptio
provides the additional structu
necessary to vyield divideng
irrelevancy. It defines the stochas
process for abnormal earnings g
non accounting informatiofy, ) as:

&

r
n
h

e
S

i§vhere @ and

>
o

Xy =WX +\+E,,
yvt +‘92t+1

[1.6]

Vt+1 -

yare fixed and known parameters between 2z

and one, and€s are mean zero and uncorrelated with o
variables in the mod® AssumptionA; says that both abnorm
earnings and non accounting information are autessjve. In
latu sense these exogenous parameters to the model
determined by the environmental context that charees the
firm.

ero
her

are

8 wand ) parameters assume values bigger than zero, dumtmmical conditions and values inferior
to the unit in order to guarantee the model's $tgkstationarity. This condition implies that

E (){L) -0 and E (Vw) - 0 with T — o, If indeed w=1, this means that the growing
opportunities persisted indefinitely, which is wonsistent with the empirical evidence.

21



Chapter 1 — Earnings Quality &aduation

Analyzing the mathematical expressions [1.1], [1a8H [1.5], we found thaDhlson

framework is a direct descendant of the researcie do the 1960se(g., Edwards and

Bell, 1961; Modigliani and Miller, 1958 and 1961I)cdhalso Preinreich (1938). In fact,
the valuation expression of accounting data wrisagcinctly as the sum of book value
and the present value of future abnormal earnisgsot new, it can be found in
Preinreich (1938), and Edwards and Bell (1961). rigival constitutes a major
contribution to modern financial accounting. By ngsiearnings, book value, and the
clean surplus equation to carry the dividend infation, we can rewrite the discounted

dividend valuation as a discounting of accountinoghbers.

In mathematical expression [1.5]:

MVE = BVE+2I(51[E—)§3J

“A firm’s value equals its book value adjusted tbe present value of anticipated
abnormal earnings” (Ohlson, 1995: 667). This vake function of book value of
equity, with unit coefficient, and infinite geomietrseries of expected abnormal
earnings, “unrecorded goodwill” in the authors’'m@mology, or the “market valued
added”, for the proposers of EVA terminology. The goodwill equals the current value
of the expected abnormal earnings and the firmlgevar the firm’s evaluation can be
centered on the prediction of these. In other wolashind this formula there is a

connection that can be summarized in the followiay:
MVE, = BVE + gy

Consideringga the value of the company’'s goodwill, in other warthe intangible

assets value not expressed on the balance shestured from the abnormal earnings
that the company will generate in the future. Tladug of the company’s goodwill

(g ) becomes the component that corrects the assgd VBVE) in order to obtain

the company’s fundamental value.
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The transformation of the expression [1.5] in oshidiat includes only contemporaneous

accounting information requires the definition ofewsolution process of the future
abnormal earningsx('), this is the third assumption considered in thevipus table,

table 1.3 Assumption As.

B) Linear information model (LIM) and other information

Ohlson assumes that the abnormal earnings of thedpe+1 (x{il) are dependent of
the earnings observed in the previous pe(ixﬁi) and of theother information(vt) that

may affect the prediction ok’, and is not reflected if. The relationship between

these components completes the following stochasticess.

X = WX+ +E,,
Vt+l = yvt + £2t+l

[1.6]

This assumption A is a final assumption in Ohlson’s model referredtlees “linear
information dynamic”. This third assumption provsdidae additional structure necessary

to yield dividends irrelevancy.

The parametergv and y are fixed and known, they assume values between arel
one, and&’s are mean zero variables and uncorrelated witterovariables in the
model. These parameters are exogenous to the nzodklare determined by the
environmental context that characterizes the fitmihe only restriction to which they
are subjected is that they are inferior to the,wwitich means that the process will
converge to zero. The prediction of théher information(v,,,) is not a function of the
earnings, considering that it synthesizes the médion not yet reflected in the financial

statements.

19 As referred by Motat al. (2004), the value of a company depends of meltigttors that involve the
detailed analysis of a set of variables associatdle company (market position, profitability, dimcial
structure, management characteristics, human ressujuality, etc.), as well as an analysis of the
environment in which the company operates (macomemical, political, activity sector, competition
variables, among others.)
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The Ohlson (1995) innovation in relation to the iReal Income Valuation Model
(RIV) or Edwards-Bell Model consists in the treatmthat he gives to the structure of

the abnormal earnings time-serieg'). In order to define the stochastic process that

follows the x* variable, Ohlson (1995) introduces thevariable -other information a

variable that captures important events in termgfafrmative content and that affect

the market prices (market value of equityVE, ), but that are not yet reflected in the

financial statements. This means tb#ter informationvariable captures the extent to
which the accounting variables do not explain miavidue of equity. This is a tinlag
that mediates the occurrence of certain eventsatt@gaimportant for the formulation of
economic agents expectations, and its inclusiothénfinancial statements, it conveys
information for the beliefs formulation on the firabnormal earnings growti®ther
informationis one of the limitations pointed out in the fic&l statements, or better to
its capacity in disclosing all the important infation and in opportune timelack of
timeliness (Rayn, 1995; Beaver, 2002). In line with Lundhol(@995: 752)
nonaccounting information (ather information is an additive shock to next period’s
abnormal earnings. In order to correct thag, Ohlson (1995) used the dynamics of
information to characterize the abnormal earningsachics: a first-order autoregressive
process (AR(1)).

In the table 1.4 we present the main definitionstber information

Table 1.4-Definitions onother information

Author Definition

Ohlson (1995: 668) “(...) other information(V, ) as capturing all nonaccounting information
used in the prediction of future abnormal earnings”

Feltham and Ohlson (1995: | “(...) nonaccounting data, provide the basis foeduting future
702 and 703) abnormal operating earnings”. “(...) Thather information acts as
serially correlated, but convergent, noise in thedjtion of abnormal
earnings and operating assets”.

Lundholm (1995: 752) “(...) nonaccounting infornaattiis an additive shock to next period’s
abnormal earnings”.

Barthet al. (2005: 315) “(...) other informationV, , is defined aswve _, - MVE_, . Where Mve
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Table 1.4-Definitions onother information

Author Definition

is the fitted value of mvE, on the equation:

MVE, =a,+a,NI? +a,B\, +a,y + 4 that does not includey,.
MVE is market value of equity, Rlis abnormal earnings, defined as
earnings minus the normal return on equity booke&aBVE, (4 is the

error term and andt subscripts denote firm and year”.

Kothari (2001) notes that the current performandeaofirm (as represented in
accounting reports) is an important informationrsetbut not the only for assessing the
firm market value. Dechowt al. (1999) point out that academic literature recoggiz
that stock prices reflect information about fut@arnings that are not contained in
current earnings. Such information “can not be plexkdirectly” (Ohlson, 2001: 112).

In operational terms, candidates for thet®er information(v,) are new patent, laws to

approve a new product in pharmaceutical firms, {targn contracts, among others
(Myres, 1999).

Ohlson (1995) definesther informationas a scalar variable, but not specifically
establishes its analytical content. Ohlson (20012) Ireferred tov, as a “mysterious
variable”. The fuzzy and abstract character of itiés,other information has led that
some empirical applications, based on Ohlson mags, this variable in aad hoc
form or simply neglect it. Hand (2001) notes thamtil 1998, almost all empirical
research on Ohlson model neglected the informatimment of this variableother
information). The few papers that not neglected aliger informationvariable chose an
intuitive way rather than a formal constructiond, Amir and Lev (1996); Myres
(1999); Barthet al. (2005)].

Ohlson (2001) states that, although there may kanaltytical interest in not specify the

value of v,, such procedure reduces the empirical contenh®fQhlson model. It is

highlighted that, for example, the financial an&ygredictions constitute a reasonable

tool to measure the expected future profits andttiexre is no reason to eliminatg of
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the model since the variable can be supported servhble data. Hand (2001) adds that

to considery, equal to zero is to assume that the accountirg lablicly available are

sufficient to explain the behaviour of the stoclces.

To sum up, in the next table 1.5, some importapeets are highlighted in order to

correctly understand the model, and finally, thieimsic value of the company is also

presented as well as the linear solution of theati®doefficients.

Table 1.5 — Linear information model aather information

1) Linear information model (LIM):

a a
X[+1_a)xt +\4+€1t+1
Vi = Wt i

[1.6]

2) Other information(V,) :

— The other informationis incorporated in the residual income

with a discrepancy, having a gradual impact onghmings,
in other words, V, follows a first order auto-regressi
process;

— Ohlson (1995) defines/, as a scalar variable, independ

from X, which should be considered as summarizing

relevant events in terms of value which did not lyave an
impact on the financial statements;

e

2Nt

the

3) Random term{&,,; ; Ex.1)

All the components of the model introduced are kmowhe only
sources of uncertainty are the random tef#)s; ; £,.,) . Which

can be associated to new information (not expecteuirh is
translated into equally in unexpected earnings.

4) Parameter{w; J) :

— They are determined by the entity’s economical rmient
and by the accounting principles;

— They are positive and less than on< w<1 and
O<sy<l

The model introduces in the theory the concept afiags
persistence, represented by the paraméter The persistenc
reflects the degree in which the current abnornzahiags are
reproduced on the next period:

1%

- If w=0 there is no earnings persistence. On each period

these would be only function of the other informatand of
the new information (unexpected). The events tRattathe
current earnings are transitory;

- If w=1, current earnings would be fully reproduced

the next period, which means that the growth opmities
persisted indefinitely, this is not consistent witle empirical
evidence.

on

- If 0<w<1, as predicted in the model, the earnir[lgs
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Table 1.5 — Linear information model aather information

persistence is not total and current events thigctafthe
current earnings tend to have a decreasing impadtitore

earnings.
5) The linear solution — the intrinsicThe combination of the earnings’ dynamic [1véith the model
value introduced in [1.5hllows to obtain a model in which the intringic
value depends only on the contemporaneous accguntin
information:

[1.77 MVE =BVE+a,X+a,Vy
Being:
1+r,

1+r, —a))(1+rf —y) >0

1+r, ~w

w
a=——-—20 anda'2=(

So, the current intrinsic value of the company,rasf by the expression [1.7], can be
attained based on the current values of the bolieequity, the abnormal earnings and
the other information considering the above specification of the linedormation
dynamic (expression [1.6]). The impact on the comyfsavalue of these variables will
depend on the persistence of earnings and on goeudit rate of future profitability

flows?°,

“Larger values of w and y make MVE more sensitive to(x[a,vt)realizations"

(Ohlson, 1995: 669). However, the bigger the “istesice parameters” arey and y,
the faster the decline process will be. Anywayséhtvo parameters are enough in this

context to characterize the earnings persisteride functiona, (w) anda, (w, ) are
increasing in their arguments. The property refldbiat w and y act as persistence

parameters in th(axf‘,vt) process” (Ohlson, 1995: 669).

? |t is important to highlight that the company’duadoes not depend on the dividend policy, coestst
with the assumption adopted regarding its irreleean
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C) Linear information model extensions based on Felthm and Ohlson (1995)

Feltham and Ohlson (1995) extend the Ohlson mddelspn, 1995) introducing two
new effects: “conservatism accounting effect” amel ‘igrowth in the operating assets”.

The “conservatism accounting effect” reflects tleespstence of the difference between
the market value of equityMVE ) and book value of common equitBVE ), which
originates the “unrecorded goodwill”, in the autsiderminology or the “market valued

added”. This “unrecorded goodwill” can result of @mdervaluation of assets and/or of

an overestimate expected abnormal earnings.

Taking into consideration that “conservatism acdimgn effect” results in goodwill,
Feltham and Ohlson (1995) admit that the currenbaating value offers information

about future abnormal earnings and they introdbeedistinction between the value of

operating asset0@, ) and financial assetsfg, ). In this way, in order to consider the

abnormal earnings persistence effect, the consenvatccounting effect, as well as the

growth in both operating asset®a;) and operating earningsoX,), Feltham and

Ohlson (1995) redefine the information dynamiciathy specified on the Ohlson model

(1995). Thus, the linear information model (LIM)new defined as (see table 1.6):

Table 1.6 — Linear information model extensiongtigem and Ohlson, 1995)

Linear information model extensions

by (Feltham and Ohlson, 1995): 0X:, =, 0f + w,,0a+ \ + Eyer
0] = +w,,0a+ \, +&
[1.8] Qi 5,08 2 2t+1
Viger = ViV T €540
V2,t+1 = yzvz + £4t+ 1
Where:

0)¢(: Xoy = 1 * oqﬂ) - operating abnormal earnings after taxes at time
tir, is a discount rate, which is an intertemporal tamtsrate;
og - operating assets at tinne

V. V,, - other information

Epi1rEqin€aep € random terms.

2+1€3+0€ 4+ 7

With:
0<@,<1, 0<), <1k=12), w,= 0andi<w, < (1+r,).
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Table 1.6 — Linear information model extensiongtigm and Ohlson, 1995)

W, , coefficient:

The parametefv;, allows us to introduce the dichotomy in the

analysis “unbiased accounting” versus “conservadiseounting”,
that is, the problem of the operating assets utatersent (the
problematic of subvaluation of the operating a3sets

- If «,>0, there is conservatism in accounting

(undervaluation of the operating assets). More ecadism
indicates that bigger abnormal earnings are exgecte

w,, coefficient:

assumes values belonging to the intervE;L Rf[, with
R; =(+r,). R is the risk-free return ang is a discount rate
which is an intertemporal constant rate.
This way, restrictions to the operating assets keng growth are
introduced to ensure the convergence on the cacaofuthe
abnormal operating earnings present vah)bf().

The linear solution — the intrinsi
value

CConsidering:BVE = oa+ fa
Note that:
by, - book value of equity at timg;

0g - operating assets at tinte
fa,- financial assets at time

[1.9] MVE =BVE+a,08+a, 0p+ 83 ¥+[, Y

With:
a=—4 >0,
1+ N —a,
Looarr)
’ (1+ e _a’h)(l"'rf _wzz)
And,
1+,
ﬂl: >O ]
(1+ I _C“h) (l+rf _yl)
a.
B,=—2—2>0
? 1+ ry =y,

29
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In this context, and based on the mathematicalesspon [1.9], the goodwillda) is

identified as:

[1.10] MVE -BVE= gy =a, 08 +a, og+ [+ \

This is, the goodwill is a growing function of thénormal operating earnings, whose

persistence is measured by paramedgr(the highera, is, the greaterr, will be), of
the operating asset4 ) only if these are under evaluated due to the flaat the
necessary condition ta, >0 is that ¢y, >0 and of the variable;. Note also that in

both models (the Ohlson model and the Feltham amdo® model) the tax effect is
ignored.

However, and since both models assume a perfedtacaparket (for which costs
derived from information asymmetry, agency anddaation are not equally admitted),
the Feltham and Ohlson model also assumes thatciimg decisions do not create

value. The tax effect will not have relevant consatces on the evaluation function.

Earnings persistence or the earnings quality isjugita function of the “conservatism
accounting effect”, but also a function of the eiint value relevance of the different

earnings components.

The different value relevance of the different @aga components leads Ohlson (1999)

to extend Ohlson (1995) by modeling the earningepgmnents. In this way, the Ohlson
(1999) model incorporates &, variable, defined as transitory earnings, which be

any earnings components (cash flows or accruatgt évidences an incremental

explanatory power on the prediction of future alomalrearnings.
In the next sections 1.3.2 and 1.3.3, a very bprefsentation of the Ohlson model

(1999) is presented together with the generalizgdion used by Bartétal. (1999 and
2005), respectively.
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1.3.2. The different value relevance of the different earmgs components

Ohlson (1999) considers concepts of “transitoryegs”, and analyses how this source

of earnings differs from other income items.

The Ohlson (1999) modelling follows Ohlson (1998t with an extension to permit

two earnings’ components: “core” earnings,( and “transitory” earningsXs, ). In the

next table, table 1.7., we present the Ohlson (198©del, its assumptions and

definitions:

Table 1.7-Ohlson (1999) model: assumptions and definitions

Crucial assumptions Analytic formulation
The equation [1.1] and [1.2] correspond to thet firs N
two assumptions of the Ohlson (1999) model which [dt }
are standard of the residual income model and which [1.1] MVE = z
are used in the Ohlson (1995) model, explaiped =1 (1+ r )

previously in table 1.3. According to Ohlson (1999
148), “in words, the present value of expected [1.2] BVE = BVE, + x- q
dividends determines value, and regular owners’ -

equity accounting applies. One can think Xf as Where:

including any dirty surplus items which hayeMVE - Prfce ofthe f'rms_equ'ty attime:
bypassed the ‘“official” income statementd, - Netdividends paid at time

Alternatively, one can think of equation [1.2] ag ® - risk-free return,R =1+, . r, is a discount rate,
definition rather than as an assumption”. which is an intertemporal constant rate;
) ] E [] - expected value operator conditioned on date
Equations [1.1] and [1.2] imply the well-known

- . - - information.
residual earnings valuation formula: equation [1.5

BVE - book value of equity at timg;
x, - earnings for the period from-1 to t;

[1.5] MVE = BVE+Z [){i}

(1+r )

Equation [1.11] is the critical assumption introddd
by Ohlson (1999). It specifies the forecasting haf a — a

= w,X, +&,. .
sequence of expected abnormal earnings in terms of [1.11] X T X F WX Ty
the current information. Some important comments: Xogs1 = WXy €44

—It may seem inevitable thaw,, should be zero i

one wants to labelX, transitory earnings, Where Xy are transitory earnings.

w, =0 means transitory earnings
unpredictability, this is, an attribute of transitg
earnings.

-If 0<a,, <1lis interesting because it leads |to

31



Chapter 1 — Earnings Quality &aduation

Table 1.7-0Ohlson (1999) mod

el: assumptions and definitions

Crucial assumptions

Analytic formulation

serially correlated transitory earnings whose 10

run average equals Zero.

[
[1.11] excludes a termu,, X’ which means that

—The second sub-equation of the main equa

a,, =0. Core earnings and book value do

influence the evolution of transitory earnin
(Ohslon 1999: 148). This assumption may apq
somewhat restrictive, but it is, in fact, merely
assumption of analytical convenience.

-, # 0is an essential model ingredient sin

the concurrent predictor variable includes
transitory earnings. The real issue concerns
condition &}, + @, =0, as an assumption (
conclusion — the forecasting-irrelevance.

D

not

oS
ear
an

ng

ion

the
r

To generalize equation [1.11], consider the dynamic

equations:

[1.12]

a a

Xt+1_w11)§ +w12X2 +V1D{+£1+1

WyoXy TV, + €54
Gy +é&5.,

Xoter =

Vt+l -

Where v, is a vector of K random variableg
representing “other information”); and ), are two

K -dimensional vectors of fixed constants, dadis a
square matrix of siz& xK .

The linear solution — the intrinsic value

Applying the dynamic equation [1.12] to the
residual income valuation formula [1.5], onhe
obtains:

[1.13]

MVE = BVE +a, X +a, % + B0y

Where S is a K -dimensional vector. It can be shown
that the parametery;, J,, G do not affecta1 and

a, they still are:

=% 5o,
1+ —ay
L@
2 - =
(1"' s _a'h)(l"'rf _a)zz)
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Table 1.7-Ohlson (1999) model: assumptions and definitions

Crucial assumptions Analytic formulation

The elements in the vectg depend generally
on g, w, and @, S well asy,, yZ,G, but the

related mathematical expressions are of |no
interest here. Thus one can think gfy, as

“background” information that influences valxe
without violating the idea that accounting data
provide kernel information. Ohlson (1999: 156)
“to be sure, this feature works only because |the
information dynamics has a triangular structure”.

Considering the linear solution introduced by Ohl§b999):

[1.13] MVE =BVE+a, X+a, % + B0y

The value-irrelevance occurs 6, + a, =0, this condition implies that core abnormal

earnings alone, rather than a combination of cémeomanal earnings and transitory

earnings, determine goodwill.

1.3.3. Barth et al. (1999 and 2005) models

As we said before, in the next chapter 2, we prtesenproposed model, which is based
on the generalized version of the Ohlson (1999) ehadhich extends the Ohlson and
Feltham-Ohlson framework (Ohlson, 1995; Feltham @hdson, 1995) and our model
allows modelling earnings components, just as irttBet al. (1999 and 2005), in this

sense, we present a very brief presentation dB#nthetal. (1999 and 2005) model.

In developing predictions of how the accruals aasghcflows components of earnings
relate to equity value, Barttt al. (1999) consider a generalized version of the Qhlso
(1999) model. The basic structure of the Batlal. (1999) model is analogous to the
other informationmodel of Ohlson (1995) and the linear informatitymamic of Myres
(1999). The model of Bartst al. (1999) comprises four equations:
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(114a) )C-lzailxa-'-wleZ +wl3BVE+£ﬂ+l
(114)) X2t+1 = wZZXZ + a)23BVE+ 3 2+ 1
(1.14) BVE, = +w, BVE+E,,,
(1.14d) MVE = BVE+a, R+a, % + /4

[1.14]

Equation [1.14a] is the abnormal earnings predictequation, where abnormal

earnings,x’, is defined in the usual way as earnings lesgmalaeturn on equity book
value. Although X, in Ohlson (1999) is modelled as transitory earsjniipe model

applies to any component of earnings. In Batlal. (1999), X, is either accruals or
cash flows. If all earnings components have theesafility to forecast abnormal

earnings,X, will equal zero, and thus knowing that compondrgarnings does not aid

in forecasting abnormal earnings, as in Ohlson 91,.9%is assumption is considered the

“forecasting-irrelevance”.

Barthetal. (1999) conclude empirically that accruals aresa lgersistent component of
the abnormal earnings in comparison with the chshst Sloan (1996) also documents
that the high levels of accruals are associateth wyistematic reductions of future

earnings.

Barthet al. (1999) also conclude that there is a significanrtation in the importance of

the abnormal earnings coefficients among industAegyway, these components being
less persistent, or more transitory, are relevanéims of value. However, they would
not be so, as Ohlson (1999) demonstrates, if theyldvnot be relevant in the future
earnings prediction or if the “forecasting-irreleca assumption” would not be

predictable.

Equation [1.14b] describes the autocorrelationamheearnings component.

Equation [1.14a] and equation [1.14b] include ggbitok value BVE). According to
Feltham and Ohlson (1995 and 1996), “including Bgbiook value allows for the

effects of conservatism to manifest themselvespantially relaxes the assumption that
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the cost of capital associated with calculatingoabral earnings is a predetermined

cross-sectional constant” (Baehal, 1999: 208).

In Barth et al. (1999 and 2005), equation [1.14c] permits to pnesehe triangular
information structure of the generalized versionQtfison’s (1999) model. In theory,
this triangular structure ensures that parametdedimg to equity book value have no
effect on the valuation multiples on abnormal eageiand the earnings components in
equation [1.14d].

And finally, equation [1.14d] is the valuation etjoa based on the information
dynamics in equations [1.14a] through [1.14c].

Later, Barthet al. (2005) extended the previous model and they censitithree levels

of earnings disaggregation based on the Felthamme@Htamewok: aggregate earnings,
cash flows and total accruals and cash flows andrwajor components of accruals. At
each level of earnings disaggregation, Baithl. (2005) called three linear information

models (LIMs) respectively.

The first linear information model, LIM1, is based Ohlson (1995), and comprises

four equations:

(1159') Nlta = a{O + a)llNlta—l-'- wlZBVE— 1+ a)l3\{— 1+ gtl
(L1H) BVE=w,  +w,BVE,+s,

(11&) Vit :%0+w33\(t—1+£$

(1.1d) MVE =a,+a,N+a,BVE+a,y+/4

[1.15]

MVE is market value of equityNI® is abnormal earnings, defined as earnings minus

the normal return on equity book valBYE; the &, and i are error terms.

Equation [1.15a], equation [1.15b] and equatioi5t] are forecasting equations, and
equation [1.15d] is the valuation equation implmdthe linear information dynamics of
the forecasting equations.
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In relation to the previous model, Barh al. (2005) also added thaher information

variable (). For these authors, thether information (v,) is defined as

MVE_, - MVE_,, where MVE_, is the fitted value ofMVE_, (market value equity)

based on a version of equation [1.15d] that doésnctude v, .

The second linear information model, LIM2, is basedBartet al. (1999). It relaxes the
assumption that the total accruaSCC, and cash flows components of earnings have

the same model parameters. LIM2 comprises five teans

(11&) Nlta = a{o + a)llNlta—1+ wlZACQ— 1+ CL)13BVE_ 1+ wl4y— ]T'-gtl
(116)) ACQ :a)20+a)22 ACQ_1+0.)23 BVE l+£2

[1.16] (1.16c) BVE =w,,+w,;BVE |+ &,

(116j) Vit :a)40+w44\{t—1+g4

(1.162) MVE =q,+a,NI+a, ACC+a, BVE+ta, v+ 4

For LIM2, equations [1.16a] through [1.16d] areeftaisting equations, and equation
[1.16€] is the valuation equation implied by theekr information dynamics of the

forecasting equations.

Finally, the third linear information model, LIM3urther relaxes the assumption
relating to earnings components by permitting thedeh parameters for four major
accrual components to differ from one another adl we from those for other

components of earnings, including cash flow. LIMBnprises eight equations:
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(1.17a) NIf =g+ NIZ + W ARECG_ +w A INY. i+ w QA PAY
+WDER  + W, BVE |+ w; ¥ +&,

(1.1%) AREG =wy, + w,AREC, +w,A INV 1+ w,s DEP+w s BVE #
TNt €

(1.17c) AINV, = wy + W AREG.  + w A INY. i+ @, APAY_, + w; DER  +

+ +

[1.17] WBVE_ ; +£&,

(1.17d) APAY=w,+w,AINY +w,APAY +w, BVE+&,

(1.17) DER=w,,+ w,;DEP +w,BVE +¢&

(1.17f ) BVE =w,, + w,BVE_,+ &,

1.179) Vi =@t W\ tE,

(1.17h) MVE =aq,+a,NI{ +a,AREG +a.,A INVY +a ,A PAY+a, DEPr
+aBVE +a,y+ 4

AREC is annual change in receivabl@dNV is annual change in inventor§PAY is

annual change in payables aD&P is the depreciation and amortization expense.

For LIM3, equations [1.17a] through [1.179] areeftaisting equations, and equation
[1.17h] is the valuation equation implied by theelr information dynamics of the

forecasting equations.

In the next chapter, chapter 2, we present ourqe®eg model based on Ohlson (1995),
Feltham and Ohlson (1995), Ohlson (1999) and Betrtil. (1999 and 2005).

1.4. Summary and conclusions

The quality of earnings is a summary metric in perfance evaluation and a focal

question to assess the quality of accounting in&bion.

The literature on earnings quality currently embggarious aspects of this nebulous
concept. No unique definition of earnings qualignde found. Different studies focus
on just one aspect of earnings quality. Differeefirdtions could therefore be found in

the literature and some of them have been citethig1chapter, section 1.2. Aspects
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often mentioned are the persistence, predictapNidyiability of earnings (time-series

properties of earnings) and the informativenessaohings.

To synthesize, a high-quality earnings number widiflect current operating
performance, being a good indicator of future opegaperformance, and it accurately

annuitizes the intrinsic value of the firm.

Knowing that earnings are important for evaluateffects and the investors see in
earnings a valuable information source to asses§irth value, valuation models based
on earnings, and based on book value, are viewscally as an alternative approach to
assess the firm value, consequently, Ohlson’s {1986del and its subsequent
refinements by Feltham and Ohlson (1995) and Oh[4®99) offers a formal link

between valuation and accounting numbers.

In summary, the fundamental power lines of the nedbove presented (Ohlson, 1995;
Feltham and Ohlson, 1995; Ohlson, 1999; Batthl, 1999 and 2005) are:
— The model is centered on the two base accountinghblas, book value equity

(BVE) and earnings, it respects the accounting systepepies, namely the

clean surplus accounting relation, which being jstnere identity, it is the
identity that gives unity to the system;

— The earnings persistence or earnings quality is oy a function of the
“conservatism accounting effect” but also a functiof the different value
relevance of the different earnings components;

— Earnings components have a different value releyanoeing accruals
component less persistent than cash flows compoterdther terms, for the
future earnings predictions accruals are less gergi than cash flows (Beaver,
2002);

— “Firm’s value equals its book value adjusted fag iresent value of anticipated
abnormal earnings” (Ohlson, 1995: 667). Such vakiea function of the
accounting value of equity, with unitary coefficieand of the infinite geometric
series of expected abnormal earnings, “unrecoraemsthgill”, in the authors’
terminology or the “market value added”, in the pgosers of EVAY

terminology;
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— The “goodwill equals the present value of the fetwxpected abnormal
earnings” and the evaluation can be centered anphediction (Ohlson, 1995:
662);

— The unrecorded goodwill is defined as the excegb@iintrinsic value (market

value of equity -MVE) in relation to the accounting value (book valde o

equity - BVE), this is, MVE — BVE. In these terms, the goodwill presents

itself as a measure for the abnormal earnings gaoer As such, goodwill
captures all the “hidden assets” as well as therdifice between the sum of the
cost value of the assets shown on the balance, shdeidually considered, and
their market value or the intrinsic value.

Thus, determining the value of the company on aatiog and financial variables in a
framework of nonlinear relationships presents ahhpptential for future research.
Bernard (1995: 735) noted that:

“The Ohlson model represents the base of a brarfon) (capital market
research ... Ohlson (1995) and Feltham and Ohlso@%}&eturn to “step one”

and attempt to build a more solid foundation fartlier work. Our challenge is
clear”.
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Chapter 2

Accounting-Based Valuation Model and Earnings Quaty

2.1. Introduction

The evaluation is aways based, direct and indyeoth earnings predictions and the
earnings predictions are an important informatioarse both as an evaluation element

for management and, as well as, for investorstherovords, for the capitals market.

Knowing that:
“Ohlson model incorporates the earnings predictioowever, this prediction
must be placed in a theoretical duality that undesl the model: evaluating and
signalling. This is, firm intrinsic value containsformation about earnings
guality” (Canadas, 2004: 241).
— And the unrecorded goodwill is defined as the excefsthe intrinsic value

(market value of equity MVE,) in relation to the accounting value (book value

of equity - BVE), this is, MVE, — BVE. In these terms, the goodwill presents

itself as a measure for the abnormal earnings géaer As such, goodwill
captures all the “hidden assets” as well as therdifice between the sum of the
cost value of the assets shown on the balance, shéeidually considered, and

their market value or the intrinsic value.

Consequently, in this chapter, we describe oualimeformation model (LIM) structure
and its link with the composite measure of earniggality, namely, the proxies to
persistence, predictability and informativenessh& earnings components, it means,
the earnings quality measures. Our proposed medssed on the generalized version
of the Ohlson (1999) model, which extends the Ohksod Feltham-Ohlson framework
(Ohlson, 1995; Feltham and Ohlson, 1995) and ouwlenallows modelling earnings
components, just as in Bantt al. (1999 and 2005). In chapter 4, we operationahre t

relationship empirically.
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2.2.Earnings quality — our rebuilding LIM

It should be noteworthy that we reinterpret reloddthe base models (Ohlson, 1995;
Feltham and Ohlson, 1995; Ohlson, 1999), analyzimgm and introducing some
modifications, taking into consideration their famdental power lines, more
specifically:
1) Considering the “conservatism accounting effettttoduced by Feltham and
Ohlson (1995), which reflects the persistence @& thfference between the

market value of equityNIVE, ) and book value of common equitBVE ), what

originates the “unrecorded goodwill’, and knowinbat this “unrecorded
goodwill” can result of an undervaluation of assatsl/or of an overestimate
expected abnormal earnings;

2) The model examines the earnings quality in termsgabfie relevance, namely,
because it can contemplate the distinction betweempermanent and transitory
earnings components and the different weighing antibem;

3) The information dynamic can be expressed in terhtkeoprofitability rates and
it should highlight not the expected earning fa tiext period but its permanent
component, in other words, the one which has releyan what concerns value;

4) On the linear information dynamic it is highlightte role ofother information
in other words, the fact that the accounting valpesdictions depend of
information not present in the current accountiatpdThe apparently vague and
abstract essence of this idea can lead some eaipapplications of the model
to treat it in anad hoc manner or to neglect it (Bartét al, 1999; Laraet al,
2009; just to mention some studies). However, tbeemgial of this idea is
stressed by many authors, so thiber information variable cannot just be
equaled to zero. If thether informationis ignored, the model according to
Ohlson’s hypothesis (1995) must produce similarultesto the mere
capitalization of the accounting price-value orlcprearnings ratios, as stated by
Lee (1999);

5) The otherinformation variable is not directly observed but it can biwdated

from the earnings predictions for the next peremiOhlson (2001) suggests.
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In our rebuilding linear information model (LIM),awretainthree main aspects
A. First of all, and knowing that, “firm’s value eqsats book value adjusted for
the present value of anticipated abnormal earn{@s%on, 1995: 667) and that,
such value is a function of the equity accountiafug, with unitary coefficient,
in our work the dependent variable of our valuatemuations is the market
value added [if,,, =MVE, - BV, ), that means, the difference between the
current market and book values of common equity w&oexpress the valuation

function in terms ofoodwill.

If we consider the valuation formula in line witaraings response coefficient

(ERC) literature we can also (re)interpret tfFecoefficients of the valuation
equations as acoreand as that as proxy of the informativeness of market
value added, with LIM structug coefficientsprovide a composite measure of
earnings quality (EQ) that simultaneously captuhespersistencedy,, y,,), the
predictability («,) and the informativeness of earning$)(and its components,

building a composite and three-dimensional meastigarnings quality (EQ).
So, our valuation formula is written in terms of ket value added, in order to

capture in the S coefficients the informativeness of earnings. In the next
section, section 2.3, “our model development&, explain better the coefficients

Wy Wy Vo and 3.

B. In our linear information dynamic formulation thele of theother information
(v, ) is underlined. In sipte of the vagueness andyfueture of this variable, its
potentialities are pointed out by many authors tieabgnize its importance in
the industry-specific or entity-specific treatmeftthe model. In this sense and
knowing thatother information (v, ) is reflected in abnormal earnings, as
explained in the previous chapter 1, section 1.8ub-section B, in our study,

other information(v,) is not defined as a first-order autoregressivecess

AR(1), but instead as difference between abnorraaliegs ’) and the fitted

value of abnormal earnings equation that doesnmatde v, , that is, x; — X7,
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Where§ is the fitted value ofx based on a version of abnormal earnings

equation that does not includg.

According to Feltham and Ohlson (1995) and OhIs®0%), v, captures the
extent to which the accounting variables do notlarpmarket value added.
Therefore,v, is the difference between two residual income esilior the next
period. Being certain that the difference betwe&n tarnings variables is a
earning variable, in the model’'s contexf, is not just a difference between two

earnings variables, it is by itself a earning valeg(Canadas, 2004: 237).

C. Third, we also redesign the linear information mddéMV) in order to examine
whether differences between the market and bookevalf common equity
(market value added) can be explained by the difteivalue relevance of
earnings components: accruals and cash flows. ¥taftthe disaggregation of
earnings into cash flow and total accruals (or he tmajor components of
accruals) result in different predictive ability atcounting numbers and the
composite measure of arnings quality (EQ) towardsket value added, this

means, we test if this disaggregation has a differ@pact in £ coefficients

information content.

2.3.0ur model development

Following Ohlson (1995), market value of equitVVE,, is defined as the sum of
current equity book valueBVE,, and expected future abnormal earningg,

discounted at a constant ratg,(mathematical expression [1.5] presented in chdpte

[1.5] MVE, = Bv5+iM

r=1 (1+ r )T
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And in order to determine whether and to what extisaggregating earnings provides

a composite measure of earnings quality (EQ), Wweil@ the relation betweeMVE, ,

BVE, and x;, considering the persistence, in terms of earnsgstainability, the

predictability and the informativeness of earningkich means, taking into account the

earnings quality concept.

To achieve our objective, the valuation formulawistten in terms of market value

added [MVE, - BVE)], in order to capture in thes coefficient (see, the following
[\ —

Dif gy

equation 2.2c) the informativeness of earnings:

[2.1] (MVE - BV) = E{ZL (ﬁ:)r }

As one of our objectives is to obtain a compositasure of earnings quality (EQ), we
have to isolate the earnings variable$)( in one of the sides of the equation. In this

context, the dependent variable will be a meastirth® excess between the market

value of equity,MVE, , and the equity book valu&VE, .

Our general model comprises three main equations:

(2.28) Xy =W+ W X + WX +W N +Ey,
[2.2] (2.D) Xy = Voot VorX T €341
(2.2c) (MVEt_ BVE)::B0+/81 g+182 ?(+/83 YVt U4

DifMBV

Equation [2.2a] is the abnormal earnings predicéquoation, where abnormal earnings,

x:, is defined in the usual way as earnings lessremaloreturn on equity book value
(BVE). In our context, as in Bartt al. (2005), x, is either accruals or cash flows or

four major components of the total accruals.
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Equations [2.2a] through [2.2[@re forecasting equations, and equations [2.20uis
valuation equation: Market value added equatiora dsnction of contemporaneous
abnormal earnings, any component of earnings (tawis, total accruals, or four major

components of the total accruals) anider informationmposing LIM structure, that is:

_ Wy
ﬁl_ Rf _wu’
_ W, X R
%7 (R ~a,)(R - )

With R =(@+r,). ris the risk-free return and is a discount rate, which is an

intertemporal constant rate.

In chapters 4 and 5 we operationalize our modeligrafly, and as in Bartlet al.
(2005), we consider three levels of earnings dissgggion based on the Feltham-
Ohlson framewok: aggregate earnings, cash flowst@tadlaccruals and cash flows and

four major components of accruals.

As explained in appendix 5, the signs and magn#iwfethe 3;'s in [2.2c] depend on
the ws in equations [2.2a] through [2.2b]. The relatiansong theg; s and thews are

complex because of the number of explanatory vimsam equation [2.2c], each of

which has its own forecasting equation. The signg,® are determined by the signs of

ws. For example, the sign afj, determines the sign of5,. Also, the higher the

predictive ability of the component for future abmal earnings, the larger, in absolute

value, will be g, .
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2.3.1. Abnormal earnings equation: persistence ¢j,) and predictability (a),)

coefficients

Equation [2.2a], allows us to measure the persisteof abnormal earnings. The
autoregressive coefficientaf,) reflects the persistence of abnormal earningsr Pr
research €.g, Dechowet al. (1999), Hand and Landsman (1999), Baethal. (1999,
2005)) leads us to predict thaf, is positive. So, the autoregressive coefficient ) is

an earnings quality construct that captures thesigience of earnings (earnings

sustainability).

The coefficient of the earnings componert)( «,, reflects the incremental effect on
the forecast of abnormal earnings of knowirRg As we said beforex is either

accruals or cash flows or four major componenttheftotal accruals, this is, different
components of earnings. If all earnings componéatge the same ability to forecast
abnormal earningsgy, will equal zero, and thus knowing that componen¢arnings

does not aid in forecasting abnormal earningshis sense, for us, and similarly with
Barth et al. (1999, 2005), the coefficiendy, measures the predictability of earnings

components. In this context, predictive ability tise ability of current earnings

components to predict future earnings.

Barth et al. (1999: 208), citing Sloan (1996), argue that faats possess less
predictive ability with respect to future earning$ie reason is that accruals involve a
higher degree of subjectivity than cash flows, raee likely the object of management
discretion, and are more apt to contain unusuauatzs that are less likely to recur in
future periods. Sloan’s evidence supports lowediptability of accruals with respect to

future earnings”. So, in particular, the authorsuldopredict aj,< 0 for accruals and

a,> 0 for cash flows.
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2.3.2. Earnings component autoregressive equations: Persgnice (w,)

coefficients

Equation [2.2b] describes the autocorrelation, @rsigtence, of each earnings

componerft'. Transitory earnings can be characterized as @epsan whichaw,,= 0, as

in Ohlson (1999). For earnings components thatnateentirely transitory, the higher

w,, is, the more predictable the component will bealiee we expect accruals and cash

flows to be positively auto correlated. We predig> 0 for each component.

2.3.3. Valuation equations: Informativeness or valuation (3) coefficients

Finally, equation [2.2c] is the valuation equatlmased on the information dynamics in
equations [2.2a] through [2.2b]. The goodwill (metrkvalue added -Dif,,,, ) is a

growing function of abnormal earnings, whose pé&sise is measured by the parameter

a,, the biggera, is, the biggers, will be. S, is the valuation multiple orx,, i.e.,

accruals or cash flows or four major componentsacofruals. Analogous to the

interpretation ofay, in equation [2.2a] 8, reflects the incremental effect on valuation
from knowing x . If both earnings components have the same ralatith market
value added, will equal zero, and knowing that component oihe@sgs does not aid
in explaining market value added. Thus,4f+ 5, =0, x is irrelevant for valuation.
Ohlson labels this condition “value irrelevance’dr®ersely, if3 + 8, # 0, then x, is

“value relevant”.

Barth et al. (1999: 209) document that: “this positive relatioetween persistence and
value relevance is consistent with predictions mawlé tested in prior research.d,
Lipe (1986), Kormendi and Lipe (1987), Baghal. (1990) and Bartlet al. (1992))”.

2L Ohlson labels “predictability” the autocorrelatjonr persistence, of each earnings component
expressed in equation [2.2b], but we consider thcarrelation of each earnings component as

persistence. The autoregressive coefficieris, ( )/,,) are an earnings quality constructs that capture
the persistence of earnings or the earnings conmpempersistence. For us, and similarly with Battlal.
(1999, 2005), the coefficienty, measure the predictability of earnings componepiedictive ability,

the ability of current earnings components to pefliture earnings.
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B, is similarly dependent on the persistence of af@abearningsa,, i.e., the higher

the persistence of abnormal earnings, the highg is

The “f Coefficien” can be seen, simultaneously, as a type of easnnegponse

coefficient (ERC), that can be used as a measuearoings information content and as
a proxy of reported earnings quality. Prior research destrates that firms with
sustained increases in earnings have higher ER®sdtier firms (Bartlet al, 1999).
Earnings quality concept, in terms of informativentent, is a way of assessing the
relevance and reliability of earnings, to explaitufe earnings (Ahmeeit al, 2004) or

to explain stock returns (Warfieldt al, 1995), as we will see in the next chapter,
chapter 3, on earnings quality constructs derivethftime-series properties (section
3.2).

2.4. Summary and conclusion

Knowing that firm intrinsic value contains inforn@at about earnings quality, earnings
persistence or earnings quality is a function ef different earnings components value
relevance, and earnings or earnings componenisnaatant for evaluation effects we
proposed, in this chapter, a model which reintésprebuilding the link between
contemporaneous and future earnings taking intowatcthe tridimensional dimension

of the earnings quality concept: persistence, ptadility and informativeness.

Our model is based on models presented by FelthmmCdlson (1995) and Ohlson
(1999) which were an extension of the one presebye®hlson (1995) and it models
earnings components just as in Baetlal. (2005).

It is noteworthy that the investors see in earniaggaluable information source to
assess the firm value, and, earnings quality cdnsepway to assess the relevance, the

reliability and the informativeness of earningsteamms of value relevance.

The evaluation is always based on earnings pred&tand Ohlson model incorporates

this aspect.
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In several studies, accruals and cash flows haen lEstablished as indicators of
earnings quality. Many authors have used abnormahexpected accruals to measure

earnings quality.
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Chapter 3

Earnings Quality: Constructs and Measures

3.1. Introduction

The term earnings quality is a rather nebulous eptichere is not a unique definition
for it, as explained in chapter 1, section 1.2.r€here various measures and constructs
of earnings quality in literature capturing divensmnifestations of earnings quality
(Balsamet al, 2003).

The multidimensional nature of the earnings quatibncept has given form to a
multiplicity of constructs and measures that haeerbused to approach the earnings

guality in academic accounting research and iniegc

Schipper and Vicent (2003) discuss the classesamiirggs quality constructs that have
been used in literature and classified them acogrth four categories that derive from

(1) the time-series properties of earnings; (2) idlations among income, cash, and
accruals; (3) selected qualitative characteristiche FASB’s Conceptual Framework;

and (4) decision implementation.

Another very important study which does a good gatieation of the earnings quality
studies according to Schipper and Vicent (2003)ésHermanns (2006), but in this last
study the author takes only three categories imtownt instead of four because
Hermanns (2006) considers that category on earrgqugsity constructs derived from
qualitative concepts in the FASB’s conceptual fraumiek appears less relevant in an

international setting.

The study of Hermanns (2006) analyzes the reldietween earnings quality and the
audit opinion, her literature review primarily fa&con the link between earnings quality
and external audit-related elements. In order twigde a better overview on the subject
of earnings quality, she also takes into accoumssthidies on earnings quality in general
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but concerning the finance literature, to keeprhgew manageable. Secondly, in her
opinion the academic research has only superfjcialtestigated the relation between
the audit opinion and earnings quality.

In this chapter, we describe the several earningdity constructs and measures that
have been most used and we regroup them in three caéegories according to
Schipper and Vincent (20F3) Our main categories are: earnings quality contrinat
derive from (1) the time-series properties of eagsj (2) the accruals quality; (3)

selected qualitative characteristics in the congddgtamework of IASB/FASB.

With the above in mind, in the chapter 6 we deveapeasure instrument that allows to
delimitate the basic constructs and measures ofdneings quality concept, reviewed
in this chapter, through the application of an ergiory multivariate analysis — factor

analysis of principal components.

Following, we present a description of our maineghcategories of earnings quality

constructs.

3.2.Earnings quality constructs derived from time-seri& properties

Time-series constructs associated with earnings litguanclude persistence,
predictability and variability. These three constsuare linked by the properties of the
earnings innovation series. Persistence captusesxtent to which a given innovation
remains in future realizations; predictability i$uection of the distribution (especially
the variance) of the innovation series; and valitghineasures the time-series variance
of innovations directly. Hermanns (2006) consicersadditional measure derived from
time-series properties of earnings, namely infoiveaess of earnings. But neither of
those notions looks to be really appropriate to sueaearnings quality according to
Schipper and Vicent (2003).

22 We decided to categorize according to this stuelyahbse to our knowledge this study is the only one
that makes a clear categorization of the existingasares of earnings quality. Furthermore their
classification is very appropriate and permitseoord studies that embrace several subjects irande
that would not be easily classifiable without aliresl
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To Williams (2005), there are mainly three deteranits of earnings quality. Those are
the persistence of earnings, the sustainabilitgarhings and earnings management.
Sustainability means that earnings obtained thraeghrring activities are considered
of better quality than those obtained through ncumméng activities, like, for example,

the sale of a building.

3.2.1. Persistence

Francis et al. (2004) document that persistence captures earnsugsainability.
Persistent earnings are viewed as desirable betaegare recurringe(g, Penman and
Zhang, 2002; Revsinet al, 2002; Richardson, 2003). Analysts sometimes famus

sustainable or recurring earnings (see, for examdpePA, 1994).

Earnings persistence is, according to Sloan (1@8@mated using a regression. The
dependent variable is operating income in yegt lagged by average total assets. The
independent variable is the same but in yearThe auto-correlation coefficient is
viewed as a measure of earnings persistence. Aogoia Ahmedet al. (2004) earnings
persistence is just one measure of earnings quéldgording to Schipper and Vicent
(2003) persistence is a synonym for sustainableirgs (more permanent and less

transitory earnings).

According to Ghoshet al. (2005: 34) the persistence of earnings and easning
management are amongst the most frequently usedumasaof earnings qualite.Q,
Dechow and Dichev, 2002). Persistence as an eaguglity construct is derived from
a decision usefulness (specifically, an equity &h@in) perspective. According to
Hermanns (2006), persistence is seen as the dégredich earnings performance
persists into the next period and as that, sudidityais a synonym of persistence. In
fact, this construct is sometimes discussed irctimtext of sustainable or core earnings,
this means that high-quality earnings are sustéendhat is, “persistent”.
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Several researcherg.¢, Kormendi and Lipe, 1987; Easton and Zmijewski89;9
Collins and Kothari, 1989) have interpreted thgslooefficient in a regression of stock
returns on the change and/or level of earnings agasure of earnings persistence.
According to Kormendi and Lipe (1987), persistedereported earnings has been
shown, both theoretically and empirically, to besasated with larger investor
responses to reported earnings. This larger respamgdurn, is attributed to a larger
valuation multiple attached to persisteirg.( recurring) earnings.

A highly persistent earnings number is viewed hyestors as sustainable, that is, more
permanent and less transitory. So a given reabzdtom a persistent earnings series is
a more readily usable shortcut to valuation by.elcample, a price-to-earnings multiple
and the earnings number accurately annuitizes ritvesic value of the firm. Such
earnings are referred to as “permanent earningsthé accounting literature (e.qg.,
Black, 1980; Beaver, 1998; Ohlson and Zhang, 1998).

Lipe (1990) defines persistence in terms of the@utelation in earnings: regardless of
the magnitude and sign of an earnings innovati@nsiptence captures the extent to
which the current period innovation becomes a paantpart of the earnings series (a
random walk is highly persistent and a mean-rengrsieries has no persistence).

To measure persistence, researchers, such as (@@26) and Richardsoet al. (2005

and 2006) estimate the following regressions [8r1] [3.2], see the following table 3.1:

Table 3.1-Sloan (1996) and Richardsenal. (2005 and 2006)

a. A regression of the future value of the
variable on its current value.

Bl Xu=@&+taXx+é&

The closer@ to 1, the more persistent the varialXe

b. A common extension is to decompase
total earnings into components apd 3.2]
determine whether such a decomposition '

helps in predicting earnings persistence. ROA,, =), +* V.( ROA- TACG+y, TAGG v

The relative performance of cash flows an\%here
earnings for predicting future cash flow '

S, . . .

_ ROA - Returns On Assets (ROA) is thernings variable,
¥4 and ), measure the persistence of the which is calculate as operating income after déatien
deflated by average total assets.
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Table 3.1-Sloan (1996) and Richardsenal. (2005 and 2006)

cash flow component and the accruplF ACC is the total accruals variable. TACC = change in |net
component, respectively, as in the working capital + change in non-current operatiagess
following regression [3.2]: + change in net financial assets. Each of thpse
components is deflated by average total assets.

ROA- TACCis the cash component variable of earnings|.

Sloan (1996) and Richardsen al. (2005 and 2006) documen
that ), > ), , which implies that the cash flow

—

(ROA- TACCQ) component of earnings is more persistent
than the accrual component.

To obtain the relative persistence of accrualsh&idsonet al. (2005) modify [3.2]
regression by simply replacing the cash flow congmbrof earnings by earnings itself.

This leads to the following regression:

[3.3] ROA, =V, +Vi(ROA+(y,~y) TACCH v,

Furthermore, they also conduct a regression orpéhsistence of the working capital
component of accruals, modifying the above regoesdn this sense, we can conduct a

multivariate regression that includes all the congds of accruals.

Following previous research (Lev, 1983; Ali and &ain, 1992; Ball and Watts, 1972;
Watts and Leftwich, 1977; Francet al, 2004; Dechowet al, 2010 and Gaio and
Raposo, 2010), and in order to develop a meassteument that allows to delimitate
the basic constructs of the earnings quality conaepchapter 6, we measure earnings
persistence as the slope coefficient from a regmessf current earnings on lagged

earnings, that is, from an autoregressive modetaér one (AR1) for annual earnings:

[B31] Xu=@+t@X*&

Values of @ close to one imply highly persistent earnings,leviialues of@ close to

zero imply highly transitory earnings, in this sengq captures the persistence of

earnings.
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According to Wysocki (2006), we also measure e@sipersistence as the Pearson

correlation between current earnings and next gexaynings:

[3.4] X =0:%

Wysocki (2006) considers that persistence is tlggasdeto which earnings performance
persists into the next period, so, it can be meakwas the firm-specific Pearson

correlation between current and next period eamil@lues ofg; close to one imply

highly persistent earnings, while valuesafclose to zero imply lower persistent.

3.2.2. Predictability

The FASB'’s Concepts Statement (1980, n.° 2 858)sdb predictive ability as an input
to an unspecified predictive process. Researcleégs that predictive ability is linked to
decision usefulness and it is therefore idiosymcréd a given user’s particular
prediction process and goal. However, they someatimeder to predictive ability
specifically as the ability of past earnings todice future earnings (Lipe, 1990). Lipe
(1990) measures earnings predictability from theasg root of the error variance based

on firm-year specific autoregressive model of omige (AR1) for annual earnings.

Lipe (1990) observes only the predictive abilitytbé reported earnings series, which,
like persistence, is a function of the reportingtgis business model, economic factors,

and reporting choices.

However, persistence and predictability in earnialgg;e are not sufficient to indicate
that earnings are high quality. Chamberlain andtihrf2003) discussed how some
accounting rules, such as depreciation treatmantjrcrease persistence but reduce the
usefulness of current earnings as a measure ofgpemh earnings. Managers often
want earnings to be highly persistent and prediethbcause these characteristics can

improve their reputation with analysts and investor
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Predictability is also valued by analysts [see, @tample, the AIMR's (1993)
description of the distinction between financigbaging and financial analysis] and is

an essential component of valuation [see, for exanyee (1999), for a discussion].

Farinha and Moreira (2007) cited that a set of tsmhg aiming at directly assessing
earnings quality is based on the time-series pt@serof earnings and earnings
components €.9., Schipper and Vincent, 2003). Amongst the most [@paf these
components used in empirical research are:
i) Persistence the degree to which earnings performance pensigisthe
next period. This tends to be measured as the dpecific Pearson
correlation between current and next period eam{igysocki, 2006);
i) Predictive ability, the ability of current earnings to predict futwash
flow from operations. In a similar way as persistenthis tends to be
measured as the firm-specific Pearson correlatietwéden current

earnings and next period cash flow (Wysocki, 2006).

The main operational limitation of these measuresesa from the fact that there is a lot
of noise in the correlations when only one perenpth is taken. Moreover, as Dechow
and Schrand (2004) point out, persistence and gqiedddiity by themselves are not

sufficient evidence to indicate earnings qualityegi that such characteristics may arise

from managers’ manipulation.

Following previous research (Lipe, 1990; Dechetnal, 2010 and Gaio and Raposo,
2010), we measure earnings predictability as therggroot of the error variance from
equation [3.1]. Large (small) values of the squa of the error variance imply less

(more) predictable earnings.

According to Wysocki (2006), we also measure egwipredictability as the Pearson

correlation between current earnings and next gexash flow:

[3.5] x =4 CFQ,,
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Wysocki (2006) considers that predictive abilitytiee ability of current earnings to

predict future cash flow from operations. Values @f close to one imply highly
predictable earnings, while values @f close to zero imply lower predictability, is

the firm-specific Pearson correlation between aurmarnings and next period cash

flow.

3.2.3. Variability

According to Schipper and Vicent (2003), smoothnes® relative absence of

variability, is sometimes associated with high-gyaarnings.

Financial analysts and investors view volatilityeafrnings as undesirable and indicative
of a low quality of earnings, so, smoothness iscalty seen as a desirable attribute of

earnings.

Some authors consider that smoothness is a natesalt of accrual accounting.
Accruals allow for a better record of real econonansactionsd.g, Dechow, 1994;
Dechowet al, 1998), and thereby improve the quality of earsirgowever, the use of
accruals requires management judgment and estimatbsch may introduce
measurement error. Managers might also use acciuas opportunistic way and

thereby compromise the quality of earnings.

Hand (1989) and Hunet al. (1996) report evidence consistent with managers’
smoothing earnings around some target, althouglnetigon for doing so is not always
specified. The SEC Chairman Arthur Levitt (1998)ldsothat managers smooth
earnings because they believe investors prefer #hmaooreasing earnings. Managers
may introduce transitory components to the incomaees, which reduces earnings
qguality as captured by persistence, in order toredse time-series variability, and
increase predictability. In addition, artificiallysmoothed earnings are not
representationally faithful to the reporting eritypusiness model and its economic

environment.
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Tucker and Zarowin (2006), for example, concluda gmoothness improves earnings
informativeness based on an analysis between mdHaav smoothing group, the high
smoothing group is defined as firms that have angter negative correlation between
discretionary accruals and unmanaged earningsin€eil al. (1994) consider that the
high smoothing group has greater earnings inforraagss, measured as the extent to

which changes in current stock returns are reftestduture earnings.

Nevertheless, the subsequent studies do not pravitksar conclusion on smoothness as
a proxy for earnings quality. However, they do lemdto one conclusion, in order to
understand the consequences of smoothness in tdrehscision usefulness, we will
need smoothness measures that better distinguisitiar smoothness from the

smoothness of fundamental performance.

Earnings smoothness is, according to Fraetial. (2005), the standard deviation of
income divided by the standard deviation of oparatash flows. This ratio controls for
the underlying cash flow variability. It is measdireslatively to a proxy for intrinsic

earnings volatility, which in turn is determined Hysiness fundamentals and the

economic environment.

Leuzet al.(2003) assess two measures of smoothing intepresti

1) The ratio of the standard deviation of operatinghiegs to the standard
deviation of cash from operations (smaller ratiogply more income
smoothing);

2) The correlation between changes in accruals andgesain cash flows
(negative correlations are evidence of income shing}. The idea is
that changes in cash flows capture the innovatorthe unmanaged
earnings series, so extreme values of the smoothiegsures indicate
how much volatility has been removed from the sely means of
accruals taken in response to economic shocks. letual. (2003)
suggest that the resulting smoothed earnings ae itdormative as a

result of the noise added by management intervestio

Dechowet al. (2010: 362) consider that “in the cross-countiydsts, the commonly

used measures of earnings smoothness are a vafiaghe variability of earnings
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relative to cash flows from operationg( )/o(CFQ) and the correlation between

changes in accruals and changes in cash flows framperations

(Corr(AACQ,ACFQ)). In both cases, cash flow smoothness is the besdim

Following previous studies, we use three measurearaings smoothness. We measure
earnings smoothness as:
1) The ratio of the firm-level standard deviation arngs and the standard

deviation of operating cash flows(x)/c(CFQ), where x and CFQ, are both

scaled by total assets at the beginning of yeaiccording to Hunét al (2000),
Thomas and Zhang (2002), Franeisal. (2004 and 2005), Leuet al. (2003),
Dechowet al. (2010) and Gaio and Raposo (2010). Values belosviodicate
more variability in operating cash flows than inreags, which implies the use
of accruals to smooth earnings. Higher values efrgtioindicate less earnings
smoothness. We assume that smoothness is a desitaiidute of earnings, and
thus less earnings smoothness implies poorer e guality.

2) Using cash flows as the reference construct formamghed earnings, and
measure smoothness as the ratio of income vatiabilicash flow variability,
following Leuzet al. (2003).

3) The correlation between changes in accruals andgesain cash flows, as in
Leuzet al. (2003) and Dechowt al. (2010). Negative correlations are evidence

of income smoothing.

3.2.4. Informativeness of earnings

A measure derived from time-series properties ohiags is the informativeness of
earnings. We consider informativeness of earnirgya aharacteristic of earnings. We
have found several articles which analyze the médiveness of earnings and they will
be briefly discussed in this part (Warfiedtlal, 1995; Ahmed, 2004; Gosh and Moon,
2005; among others).
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A large body of research demonstrates that acamgimiumbers and, in particular,
earnings have information content. Earnings qualdpcept, in terms of informative
content, is a way to assess the relevance anditgjiaf earnings, to explain:
- Stock returns Warfield et al. (1995) define informativeness as the capacity to
explain stock returns. However, earnings appeaxpdain only a small fraction
of the total variation in returns. Imhoff and Tha@anél989), among others,
associate quality of earnings to “market valuatigoality. That is, earnings of
higher quality are more valued by capital marketothers words, earnings of
larger quality have a stronger repercussion instibek prices than earnings of
lower quality.
- Future earnings- Ahmed et al. (2004) see informativeness in the sense of

information content with respect to future earnings

Different explanations of the weak association leetmvearnings and returns, have been
offered, see table 3.2.

Table 3.2- The association between earnings and returns

Author Considerations about the association earninggersusreturns

Beaveret al, 1980. Earnings do not reflect the underlying ecoic events in a timely
manner and, therefore, are not synchronized wittksprice movements.

Collinset al., 1994. The distinction betweémelinessandnoise in earningsis not linear.

Givoly and Hayn, 1993; Earnings contain transitory components that ateeeivalue-irrelevant or
Gonedes, 1975; Hoskiet = should have only a limited valuation impact.

al., 1986; Ramesh and
Thiagarajan, 1993;
Ramakrishnan and Thomas,
1998; Ronen and Sadan,
1981.

Kormendi and Lipe, 1987. Cross-sectional tests fail recognize the time-series properties of
individual firms’ earnings, a factor likely to badorporated by investors
in projecting future earnings and returns.

Kothari, 1992. Certain specifications of the eagsinvariable (levelsrersuschanges,
deflation by price or earnings, etc.) also appeanave an effect on the
measured earnings response coefficient

Hayn, 1995; Barth efal., | Reported losses are perceived by investors as t@mpalhey are thus
1992 ; Collinset al, 1997 ;; more weakly associated with returns than profits.
Collinset al, 1999.
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Table 3.2- The association between earnings and returns

Author Considerations about the association earninggersusreturns
Subramanyan and Wild,The informativeness of earnings is inversely relateo various
1993. characteristics thaproxy for the likelihood that the firm will be

terminated.

Dhaliwal and Reynolds, The strength of the return-earnings associatianvsrsely related to the
1994. default risk of the firm The liquidation option gan important role on
earnings informativeness and on explaining thetiozlahip between
earnings per share and returns. The main explandto the low
information content of losses appears to be thateftolders have the
option to liquidate the firm, namely when the catrksses are projected
to perpetuate if the firm continues to operatett#oliquidation option is
relevant for stock valuation and earnings infornetess.

According to Canadas (2004: 244), “markets appteaiferently the persistence of
earnings, depending on its sign (negative or p@itand magnitude. In fact, losses
(negative earnings) have a smaller impact in theketavalue than profits (positive
earnings) of the same magnitude. The losses arerelated with the growth
expectations, since they are noticed as more toagsthan profits (convexity in
earnings valuation)”. If losses reflect the retwxpectations or the expectations of
future cash flows the option would be to liquiddliquidation option), to abandon
(Bergeret al, 1996), or to adapt, in the sense of projects ghsnas in Burgstahler and
Dichev (1997).

Financial analysts and academic researchers useisariteria and signals to assess the
qguality of reported earnings. Such quality assesssna@ppear to affect investor
decisions. In this scenario - quality of earningsterms of informative content for
investors and other stakeholders - the earningsonse coefficient (ERC) have been
used as a measure of earnings quality. Prior relsedemonstrates that firms with
sustained increases in earnings have higher earmgsponse coefficients (ERCs) than
other firms (Barthet al, 1999). In this sense, earnings response caaftiERC)
appears as a measure of earnings information domatgh as a proxy of reported

earnings quality.
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Ghosh and Moon (2005) use earnings response deetSc(ERC) as a measure of

investors’ perception of earnings quality.

A) Earnings response coefficient

The earnings response coefficient (ERC) is thetivelavariation of the stock value (or

price) in relation to the relative variation of @asure of earnings:

Where,

P is the per-share price anX] is an earnings variable.

B) Econometric regression specification of ERC

To analyse the association between earnings acll ptecces or market values we can
use return or prices models. The general modelatemu [3.6] defines the relation

between accounting information and market valuéoiémws:

[3.6] V=f(AV)

Where,
V - avariable representing some market measuraloéy

A - any vector of accounting variables, such asiegsrper share;
V - any vector of information other than informatim accounting numbers.

In table 3.3, we present some alternative spetibica of the relationship between

prices and earnings that have been used in empamaounting research and the

corresponding interpretations of the earnings nespaoefficient (ERC).
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Table 3.3- Some specifications of ERC in empirical accountiesgarch

Independent Dependent Earnings Response Coefficient (ERC)
variable variable

Pure multiplier of earnings. If the independentrtés null
this multiplier is the price-earning ratio (PERf)the price
X R coincides with the accounting value in euros, ERI W
equate Return On Equity (ROE).

Forecast change in the stock return when earningsge &

X P / R monetary unit.
Forecast change in the stock prices (of a peridkd rgigard
(>§ - )%—1) (P - p_l) to the previous) produced by a monetary unit ohieas
' vt change.
Forecast change in the stock return produced byaage
(% = %)/ %4 R of 1% in earnings.
ERC indicates the relative change of the stockepwben
(% = %)/ %4 | (B =R/ R | eamings change 1%.
n
z)gt ( = )/ P Effect of the accumulated earnings on the totayltarm
— T return of stocks.

Magnitude in that a unit of earnings not waiteddqueriod
UX,; UR, affects the non expected return, that is, the wiffee
among the real and forecast return.

This model was estimated by Hayn (1995). ERC iridi&
the relative change of the stock price when thaiegs
vary a unit. The measure of earnings is deflectedttie
)gt/F?t*—l (R-R_)/P last stock price verified in the end of the prewdiscal

year, to consider the dimension of the firms andetiuce
the heterocedasticity that is generated in thise tyd
relationships.

1%

In the previous modelsl?i't represents the last stock price of the month ofcKaf the yeart +1 for the firmsi ;

X represents the earnings levels for the petioleXit represent not waited earnings of the peiiodJ Rt is the

P-P_
return not waited in the periodRET, =t it
it-1

beginning in the end of the third month after theminus of the fiscal yeak —1; F?:_l is the stock price at the end

is the stock return during a period of 12 montigh

of fiscal yeart —1, that is to say, the value in euros for firm statkhe beginning of the yedr.

Partially adapted from Gonzéalez (1998)

In chapter 6, in order to develop a measure ingnirthat allows to delimitate the main
earnings quality dimensions, we use the followiegressions ([3.7], [3.8] and [3.9]) to
estimate de earnings response coefficient (ER@)rmasasure of informativeness:
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[3.7] RET, =a,+3 EARN +&,

[3.8] RET =a,+BAEARN +¢,

AEAR
[3.9] RET, =a, +,6’—N‘+£it
EARN,
Where
P -Ra. N ) , .
RET, =————is the firm I 's 12-month return after the end of fiscal ydar P, is the last stock price in the

it-1
end of fiscal yeart . EARN is firm 1°’s net income before extraordinary items in yéarscaled by market value

(MVE, ) at the beginning of yeai. AEARN, is firm i s change in net income before extraordinary iters
firm | between yeat —1 and yeart, scaled by market valueMVE, ) at the beginning of yedr. MVE, is the

market value equity&;, and Zit are the random disturbance term anell,... N Firms andt =1,... T Period.

In the above regressions ([3.7], [3.8] and [3.9), the slope coefficient, is the earnings

response coefficient (ERC): a measure of earning@mation content and, as so, a

proxy to earnings quality.

The earnings response coefficiei? ) indicates the relative change in stock price when

earnings-per-share varies a monetary unit. The umeas earnings is deflated by the
stock price at the end of fiscal year, in ordecdasider the firms size and to reduce the

heterocedasticity that happens in this type ofiatahips.

3.3. Accruals quality

The accruals quality is an important earnings dqualonstruct.Several approaches to
assessing earnings quality take the view that egsnihat map more closely into cash
are more desirablee(g, Penman, 2001). Accruals quality stands for magppoh

accounting earnings into cash flows (Fraratisl.,2005).
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In the vast existing literature on accruals modéhgre are several definitions of
accruals: total accruals (or normal accruals),entraccruals, operating accruals, total
net accrual, abnormal accruals or extreme accraratiiscretionary accruals, working
capital accruals, accruals relating to financingvées, accruals relating to investing
activities, assets and liabilities accruals, andsolIn appendix 2, we present a table

with different definitions of accruals and diffetdgpes of accruals.

However and despite the huge diversity of defingi@bout accruals, it can be said that
accruals are generally defined as the differendevd®mn the published earnings (net
income) and the cash flow. In other words, theyesgnt the derived cumulative effect

of introducing the accrual basis of accounting.sTivay, the general mathematical

expression for the definition of total accru@%CQt)for the company on the period

is this:

[3.10] ACC, = Earnings — Cash Flow:

The accruals include two important components:
1. A short term component or change in non-cash wgrkapital

accrualganon- cash working Capity, Which correspond to the working
capital variation. The change in non-cash workiagit@l is equal to

the change in accounts receivat(IAREQt) plus the change in
inventories(AINV, ), plus the change in other current as¢&GA, )

minus the change in current liabiliti€ACL, ) .

2. And a long term component which corresponds todéggreciations,

depletions and amortizatio®ER, ).
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As a result theACC, of a companyi in the periodt can also be calculated according

to the following expression:

[3.11] ACG, =(AREG +A INY+A CA-A GL)- DEF

ANon- Cash Working Capital

Where,
ACC, is an aggregate measure of total accruldREG, is change in accounts receivables (WS 020&INV,

is change in inventories:‘.&C,O}t is change in current assetACLn is change in current liabilitiesDER, is the
depreciation, depletion and amortizati¢r; 1,... N Firms;t =1,....T Period.

In turn, total accruals are composed of non-digmmaty and discretionary components.
The accruals are not discretionary in the wholel bacause of this, a part of them
depend on a series of factors beyond managememtoosuch as the accounting
standard itself or the changes on the companysauo@al conditions. Researchers,
usually separate discretionary components froml tataruals by subtracting non-

discretionary accruals, to examine the degree miiegs management.

Discretionary accruals are considered a combinedrelionary measure applied by
management and it has been used in several stindasder to detect the presence of
earnings management. According to Guatyal. (1996) and Francigt al. (2005)

abnormal accruals are accruals introduced by mamagieto achieve specific earnings

outcomes. Abnormal accruals are a synonym of discray accruals.

An important problem of this approach is the diffty in separating total accruals into
discretionary and non-discretionary componentss Way, the methodology used by in
most works with the objective to isolate both comgruts of total accruals
(discretionary and non-discretionary) consists sfalklishing a set presuppositions
about normal behaviour of accruals in the absemf@ecentives for its normal or non-
discretionary component. Thus, once the normal capt of accruals (non-
discretionary accruals) are estimated, it is comxbato the total accruals (ACC),

extracting by difference its discretionary compadnen
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In the next table, table 3.4, we summarize the migtly used accruals modéls

Table 3.4- Summary of widely used models of accruals

Accrual model Comments
Healy (1985) model: The Healy model (1985) defines the estimated discrary
accruals pacg,) for companyi during periodt as being
[3.12]  pAcg = AcG/ TA, the total accruals Acc,) divided by the total assets in the

beginning of the periodTiy ). This model constitutes the

simplest measure to estimate the accruals disneaijo
component since Healy (1985) uses the total aczraal
discretionary accruals proxy without establishingn a
estimation model that separates discretionary aod- n
discretionary accruals components. The specifinatio
proposed by Healy (1985) assumes that the expewiad
discretionary accruals for the period are zerolzwhuse of
this any value different from zero for the total alyserved
accruals results from management discretion.

DeAngelo (1986) model: The DeAngelo model (1986) puts aside the possibdit
using total accruals as proxy for discretionaryraals. The
[3.13]  pacg =aAcG/ TA, author considers that thagc, variable, in many cases, could

be negative due to the period’s amortizatiopgg ).

Consequently, the empirical observation of someatieg
total accruals could lead to incorrect conclusidraus, it is
assumed that the expected non-discretionary acscafad

period () are equal to those of the previous peribd-{),
for which any observed difference on total accrimtveen

the t —1period andt is attributed to intentional practises of
“earnings management”. This way, to DeAngelo the
estimated discretionary accruals correspond to first
differences in the total accruals, deflated byahsets’ total

in the beginning of the period. Like Healy (198%he
DeAngelo model maintains the characteristic of @ering
non-discretionary accruals constant over time.

Dechow and Sloan (1991) model: The industry’s model developed by Dechow and Sloan
(1991) uses, among others, t'%diaq(ACQ/ TAI)variabIe

which represents the total accruals median, deflatethe

total assets of the previous period, of industryduring
period t. This model breaks with the restrictive assumption
that the accruals normal component is maintainatstemt
over time. However, instead of directly modellidge thon-
discretionary accruals, the model assumes thatdhation

on the discretionary accruals determinants is comtoaall
companies belonging to the same industry or seictather
words, it assumes that each company accruals asitise

to the accruals of the industry in which they arserted.

[3.14]
ACG | TA, =a,+a, Mediap( ACT TA)+5

% For a more detailed analysis of accruals model, fee example, Mende=t al. (2011).
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Table 3.4- Summary of widely used models of accruals

Accrual model

Comments

Jones (1991) model:

[3.15]
ACG /TA, =a,(1/ TA)+a,(A REY TA)+
+a,(PPE/TA.) +&

Jones (1991) also breaks with the assumption that t
accruals non-discretionary component is constagttione.
Jones Model is an accrual expectation model, wimtgnds

to estimate the portion of accruals that managers
intentionally used to achieve some pre-determimse!| of
reported earnings (discretionary accrualBjscretionary
accrualsare used as an indicator of earnings quality. The
Jones model is a direct estimation model that iflest
accounting (economic) fundamentals as the detentsnaf
normal or non-discretionary accruals. AccordingJmnes
(1991), abnormal accruals tend to reflect lowernieas
quality. Jones (1991) estimates the proposed emufgil15]
through the Ordinary Least Squares — OLS methokhgus
the largest temporal series of available data fache
company of the sample. The prediction errors ofrituzlel
represent the level of abnormal or discretionargrals,
corresponding to the difference between the observe
accruals and the estimate of their non-discretipnar
component.

Modified Jones model (Dechowt al,
1995)

[3.16] ACG/TA, =a,(y TA,)+a,(A REY TA,
-OREG/ TA,)+a,( PPE/ TA)+4

Dechowet al. (1995) propose a modified version of the
Jones Model (1991) with the purpose of eliminatthg
existing source of error in the estimate of didoreiry
accruals when the manipulation is exerted througless
The coefficients and non-discretionary accrualsvege for
each company of the sample during the estimateogberi
corresponds to the one obtained by the originaledon
Model, nevertheless, an adjustment to the modelade on
the period in which the earnings management hypgathie
assumed, being the sales variation adjusted byahation
in receivablesTherefore, if the results manipulation is done
through sales, this model will detect better thenimalation.

Dechow and Dichev (2002) model

[3.17]
TCA/TA=a,( CFQ./ TA+a,( CFQ TA+
+a,(CFQ,,/TA)+5

The model of Dechow and Dichev (2002) propose astla
measure of earnings quality that captures the mappf
current accruals into last-period, current-periadd next-
period cash flows. This model provides a directk lin
between cash flows and current accruals and caphoth
intentional and unintentional accruals estimatiorore by
management, and this is considered as an inverssume
of earnings quality. This model is a direct estioratof

accruals-to-cash relations. The regression resd(&] )

reflect the accruals which are not related with rbalized
cash flows and the standard deviation of these

residual(J(é‘it )) is used as an accruals quality measure of
each company in which a high standard deviationliéap
low earnings quality. In this sens@j(é‘i ) or absolutes;

proxies for accrual quality as an unsigned measftiextent
of accrual “errors”.
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Table 3.4- Summary of widely used models of accruals

Accrual model Comments
McNichols (2002) model McNichols (2002) considers that the Dechow and Bich
(2002) model certainly constitutes an incompleten-no
[3.18] discretionary accruals measure, therefore he areeseed
TCA/TA=a,( CFQ./ TA+a,( CFQ TA+ to relate the Dechow and Dichev (2002) earningditgua

+a,(CFQ,,,/ TA)+a,(AREY/ TA+a,( PRE TA+s analysis to the discretionary accruals study pregoby
Jones (1991) model. As a result, the author prapaseew
specification that combines the original Dechow &ichev
(2002) model to the explanatory variables propobgd
Jones (1991), being all variables divided by thaltassets
in the beginning of the period.

Performance matched (Kothamt al, | Kothariet al. (2005) propose an extension to Jones (1991)

2005) model and Modified Jones (1995) models which incorporaes
company’s performance measure due to fact that some
[3.19] previous studies (Dechoet al, 1995; Guayet al, 1996)
ACG/TA, =a,(Y TA,)+a,(A REV TA)+ concluded that the models based on the Jones m@mioaEs
+a,(PPE, / TA,)+a, ROA+§, poorly specified for companies’ samples with exteem

financial situations. With the goal of controllinthe
financial-economical performance effect of companie
earnings management tests, Kotleral. (2005) added the

return on assets variabldROA ) to the Jones (1991) and

Modified Jones (1995) models as an additional resye
As a result, Performance Matched model matchesyear
observation with another from the same industry gpealr
with the closest ROA. Discretionary accruals aoenfiJones
model (or Modified Jones model).

ACGC, is an aggregate measure of total accru@ACC, is an aggregate measure of estimated discretionary
accruals;TCA, is an aggregate measure of total current accloalsvorking capital accruals);TA, is the total
assets;RE\(t is the net sales or revenueREC;t is the receivablesDEF?t is the depreciation, depletion and

amortization;CFQ, is cash flows or funds from operatiorBPE, is the property, plant and equipmeROA is

the return on asset§; is the residual of the regressipr;1,...N Firms;t=1,...,T Period.

According to several authorg.@g, Dechowet al, 1995; Guayet al, 1996; Young,
1999; Thomas and Zhang, 2000), it is widely acakpiehe literature that the available
aggregate accrual models do have shortcomings asyg mot work very well in
identifying earnings management practices, sohig; gense, and based on Farinha and
Moreira (2007), we can point out some critics te #ygregate accruals models (see
table 3.5):
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Table 3.5~ Critics point out to aggregate accruals models

Author Critics
Dechowet al. (1995) The models are misspecified and their pasveery low.
Guayet al. (1996) The models can be imprecise in estimatibgoemal (discretionary)
accruals.
Young (1999) A systematic error related to factdes growth, cash flow, leverage and

earnings smoothing is documented in such accrgtilnates.

Thomas and Zhang (2000) All models tend to perfpaorly in terms of forecasting accuracy.

Based on Farinha and Moreira (2007)

These limitations explain why most accounting stadiend to simultaneously use two
or more models or sometimes other solutions toctledarnings management not
directly based on accruals. Nevertheless and ite sgi the a wide range of accrual
models which have been developed in the literafuwey a simple random-walk of total
accruals (DeAngelo, 1986) to econometrically moophssticated specifications, the
comparative assessment of accrual estimates defrnoed different models €.9.
Thomas and Zhang, 2000) does not show meanindfigreinces between those from
“sophisticated” and “unsophisticated” models. $s ts probably the main reason why
a quite simple solution, like Jones (1991) modek remained popular for more than a
decade amongst the models that deal with aggregatelials. This model still has a
leading role in the literature, being one of thesmosed in empirical research (e.g.
Peasnelkt al, 2000). In fact, we have not, yet, alternative elsdble to overcome its

limitations and, simultaneously, easy to use.

Dechowet al. (1995) review various models that have been pregas the literature.
The most frequently used and effective methodstlaeJones (1991) model, and the
modified-Jones model (Dechost al, 1995), which is more powerful at detecting sales-
based manipulations than the original Jones (198ddlel. Earnings quality is then
defined as the absolute value of the discretiomamponent, the larger its value, the
lower is the quality of earnings. However, thesaleis are subject to limitations, which

affect the conclusions of the empirical results.
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Jones model (1991), later modified for example leglidbwet al. (1995), and the model
of Dechow and Dichev (2002) are considered as ¢heihg studies in this accrual

quality category.

In our empirical work about multidimensional natwkthe earnings quality concept
(see chapter 6), we consider four accruals quatidasures: two of the four accruals
quality measures based on more unsophisticatedlsyddeexample, a simple random-
walk of total accrualse.g, Healy, 1985 and DeAngelo, 1986) and the othems tw
accruals quality measures rely on more econom#yrisaphisticated specifications,

such as, Dechow and Dichev (2002) model.

Based on Healy (1985), we use the following ratioider to measure de magnitude of
accruals, extreme discretionary accruals are loalityubecause they represent a less

persistent component of earnings :

[3.12] DACC, = _A}Cq

-1

Where,
DACC, is an aggregate measure of discretionary accrudl§,C, is an aggregate measure of total accruals

defined as earnings less cash flows from operat(dNSCn = x - CFQ ) » Where X is calculated as net income

before extraordinary items/preferred dividend¥ll, ) and CFQ, is cash flows from operations of the several
firms 1 for the period t, is the funds from operations Worldscope iteCC, is scaled by Total
Assetsj =1,...,N Firms;t =1,....,T Period.

Another accrual quality measure that we considéaged on DeAngelo (1986), we use
the following ratio in order to measure the chanige®tal accruals, high values of the
discretionary accruals ratio imply higher changegatal accruals and provide lower

earnings quality:

[3.13] DACC, =%

-1

Where,
AACC, is changes in total accruals and total accruAl€(C, ) are defined as previously.

72



hapter 3 — Earnings Quality: Constructs and Measure

And, finally, the two anothers accruals quality swwas are derived from Dechow and
Dichev (2002) model, hereafter referred as DD. DBemodel is based on the extent to
which working capital accruals map into cash flazalizations, where a poor match
means low accruals quality. Therefore, we regresekiwg capital accruals on prior,

current, and future cash flows from operations:

[3.17] TCA/TA,=a,+a, CFQ.,/ TA,+a, CFQ TA+a, CRQ/ TA+g

Where,
TCA, is an aggregate measure of total current acc(ualsking capital accruals) of the several firrhsfor the

period t; CFOIt is firm 1's cash flow from operations in yedr. All variables are scaled by total assets at the

beginning of yeat (TA,);i=1,...N Firms;t=1,...T Period.

Working capital accruals in yearare:

[3.20] TCA/TA,=ACA/ TA,-A CU/ TA,-A CASH TA+A STDEBT, T,

Where,
ACA, is firm i's change in current assets between ylearl and yeart ; ACL, is firm i's change in curre

liabilities between yeat —1 and yeart; ACASH, is firm i ’s change in cash between ydar-1 and yeart ;

and ASTDEBT is firm i's change in debt in current liabilities betweenaret —1 and yeart;
i=1,...N Firms;t=1,....T Period.

Cash flows from operations in yesis:

[3.21] cro,/TA,= N}/ TA,-(ACH TA,-A GY TA-A CASH TA+A STDEBT, TA DER TA

Where,
NI, is firm i 's net income extraordinary items in yetrand DER, is firm i's depreciation and amortization

expense in yeak , and the other variables are as defined beforet, ... N Firms:t =1,...T Period.

After estimating equation [3.17] for each firim we compute our accruals quality
measures as the standard deviation of resid(m(gn)) and the absolute residuals
values €,). Consistent with the construction of the othertros, larger absolute

residuals and larger standard deviations of refsdsaggest poorer earnings quality,
because less of the variation in current accrumalexplained by operating cash flow

realizations. Since earnings are the sum of acsraradl cash flows, and the cash flow
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component is normally considered to be objectivé l@&ss manipulated, the quality of
earnings depends on the quality of accruals. Thegepoorer accruals quality implies a
lower level of earnings quality. On the other hattese measure can be interpreted in
the sense that when variations in accruals arexyfained by (past, current or future)
cash flows (thus the higher the standard deviatbrthe firm-specific regression

residuals, the lower the earnings quality), th&ihes in lower earnings quality.

Dechow and Dichev model (2002) is distinct frome®model but nevertheless related.
They claim that the quality of accruals and earsing inversely related to the
magnitude of accrual estimation errors. Their maseéhus based on the premise that
earnings quality is affected by measurement anichagon errors in accruals (it thus
concerns one aspect of earnings quality). AccordimgMcNichols (2002), more
precisely in Dechow and Dichev (2002) model earmingality is the magnitude of
estimation errors in accruals (inverse measureaafiegs quality). Their measure of
accrual quality relates to the match between warkispital accruals and operating cash
flow realisations, more precisely to what exterdraals map into cash flow realisations.
A poor match is synonymous of low accrual qualitiieir model thus provides a direct

link between cash flow and accruals.

3.4. Earnings quality constructs derived from qualitative concepts in the
IASB/FASB'’s conceptual framework

The conceptual framework of the International Actng Standards Board (IASB)
was approved by the International Accounting Stesel@ommittee (IASC) Board in
April 1989 for publication in July 1989, and adaptey the IASB in April 2001. In
September 2010, as part of a bigger project tosesvimprove and converge the
conceptual framework of the IASB and of the Finah&ccounting Standards Board
(FASB), was approved the new conceptual framewdrichvsets out the concepts that
underlie the preparation and presentation of firdrstatements for external users and

led the IASB to review the objective of general gmge financial reporting and the
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qualitative characteristics of useful informatidrine remaining of the IASB document

from 1989 remains effective.

The IASB/FASB’s conceptual framework deals with tlbjective of financial
reporting, the qualitative characteristics of usdiftancial information, the definition,
recognition and measurement of the elements froncthwhinancial statements are

constructed and the concepts of capital and capiéahtenance.

From the IASB/FASB’s conceptual framework: “the @tijve of general purpose
financial reporting is to provide financial infortian about the reporting entity that is
useful to existing and potential investors, lendeasd other creditors in making
decisions about providing resources to the enfityose decisions involve buying,
selling, or holding equity and debt instruments praviding or settling loans and other
forms of credit.” (IASB/FASB, 2010, Chapter 1, § 2)

According to the conceptual framework, earningsliguaefers to the attributes of
earnings information that make information usefat tlecisions. “The qualitative
characteristics of useful financial information mti¢y the types of information that are
likely to be most useful to the existing and potEninvestors, lenders, and other
creditors for making decisions about the reporegngty on the basis of information in
its financial report (financial information)” (IASBASB, 2010, Chapter 3, §1).

Over the years, much time and effort has been spantrying to delineate the
qualitative characteristics that are determinant imformation usefulness. The
conceptual framework focuses on decision usefujriefged in terms of relevance and
faithful representation (fundamental qualitativeaiccteristics), and comparability,
verifiability, timeliness and understandability, ake criterion for enhance the
usefulness of information that is relevant andhfaity represented, that is, assessing
quality. Those two concepts (fundamental qualiatitaracteristics) form a whole and

cannot be separately measured.

The challenge for researchers is to make thesédtts empirically operational.
Researchers have measures such as cash flowswvitdrderences about attributes such

as relevance and reliability (actually, faithfulpresentation) €.g, Dechow, 1994).
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Barth et al. (2001) interpret both explanatory power and edihacoefficients from
these regressions as capturing the combined redevand reliability of the earnings

information, or other financial report informaticcgnsidered.

Barua (2006) develops a measure of earnings qualiige with the primary qualitative
characteristics specified in the Statement of FeredAccounting Concepts (SFAC) No.
2 (FASB, 1980): relevance and reliability. More gfieally, he derives a summary
measure of earnings quality by applying factor gsialon fifteen different variables
representing different components of relevancerahdbility dimensions. He provides
a validation of the earnings quality construct bgting whether the construct reflects
decision usefulness to investors, which he operatires by using a value relevance

approach and a cost of capital analysis.

Furthermore, the role of the IASB Board and the BABoundation is to create
reporting standards but the researcher works vinéhreported numbers and not the
standards. Consequently, some authors not take ctitisgory into accounte(g.,
Hermanns, 2006).

In our empirical work about multidimensional natwkthe earnings quality concept
(chapter 6), we consider, following the previousrkture, three market-based earnings
attributes: value relevance, earnings timeliness esrnings conservatism. Following

we define and present the constructs of these mbhdsed earnings attributes.

3.4.1. Relevance

Throughout the literature, the concept of relevahe@s emerged as the primary
qualitative characteristic of useful informatiorarfknformation to be useful, it must be
relevant for decision making. Information is relevavhen it can influence the decisions
of users by helping them assess the financial impécpast, present or future
transactions and events. It is also relevant wheconfirms, or corrects, previous

assessments.
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Information that helps users to predict future meoand cash flows is also relevant. To
be relevant, information should have predictiveueabr feedback value or both, and
information should be provided in a timely mann&ccording to the IASB/FASB’
conceptual framework (2010, chapter 3, 87): “Fimananformation is capable of

making a difference in decisions if it has predietvalue, confirmatory value, or both”.

Prior studies in accounting.g, Ball and Brown, 1968; Lev, 1989; Lev and Zarowin,
1999; Barthet al, 2001) suggest that the value relevance apprcacte employed to

assess usefulness of accounting information, shissefulness of earnings information
can be assessed by the association between ranglrsarnings. They label the decline
in association as a decrease in usefulness of di@amformation because such

association reflects consequences of investorsjrect

In the same sense, Barth (1991) compared relevandereliability of alternative
accounting measures by examining the relationsbipvden alternative measures and
market values. In a debate on “relevance of vadlevance research”, Bartt al.
(2001) suggest that the value relevance approachsumed both relevance and
reliability because accounting information will eflected in the price when the
information is relevant and reliable to investarbe authors interpret both explanatory
power and estimated coefficients from these regressas capturing the combined
relevance and reliability of the earnings inforramti or other financial report

information, considered.

This construct is often measured as the abilityarhings to explain variation in returns,
where greater explanatory power is viewed as dasir@ne stream of this research
interprets value relevance as a direct measureeoiion usefulnesse(g, Joos and
Lang, 1994; Collingt al, 1997; Francis and Schipper, 1999; Lev and Zarph8989).

Value relevance construct is often measured asathiity of earnings to explain
variation in returns. In this sense, and followipigvious studiese(g., Collins et al,
1997; Francis and Schipper, 1999; Bushratal, 2004; Franci®t al, 2004; Barthet
al., 2001; Gaio and Raposo, 2010), we use four measnirevalue relevance (see

appendix 4 about summary of earnings quality messand chapter 6). We measure
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value relevance as the explanatory power (adjus®yl of earnings level or/and

earnings change for returns, considering to tHevehg regressions:
[3.7] RET, =a,+ EARN +¢,
[3.8] RET, =a,+ BAEARN +¢,

AEARN,

[3.9] RET =0, +f op 4

[3.22] RET, =9,+J, EARN+JOA EARN+(,

Where,

RE-E - F?I ~ Fi)t—l

it-1

is the firm i ’s 12-month return after the end of fiscal ydar P,

i is the last stock price in the

end of fiscal yeai ; EARN is firm | 's net income before extraordinary items in yéarscaled by market value
(MVE, ) at the beginning of yeai. AEARN, is firm i s change in net income before extraordinary iters
firm | between yeat —1 and yeart, scaled by market valueMVE, ) at the beginning of yedr. MVE, is the

market value equity&;, and Zit are the random disturbance term anell, ... N Firms andt =1,... T Period.

The explanatory power, this is, the adjusfetof the above regressions ([3.7], [3.8],
[3.9] and [3.22]), is our measure of value releenwhere greater explanatory power
is viewed as desirable. Smaller values of adjusRdimply lower value-relevant

earnings and therefore poorer earnings quality. Vithee relevance of earnings (that is,
the ability of earnings to explain variations iiuras or prices) is a desirable attribute,

as it is usually seen as a direct measure of thisida usefulness of earnings.

An additional aspect of relevance is the signifaamr materiality of information to
decision makers. Users are interested in informatlwat may affect their decision
making. Materiality is an important concept for thieclosure of information because its
meaning can differ greatly among stakeholders. é&é@mple, a consideration can be
material because a large stakeholder considersrtcytar issue to be important.
Alternatively, specific risks associated with gawemce, environmental and social

issues can be more material for companies in odesiny than in another. It is clear
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that materiality requires the exercise of profesaiojudgment in the particular

circumstances

3.4.2. Timeliness and Conservatism

Timeliness requires that current information be enavailable to interested parties
because the usefulness of information for decismaking purposes declines as time
elapses. For information to be useful for decismaking, decision makers have to
receive it while it is still relevant; that is, loeé it loses its capacity to influence

decisions.

These two attributes (timeliness and conservatggmye from the view that accounting
earnings is intended to measure economic inconfaedieas changes in market value
of equity (see, for example, Balt al, 2000). The reference construct for both measures

is stock returns:

- Timelinesss the explanatory power of a reverse regressi@amings on returns and
conservatism is the ratio of the slope coefficieots negative returns to the slope

coefficients on positive returns in a reverse regji@ of earnings on returns;

- Conservatisniherefore differs from timeliness in that it refle the asymmetry ability
of accounting earnings to reflect economic lossesaSured as negative stock returns)
versus economic gains (measured as positive st&iagkns). Combined timeliness and
conservatism are sometimes described as “transpédrea desirable attribute of
accounting earnings (see, for example, Ballal, 2000). Watts (2003a,b) presents
several arguments supporting the view that contiemais a desirable attribute of
earnings; broadly speaking, these arguments ddrowva the asymmetric costs of
overpayments versus underpayments to firm stakel®land the role of conservative

reporting in constraining such payments.
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Following previous studies (Badt al, 2000; Raoniet al, 2004; Bushmaet al, 2004;
Franciset al, 2004; Dechowet al, 2010; Gaio and Raposo, 2010), we compute our
measures of earnings timeliness and earnings c@isen using the regression [3.23],
which use earnings as the dependent variable andnsemeasures as independent

variables:

[3.23] EARN =a,+a, NEG+S, RET+3, NEG REF{,

Where ,
NEG, is a dummy variable which takes the value 1 orMEG, =1 if RET <0 and NEG, =0

otherwise, and the other variables are as defieéur®.

One of our measure of earnings timeliness is th@aeatory power (adjuste®’) of
the above regression [3.23], higher values of iimesk imply more timely earnings and
higher earnings quality. Earnings that reflect theormation incorporated in stock
returns more quickly are seen by investors as bafilnggher quality.

Another measure of earnings timeliness, that wesidened, is the value of thg

coefficient in the above regression [3.23]. A higlf® implies more timely recognition

of the incurred losses in earnings. Timely lossogadtion represents high quality

earnings.

In chapter 6, we measure earnings conservatismermst of the asymmetric
incorporation into earnings of economic losses @uead as negative stock returns) and
economic gains (measured as positive stock retulredlpwing Basu (1997), Pope and
Walker (1999), Givoly and Hayn (2000), Franeisal. (2004), Dechowet al. (2010)
and Gaio and Raposo (2011), our earnings consemvatneasure is derived from
equation [3.23] , it is the negative of the ratibtlee coefficient on bad news to the

coefficient on good news, as follows:

Conservatism = (A * ﬂ%
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Higher values of conservatism imply lower consawesatarnings and a poorer quality
of earnings. Conservative accounting is expecteceveal information that managers
might have incentives to hide otherwise, so inusstssually see conservatism as a

desirable attribute of earnings.

3.5. Conclusion

The multidimensional nature of the earnings quatibncept has given form to a
multiplicity of constructs and measures. Due to fliet that no unique definition of
earnings quality exists, a multitude of measuresist. In this chapter, we classify the
dimensions of earnings quality in three main cateieg:

(1) The time-series properties of earnings;

(2) The accrual quality;

(3) Selected qualitative characteristics in the congdpframework of

IASB/FASB.

Earnings of high quality can be defined as earnihgs are persistent/sustainable and
informative. Persistence has to be understooddrsémse that current earnings provide
a good indication of future earnings, capturing éixéent to which a given innovation
remains in future realizations, that is, it is c@werized as the ability to maintain
earnings in the long-term, or having permanenterathan transitory earnings. We
consider sustainability as a synonym of persistewb&h means that earnings obtained
through recurring activities are considered ofdyeqjuality than those obtained through
nonrecurring activities. Predictability is a furosti of the distribution, especially the
variance, of the innovation series. Variability rmaas the time-series variance of
innovations directly. Informativeness on the othand has been defined by Ahmetd
al. (2004) in the sense of information content withpect to future earnings, or in the

terms of Warfielcet al. (1995), as the capacity of earnings to explainksteturns.

Throughout the vast literature on the earnings iyudlhere is a large diversity of
metrics and proxies for measuring earnings quathigrefore, and according to our

literature review in appendix 3, we present a surmgnad the more popular earnings
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quality measures reviewed in this chapter. Thesasores are important for our
empirical work about multidimensional nature of tearnings quality concept, in

chapter 6.
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Chapter 4

Accounting-Based Valuation Model: A Composite Measie of

Earnings Quality

4.1. Introduction

Although the boundaries of financial reporting ateanging, the objective of general objective
financial reporting is still to provide financiaiformation about the reporting entity that is usébu
present and potential equity investors, lendersl, @her creditors in making decisions in their
capacity as capital providers. This primary goafinéncial reporting is recognized by the FASB
and the IASB in their Conceptual Framework (FASHE #SB, 2010). Users try to optimize their
economic decisions in terms of return and riskinalerms of equity values. So, the usefulness of
accounting information imposes that an accountiragleh is also an accounting based valuation

model. However thgaapprovide little guidance as to how the amountstatee used.

As outlined in chapter 1, section 1.3.1, accounbiaged valuation models based on the Ohlson or
the Feltham—Ohlson framework provide a foundationthe relation between financial statement
data and firm value. Accounting-based valuation el®adncorporating accounting accruals based
on the Feltham-Ohlson framework provide the guigaa€ to how the financial statement amounts
are to be used. We use this framework to providpirral evidence on our research hypotheses
presented in the next section 4.2. Besides that, fthtmework Feltham-Ohlson (Feltham and
Ohlson, 1995) recognizes that the difference betweerent market value of equity (MVE) and
book value of common equity (BVE) of the company sabsist for long periods of time. This
difference is the reflex of the persistence of éxpected abnormal return, of the conservatism

accounting effect and of thether information(v,) that is quickly incorporated into the prices but

only later is reflected in the financial statemgjask of timeliness

The main objective in this chapter is to test emgily our model, described in chapter 2, and to

test whether and to what extent disaggregatingirggnimposing linear information structure of
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accounting numbers, provides a composite measueamings quality (EQ) that simultaneously
captures the persistence anditifermativenessf earnings.

The chapter is organized as follows. The next geati2. develops some hypotheses. The research
design and the predictions error test are desciibegction 4.3. Section 4.4 describes the sample
and data, and results are discussed in sectionS&étion 4.6 summarizes and concludes the

chapter.

4.2. Development of the hypotheses

As explained in chapter 2, our model centers on #malysis of the relation between
contemporaneous and future earnings, in line with linear information dynamics. We use the
framework in Ohlson (1999), which extends the Ohlaad Feltham-Ohlson framework (Ohlson,
1995; Feltham and Ohlson, 1995) by modelling e@sicomponents, just as in Baghal. (1999
and 2005). This modelling extension suggests thatvalue relevance of an earnings component
depends on:

- Its ability to predict future abnormal earningsgan

- The persistence of the component.

Starting from this rationale, in our work we reluthe relation between contemporaneous and
future earnings and we redesign the linear infolwnamodel (LIM) structure of accounting
information considering the earnings quality coricdpat is, to the persistence, in terms of
sustainability of earnings, to the predictabiliyearnings, and to the different value relevance of
earnings components (accruals and cash flow). Tieeae our objective, the valuation formula is

written in terms of market value added, in ordecapture in thes coefficient the informativeness

of earnings.

We examine whether differences between the marketb@ok value of common equity (market
value added) can be explained by the differentevailevance of earnings components: accruals
and cash flow. We test if the disaggregation ohiegs into cash flow and total accruals, and total

accruals into its four major components, has difieimpact ingS coefficients information content

(LIM2 and LIM3 in the research design).
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We designate, in the research design (next sedti®y three types of disaggregation of earnings:
First linear information model (LIM1), second limeiaformation model (LIM2) and third linear
information model (LIM3):

— The LIM1 only retains the abnormal earnings;

— The LIM2 test the disaggregation of earnings irasicflow and total accruals;

— The LIM3 comprises the disaggregation of earninge icash flow and total

accruals into its four major components: changeseiceivables AREG,),
changes in inventory/AINV, ), changes in payableAPAY,) and depreciation

and amortization expens®ER, ).

Finally and in line with previous works of Hayn @3, attending to the convexity of earnings, we

test our relations in a subset of valuation releearthat is, when there are abnormal earnings
(NIZ>0). In that, we avoid the dampening effect of lies cases on the measures of information

content of earnings and on the prediction of copianeous market value added.

In this sense, in this work our objective is toifyethe following four hypotheses (Ho H,):
Hi: Whether imposing linear information model (LIM) wtture is important to draw

inferences from valuation equations based on rasidaome models.

H,: Imposing linear information structure, contemp@@ums market value added (and as
that, equity values) provide a composite measuresarhings quality (EQ) that
simultaneously captures the persistence, the gedality and theinformativenesf

earnings

Hs: Disaggregating earnings into cash ffdwnd total accruals (or in the major components
of accruals) result in different predictive abiliof accounting numbers and of the

composite measure of earnings quality (EQ) towardsket value added.

H,4: The information content of the composite measurearhings quality (EQ) is bigger

when avoiding the dampening effect of losses.

24 We define cash flows as cash flows from operatiand use the terms interchangeably.
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A large body of research demonstrates that acamymumbers and, in particular, earnings have
information content. Earnings quality concept inme of informative content is a way to assess the
relevance and reliability of earnings. Howevernagags appear to explain only a small fraction of
the total variation in returns. According to Beawdr al. (1980) earnings do not reflect the
underlying economic events in a timely manner dhdrefore, are not synchronized with stock
price movementsldck of timeliness Collins et al. (1994) consider that the distinction between
timelinessandnoisein earnings is not linear. And other authors coesithat reported losses are
perceived by investors as temporary. Losses are mare weakly associated with returns than
profits (Hayn, 1995; Barth etl., 1992; Collinset al, 1997; Collinset al, 1999).

According to several researchers (Hayn, 1995; @o#t al, 1997; Collinset al, 1999), markets
appreciate differently the persistence of earnagsending on its sign, negative or positive. Iri,fac
losses (negative earnings) have a smaller impatieimarket value than profits (positive earnings)
of the same magnitude. The losses are not relatédtiae growth expectations, since they are
noticed as more transitory than profits (convexitygarnings valuation). If losses reflect the retur
expectations or the expectations of future casidlthe option would be to liquidate (liquidation
option), to abandon (Bergest al, 1996), or to adapt, in the sense of projects gbsnas in
Burgstahler and Dichev (1997).

According to Barthet al. (1999: 222), “prior research finds that Ohlson eloghluation estimates
differ for firms with positive and negative earngfig This is predictable from the Ohlson model
given that negative earnings is less persisterme plositive earningse(g, Hayn, 1995; Collingt
al. (1997), Collinset al.(1999)).

In agreement with this idea, the above models mitilly applied to the totality of the earnings

variables values, positive and negative valueslated the models are only applied to the positive

values for the earnings variables, in order toya®athe differences (tables 4.16, 4.17 and 4.18).
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4.3. Research design
4.3.1. Linear information models (LIMs)
The redesign of the linear information model (LIMjucture of accounting information considering

the earnings quality concept will allow us to captuhe persistence, informativeness and

predictability of the earnings components, build@mgcomposite and tridimensional measure of

earnings quality (EQ)®, £ andy).

Ouir first linear information model (LIM1) comprisé®e next two equations:

[4.13] NIE =@+ NIf +w ), +&y
[4.1D] (MVEit_ BVET):ﬁo"'ﬁl NE+ B8,y + 4
Dif gy

Where,
NI? is abnormal earnings, defined as earnings mireimdnmal return on equity book valuBYE, is the common
equity, WS® 03501)NI; = NI, —r xBVE,_,, wherer is a discount rate, which is an intertemporal tamts
rat€®. The earnings variable is calculated as net incbefere extraordinary items/preferred dividend¥I( , ws
01551). MVE; is the market value equity (WS 0800Dif,, is the market value adde®ff,,,, = MVE, - BV, ),

that means, the difference between the currenteharkd book values of common equity. is theother information

and it is defined as the difference between abnbﬂamings(Nlif) and the fitted value of abnormal earnings

equations does not includé, , that is, NI = NI, where NI is the fitted value ofNI? based on a version of

abnormal earnings equation that does not incle &; and 4 are the random disturbance term and

Equation [4.1a] allows us to measure the persistefcabnormal earnings. The autoregressive
coefficient (a,) is an earnings quality construct that capturesprsistence of abnormal earnings.
Persistence in earnings are viewed as desirablubedhey are recurring.¢, Penman and Zhang,

2002; Revsineet al, 2002; Richardson, 2003). Analysts sometimes goon sustainable or
recurring earnings. According to Hermanns (200@&xsistence is seen as the degree to which

% «\S” means World Scope item. In appendix 1, wespre a variables description.

% In our work, we used the 10-years benchmark bennio(area) as a proxy for risk-free rate becausgbeismost
frequently used. We calculated an average valubeof10-years benchmark bond (euro area)” durimgtitne period
related to our data, 1990-2009. However, thereddferent ways of calculating the discount rate dmel literature on
the subject is extensive. In appendix 4, we bripfgsent some explanations about it.
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earnings performance persists into the next peaiod as that, sustainability is a synonym of

persistence. So, the autoregressive coefficienf) (s an earnings quality construct that captures th

persistence of earnings (earnings sustainability).

Prior research, namely, Dechaw al. (1999), Hand and Landsman (1999) and Batthl. (1999,
2005) leads us to predict that, is positive.

Equation [4.1b] is our valuation equation: marketlue added equation as a function of

contemporaneous abnormal earnings and other infmmamposing LIM structure, that is:

B, = w,/(R-w,), B is dependent on the persistence of abnormal e, ), the higheray, is,
the highers, will be.

The p, coefficient, in valuation equation [4.1b], can been as a type of earnings response

coefficient (ERC), that can be used as a measuearmings information content and as a proxy of
reported earnings quality. Earnings quality concepterms of informative content, is a way to
assess the relevance and reliability of earnirgexplain future earnings (Ahmed al, 2004) or to

explain stock returns (Warfiekt al, 1995).

For LIM2, equations [4.2a] through [4.2b] are fasting equations, and equation [4.2c] is our
valuation equation: Market value added equationaainction of contemporaneous abnormal
earnings, total accruals, one component of earniags other informationimposing linear

information model (LIM) structuré.

[42a] Nli? = a{O+a)llN|ita—l+a)12ACQt—l+ a)13\{ +£iﬂ

[4.2b] ACG, = V5 + Vo, ACG_, £,

[4.2c] (MVE, - B\, )= B, + BNf + B, ACG + B, v + i
Dif gy

27 As in Barthet al. (1999 and 2005), the second linear information eh¢diM2) relaxes the assumption that the total
accruals and cash flow components of earnings tieveame model parameters. According to Berthl. (2005: 316)
“(...) permitting a different coefficient for totalcaruals in equations [4.2a] and [4.2c] implicithermits the
coefficients of the other components of earningsictv primarily comprises cash flowd., «j, and g)) to differ from

those on accrual$€., w, +w, and g +f,)".
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Where,
ACG, is total accruals, defined as earnindl(, , WS 01551 ) minus cash flows from operatiofSKO, , WS

it

04201). MVE, is the market value equity (WS 08001), and theottariables are as defined before. All variables
are scaled by total assetbA, , WS 02999).

While autoregressive coefficient) is an earnings quality construct that capturespérsistence
of earnings (earnings sustainability), just as walyzed previously, the coefficient}, measures

the predictability of earnings, this is, the predlity of accruals. For us, and similarly with fda

et al. (1999 and 2005), the coefficientj, measure the predictability of earnings components.

Predictive ability, the ability of current earningsmponents to predict future earnings.

The coefficient of the earnings component (in ocwdyg, accruals componentyy,, reflects the
incremental effect of the earnings component onféinecast of abnormal earnings. The earnings
components are accruals and cash flows, if alliegsncomponents have the same ability to

forecast abnormal earningsy, will equal zero, and thus the component of easthges not aid in

forecasting abnormal earnings.

Knowing that Sloan (1996)’'s evidence supports #watruals possess less predictive ability with
respect to future earnings because accruals in@lwgher degree of subjectivity than cash flows

and they are more object of management discretterpredict thaty, < O for accruals andy, > 0

for cash flows.

The equations [4.2c] is an accruals autoregressioliowing the autocorrelation, or persistence, of
each earnings component. According to Lipe (199@, define this construct as the ability of

earnings to predict itself. We expect accrualseéqbsitively auto correlated, so, we predig} >

0. Transitory earnings can be characterized as@eps in whichy,,= 0, as in Ohlson (1999).

The third linear information model (LIM3) comprises« equations. Thus, relative to the second
linear information model (LIM2), by adding threedittbnal forecasting equations, LIM3 imposes
additional assumptions relating to the valuatiorapeeters. In LIM3, as in Bartét al. (2005), we

disaggregated the total accruals variable intonijor components (receivables, inventories,
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payables and depletion, depreciation and amonizpthecause we expect them to have different

implications for forecasting abnormal earnings aradket value added:

[4.3a] NI =aw,+w, NI} +w AREG_+w,AINY_ +w,APAY +w DEP #+w vt+¢&,,
[4.3b] AREG, =w,+w,AREC_+w,A INY. +w,. DEP +w 4v+€,,

[4.3c] AINV, =w,+ W, AREG_ +w. A INY_ +w. A PAY +w ., DEP +¢&,,

[4.3d] APAY, = w, +w,AIN_, +w,APAY +&,

[4.3e] DER, =w,+w,,DER_+¢&4

[4.3f] (MVEit - BV, ) =L, + B NP+ BAREC+ LA INV+S5A PAY+ 3, DER B, Wy

Dif gy

Where,
AREG, is the firmi’s change in receivables between year and yeart (receivables, WS 02051AINV, is the

firm i’s change in inventories between yean and year (inventories, WS 02101)APAY; is the firmi’s change

in payables between year1 and yean (accounts payable, WS 03040PEP, is the firmi’s depletion, depreciation

and amortization expense in yaadepreciation, depletion and amortization, WS a)18nd the other variables are as
defined before. To provide insight into the relatsize of each accrual component, all of them {vabées, inventories,

payables and depreciation, depletion and amontizatire divided by total revenueREV, , WS 01001).€;, and L4
are aleatory disturbance terin=1,...N Firms; t=1,...,T Period.

For linear information model 3 (LIM3), equations.3B] through [3.3e] specify a prediction
equation for each component. Consistent with Oh{4889), each component is assumed to follow
an autoregressive process. Thus, each componehtie equation includes the lagged value for
that component. According to Ohlson (1999) andifigd in Barthet al. (1999 and 2005), we

predict, >0 for each component.

In appendix 5, we develop the algebraic relatiotwben the valuation coefficients and the
forecasting equation coefficients for linear infaton model (LIM) structure with the
disaggregation of earnings into cash flow and tataruals into its four major components, we have
appointed for this LIM disaggregation: LIM3. Thisritation of valuation coefficients for LIM3 in
terms of thew, is similar to Ohlson (1995), Myers (1999) and nanirthet al. (2005).

The first accrual component, change in receivablEREG, ), reflects information about current

sales and cash receipts. We expect that changeeaivables can be positively or negatively related
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to future sales and thus to future earnings. Chamgeceivables can be positively related to ®itur
sales because, in line with previous studies, wesider that current sales are positively related to
future sales (Barthet al, 2005; and Stober, 1992). However, change in vab&s can be
negatively related to future sales because changesdeivables is negatively related to cash
receipts. According to Bartét al. (2005: 336) “this negative relation occurs becdose current
cash receipts can be an indication that productadenwill decrease in the future due to general
economic conditions”. In this sense, the receivalplieediction equation, equation [4.3b], includes

the lagged value of receivables and also includesge in inventoriesAINV,, and depletion,
depreciation and amortization expens¥R, ) because each of these earnings components gredict

future sales, which in turn affect future changeeceivables. Based on Baghal. (2005: 340), the

receivables prediction equation “does not includange in payablesAPAY,) because we expect

any relation between change in payables and futhamge in receivables associated with future

sales to be captured by change in inventory”.

The second accrual component, change in inventGiiBé$V, ), can also be positively or negatively

related to future sales. An increase (decreasdahvantories could result from higher (lower)

expected future sales, assuming constant invemusts, and as with receivables, we predict that
current sales are positively related with futureesaOn the other hand, an increase in inventories
could be an indication of unexpectedly low demamd & this sense, change in inventories

(AINV,) is negatively related to future sales. Additidyaincreases in inventory can reflect

increases in factor input prices, which resultkigher current expenses and lower current earnings,
so, current expenses predict future expenses andawepredict that increases in inventory are

negatively associated with future earnings.

The inventory prediction equation, equation [4,3c¢ludes change in receivableAREG, ) and
depletion, depreciation and amortization expenS&HR, ) because these variables predict future

sales, as in equation [4.3b]. On the other hagdaton [4.3c] also includes change in payables

(APAY, ) because payables are used to purchase invermdrye expect that change in payables

predict future change in inventory.

The third accrual component, change in payabl&3AY,), can also be positively or negatively

related to future sales. Increases in payablesrefiect increases in inventory attributable to

91



Chapter 4 — Accounting-Based Valuation Mexdé Composite Measure of Earnings Quality

purchases, and in this sense, change in payal#egoaitive indicators of future sales increases.
However, considering inventory purchases constanteases in payables can reflect increases in
factor input prices, which result in higher currexipenses and lower current earnings, so, current
expenses predict future expenses and we can prggittincreases in payables are negatively
associated with future earnings. We expect thahghan inventory predict future change in
payables, thus the payables prediction equatiamatean [4.3d], includes the change in inventory
(AINV,).

According to Barthet al. (2005: 337) and Feltham and Ohlson (1996), weigré¢hat the final

accrual component of earnings, depletion, deprieciaand amortization expenseDER,) is

positively associated with future sales becausenagament increases purchases of noncurrent
assets in anticipation of increased production, imedeases in noncurrent assets result in higher
depreciation. Although depreciation and amortizatexpense reduces earnings, management
would not invest without expecting a positive reton its investment”. The depletion, depreciation
and amortization expense prediction equation, éguaf{4.3e], includes only its lagged variable
because we not expect any earnings component te hay first-order predictive ability for

depletion, depreciation and amortization.

4.3.2. Prediction error tests

In order to test our third hypothesis, whether g% disaggregation result in different predictive
ability and aids in predicting market value addeg, compare prediction errors across the three
linear information models (LIMs), both when thedar information model (LIM) structure was

imposed and when it was not.

In some econometrics contexts forecasting is thagobjective: one wants estimates of the future
values of certain variables to reduce the uncdstaitiaching to current decision making. In order
contexts where real-time forecasting is not theu$oprediction may nonetheless be an important
moment in the analysis. For example, out-of-sanppésliction can provide a useful check on the

validity of an econometric modé| “Prediction” need not be a matter of actuallyjeecting into the

% As discussed by Peter Pope, cited by Bartal. (2005), the out-of-sample predictions are notdasgs.
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future but in any case it involves generating fitt@lues from a given model, in this way, after the
estimation of parameters, a common use of regmegsidor prediction. The term “postdiction”
might be more accurate but it is not commonly usesifalk about prediction when there is no true
forecast in view, so, in this sense, it is necgsaathis point to make a largely semantic distorct
between “prediction” and “forecasting”. We will ugke term “prediction” to mean using the
regression model to compute fitted values of thgeddent variable, either within the sample or for

observations outside the sample (Greene, 2008).

According to Greene (2008: 101) “various measuragsehbeen proposed for assessing the
predictive accuracy of forecasting models [seeefaample, Theil (1961) and Fair (1984)]". Most
of these measures are designed to evaluate exf@esiasts, that is, forecasts for which the

independent variables do not themselves have torbeasted.

Having obtained a series of fitted values, we use@RETL cod& which produces a vector of

statistics that characterize the accuracy of tlediptions (univariate forecast evaluation statistic

Some commonly used measures are the mean error, (W&n absolute error (MAE), root mean
squared error (RMSE), mean percentage error (MR&n@ean absolute percentage error (MAPE).

These measures will reflect the model’s abilityrack turning points in the data. These are defined

as follows:
13 14
[4.4a] ME==>"¢ [4.4b] MAE==Y"|e|
T= T=
_ |15 13,8
[4.4c] RMSE=,[=>" é [4.4d] MPE==)"100—
T= T Y

1 T
[4.4€] |\/|AF>E=—2100H
T3 W
Where,
Y, is the value of a variable of interest at tirheand f, is a forecast ofy,. We define the forecast error as

€ =y — §. T is the number of periods being forecasted. Givearés ofT observations and associated forecasts

we can construct several measures of the overaliracy of the forecasts. Note that both of thesasmes are
backward looking in that they are computed usimgahserved data on the independent variable.

29 We are also very grateful to Professor Pedro BagaBEUC that helped us to develop the GRETL cotiehw
produces the vector of “predictions” statistics.
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If there is any one static that normally takes pdsnce over the others, it is the root mean squared
error (RMSE) within the estimation period. The trooean squared error (RMSE) is measured in
the same units as the data, rather than in squamdd, and is representative of the size of a
“typical” error. Root mean squared error (RMSEpi$requently used measure of the differences
between values predicted by a model or an estinatdrthe values actually observed from the
thing being modelled or estimated. Root mean sguamror (RMSE) is a good measure of
accuracy. These individual differences are alstedalesiduals, and the root mean squared error

(RMSE) serves to aggregate them into a single nmmeagpredictive power.

The mean absolute error (MAE) is also measurechénsame units as the original data, and is
usually similar in magnitude to, but slightly snealthan, the root mean squared error. The mean

absolute error (MAE) is an easier statistic to ustind than the root mean squared error (RMSE).

The mean absolute percentage error (MAPE) is dtso asefull for purposes of reporting, because
it is expressed in generic percentage terms whilhnvake some kind of sense even to someone
who has no idea what constitutes a “big” error. Tieman absolute percentage error (MAPE) can

only be computed with respect to data that areaguaed to be strictly positive.

The mean error (ME) and mean percentage error (MR&) are reported in some statistical

procedures are signed measures of error which atelisvhether the forecasts are biased, i.e.,
whether they tend to be disproportionately posibvenegative. Bias is hormally considered a bad
thing, but it is not the bottom line. Bias is or@rgponent of the mean squared error, in fact mean

squared error equals the variance of the errostpklisquare of the mean error.

There is no absolute criterion for a “good” valueroot mean squared error (RMSE) or mean
absolute error (MAE): it depends on the units inchhthe variable is measured and on the degree
of forecasting accuracy, as measured in those,umiteh is sought in a particular application. It
makes no sense to say “the model is good (badubedhe root mean squared error is less (greater)
than x”, unless we are referring to a specific degof accuracy that is relevant to our forecasting

application.

When comparing regression models that use the s@mendent variable and the same estimation
period, the root mean squared error goes down jastad R-squaredR®) goes up. Hence, the
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model with the highest adjusted R-squar&d)(will have the lowest root mean squared error, and

we can just as well use adjusted R-squaRd @s a guide.

The above statistics have an obvious scaling pnoblenultiplying values of the dependent variable
by any scalar multiplies the measure by that sadawell. Several measures that are scale free are
based on the Thell statisti¢®

_ @) (v - %)
[4.41] u-\/ TN

This measure is related to R-squard®f ) but is not bounded by zero and one. Large values
indicate a poor forecasting performance. We alsoths measure (Thell statistic) in order to

corroborate our conclusions.

So, the bottom line is that we should put the mesight on the error measures in the estimation
period, most often the root mean squared error (R¥But sometimes mean absolute error (MAE)
or mean absolute percentage error (MAPE), when eoimgp among models. But we should keep
an eye on the validation-period results, residiggmbstic tests, and qualitative consideration$ suc
as the intuitive reasonableness and simplicityusfroodel. The residual diagnostic tests are not the
bottom line, we should never choose model A ovedeh® merely because model B more “ok’s”
on its residual tests. A model which fails soméhef residual tests or reality checks in only a mino
way is probably subject to further improvement, vélas it is the model which flunks such tests in a
major way that cannot be trusted.

Finally, if two models are generally similar inres of their errors statistics and other diagnostics
we should prefer the one that is simpler and/oreeas understand. The simpler model is likely to
be closer to the truth, and it will usually be meesily accepted by othéts

30 See Theil (1961) and Fair (1984).
311t is important to remember the K.I.S.S. rule: Kéesimple...
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4.4. Data and sample

4.4.1. Sample selection

Our sample consists of all domestic listed firm@nfrll European countries that are required to
prepare consolidated financial statements (Fraogugal, Spain, Belgium, Holland, Italy, Greece,

Lithuania, Romania, United Kingdom and Irland).

We obtained data for 1990-2009 from tfeomson Datastream an@WorldScope — Global
Research Annual Industrial FilesAll companies were selected in based on the indtion

available in the database.

We excluded financial institutions (bank institut®o and insurance companies) due to the
differences in theirs patrimonial nature and ineortb ensure that the accruals components on
which we focused were meaningful for our samplegir For example, inventory is not a predictor

of future earnings for financial institutions.

Our sample is an incomplete panel or an unbalapeedl because in collecting data on European
listed firms over time, we found that some firmséaropped out of the maket while new entrants
emerged over the sample period observed. So, thontidhis study the panel data are assumed to
be incomplete due to randomly missing observatiand because the number of observations
differs among panel members. Incomplete panelsnaoee likely to be the norm in typical

economic empirical settindfs

As the empirical tests require three consecutigs/ef data, the sample is constituted by the firms
that have at least three consecutive years ofdiahand accounting information.

Knowing that market value addedif,,,, =MVE,-BV,) is our proxy for goodwill, it is the

MBV

difference between the current market and bookegabf common equity, and iif .., iS positive,

MBV
the firm has added value, if it is negative, thenfhas destroyed value. For our study, we are only

interested in positive market value added, whiclamsegoodwill observations, so, in this sense, we

32 “«Complete panels” or “balanced panels” are theesashere the individuals are observed over thaeestimple
period. If each cross-sectional unit has the sanmeber of time series observations, then such al fdat) is called a
balanced panel.
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removed of the sample all observations with negabiwok values equity and negative market value
added.

We treat as missing observations those that atieeiextreme top and bottom first percentile, as in
Kothari and Zimmerman (1995), Collies al. (1997), Barthet al. (1999 and 2005).

All variables, including equity market value, wemeeasured as of end of fiscal year and are

expressed in millions of euros.

Table 4.1 sumarizes the sample selection procedure:

Table 4.1- Sample selection

Firm-years observations
Datastream data base

All available non-financial listed firms for primar y variables R
Less:
Missing data after to remove negative book valuegite (BVE,) (179)
observations:
Missing data after compute changes for some primagyiables 509
(AREG, . AINV, , APAY, ): (509)
Missing data  after compute some secondary  variables 58
(NI?, ACC,, DIFmby, ): (58)
Missing data after to consider a minimum of 3 yeansecutive

e (2197)
observations:
Missing data after outliers removed: 4)

Size of the final sample 6.930

Notes:

The sample comprises 6.930 firm-year observationghfe period 1990-2009, in relation to 2.340 firni‘sllii1 is

abnormal earnings, defined as earnings minus thealoreturn on equity book valueBVEn is the common

a

equity, WS 03501)NI" = NI. —r XBVE, _,, wherer is a discount rate, which is an intertemporal tamts
it it 1

rate. The earnings variable is calculated as rwinie before extraordinary items/preferred divideaBl, , WS

it ?

01551). MVE, is the market value equity (WS 08001)Dif,,, is the market value added

(Dif 5, =MVE, — BV,), that means, the difference between the currearken and book values of common

equity. ACQt is total accruals, defined as earningbllgt ,WS 01551 ) minus cash flows from operations
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Table 4.1- Sample selection

(CFOn, WS 04201). TA, is the total assets (WS 02999REV, is the net sales or revenues (WS 01001).
DEP, is the depreciation, depletion and amortizatiorS(WlSl).ARECrt is the firm 1 ’s change in receivables
between year-1 and yeart (receivables, WS 02051AINV, is the firmi s change in inventories between year

t-1 and year (inventories, WS 02101)APAY, is the firmi 's change in payables between year and year
(accounts payable, WS 03040).

4.4.2. Descriptive statistics

Tables 4.2 and 4.3 report descriptive statisticprimary variables and input variables used in the

estimating equations for all period 1990-2009.

Table 4.2- Descriptive statistics for all firm-year observaiso

Standard

Variable Mean Median e Min. Max. Skewness Kurtosis
Net income (NI, ) 79,47 4,03 72,55 -32.085,00 22.710,00 0,82 500,32
Market value of equity 234490 199,00 9.730,00 0,29 346.600,0 12,83 255,69
(MVE,)
5 Bookvalueofequity 9180 51,99  4.596,30 0001  236.827,8 23,34 830,95
g (BVER,)
T
0 >
22 Ab | earni
S5 normal earnings 36,32 1,37 754,53 -40.893,00  17.805,00 -19,48 1.091,0
— a
3 2 (NI
y:
>
E @ Total accruals (ACG,) -130,00 -4,79 879,58 -49.884,00  5.537,00 22,83 843,05
>
g3 "
2 Change in inventory 9,62 0,02 234,02 -7.736,00  12.350,00 12,47 865,17
~ (AINV,)
Change in receivables 18,72 0,60 474,85 -26.848,00  31.909,00 15,32 1.799,20
(AREG,)
Change in payables 13,90 0,05 249,04 -11.197,00  10.787,00 7,31 601,41
(APAY,)
99,68 3,74 602,63 -13,95 26.440,00 16,59 443,68

98



Chapter 4 — Accounting-Based Valuation Mexdé Composite Measure of Earnings Quality

Table 4.2- Descriptive statistics for all firm-year observaiso

Variable Mean Median S‘a'?d_afd Min. Max. Skewness Kurtosis
deviation

Depreciation and
amortization ( DEF;)

Revenues Rey, ) 1.635,00 98,06 8.752,30 0,07 313.400,0 17,24 413,63
Total Assets (ra ) 2.163,20 120,04  10.420,00 0,00 279.730,0 11,54 178,81
MVE, 86,36%  62,67% 92,10% 0,63% 1348,6% 4,71 36,27
TA
BVE, 4439%  42,19% 21,59% 0,00% 489,28% 0,74 8,96
TA
3 ACG, -4,84%  -3,91% 12,95%  -668,12%  275,31% -19,75 842,61
8 TA
zZ%
) ]
c 3 a
S5 NI; 0,19% 1,43% 11,97%  -165,76%  166,34% 3,18 33,75
5 > TA
o 2 A
=8 AINV, |
ol =_d 6,64% 1,25% 44,89% 0,00% 2.287,5% 26,66 945,98
s& REY,
>
5
= |AREG, | 12,83%  3,69% 55,26% 0,00% 1.505,0% 15,11 292,03
- REV,
|APAY,| 5,70% 1,71% 30,25% 0,00% 1.299,2% 21,06 563,62
REV,
|ADER| 8,30% 3,98% 28,38% 0,00% 912,50% 18,09 421,76
REV,

Notes:The variables were defined in the previous tatalele 4.1.

In table 4.2, the descriptive statistie/eal that all primary variables presents meamksnedian
values with a significantly difference between thevhich indicates the presence of outliers due to
the fact that we are working with a very diversmpke of firms in terms of size. Outliers are data
values that are dramatically different from patsem the rest of the data. They may be due to
measurement error, or they may represent signifitesiures in the data. Identifying outliers, and
deciding what to do with them, depends on an utaeding of the data and its source. To provide
insight into the relative size of each firm, theuh variables of the model are the result of the
divison between some primary variables and totsg¢tasor total revenues with the aim of removing
the size effect of the different firms.
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The descriptive statistics also reveal that in galhethe input variables of the model¥\&: ,
TA

BVE , NIf  ACG  |AINV,[ [AREG| |APAY| |ADER|) present close mean and median values, what
TA TA TA REV  REV REV  REY

leads us to conclude that the distributions arensgtrical or lightly asymmetric, and that the

arithmetic mean can be used to describe the cehtke distribution.

In table 4.2, we also report the skewness and &grtmeasures of the variables. The study of
skenness an kurtosis allows to see if the disiobus symmetric, which is a necessary conditions
but not sufficient for the distribution to be nodmahen, we describe the analysis of skenness and

kurtosis only for the input variables of the model.

According to the asymmetry, we conclude that thsrithution of the BVE variable is slightly
TA

asymmetric because skenness value is close to Heeadistributions of the all others variables are

skewed. The variable4!NVi|, |JAREG| [APAY| and |ADER| are very asymmetric, since the asymmetry
RE, REY  REY, REV,

coefficients take values greater than zero. Thesmbles are concentrated to the left with a long

tail to the right. Finally, the distributions ofelvariablesMVE . ACG and NI are concentrated to
TA  TA TA

the right with a long tail to the left due to negatskenness value. Therefore, there is not a atdnd

distribution for all variables analyzed.

Relatively to theKurtosis measure we can conclude that all variables pretistitbutions peaked
and leptokurtic — the distribution said to be ldqistic because the coefficients of flathess or
kurtosis have values greater than zero. Accordniglaroco (2003), a distribution is normal if the
values of the coefficients described should beectoszero, that is, within an interval between§:0.
0.5[ (see for example, Runyast al, 1996). When the absolute values of these coeffisi are
greater than 1, it can be assumed that the distvibwf data is not the normal type, which is the

case.

Acording to Davidson and Mackinnon (1993), if theoe terms are severely leptokurtic (excess
kurtosis), that is, if their distributions are vettyick tails, ordinary least squares (OLS) may be
highly inefficient relative to some other estimattirat takes the leptokurtosis into account.
Similarly, if the error terms are skewed, it wi# possible to do better that least squares by wsing
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estimator that recognizes the presence of the sd®wi-or example, in these cases the generalized
least squares (GLS) is preferable to ordinary legeaires (OLS) estimator, since GLS estimator is

more efficient.

Finally, if we are dealing with a small, or finiteample size, say data of less than 100 obsergation
the normality assumption assumes a critical ralaot only help us to derive the exact probability
distributions of OLS estimators but also enablesousse thet, F, and y* statistical tests for
regression models. If the sample size is reasonaldg, as is our case, we may be able to relax the

normality assumption (Gujarati, 2008).

The descriptive statistics present in table 4.Z2aévthat, on average, the market value of equity
exceeds the book value of equity, indicating thtptity book value alone is insufficient to explain
equity market value. If we look to the mean, medigraximum and minimum values for book
value of equity (input variable of the models), aleserve that they are always smaller than market
capitalization. Also the standard deviation of ba@kue is smaller than for market capitalization.

This is consistent with accounting conservatism.

In the next figure 1, we can observe the markaievaf equity and book value of equity trend. The

figure 1 reveals that market value exceeds the bable equity.

= = = = Market value equity

Book value equity o\

Million of euros

0 | | | |
1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010
Time periods

Figure 1:Market value equity and book value equity trend
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Consistent with prior research (Sloan, 1996; Battal, 1999, 2001 and 2005), the results report in
table 4.2 also reveal that, on average, total ateng negative. This is attributable to depreorati
expense being included in accruals but capital edipgeres being included in investing cash flows.
In particular, mean depreciation and amortizatiopease, € 99.68 million, is more than five times
greater than mean change in receivables, € 18.1®mithe next largest accrual component. To
provide insight into the relative size of each aetrcomponent, table 4.2 also includes
distributional statistics for the absolute valueeath component divided by total revenue. Findings
indicate that all four accrual components compaseontrivial proportion of total revenues, with
change in receivables being the largest compomeear = 12.83% of total revenues), and change

in accounts payable being the smallest (mean & 4ftotal revenues).

In the next table 4.3 we present the correlatiotrim#o the variables inputs in the regression. The
variables correlations measures are Blearsoncorrelation coefficient (values that are above the
diagonal) andSpearmancorrelation coefficient (values that are below thiagonal). Pearson
correlation coefficient is a measure of linear agg®mn between quantitative variables and the
Pearson correlation coefficient varies betweennd & The closer Pearson correlation are of the
extreme values, greater linear association is. Ating to Bryman and Cramer (1993), a correct
lecture of correlations coefficients are: lowernth19 it is a weak correlation, 0.20 to 0.39 is
lower, 0.40 e 0.69 it is a moderate correlatio@P@o 0.89 it is a higher correlation; and 0.9Q tib

is a very higher correlatiospearmarcorrelation coefficient use observation order gahstead of

observed value. Thus, is not sensitive to asymmedistributions and the presenceootliers

Table 4.3- Correlations, with Pearson (Spearman) correlatidoove (below) the diagonal

MVE_ BVE NI ACG  |ANV]  IBREG]  |APAY|  JADER]
TA TA TA TA REV, REV, REV, REV,

MVE 1 0,1484* 0,0862* 0,0334* -0,041* 0,0449* 0,0457* 0,0668*
ﬁ (0,000) (0,000) (0,003) (0,000) (0,000) (0,000) (0,000)
BVE, 0,1644* | -0,128* 0,0522* 0,0607* 0,0892* -0,0033* 0,1196*
A (0,000) (0,000) (0,000) (0,000) (0,000) (0,7639) (0,000)

NI 0,3391* -0,159** ; 0,1238* -0,0809™ -0,2330" 0,211 -0,2620%
Tft (0,000) (0,000) (0,000) (0,000) (0,000) (0,000) (0,000)

0,0166 0,059** 0,1064* 1 0,0831* 0,0658* -0,0265* -0,2188*

(0,1468) (0,000) (0,000) (0,000) (0,000) (0,0188) (0,0000)
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Table 4.3- Correlations, with Pearson (Spearman) correlatidooe (below) the diagonal

MVE_ BVE NI ACG  |ANV]  IBREG]  |APAY|  JADER]
TA TA TA TA REV, REV, REV, REV,
ACG,
TA
ANV | -0,0761* 0,0216* -0,006* 0,0431%* ’ 0,1632** 0,2267* -0,0570"
REV, (0,000) (0,0508) (0,5922) (0,000) (0,000) (0,000) (0,000)
IAREG,| 0,0334** 0,0695** 0,142+ 0,0071** 0,0621** ; 0,3502** 0,1329**
i 11 (0,0036) (0,000) (0,000) (0,000) (0,000) (0,000) (0,000)
REV,
|APAY,| 0,0614** 0,037 -0,085" -0,0604* 0,2052+* 0,3024** ; 0,1613*
Ll 31 (0,000) (0,000) (0,000) (0,000) (0,000) (0,000) (0,000)
REV,
|ADER)| 0,1052** 0,1493** 0,192+ -0,2628* -0,0577* 0,0687** 0,152+ ;
RE\(K (0,000) (0,000) (0,000) (0,000) (0,000) (0,000) (0,000)
t

Notes:The variables were defined in the previous tafalele 4.1.
** Correlation is statistic significance for levef 1%.
* Correlation is statistic significance for lewafl 5%.
P-values(coefficients significant) are in boldface beldve tcorrelations.

The matrix correlation can be used to verify theoagtion level between variables. The results
report in table 4.3 reveal that, in spite of mdsthe variables have a linear association (conaiat

significant, for a 1% significance level, most bém are weakly correlated with each other.

Next, we present a brief statistical descriptiomwbfrequency of negative book value equity,
distribution of firms in relation to years with retye book value equity and negative book value

equity and firm size.

4.4.3. Book value equity — frequency of negative book vakiequity

The distribution of the negative book value equstasymmetric. Thus, in the following table 4.4,

we present the relative frequency of the negatoaklvalue equity.

In the sample, the negative book value equity 1€16,9% Of all firm-years. There is an increase
in the frequency of negative book value equity awee. From the 1990’s to the beginning of the

century XXI, there was an increase of about 7,1%.
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The years 2003 and 2004 were the years that hadlative terms, a higher percentage of negative
book value equity in relation to the total obseiord (firm-years), 5,1% and 5,0% respectively. The

year 1990 showed the lowest negative book valuéyeimpeidence.

Table 4.4~ Frequency of negative book value equity

Year Total number of firms Total firms with % of firms with
negative BE negative BVE
All years 2340 395 16,9
1990-1999 1745 128 7,3
2000-2009 2322 314 13,5
1990 749 11 1,5
1991 789 16 2,0
1992 830 21 2,5
1993 867 26 2,9
1994 898 19 2,1
1995 940 26 2,8
1996 1283 36 2,8
1997 1452 44 3,0
1998 1571 47 3,0
1999 1729 52 3,0
2000 1874 49 2,6
2001 1943 52 2,7
2002 2023 71 3,5
2003 2029 106 51
2004 2160 108 5,0
2005 2216 104 4,7
2006 2238 93 4,2
2007 2239 89 4,0
2008 2227 92 4,1
2009 2062 96 4,7

The variability in the frequency of the negativeokhoalue equity over time is partly explained by

structural changes in the economy. Others explamatior this variability is due to firms mergers
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and firms acquisitions, change in accounting stadglaand principles, etc. Other possible
explanations for this phenomenon should be explorégture research.

The following figure 2 shows the frequency of thegative book value equity for each year of the

sample.
% Negative Book Value Equity Years
— 5 Negative Book Value kquity Years

S
[}
o
o]
S
c
Q
o
[
o

] — o~ o = LN o ™~ =] (=)] (== — o~ o = LN o r~ =] (=2}

[=)] [=)] [=)] [=)] [=)] [=)] [=)] [=)] [=)] [=)] ] ] ] ] ] ] ] ] ] ]

(=31} (=31} (=31} (=31} (=31} (=31} (=31} (=31} (=31} (=31} = = = = = = = = = =

| | | | | | | | | | ™ ™ ™ ™ ™ ™ ™ ™ ™ ™

Years

Figure 2:Percentage of years with negative book value equity

As shown in table 4.5, considering the firms witHeast three years of data, 16,9 % of the firms
reported the existence of negative book value duhe period under review, 6,1 % of firms had at
least one year of negative book value equity ardiibst of them (83,1%) always reported positive

book value equity over time.

Table 4.5- Distribution of firms in relation to years with regve book value equity

Number of years with negative boc Number of firms % of firms
value equity

All firms 2340 100,0

0 1945 83,1

1 143 6,1
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Table 4.5- Distribution of firms in relation to years with retgve book value equity

Number of years with negative boc Number of firms % of firms
value equity
2 83 3,6
3 61 2,6
4 34 1,5
5 24 1,0
6 18 0,1
7 8 0,0
8 5 0,0
9 3 0,0
10 6 0,0
11 4 0,0
12 4 0,0
13 1 0,0
14 1 0,0
15 0 0,0
16 0 0,0
17 0 0,0
18 0 0,0
19 0 0,0
20 0 0,0

The existence of negative book value equity isrgjlprelated to firm size. The following table 4.6
shows the probability of a negative book value sgfar ten equal-sized portfolios of firm-years

ordered by the market value of the firms’ eqtiity

Table 4.6- Negative book value equity and firm size

Portfolios Number of firms Number of firms with % of firms with
negative book value equity negative book value
equity
All portfolios 2340 395 16,9

% Ten portfolios are formed each year based on ten value of the firms’ equity at the end of fhievious year.
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Table 4.6- Negative book value equity and firm size

Portfolios Number of firms Number of firms with % of firms with
negative book value equity negative book value

equity

1 (smaller firms) 1227 106 8,6

2 1226 44 3,6

3 1227 26 2,1

4 1227 6 0,5

5 1227 12 1,0

6 1226 23 1,9

7 1227 19 1,6

8 1227 15 1,2

9 1226 26 2,1

10 (bigger firms) 1227 12 0,9

From the analysis of table 4.6, we find in gen#érat the number of years with negative book value
equity decreases as firm size increases, excephéopassage of the portfolio 4 to portfolio 5, the
portfolio 5 to portfolio 6 and the portfolio 8 taogfolio 9, where there is a slight increase in the

number of years with negative book value equitynfi6 to 12, 12 to 23 and 15 to 26, respectively.

The increase is relatively small, it does not dffae conclusion that the existence of negativekboo
value equity is strongly related to firm size, #és an inverse and monotonic relationship between

the size and the probability of negative book vagaity.
In the next section 4.5, we present the resultsnfr@bnormal earnings equations, accruals

autoregression and linear information models (LBg)imations, that is, valuation equations with

and without imposing linear information model.
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45. Results

This section aims to display and analyze the mesults obtained through the use of the various
panel data methods and estimations. In appendue @&xplain the various panel data methods.

The results were obtained and corroborated throtngh use of two different softwares of
econometric analysisMATLAB — version R2009b (Matrix LaboratogndGRETL — version MS
Windows (Gnu Regression, Econometric and Timesseri®ary),

To assess the robustness of the results of anyriealpwork, tests to the existence of
heteroscedasticity of random disturbance termsldho®i performed. In this sense, after obtaining
the first estimation results, we have performed\Wieite® test in order to detect the presence of
heteroscedasticity in the error terms (not verifara of the classical hypothesis, the
homoscedasticity). The homoscedasticity means timaterror term variance is constant. The
presence of heteroscedasticity does not affectéindricity nor the consistency of the estimators,
however, it implies the loss of statistical infezenvalidity on these estimates, that is, the least
squares estimators are unbiased and consistennhdiuefficient, they are not estimators with

minimum variance.

An important assumption of the classical linearresgion model is that the disturbances (error
term) appearing in the population regression famctire homoscedastic, that is, they all have the
same variance. Heteroscedasticity can also arise rasult of the presence of outliers. Another
source of heteroscedasticity is skewness in thalison of one or more regressors included in the
model.

Unfortunately, the usual ordinary least squares§PDinethod does not follow this strategy and
therefore does not make use of the “informationhtamed in the unequal variability of the
dependent variable, say, it assigns equal weighmportance to each observation. But a method of
estimation, known as generalized least squares )Gtekes such information into account
explicitly and is therefore capable of productirgjimators that are BLUE. In short, generalized

least squares is ordinary least squares on theftramed variables that satisfy the standard least-

3 In appendix 8, we present an explanation of thé&\tast.
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squares assumptions. The estimators thus obtairedk@own as generalized least squares
estimators, and it is these estimators that areEBPU

In generalized least squares we minimize a weighted of residual squares, but in ordinary least
squares we minimize an unweighted (what amountise@ame thing). Since minimizes a weighted
sum of residual squares, it is appropriately knoaeweighted least squares (WLS), and the
estimators thus obtained and given are known aghtesl least squares estimators. But weighted
least squares is just a special case of the mamergleestimating technique, generalized least
squares. In the context of heteroscedasticity,cametreat the two terms weighted least squares and
generalized least squares interchangeably. Theagess clear: in presence of heteroscedasticity,
use generalized least squares. If its presencstésted, then one can take corrective action, aach

using the weighted least-squares regression or stimee technique.

The fundamental advantage of a panel data set avemross section is that it will allow the
researcher great flexibility in modeling differescan behavior across individuals. The

heterogeneity, or individual effect.

All estimations that showed the presence of hetexasticity were corrected using heterogeneity
adjusted model, provided in GRE¥L The model calculates a weighted residuals sefiesught
this correction, it is computed an ordinary leagtiegges estimation and kept the residuals terms.
With this regression, the residuals squares becameexplanatory variable in an auxiliary
regression, and the other original explanatoryaldeis remain added to residual squares. Thus,
coefficients obtain in auxiliary regressions arediso form residual weight series in the final
estimators. Consequently, ordinary least squarasaon can be done since there is a correction
in the residual covariance matrix to consider logieneity. Thus and according to Gujarati (2008),

the estimation is robust and called as generaleast squares.

% The BLUE estimators are provided by the methoweighted least squares, and the heteroscedasticvamances,
O'iz, are known. In the presence of heteroscedastitity,variance of OLS estimators are not providedheyusual

OLS formulas. But if we persist in using the usoinary least squares (OLS) formulas, thand F tests based on
them can be highly misleading, resulting in errarseconclusions.

% GRETL command Menu: Model/other linear models/tageneity adjusted.
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All regressions models mentioned above were estdniatthree particular casgmoledregression,
fixed effects model and random effects model. N, will present the best estimation results

given the various realized te$tsand we comment the results.

4.5.1. Results from abnormal earnings equations — Persistee and predictability coefficients
Table 4.7 presents regression summary statisticesmonding to the abnormal earnings equations

[4.1a], [4.2a] and [4.3a], which measure the pesise and predictability coefficients.

Table 4.7- Abnormal earnings equations — Persistence coeffisiand predictability

coefficients

Equation [4.1a]

Equation [4.2a]

Equation [4.3a]

Variable Pred. Sign Coef. Coef. Coef.
(t-stat.) (t-stat.) (t-stat.)
Observations 20.079 19.077 15.826
*kk
NIZ, + +0,1819% * (2'23;1723) +0,2077%%
(10,72) ’ (23,54)
ACG, i - 0,2512%**
(-20,45)
- 0,0086%**
AREG, +- (-2,81)
+0,0146*+
ANV +/- (4,81)
+ 0,0059
APAY - (1.09)
- 0,0376%**
DER.. - (-3.30)
" + + 0,0556*** +0,0245 +0,0208**
(3,29) (1,59) (2,32)
R? 28,89% 36,26% 30,61%
White test Chi2(5) = 1227,55 Chi2(9) = 2187,49 Chi2(5) = 999,30
! p-value= 0,0000 p-value= 0,0000 p-value= 0,0000
Test F F(1741, 18335) = 2,17 F(1737,18147)=3,81 F(1639, 14180) = 2,25

p-value= 0,0000 p-value= 0,0000 p-value= 0,0000

37 We performF, Breusch-Pagarnand Hausmantests in order to accept or reject the null hypsih associated,
respectively, with: (1) only one intercept identifyall individuals incross-section(2) a null variance, and (3) the GLS
estimators are consistent.
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Table 4.7- Abnormal earnings equations — Persistence coeffisiand predictability

coefficients
Breusch-Pagan Chi2(1) = 21,78 Chi2(1) = 725,04 Chi2(1) = 36,14
9 p-value= 0,0000 p-value= 0,0000 p-value= 0,0000
Test Hausman Chi2(2) = 1961,18 Chi2(2) = 3280,47 Chi2(6) = 1927,19
p-value= 0,0000 p-value= 0,0000 p-value= 0,0000
Estimation method Fixed Effects Fixed Effects Fixed Effects

To measure earnings persistence we use threeetiffabnormal earnings equations, which integratediferent linear
information models, respectively:

Equation [4.1a]:NI¥ = @y, + o NIE  +w y + &,

Equation [4.2a]:NI? = &), + NI+ W ACG _ tw ¥ +E,

Equation [43a]N|I? = a’lo +w11N|ita—1+w1ARE(1\'l— l+ wlA IN\(— 1+C()14 PAltY— :[F w 15DEtP— i*'C() 1'(15V+ Eit 1

Notes:
NI is abnormal earnings, defined as earnings minesitimal return on equity book valuBVE, is the common

a —

equity, WS 03501)NI;" = NI, —r xBVE, _,, where I is a discount rate, which is an intertemporal tamisrate.

The earnings variable is calculated as net incoefieré extraordinary items/preferred dividends I(it , WS 01551),V; is

the other informationand it is defined as the difference between ababﬂarnings(Nlif) and the fitted value of

abnormal earnings equations does not inclge that is, NI = N2, where NI is the fitted value ofNI.? based
on a version of abnormal earnings equation thas dud includeV, ; ACCit is total accruals, defined as earnings
(NI

receivables between year1 and yeart (receivables, WS 02051)AINV, is the firm i’s change in inventories

. \WS 01551 ) minus cash flows from operatiofSKQ, , WS 04201); AREG, is the firm i’s change in

between year-1 and yeart (inventories, WS 02101)APAY; is the firmi 's change in payables between yean and

yeart (accounts payable, WS 0304@DEP, is the depreciation, depletion and amortizatiors(W151); Some variables,

as the abnormal earnings and total accruals, aidedi by total assets[ A, is the total assets (WS 02999). Each accrual

components, receivables, inventories, accountsh@ynd depreciation, depletion and amortizatioe,dvided by total
revenuesREV, is the net sales or revenues (WS 01001).

*** statistic significance for level of 1%.
**  statistic significance for level of 5%.
*  statistic significance for level of 10%.

In order to ascertain whether the type of firm eiffitne autonomous part of the models, we tested if
the pooledmodel is appropriate (null hypothesis) againstahernative hypothesis of fixed effects
model. In other words, we test the homogeneithendonstant of the model against its hetegeneity,
by using theF test. TheF test present a value of 2.17 for equation [4.281 for equation [4.2a]
and 2.25 for equation [4.3a], both values witlp-galue < 0.05, indicating the rejection of the

pooledmodel hypothesis is appropriate.
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The Breusch-Pagan test confirms the rejection efpiboled model hypothesis is appropriate,
validating the alternative hypothesis of the existe of random effects. The values of the LM-
Breusch and Pagan are 21.78 for equation [4.18}042or equation [4.2a] and 36.14 for equation
[4.3a], both values with p-value< 0.05.

According to the Hausman test, the estimates ofgtheeralized least squares (GLS) model with
random effects are not consistent, suggestingthieafixed effects model is more appropriate (H =
1961.18 for equation [4.1a], H = 3280.47 for equaf4.2a] and H = 1927.19 for equation [4.3a]),
we reject the null hypothesis withpavalue= 0.000 for both equations.

So, performingF, Breusch-Paganand Hausmantests we conclude that fixed effects model

improves our results and it is econometrically mappropriate.

From results show in table 4.7, we emphasized #terbscedasticity verified, performing White
test. We reject the null hypothesis withpavalue= 0.000 for both equations, consequently we
correct the estimations using the heterogeneitysaelfl model, namely, using a fixed effects model
we take into account the individual heterogeneity.

Results from the multicollinearity test show Vasannflaction Factorg (VIF) values varies from
1.179 to 5.067, which validate the regression,esinshows that there is no multicollinearity, once
that all values are less than 10.

The findings relating to abnormal earnings equationtable 4.7 are consistent with prior research
(Barth et al., 1999 and 2005; Dechoet al, 1999; Hand and Landsman, 1999). In particulag, th
persistence coefficients of the contemporaneousrafal earnings on future abnormal earnings,

@), is always significantly positive for all models.

Moreover, consistent with predictions based on 5I(E996), thea, coefficient of the equation

[4.2a], the predictability coefficients of totalauals on abnormal earnings equation is signifigant
negative, suggesting that the lower the proportbourrent earnings attributable to accruals, the

higher future abnormal earnings will be.

3 |In appendix 7, we present the variance inflactamtors.
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In addition, and in line with prior research (Baethal, 1999 and 2005; Dechoet al, 1999), we

performed d-test® for equation [4.2a]. The test hypotheses were:

H,:aw,+w,=0 (forecasting irrelevance)

H,:a,+w,#0 (forecasting relevance)

The result of thé-test wag (19073) = 32.80 witlp-value= 0.000, so, we reject the null hypothesis

that «y, + @, = 0. This means, rejecting the forecasting irrelevasfcaccruals.

We can also observe that the predictability comffits (c,, @, w,, w,:) of major components of
accruals on abnormal earnings equation show sulatalifferences in those values across the
components. The coefficient estimatestéatistics) are — 0.0086, 0.0146, 0.0059 and f&{3R.81,
4.81, 1.09 and -3.30). The coefficients of chamgeeceivables and depreciatiow{ and w;) are
negative and statistical significant, what corr@tes the previous conclusions that the lower
proportion of current earnings attributable to aets or major components of accruals, the higher
future abnormal earnings. The coefficients of cleamginventory and payablesJ; and «,) are
positive, however, only the incremental coefficiehtchange in inventory is statistical significant.
This result corroborate the previous predictiora thcreases in inventory are negatively associated

with future earnings, since that increases in itmgncan reflect increases in factor input prices,

which results in higher current expenses and lawerent earnings.

The coefficient on other informationy, from equation [4.1a]¢, from equation [4.2a] andy,

from equation [4.3a], is positive and statistiaghgicant for two of the equations (except equatio

% T-test is any statistical hypothesis test in whiud test statistic follows a Student'distribution if the null hypothesis
is supported. It is most commonly applied whentdw statistic would follow a normalistribution if the value of a
scaling term in the test statistic were known. Wtienscaling term is unknown and is replaced bgstimate based on

the data the test statistic (under certain comijidollows a Student’sdistribution. If Z is an N [O,ZI] variable and

has thet distribution with n degrees of

z
X is )(Z[n] and is independent oZ, then the ratiot[n] = \/_
x/n

freedom.
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[4.2a]), indicating that other information could Isgnificant in determining future abnormal
earnings. The coefficient estimatassiatistics) are respectively 0.0556, 0.0245 ai0@@B (3.29,
1.59 and 2.32).

4.5.2. Results from accruals autoregression

Table 4.8 presents regression summary statisticseesmonding to the earnings component

autoregression equation [4.2b]. The accruals agtessions reveal thaf,, is less than 1.00

indicating stationary autoregressive processeadoruals.

Table 4.8- Accruals autoregression

Equation [4.2b]

Variable Pred. Sign Coef.
(t-stat.)
Observations 23.592
ACC _
( Qt)1 + + 0,051 ***
& (7,53)
R 7.87%

chi2(2) = 114,71

\Whiteltest p-value = 0,0000
LTS 2T S
Breusch-Pagan F(): Cflfjlg:: 02 %‘ggg
Test Hausman (;h\l,iﬁ?; %501(?0%5
Estimation method Fixed Effects

To measure accruals autoregression, we use thmwfabuation, which integrates our
linear information model 2 (LIM2):

Equation [4.2b]: ACC, = J,, + V,, ACG_ + &,

Note:
The earnings variable is calculated as net incosfere extraordinary items/preferred

dividends (NI, ws 01551); ACG, is total accruals, defined as earnind¥l(, WS
01551 ) minus cash flows from operatiofslcQ

it ’
., WS 04201).
*** statistic significance for level of 1%.

**  statistic significance for level of 5%.
*  statistic significance for level of 10%.
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PerformingF, Breusch-Pagarand Hausmantests we conclude that fixed effects model impsove
our results and from results show in table 4.8. &gohasized the heteroscedasticity verified.
Performing White test, we reject the null hypotbesith ap-value= 0.000 for, consequently we

correct the estimations using heterogeneity adjustedel, namely, using a fixed effects model we

take into account the individual heterogeneity.

The equation [4.2b] describes the autocorrelatmpersistence, of total accruals. The persistence
coefficient of the contemporaneous total accruasiable on future total accrualsy,,, is
significantly positive. The coefficient-tatistics) estimates,,, is 0.051 (7.53). The higheyr,,
the more persistent the component. Transitory egsnis characterized as a process in whiglh

0. In our sample the coefficient estimates is ctoseero, so, we can conclude that total accruals a

practically one transitory earnings component.

4.5.3. Results from prediction equations for each accruatomponent

Table 4.9 presents regression summary statisticesgonding to the prediction equations for each
accruals component. Although each accruals compatenuld aid in predicting future abnormal
earnings, the sign of the relation between eachpoment and future abnormal earnings is not

predictable except for depletion, depreciation amibrtization expenseDER, ), as explained in the

above section 4.3 about research design. The aefatliffer across the components, thus, linear
information model 3 (LIM3) permits each accrualsnpmnent to have a different forecasting

relation with future abnormal earnings.
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Table 4.9- Forecasting equations for each accrual component

Pred Equation [4.3b] Equation [4.3c] Equation [4.3d] Equation [4.3€]
Variable Sj n. Coef. Coef. Coef. Coef.
9 (t-stat.) (t-stat.) (t-stat.) (t-stat.)
15.909 24.067 24.240 28.919
Observ.
NIZ, ’
ACG,, -
-0,0102 - 0,0334***
AREG.  +f (0,90) (-4.66)
AINV, " - 0,0590%** - 0,0056 + 0,0211***
(-5,86) (-0,59) (3,66)
APAY,, 4 +0,0784%* - 0,0313***
(6,69) (-4,99)
DER + + 0,2199*** + 0,0832*** + 0,2264***
(6,36) (5,99) (44,03)
Vie n + 0,003
(0,01)
R? 21,52% 16,89% 26,72% 39,87%
White test Chi2(14) = 227,36 Chi2(14) =135,91 Chi2(5) = 399,82 Chi2(2) = 2610,89
p-value= 0,0000 p-value= 0,0000 p-value= 0,0000 p-value= 0,0000
Test F(1644, 14260) = 2,84 F(2196, 21866) = 2,66 F(2197, 22040) = 3,99 F(2298, 26619) = 4,00
p-value= 0,0000 p-value= 0,0000 p-value= 0,0000 p-value= 0,0000
Breuch-Pagan Chi2(1) = 54,87 Chi2(1) = 170,59 Chi2(1) = 237,93 Chi2(1) = 386,04
u 9 p-value= 0,0000 p-value= 0,0000 p-value= 0,0000 p-value= 0,0000
Test Chi2(2) = 1469,94 Chi2(4) = 1307,7 Chi2(2) = 6321,02 Chi2(1) = 2604,91
Hausman p-value= 0,0000 p-value= 0,0000 p-value= 0,0000 p-value= 0,0000
Estimation method Fixed Effects Fixed Effects Fixed Effects Fixeddets

For linear information model 3 (LIM3), equations3#] through [4.3€e] specify a prediction equationdach component:

Equation [4.3b]AREG, = w,, + W, AREG_+ w,A INY_ 1+ w,. DEP + w ,q v+ €,
Equation [4.3c]:AINV, = ay, + W, AREG_ + w, A INY_ + w,A PAY +w, DEP #&,,
Equation [4.3d[.APAY, = w,, + W, A IN_;+ w, A PAY_ +&,

Equation [4.3e]:DER, = a, + w,;DER_,+ £

Notes:

The variables were defines in the previous talie 4.

*** statistic significance for level of 1%.

** statistic significance for level of 5%.
*  statistic significance for level of 10%.

The results of test present @-value< 0.05, indicating that thpooled model hypothesis is not
appropriate, theBreusch-Pagantest confirms the rejection of theooled model hypothesis is

appropriate antHausmanest suggests that fixed effects model is moreapmte.
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With the findings of White test, we emphasized lleéeroscedasticity, consequently we correct the
estimations using heterogeneity adjusted model,ehgmsing a fixed effects model we take into

account the individual heterogeneity.

In equation [4.3Db], the coefficientsgtatistics) estimates of lagged value for changedceivables
and change in inventoriedREG,_, and AINV,_,, are negative -0.0102 and -0.0590 (-0.90 and -

5.86), however the coefficient estimate of chamg@ventories is the only statistical significant.

The results of prediction equation for change imemtories, equation [4.3c], present negative
coefficients estimates for lagged value for inveis®and change in receivables, however the only
statistical significant coefficient estimate is ttigange in receivable. The coefficientstatistics)

estimates of lagged value for inventories and changreceivablesAREG,_, and AINV,_,, are

respectively -0.0334 and -0.0056 (-4.66 and -0.59).

So, attending to the findings of prediction equadidor change in receivables and for change in
inventories, we conclude for our sample that changeventories is negatively related to change in
receivables and the equivalent is also true, thathange in receivables is negatively related to

change in inventories.

The coefficient {-statistics) estimate of change in payablARAY,_,, in prediction equation for

change in inventories, equation [4.3c], is positarel statistical significant, it is 0.0784 (6.69),
which means that change in payables predict futbhenge in inventory and these variables are

positively related once those payables are uspdrthase inventory.

In equation [4.3d], the coefficientsgtatistics) estimates of lagged value for payahfeschange in
inventories, APAY,_, and AINV,_,, are statistically significant, one is negatived ahe other is
positive, their values are respectively -0.0313 ari211 (-4.99 and 3.66). We can conclude that

change in inventories also predict future changeagables and these variables are positively

related, increases in payables can reflect incsgasaventory attributable to purchases.

Finally, in relation to the last accrual componeoft earnings, depletion, depreciation and

amortization expenseDER, ), we can observe that the coefficierttstatistics) estimategy,, w;,
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and aw,, for prediction equations [4.3b], [4.3c] and [&].3are positive and statistical significant.

They are respectively 0.2199, 0.0832 and 0.22636(65.99 and 44.03), what corroborates the

previous expectations that depletion, depreciadind amortization expens®ER, ) is positively

associated with future sales because managemerdas®s purchases of noncurrent assets in
anticipation of increased production, and increagesnoncurrent assets result in higher

depreciation.

4.5.4. Results from LIM estimations — Valuation equationgwithout and with LIM)

Table 4.10 presents regression summary statisiahé market value added equations for the three

linear information models (LIMS).
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Table 4.16- Regression statistics for period 1990-2009

Without LIM Structure With LIM Structure
LIM 1 LIM 2 LIM 3 LIM 1 LIM 2 LIM 3
Variable Pred.Sign Coef. Coef. Coef. Coef. Coef. Coef.
(t-stat.) (t-stat.) (t-stat.) (t-stat.) (t-stat.) (t-stat.)
10.358 10.327 9.883 10.358 10.327 9.883
Observ.
NI TF +1,2615%** + 2,0674*** +1,3818*** + 0,443+ + 0,647+ + 0,6329***
(16,10) (20,49) (16,98) (15,82) (24,02) (16,112)
ACG, ; - 1,4925%** - 0,317***
(-12,15) (-12,67)
AREG i - 0,0166 - 0,0093**
(-0,45) (-2,16)
AINV, - +0,0355 +0,0074
(0,96) (1,48)
APAY, L +0,1707** +0,0107
(2,01) (1,48)
DER - - 0,2488** - 0,0389**
(-2,45) (-2,53)
Ve + + 0,5699*** + 0,3934*** + 0,596 7*** + 0,873+ + 0,768*** +0,7876***
(7,05) (4,75) (7,02) (8,08) (6,96) (9,83)
R? 48,3% 49,4% 48,4% 3,11% 3,60% 4,55%
White test Chi2(2) = 832,40 Chi2(9) = 1452,74 Chi2(2) = 898,91
p-value= 0,0000 p-value= 0,0000 p-value= 0,0000
Test E F(614,9741) = 14,63 F(1773,2182)=1,71 F(609, 9267) = 13,93

p-value= 0,0000

p-value= 0,0000

p-value= 0,0000

Breusch-Pagan

Chi2(1) = 15231,1
p-value= 0,0000

Chi2(1) = 253,96
p-value= 0,0000

Chi2(1) = 14185,6
p-value= 0,0000

Test Hausman

Chi2(1) = 52,0852
p-value= 0,0000

Chi2(1) = 2518,05
p-value= 0,0000

Chi2(6) = 52,2554
p-value= 0,0000

Estimation method

Fixed Effects

Fixed Effects

Fixed Effects

Wald test

Test stat.>Critical Value Test stat.>Critical Value
1334,98 > 3,8415 5990,56 > 5,9915

Test stat.>Critical
Value
1105,73 > 11,071

We use three different valuation equations, thithiee linear information models (LIM1, LIM2 andM3):
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Table 4.10- Regression statistics for period 1990-2009

Equation [4.1b]:( MVE, - BVE ) =G+ B NE+B, ¥+ 44
"
Dif gy
Equation [4.20]:( MVE, - BVE ) =6,+05 Nif +5, ACC+ LB, v+ 14
"
Difygy
Equation [4.30: (MVE, — BVE ) =, + , N + B,A REC + BA INV+SA PAY+ 5, DER By v 4
"
Dif gy

Notes:

a

NI is abnormal earnings, defined as earnings mineisitnmal return on equity book valuBVE, is the common equity, WS 03500y| = NI, —r XBVE, _, , wherer is a discount

rate, which is an intertemporal constant rate. &m@ings variable is calculated as net income befgtraordinary items/preferred dividend&l[it , WS 01551);ACC}t is total accruals, defined
as earnings NI, WS 01551 ) minus cash flows from operatiof3K€Q, , ws 04201); AREG, is the firmi s change in receivables between yeat and yeart (receivables, WS 02051);
AINV, is the firm i s change in inventories between yaari and yeart (inventories, WS 02101)APAY, is the firm I 's change in payables between yean and yeart (accounts
payable, WS 03040)DEF, is the depreciation, depletion and amortizatior5(@L151); Some variables, as the abnormal earaingsotal accruals, are divided by total assgi, is the total

assets (WS 02999). Each accrual components, rétesyanventories, accounts payable and depreniatiepletion and amortization, are divided by toéalenues,REV, is the net sales or
revenues (WS 01001).
*** statistic significance for level of 1%.

** statistic significance for level of 5%.
*  statistic significance for level of 10%.

120



Chapter 4 — Accounting-Based Valuation Mexdé Composite Measure of Earnings Quality

We present these statistics to provide descriptvielence on the magnitudes and signs of the
valuation parameter estimates and the effects®@eghmates of imposing the LIM structure, and to

facilitate comparison with prior research.

The F test present a value of 14.63 for equation [4.1b]1 for equation [4.2c] and 13.93 for
equation [4.3f], both values with gvalue < 0,05, indicating the rejection of thmoled model

hypothesis is appropriate.

The Breusch-Pagan test confirms the rejection efpiboled model hypothesis is appropriate,
validating the alternative hypothesis of the existe of random effects. The values of the LM-
Breusch and Pagan are 15231.1 for equation [4288,96 for equation [4.2c] and 14185.6 for
equation [4.3f], both values withpavalue< 0,05.

The findings of Hausman test reveal that randomcesfmodel is not consistent, suggesting that the
fixed effects model is more appropriate (H = 52f@equation [4.1b], H = 2518.05 for equation
[4.2c] and H=52.26 for equation [4.3f], we rejdut inull hypothesis with p-value= 0,000 for both

equations.

So, performingF, Breusch-Paganand Hausmantests we conclude that fixed effects model

improves our results and it is more econometricatigropriate.

Performing White test we emphasized the heterostiedy, rejecting the null hypothesis withpa

value= 0.000 for both equations.

Results from the multicollinearity test show Vagarinflaction Factors (VIF), show that there is no

multicollinearity, once that all values are lesartii0.

The findings relating to linear information mode(l3M3) in table 4.10 are consistent with prior

research (Bartlet al.,1999 and 2005; Dechoet al, 1999). In particular, the valuation coefficients

on abnormal earnings,, is significantly positive in all models, both Wiand without imposing the

linear information model (LIM) structure. For exapwithout imposing the linear information
model (LIM) structure, the coefficient estimatéstatistics) for all equations are respectively6l.2
2.07 and 1.38 (16.10, 20.49 and 16.98).
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The incremental valuation coefficient of total a@is,z,, is significantly negative when the linear

information model (LIM) structure is not (is) impek The fact that the coefficient of total accruals
differs from that of other components of abnormainengs suggests that disaggregating earnings

into cash flow and total accruals can enhance magtae added prediction.

Findings in linear information model 3 (LIM3) whigbermits separate coefficients for the four

accrual components indicate substantial differentesefficients across the components.

Regarding cross component differences, results fiteenestimation without imposing the linear
information model (LIM) structure indicate that thacremental coefficients of change in

inventories and change in payables, @nd £,) are positive, and the incremental coefficients of
change in receivables and depletion, depreciatimh @mortization expensef{ and f;) are

negative. However, the incremental coefficient lo&rege in receivables and change in inventories

are not significantly different from zero. The cogént estimatest{statistics) forg,, 5;, 5, and

B, are -0.0166, 0.0355, 0.1707 and -0.2488 (-0.4%,2.01 and -2.45).

Results from estimation imposing the linear infotima model (LIM) structure indicate that the
incremental coefficients for the four accrual comgats maintain the signs of the coefficients in
relation to the results from estimation without wsmg linear information model (LIM), but its

magnitude varies. The coefficient estimatestdtistics) with imposing linear information model
(LIM) for B,,B;, B, and S are -0.0093, 0.0074, 0.0107 and -0.0389 (-2.148,1..48 and -2.53).

In addition, and relating to our third research dtiyesis, we can observe that the valuation
coefficient of net income differs from that of tb&ccruals, and the valuation coefficients of the
major accruals components differ significantly fromach other. These findings suggest that
disaggregating earnings into cash flow and totakwmads, and total accruals into its four major
components result in different predictive abilifyawcounting numbers and the composite measure

of earnings quality (EQ) towards market value added

The valuation coefficient, of other informatiom

., is always significantly positive in the three

linear information model (LIM), equation [4.1b],exfion [4.2c] and equation [4.3f], when linear
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information model (LIM) structure is or is not imgex, which indicates that other information
could be significant in determining current makaiue added.

4.5.5. Estimation of restricted system of equations — Waldest

To address our first and second hypotheses, whetigosing linear information model (LIM)

structure is important to draw inferences from a#ibn equations based on residual income models
and whether imposing linear information structwentemporaneous market value added provide a
composite measure of earnings quality (EQ) thatukaneously captures the persistence, the
predictability and the informativeness of earnings, use a parametric statistical test called Wald
Test. Whenever a relationship within or betweera dt@&ms can be expressed as a statistical model
with parameters to be estimated from a sample\Mhkl test can be used to test the true value of

the parameter based on the sample estimate.

The Wald test is a parametric statistical test rthafeer Abraham Wald with a great variety of uses.
Whenever a relationship within or between data $tean be expressed as a statistical model with
parameters to be estimated from a sample, the Yéatdcan be used to test the true value of the
parameter based on the sample estimate.

The Wald test compares specifications of nestedetsdry assessing the significance of restrictions
to an extended model with unrestricted parameldrs.test requires:
— A restriction function on the parameters in the eginicted model, evaluated at the

unrestricted parameter estimatgg. Restriction functionr (8) specifying restrictions of

the formr (9) =0 on parameter® in the unrestricted models to be tested, evaluatede

unrestricted parameter estimates. The number dfiatesns is the degree-of-freedom
parameter for a test, and must be less than théewunf parameters in the unrestricted

model.

— The Jacobian of restriction function, evaluatethatunrestricted parameter estimafgs .

— A covariance estimators for the unrestricted maadehmeters, evaluated at the unrestricted

parameter estimatddEstCoy).
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The test statistics is:

stat= r*iny( R EstCov 'R

The test hypotheses are:

H,: Restricted model (With LIM

H,: Unrestricted model (Without LIM

When the test statistic exceeds a critical valugsirasymptotic distribution, Wald test rejects the

null hypothesis H,), restricted model in favor of the alternative,restricted model. The

asymptotic distribution is chi-square, with degoédreedom parameter equal to the number of
restrictions. The nominal significance level of ttest determines the critical value, the default

value of significance level is 0.t5

Considering the results of the Wald test repoth& above table 4.10, the test statistic exceeals th
critical value in all linear information models (), equation [4.1b], equation [4.2c] and equation

[4.3f], Wald test rejects the null hypothesid () consequently the restricted model is rejected in

favor of the unrestricted model.

These findings suggest that research designs lmseesidual models need not impose the model
structure because doing so neither increases roveakes prediction errors. Thus, these findings
supports the efficacy of drawing inferences fronmlugtion equations based on residual income

models that do not impose the structure impliedheymodel.

Financial theory considers that the linear modé&rmation (LIM) structure is only possible to
impose in a scenario with a decreasing trend ofim&ime/earnings because there is a strong
presumption in economics that profitability is maawerting. Given the competition effect, it is
expected that the abnormal earnings follow a meaerting process, that is, it is expected that

abnormal earnings quickly revert for the sectoustdy mean. Thus, in the medium and long term

“%In our work, we use the MATLAB function which perfns the Wald test at a default 5% significancellefgain,

we are very grateful to Professor Antdnio Alberent®s at FEUC for his valuable and powerful hel@diapting the
Wald test MATLAB function to our objective of studwhether imposing Linear Information Model (LIM)rgcture
(restricted model) is important to draw inferendéesm valuation equations based on residual inconeglats and
whether imposing linear information structure, @nporaneous market value added provide a compositesure of
earnings quality (EQ) that simultaneously captutles persistence, the predictability and théormativenessof

earnings.
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period the book value of the common equity cont&#lan unbiased estimator of the firm market
value of equity, this phenomenon is known as umgiaccounting.

Stigler (1963: 54) states that “there is no morpantant proposition in economic theory that, under
competition, the rate of return on investment tetoagard equality in all industries. Entrepreneurs
will seek to leave relatively unprofitable indussiand enter relatively profitable industries”. 3&e
standard economic arguments imply that, in a coitiygetenvironment, profitability is mean
reverting within as well as across industries. Mearersion in profitability implies that changes in

profitability and earnings are to some extent preadile.

Fama and French (2000) consider that the meansieneof profitability is highly nonlinear. Mean

reversion is faster when profitability is below its&ean and when it is far from its mean in either
direction. The authors also consider that ther@dge predictable variation in earnings. Much of it
traces to the mean reversion of profitability amdimportant practical implication of this result is

that forecasts of earnings should exploit the nresarsion in profitability.

In the figure below, figure 3, we report an averagke net income before extraordinary
items/preferred dividends for different firms catesied in our sample and we can see that in the
most of the sample period, 1990-2009, there isoavigng trend of net income before extraordinary
items/preferred dividends, except for the perio@@®Q004. Thus, this can be a possible reason why

restricted model is rejected in favor of the umietstd model.

Net income before extraordinary items/preferreddginds

0.15~
0.1
0.05-
o-

-0.05—

-0 1 1 1 1 1 1 1 1 1 |
13990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010

Time periods

Figure 3:Trend of net income before extraordinay items/prefikdividends
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The above table 4.10 shows two key findings:

- First, imposing linear information structure, theete linear information models provide a
composite measure of earnings quality (EQ) thaturep informativeness and persistence of
earnings. Nonetheless, informativeness of earrsegms to captunger siall the relevant value
information of earnings. In our samplg coefficients<capture better the informativeness of
earnings alone than if we impose the linear infarommodel (LIM) structure, that is, if we

impose the behavior theoretically supported by Q@h(4995).

- Second, the valuation coefficient of net incomdeds from that of total accruals, and the
valuation coefficients of the major accruals comgrue differ from each other. These findings
suggest that disaggregation earnings into cashdloavtotal accruals, and total accruals into its
four major components aid in predicting market eadwlded. However, we found that signs and
magnitudes of the coefficients do not differ sigzahtly when the linear information model

(LIM) structure is or is not imposed in estimations

4.5.6. Comparison of market value added prediction errors

Table 4.11 presents the Mean Error (ME), Mean AldsdError (MAE), Root Mean Squared Error
(RMSE), Mean Percentage Error (MPE), Mean AbsoReecentage Error (MAPE) and Theil U
statistic, for market value added value predictiagained from estimations in which model

parameters are estimated with and without impaosiadinear information model (LIM) structure.

Table 4.11 Cross-LIM comparisons of market value added ptemicerrors

Without imposing LIM With imposing LIM

LIM1 LIM2 LIM3 LIM1 LIM2 LIM3

0,000 0,000 0,000 0,000 0,000 0,000
Mean Error (ME)
Mean Absolute Error 0,496 0,477 0,438 0,496 0,477 0,438
(MAE)
Root Mean Squared 0,873 0,854 0,738 0,873 0,854 0,738
Error (RMSE)
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Table 4.11 Cross-LIM comparisons of market value added ptemicerrors

Without imposing LIM With imposing LIM

LIM1 LIM2 LIM3 LIM1 LIM2 LIM3
Mean Percentage Error -7,677 -7,085 -5,855 11,767 -16,551 -402,735
(MPE)
Mean Absolute
Percentage Error 8,137 7,679 6,407 25,797 25,944 408,836
(MAPE)

1,502 1,351 1,326 8,692 10,252 0,817
Theil U statistic

Findings relating to estimations for all three Anéenformation models (LIMs) reveal that imposing
the linear information model (LIM) structure resulh significantly larger Mean Percentage Error
(MPE), Mean Absolute Percentage Error (MAPE) andilTld statistic.

Curiously the results of Mean Error (ME), Mean Aloge Error (MAE) and Root Mean Squared
Error (RMSE) are the same when the linear inforamatinodel (LIM) structure is and it is not

impose.

Comparisons of Mean Absolute Error (MAE), withaud with imposing linear information model
(LIM), Root Mean Squared Error (RMSE), Mean Peraget Error (MPE), Mean Absolute
Percentage Error (MAPE) and Theil U Statistic withonposing linear information model (LIM)
reveals that disaggregation of earnings into césli &nd total accruals aids in predicting market
value added because the values of errors metnas tie decrease when we disaggregated the

earnings.

However, when we impose linear information moddM)the values of Root Mean Squared Error
(RMSE), Mean Percentage Error (MPE), Mean AbsoReecentage Error (MAPE) and Theil U
Statistic doesn'’t reveal clearly that disaggregatbearnings into cash flow and total accruals aid
in predicting market value added because theretia iclear downward trend in the values of errors

metrics.

So, we found that prediction errors differ sigrafitly when the linear information model (LIM)

structure is imposed. Imposing the restrictionehsra worse fit of the model.
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This finding suggests that research designs base@sidual models need not impose the model
structure because doing increases prediction erfidrgs, this finding supports the efficacy of
drawing inferences from valuation equations basedesidual income models that do not impose

the structure implied by the model.

In the next sub-section 4.5.7, we examine whetbsitipe and negative earnings firms affects our
inferences, attending to related studies, Cokihal. (1997) and Hand and Landsman (1999) find
that Ohlson model valuation estimates differ fossipee and negative earnings firms (section
4.5.6). Finally, it is possible that prices do hdty reflect differences in valuation implicatiorier
accruals and cash flows (Sloan, 1996; Barth andoHut999; Frankel and Lee, 1998; Dechetw
al., 1999; Leeet al, 1999).

4.5.7. Results from LIM estimations with only positive eanings sample

Knowing that markets appreciate differently the spggence of earnings and this appreciation
depends on its sign, negative or positive, we aeCit re-estimate the previous regressions for a
sample with only positive earnings, in order tolgr@the differences (tables 4.18, 4.19 and 4.20).
In fact, losses (negative earnings) have a smialipact in the market value than profits (positive

earnings) of the same magnitude. The losses anelad¢d with the growth expectations, since they
are noticed as more transitory than profits (coityein earnings valuation). Losses have a

dampening effect in the measures that evaluatéenfoemation content of earnings, therefore the

losses cases have a much weaker association withgehan profit cases.

The sample was divided in a subsample, which hbs profitable firm-years, in order to examine
the effect of losses on the regression estimated, is, the asymmetry in earnings response.
According to Hayn (1993, if loss cases have a dampening effect on the unesisof the
information content of earnings, the following teda between the regression parameters between

all sample (loss and profitable firm-years) andssuple (only profitable firm-years) should hold:

ERC(R2 )full sample< ERC(R2 )profits

“1 Hayn (1995) calculates for each firm the earnirgponse coefficient (ERC), which is the coeffitiena regression
of stock returns on reported earnings. Her resuitgyest that ERCs are larger for firms reportingjtpe@ earnings than
for firms reporting losses.
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Table 4.12 sumarizes the sample selection procddupmsitive earnings sample.

Table 4.12- Sample selection (positive earnings sample)

Firm-years observations
Datastream data base

All available non-financial listed firms for primar y variables R
Less:
Missing data after to remove negative book valupstg (BVE,) observations
1.525

and negative net incomé\|, ) observations: ( )
Missing data after compute changes for some primamgriables 463
(AREG, , AINV, , APAY, ): (463)
Missing data after compute some secondary varigiNes, ACG, ; DIFmby, ): (39)
Missing data after to remove negative market vahdeled observations
(Badwill, DIFmby, < 0) and negative abnormal earnings observatitbn\lgf(): (2.164)
Missing data after to consider a minimum of 3 yeanssecutive observations: an
Missing data after outliers removed: (42)

Size of the final sample 5.628

Notes:
The sample comprises 5.628 firm-year observationshie period 1990-2009, in relation to 2.340 firfike variables
were defined in the previous table 4.1.

We exclude firm-year observations with negative mebme and negative abnormal earnings,
which data has not a minimum of three years corisecof observations and we exclude extreme

observations. This gives a final sample of 5.6884year observations for all period 1990-2009.

Table 4.13 presents descriptive statistics for eacfable used in the estimated equations, for the
period 1990-20009.

129



Chapter 4 — Accounting-Based Valuation Mexdé Composite Measure of Earnings Quality

Table 4.13 — Descriptive statistics for datastréam-year observations, 1990-2009

Variable Mean Median Stapdgrd Min. Max. Skewness  Kurtosis
deviation
Net income (NIl ) 123,840 8,264 662,750 0,001 22.710 15,84 347,94
Abnormal earnings 93,073 4,784 530,600 0,000 17.805 16,09 353,52
(NIY)
Total accruals (ACC,) -121,040  -5,071 638,710  -14.387,00 5.537 -9,83 124,83
ACG, -3,68%  -3,67% 9,24% -267,66%  898,68% 47,81 45825
TA
NI
ﬁ 4,24% 3,24% 3,83% 0,00% 20,56% 1,47 2,368

The descriptive statistics in table 4.13 reveal,tlhg definition, the variables transformed (net

income and abnormal earnings) only present posuataes for the mean, median, minimum and

maximum.

Table 4.14- Correlations, with Pearson (Spearman) correlatarme (below) the

diagonal

MVE, BVE NI  ACG  |AINV,|  |AREG|  |APAY|  [ADER]
TA TA TA TA REV, REV, REV, REV,
MVE 1 0,1755**  0,5565**  0,0334** 0,041 0,0449* 0,0457* 0,0668**
A ! (0,000)  (0,000) (0,003) (0,000) (0,000) (0,000) (0,000)
BVE, 0,1747** 1 0,0757**  0,0350** 0,0640** 0,1294** 0,0400** 0,1464**
W (0,000 (0,000) (0,003) (0,000) (0,000) (0,000) (0,000)
NI 2 0,5254**  0,0658** 1 0,0413* -0,0115 0,1032* 0,0200 -0,0245**
T—A': (0,000) (0,000) (0,0170) (0,4928) (0,000) (0,2292) (0,1498)
ACC, 0,0166 0,0473**  0,0533** 1 0,0831** 0,0658** -0,0265* -0,2188**
ﬁ (0,1468)  (0,000)  (0,002) (0,000) (0,000) (0,0188) (0,0000)
‘AINVn ‘ -0,0761** 0,0132 -0,0183 0,0431** 1 0,1632** 0,2267** -0,0570**
REV, (0,000  (0,2480)  (0,2749)  (0,000) (0,000) (0,000) (0,000)
‘ AREG, ‘ 0,0334*  0,0919*  0,1046*  0,0971* 0,0621* 1 0,3502** 0,1329**
1t (0,0036)  (0,000) (0,000 (0,000) (0,000) (0,000) (0,000)

REV,
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Table 4.14- Correlations, with Pearson (Spearman) correlatarme (below) the

diagonal
MVE,  BVE NI  ACG  |AINV,|  |AREG|  |APAY|  [ADER]
TA TA TA TA REV, REV, REV, REV,
‘ APAY ‘ 0,0614* -0,0159 0,0326 -0,0604** 0,2052** 0,3024** 1 0,1613*
t (0,000)  (0,1637) ~ (0,0508)  (0,000) (0,000) (0,000 (0,000
REV,
‘ADEP ‘ 0,052  0,1552**  -0,0136 -0,2628** -0,0577** 0,0687** 0,1152** 1
RE\(n (0,000) (0,000) (0,4245) (0,000) (0,000) (0,000) (0,000)
t

Notes:** Correlation is statistic significance for levef 1%.
* Correlation is statistic significance for lewafl 5%.
P-values(coefficients significant) are in boldface beldwetcorrelations.

Table 4.14 reveals that, in spite of most of thealdes have a linear association (correlation)

significant, for a 1% significance level, most bém are weakly correlated with each other.

Like we did in the previous sub-section 4.4.3, wespnt below a brief statistical description about
frequency of losses, distribution of firms in redatto losses years and the relation between losses
and firm size.

A) Frequency of losses

Table 4.15 presents the relative frequency of lmdsesses are fairly common, appearing in 53,9%
of all firm-years. There is a dramatic increasethia frequency of losses over time, from about
37,01% in the early 1990’s to over 64,41% in the 2000’s, as we saw with the frequency of
negative book value equity in section 4.4.3. Thieseease is only partially due to the changing

composition of firms covered byhomson Datastream and WorldScope database
The last years, 2008 and 2009, were the yearshtmhtin relative terms, a higher percentage of

losses in relation to the total firm-years obseoret, 29,9% and 37,6% respectively. The year of

1990 was the year with a lowest losses incidence.
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Table 4.15- Frequency of losses

Total firms
Year Total number of firms with losses % of firms with losses
All years 2340 1261 53,9
1990-1999 1386 513 37,0
2000-2009 1790 1153 64,4
1990 712 76 10,7
1991 745 111 14,9
1992 778 144 18,5
1993 803 150 18,7
1994 814 109 13,4
1995 842 105 12,5
1996 1053 120 11,4
1997 1173 139 11,9
1998 1265 164 12,9
1999 1373 197 14,3
2000 1451 233 16,1
2001 1479 345 23,3
2002 1543 423 27,4
2003 1604 407 25,4
2004 1656 327 19,7
2005 1709 334 19,5
2006 1720 294 17,1
2007 1715 304 17,7
2008 1709 512 29,9
2009 1618 608 37,6

As already mentioned, in section 4.4.3, the valitgtin the frequency of losses is partly explained
by: structural changes in the economy, operatidrfgsras mergers and firms acquisitions, change
in accounting standards and accounting princigts,

The following figure 4 shows the frequency of lasbg year:
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40,00%
% of losses by year
35,00% //
30,00% /
25,00% //\\ /
15!00% //—_\\\/
10,00%
5,00%
0,00% T T T T T T T T T T T T T T T T T T T 1
O = ~N M s N W M~ 0 O o NN s N W~ o0 O
oo Oy OO OO O O O O O OO0 O O QO O
oo Oy Oy Oy Oy OO O O O O O O O O O O
= = = = = = = — — — ™~ ™~ ™~ o~ o~ o~ o~ o~ o~ ~

Figure 4:Percentage of losses years

The incidence of losses is shared by almost atidirAs table 4.16 indicates, the majority of firms
with at three years of data (53,89%) report loskesg the sample period, 12,82% of firms report
at least one loss and one-fifth of them have twthoge losses during the 20-year sample period.

Only 46,11% of firms report always positive income.

Table 4.16- Distribuition of firms with at least three yearsdita, by the number of

years with losses (negative income from continwpgrations)

Number of loss years Number of firms % of firms
All firms 2340 100,0
0 1079 46,1

1 300 12,8

2 217 9,3

3 172 7.4

4 132 5,6

5 99 4,2

6 95 4,1

7 70 2,9
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Table 4.16- Distribuition of firms with at least three yearsdita, by the number of

years with losses (negative income from continwpgrations)

Number of loss years Number of firms % of firms
54 2,3
40 1,7
10 27 1.2
11 21 0,9
12 9 0,4
13 9 0,4
14 5 0,2
15 4 0,2
16 2 0,0
17 3 0,1
18 0 0,0
19 2 0,0
20 0 0,0

B) Losses and firm size

The loss phenomenon is strongly linked to firm siza&ble 4.17 shows the probability of a loss for
ten equal-sized portfolios of firm-years orderedthg market value of the firms’ equify The
results reveal a monotic relation between firm sape the probability of a loss, except for the
passage of the portfolio 7 to portfolio 8, whererthis a slight increase in the number of yearl wit
losses, from 118 to 127. The probability of incogria loss in a given year is only 7,01% for the
largest firms (portfolio 10), compared with 36,8fé6 the smallest firms (portfolio 1).

*2 Ten portfolios are the same that we used in tlewipus table 4.6, portfolios are formed each yessed on the
market value of the firms’ equity at the end of inevious year.
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Table 4.17- Probability of losses by portfolios ordered bwyrfisize, where firm size is measured as

the market value of equity at the end of each year

Portfolio Number of firm-years Number of loss years % of loss years
All portfolios 2340 1261 53,9
1 (smallest firms) 1227 451 36,8
2 1226 313 25,5
3 1227 259 21,1
4 1227 183 14,9
5 1227 162 13,2
6 1226 152 12,4
7 1227 118 9,6
8 1227 127 10,4
9 1226 99 8,1
10 (largest firms) 1227 86 7,0

According to Hayn (1995: 130) “the results relatings frequency to firm size suggest that if the
presence of losses induces a downward bias indimengs response coefficient, the magnitude of
that bias must vary by firm size: it should be m@m@nounced for small firms and almost
nonexistent for larger firms. Therefore, these ltesmay have implications for studies on the effect
of firm size on the information content of earnih¢see, Collinset al.,1987; Collins and Kothari,
1989; Freeman, 1987).

Considering the brief statistical description abéejuency of negative book value equity and
frequency of losses, we can conclude that theteatg similar, once that losses and negative book
value equity are common in all firm-years obsevadj this is, the incidence of losses and negative
book value are shared by almost all firms and theran increase in their frequency over time.
These findings may be related to real economiwiégtithat is, economic cycles. This issue will be

explore in future research.

On the other hand, we can conclude that in getleedrequency of negative book value equity and
losses decrease as firm size increases. The resuéial a monotic relation between firm size and

the probability of a loss.
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Table 4.18 presents regression coefficients for rierket value added for the three linear

information models (LIM1, LIM2 and LIM3), equatiofé.1a], [4.2a] and [4.3a].

Table 4.18 — Abnormal earnings equations (poseémaings sample) — Persistence

coefficients and predictability coefficients

Equation [4.1a]

Equation [4.2a]

Equation [4.3a]

Variable Pred. Sign Coef. Coef. Coef.

(t-stat.) (t-stat.) (t-stat.)

Observations 9.362 9.299 7.196
*kk

NIZ, : +0,4117%* * (2'2472;% +0,3942%%

(26,73) ' (22,36)

ACG, i - 0,0892%+*
(-11,14)

- 0,001

AREG, +- (-0,13)

- 0,008

ANV +/- (-1,09)

+ 0,008

APAY - (0,98)

- 0,0518%*
DER.. - (-3.11)
" + +0,0017 +0,0044 +0,0191
(0,92) (0,28) (1,03)
R? 57,83% 58,51% 58,57%

. Chi2(5) = 887,27 Chi2(5) = 886,19 Chi2(27) = 834,18
White test p-value= 0,000 p-value = 0,000 p-value = 0,000
s F(1308, 8051) = 2,09  F(1301, 7994) = 2,08 F(1000, 6189) = 2,02

p-value= 0,000 p-value = 0,000 p-value = 0,000
Breusch-Pagan Chi2(1) = 20,92 Chi2(1) = 27,05 Chi2(1) = 4,80
9 p-value = 0,000 p-value = 0,000 p-value = 0,028

Test Hausman

Chi2(2) = 695,81
p-value=0,0000

Chi2(3) = 713,57
p-value=0,0000

Chi2(6) = 722,40
p-value = 0,0000

Estimation method

Fixed Effects

Fixed Effects

Fixed Effects

To measure earnings persistence we use threeetiffabnormal earnings equations, which integratesiigferent linear
information models, respectively:

Equation [4.1al:NI? = e, + e NI+ M +&,

Equation [4.2a:NI = a4, + @y NI + W ACG_ + W,y +&,

Equation [43a]N||ta = a?lO + wllNIi[a—l+ CL)]_AREQ_ 1+ wlé IN\{— l+ wlA PAX— :Ij‘- w 15DE[E ]-.‘- w 15V+ git 1
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Table 4.18 — Abnormal earnings equations (poséasmings sample) — Persistence

coefficients and predictability coefficients

Notes:
The variables were defined previously.

*** statistic significance for level of 1%.
**  statistic significance for level of 5%.
*__ statistic significance for level of 10%.

Table 4.19- Accruals autoregression

Equation [4.2b]

Variable Pred. Sign Coef.
(t-stat.)
Observations 17.135
ACC. _
( C;‘)1 . +0,1792%
& (24,25)
R? 36,83%

Chi2(2) = 1159,25

White test p-value = 0,000

F(1670, 15463) = 3,46

TestF p-value = 0,000

Chi2(1) = 976,77

Breuch-Pagan p-value = 0,000

Chi2(1) = 807,39

Test Hausman p-value = 0,000

Estimation method Fixed Effects

To measure accruals autoregression, we use thewfodquation, which
integrates our linear information models 2 (LIM2):

Equation [4.2b]: ACC, = ),, + V,, ACG_ + &,

Note:

The variable were defined previously.
*** statistic significance for level of 1%.
**  statistic significance for level of 5%.

*  statistic significance for level of 10%.
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Table 4.20- Regression statistics for period 1990-2009

Without LIM Structure

With LIM Structure

LIM 1 LIM 2 LIM 3 LIM 1 LIM 2 LIM 3
Variable Pred.Sign Coef. Coef. Coef. Coef. Coef. Coef.
(t-stat.) (t-stat.) (t-stat.) (t-stat.) (t-stat.) (t-stat.)
4808 4788 4010 4808 4788 4010
Observ.
NIg + + 8,4599%** +9,3111%** + 8,5192%** + 0,855*** + 0,892%** + 0,922%**
(24,90) (26,93) (24,21) (18,85) (36,89) (16,99)
ACG _ - 2,9428*** - 0,176***
(-10,06) (-5,18)
AREG " +0,442* + 0,0037
(1,92) (0,41)
AINV, " +0,150 -0,0016
(0165) (-0114)
APAY, " +0,547* +0,0183
(1,78) (1,48)
DER " -0,504 - 0,0296
(-1,03) (-1,34)
Vi + + 0,5699*** + 0,3934*** + 1,663*** + 3,252%** + 3,246%** + 4,4255%*
(7,05) (4,75) (4,37) (9,69) (9,62) (12,17)
R? 58,71% 59,29% 58,89% 8,43% 8,58% 9,98%
. Chi2(5) = 144,41 Chi2(9) = 133,86 Chi2(27)=205,58
White test p-value = 0,000 p-value= 0,000 p-value = 0,000
Test E F(527, 4278)=7,297 F(526, 4258)=7,326 F(448, 3555)=6,834
p-value = 0,000 p-value= 0,000 p-value = 0,000
Breuch-Pagan Chi2(1) = 3814,93 Chi2(1) = 3854,72  Chi2(1) = 2380,36
9 p-value = 0,000 p-value = 0,000 p-value = 0,000
Test Hausman Chi2(1) = 68,095 Chi2(3) = 62,428 Chi2(6) = 92,501
u p-value = 0,000 p-value=0,0000 p-value = 0,000

Estimation method

Fixed Effects

Fixed Effects

Fixed Effects

Wald test

Test statistics >

Critical Value

27958,9 > 3,841

Test statistics >
Critical Value
117151,4 > 5,991

Test statistics >
Critical Value
24548,83 > 11,071

We use three different valuation equations, thithiee linear information models (LIM1, LIM2 andiM3):
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Table 4.20- Regression statistics for period 1990-2009

Equation [4.1b]:( MVE, = BVE ) = B,+ B, Nf + B,y + 4
S
Dif gy
Equation [4.20]:( MVE, - BVE ) =6,+5 Nf +B, ACC+ LB, v+ U4
S
Difygy
Equation [4.3f]: (MVEn - BVE ) =B, + B NF + BAREC+BA INV+BA PAY+ S, DER B W i
S
Dif vy

Notes:
The variables were defined previously.

*** statistic significance for level of 1%.
**  statistic significance for level of 5%.
*  gtatistic significance for level of 10%.
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We present these statistics to provide descriptvielence on the magnitudes and signs of the
valuation parameter estimates and the effects erestimates of imposing the linear information

model (LIM) structure, and to facilitate comparissith prior research.

PerformingF, Breusch-Pagarand Hausmantests we conclude that fixed effects model impsove
our results and in all models we emphasized therbstedasticity, performing White test, we reject
the null hypothesis with p-value = 0.000 for, consequently we correct the estinmatiasing

heterogeneity adjusted model, namely, using a figffldcts model we take into account the

individual heterogeneity.

The findings relating to table 4.18 (abnormal eagei equations — persistence and predictability
coefficients), table 4.19 (accruals autoregressiopersistence coefficients) and in table 4.20
(valuation equations — without and with linear imf@ation model) are consistent with prior research
(Barth et al., 1999 and 2005; Dechowt al, 1999; Hand and Landsman, 1999) and with the

previous results presented in table 4.7, tableddtable 4.10, but with magnitudes of the valumatio

parameter estimates and values of adjuRtémttter performed.

According to Hayn (1995), Collinst al. (1997) and Collin®t al. (1999), we know that negative
earnings are less persistent than positive earramglsas expected the persistence of abnormal

earnings as measured hy, is higher for the positive earnings subsample #ng always

significantly positive for all models. For positiwarnings subsample, the persistence coefficient
estimates t(statistics) of abnormal earnings report in aboakle 4.18 are 0.4117, 0.4273 and
0.3942 (26.73, 27.82 and 22.36) versus 0.1819,6@.2nd 0.2077 (10.70, 24.58 and 23.54) the

persistence coefficient estimatésiatistics) of abnormal earnings report in table(full sample).

Moreover, thew), coefficient of the equation [4.2a], the predicliépicoefficients of total accruals

on abnormal earnings equation is significantly tiegaand it is comparable with its value reports
in table 4.7 (full sample), but less negative ilatien to full sample, suggesting that the lowes th
proportion of current earnings attributable to aets, the higher future abnormal earnings will be.
The predictability coefficient estimated-statistics) of total accruals for positive earmng
subsample is -0.0892 (-11.14) in table 4.18, ver81&512 (-20.45) for all sample in table 4.7.
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Also as expected, the autocorrelation, or persigteof the contemporaneous total accruals on

future total accrualsy,,, is significantly positive and it is higher thas value based on the full

sample, however it is less than 1.00 indicatingjatary autoregressive processes for accruals. The

coefficient ¢-statistics) estimates for positive earnings soigde, y,,, is 0.1792 (24.25) in table

4.19, versus 0.051 (7.53) for all sample in tab&

In particular, the valuation coefficients on abnatnearnings in the linear information model 1

(LIM1), B, is significantly positive for all models and & higher for the positive earnings

subsample than for full sample, with and withoupasing the linear information model (LIM)

structure. As expected, the incremental valuatmeffecient of total accruals in equation [4.26],

is significantly negative when the linear infornoatimodel (LIM) structure is not imposed and
when it is imposed. The fact that the coefficiefittatal accruals differs from that of other
components of abnormal earnings also suggestsdibagigregating earnings into cash flow and
total accruals can enhance market value addedgbiedin a positive earnings subsample.

The valuation coefficient, of other informatioy,, is also always significantly positive in the tare
linear information model (LIM), equation [4.1b], wation [4.2c] and equation [4.3f] for positive

earnings subsample, when linear information mot&Y structure is or is not imposed, which

indicates that other information could be significen determining current maket value added.

We can also observe that for positive earningsaupte, the findings in linear information model
3 (LIM3) also permit separate coefficients for thamur accrual components, which indicate
substantial differences in coefficients across ¢henponents, with and without imposing linear
information model (LIM).

Attending to the results report in table 4.18, 4al®l 4.20, it is important to point out that the

magnitudes of the valuation parameter estimatedtansalues of adjusteR’ are better performed

in regressions in a positive earnings subsample.

If we compare the results of table 4.10 with thsuhs of table 4.20, we can conclude that the

following relation between the regression paransedéthe subsamples is respected:
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ERC(R2 Jtul sample< ERC(R2 )pFOfitS

So, we can conclude that loss cases have a dangpefiect on the measures of the information

content of earnings.

The results of the Wald test reported in the abame 4.20, positive earnings subsample, also
present that the test statistic exceeds the dritigame in all linear information models (LIM),
equation [4.1b], equation [4.2c] and equation [4.86, in this case Wald test also rejects the null

hypothesis H,), this is, it rejects the restricted model in fawbthe unrestricted model.

Similarly to what we did previously, in the figue above, we report an average of only positive
net income before extraordinary items/preferreddeéinds for different firms considered in our

sample and we can see that in all sample peridD-2909, there is a growing trend of positive net
income before extraordinary items/preferred divdienthen this can be another possible reason

why restricted model is rejected in favor of theastricted model.

R Positive net income before extraordinary itemskgmrefd

0.1~

0.05~

0 1 1 1 1 1 1 1 1 1 |
1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010

Time periods

Figure 5: Trend of positive net income before extienary items/preferred dividends
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4.6. Summary and concluding remarks

In this chapter, we use the Ohlson (1999) framewatkich extends Ohlson (1995) and Feltham
and Ohlson (1995), by modelling earnings compongust as Bartlet al. (1999 and 2005). We
rebuild the relation between contemporaneous atwrefuearnings, in line with the underlying
motivation of the linear information dynamics armahsidering the earnings quality concept, that is,

to the persistence, the predictability and thermfativeness of earnings.

This modelled extension suggests that the valwyaekce of an earnings component depends on its
ability to predict future abnormal earnings increnag to abnormal earnings and the persistence of

the component.

We examined whether differences between the manke@tbook value of common equity (market
value added) can be explained by the differentevailevance of earnings components: accruals
and cash flow. And we tested if the disaggregabioearnings into cash flow and total accruals, and
total accruals into its four major components, Hékerent impact in S coefficients information
content (LIM2 and LIM3 in the research design). t€st whether imposing the linear information
model (LIM) structure aids in predicting marketwaladded, we compared the magnitude and signs
of the valuation parameter estimates when the diméarmation model (LIM) structure is imposed
with those when it is not and we used the Wald test

Our key findings are:
— Redesigning the linear information model (LIM) stwre of accounting information we

obtain in the [coefficients a composite measure of earnings quality (EQ) that
simultaneously captures the persistenes, (the predictability () and theinformativeness
of earnings (#) and its components, building a composite andnuétisional measure of

earnings quality (EQ). Informativeness of earnisgems to captunger siall the relevant

value information of earnings. In our samples coefficientscapture better the

informativeness of earnings alone than if we impthee linear information model (LIM)

structure, that is, if we impose the behavior te&oally supported by Ohlson (1995).

— The valuation coefficient of net income differsrfrdhat of total accruals, and those of the

four major accruals components differ from eachenthThese findings suggest that
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disaggregating earnings into cash flow and totalusads, and total accruals into its major
components aid in predicting market value addedwéder, we found that signs and
magnitudes of the coefficients do not differ sigrahtly when the linear information model

(LIM) structure is or is not imposed in estimatipns

— Predictions errors differ significantly when thadar information model (LIM) structure is
imposed. Imposing the restriction there is a wditsef the model. These findings support
the efficacy of drawing inferences from valuatioguations based on residual income

models that do not impose the structure impliedheymodel.

Taking to account the convexity of earnings (Hal®95), we tested our relations in a subset of
valuation relevance, that is, when there are ababearnings NI >0). The findings in table 4.20
suggest that loss cases have a dampening effetteomeasures of the information content of

earnings. Therefore the losses cases have a mutemwassociation with returns than profit cases.

When we consider only positive earnings the magetuof the valuation parameter estimates and

the values of adjusteR® are better performed. Therefore, convexity of e® must be taken into

account to assess the informativeness and perststérearnings.
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Chapter 5

Earnings Quality and Valuation: Industry Estimations

5.1. Introduction

In chapter 1, section 1.3, we explain that qualitgccounting information is a function

of its relevance, what means of its predictivepinfativeness and confirmatory value.
Information has predictive value if it has valueaasinput to predictive processes used
by investors to form their own expectations abbet future and earnings are important
for evaluation effects, or in other words, the stoes see in earnings a valuable
information source to assess the firm value, amdhis sense, earnings quality concept
is a way to assess the relevance, the reliabifigaonings, in short, the informativeness

of earnings, in terms of value relevance.

Considering our rebuilding of the relation betweeontemporaneous and future
earnings, in order to the persistence, in termsusftainability of earnings, to the
predictability and the informativeness of earningst is, considering the earnings
guality concept, our objective in this chapteragést, in separate industry estimation,
and according to the system of equations for eaahirggs components considered, if:

- Informativeness of earningsS(coefficients) is significantly higher in
portfolios of industries with high earnings qualifhigh persistence of
abnormal earnings and low (high) predictability asfcruals (cash flows))
compared to portfolios of industries with low eags quality (low
persistence of abnormal earnings and high (lowdliptability of accruals

(cash flows));

- Explanatory power of earningsR{) to explain market value addeds
significantly higher in portfolios of industries thi high earnings quality
(high persistence of abnormal earnings and low hjhigredictability of

accruals (cash flows)) compared to portfolios alustries with low earnings
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quality (low persistence of abnormal earnings aigth lilow) predictability

of accruals (cash flows));

The remainder of this chapter is organized as \idlosection 5.2. describes the
hypotheses and the research design, section %8crildes the sample and data, and

section 5.4. presents the results. Section 5.5m&ures and concludes the study.

5.2. Hypotheses and research design

Based on previous essay (chapter 4), our modelopemp suggests that the value
relevance of an earnings component depends orbilitydo predict future abnormal

earnings incremental to abnormal earnings and epéinsistence of the component.

5.2.1. Hypotheses

According to the system of equations, for each ingsncomponent, considered, we
predict that a higher quality of earnings measubgdthe intersection of higher
persistence of abnormal earnings,) and low (high) predictability of accruals (cash
flows) (a,) will be associated with higher explanatory powand estimated
coefficients (B coefficients) from regressions ofnarket value addedn earnings.

Formally, we have two sets of hypotheseg{thy, HoaHop):

Hia Informativeness of earningsg(coefficients) is significantly higher in

portfolios of industries with high earnings qual(tyigh persistence of abnormal
earnings and low predictability of accruals) congplaro portfolios of industries
with low earnings quality (low persistence of albmal earnings and high
predictability of accruals);

Hip: Explanatory power of earnings (adjust®) to explain market value

added is significantly higher in portfolios of industdgewith high earnings

quality (high persistence of abnormal earnings &oat predictability of
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accruals) compared to portfolios of industries witkw earnings quality (low

persistence of abnormal earnings and high predityatf accruals).

H.a Informativeness of earningsg(coefficients) is significantly higher in

portfolios of industries with high earnings qual(tyigh persistence of abnormal
earnings and high predictability of cash flows) gamed to portfolios of
industries with low earnings quality (low persisterof abnormal earnings and
low predictability of cash flows);

Hon: Explanatory power of earnings (adjust®f) to explain market value
added is significantly higher in portfolios of industdewith high earnings
quality (high persistence of abnormal earnings higth predictability of cash
flows) compared to portfolios of industries withwloearnings quality (low
persistence of abnormal earnings and low predidtgbf cash flows).

5.2.2. Research design

Consistent with the findings of Bartt al. (1999) that accrual and cash flow earnings
components vary across industries, we estimate elach earnings components
separately, accruals and cash flows, equationg][fhtough [5.1c] and equations [5.2a]
through [5.2c], industry by industry, pooling awdile firm-year observations from the

period 1990-2009. The two systems of equations are:

Accruals systeft:

[5.1a] NIf =@, +w NIl +w ACG _+w, ) +&,
[5.10] ACG, =)y + V2, ACG 1+ &,
[5.1c] (MVEit - BVE ) =5,+ B Nif +B, ACC+ B, v+ 14

Dif gy

“3 The “accruals system” is the same model that vignage in chapter 4, that is, our second linear
information model (LIM2) that comprises equation?d] to equation [4.2c].
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Cash flows system:

[5.2a] NIf =, +w NIZ  +w, CFQ_+w. g +&,
[5.2b] CFO, =y +V,,CFQ_ i+ €,

[5-20] (MVEit - BV|-|;1 ) = 180 +181 Nf +:32 CFQ +:33 V4

Dif gy

Where,
NI 2

¢ is abnormal earnings, defined as earnings mineisidihmal return on equity book valuBVE, is

the common equity, WS 03501y = NI, —r xBVE, _,, wherer is a discount rate, which is an
intertemporal constant rate. The earnings variablealculated as net income before extraordinary
items/preferred dividendsNI,, ws 01551). ACG,; is total accruals, defined as earningsl( WS
WS 04201).MVE; is the market value equity (WS
=MVE, - BV,), that means, the difference between

01551 ) minus cash flows from operatiofsSKEQ
08001). Dif

t !

vay 1S the market value adde®if

MBV
the current market and book values of common equftyis theother information &, and £ are the
random disturbance term aric-=1

assets [ A, , WS 02999).

N Firms and t=1,...T Period All variables are sacled by total

The objective of this study is to provide insightto the characteristics of the accrual
and cash flow components of earnings that affesit tielation to portfolios of industries

with high and low earnings quality.

As we said before, previous chapter 4, in equafttoha] and [5.2a],«, reflects the
persistence of abnormal earnings, so the autorggessoefficient ¢j,) is an earnings

quality construct which measures the earnings gtersce.

The coefficient of the earnings componemnt,(, also in equation [5.1a] and [5.2a],

reflects the incremental effect on the forecastabfhormal earnings knowing the
different earnings components (accruals and caslisjl For us, and similarly with
Barthet al. (1999 and 2005), the coefficien, measures the predictability of earnings
components. In this context, predictive ability tise ability of current earnings

components to predict future earnings. We predwel predictability of accruals with
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respect to future earnings, so, we predigt < O for accruals andy, > 0 for cash

flows. Consequently, we predict that low predidipof accruals or high predictability
of cash flows leads to high earnings quality andeisely, high predictability of
accruals or low predictability of cash flows leaddow earnings quality. In this sense,
we expect that accruals and cash flows have diffeadnormal earnings forecasting
ability. We expect a negative relation for accruaidicating that abnormal earnings is

less persistent when accruals comprise a larg@option of current earnings.

Equations [5.1c] and [5.2c] are our valuation folanand attending to the earnings

response coefficient (ERC) literature we can (tejpret the S coefficients of the

valuation equations as a proxy of the informatiwsnef earnings.

The sign of @y, determines the sign of3,. The higher predictive ability of the
component for future abnormal earnings, the largerabsolute value, will beg,.
Second, the higher is the persistence paramgier,the higher isgB,. This positive

relation between persistence and value relevanoerisistent with predictions made
and tested in prior research.d, Lipe, 1986; Kormendi and Lipe, 1987; Baehal,
1990 and 1992). Thirdg, is similarly dependent on the persistence of atabr

earnings,«,, i.e., the higher the persistence of abnormal earnihgshigher isg, and

the biggera, is, the biggers, will be.

Analogous to the interpretation @f, in equation [5.1a] and [5.2a)3, reflects the
incremental effect on valuation from knowing act¢suar cash flows. If both earnings
components have the same relation with equity vgijewill equal zero, and knowing

that component of earnings does not aid in expigiequity value.

We estimate the accrual sytem model (equation [%alaquation [5.1c]) and cash flow
system model (equation [5.2a] to equation [5.2a¢ih@ut impose the linear information
model (LIM) because in the previous chapter 4, swenfl that, for our sample, research
designs based on residual models need not impesmadlel structure, once imposing

the restriction results in a worse fit of the model
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In order to build our two portfolios, portfolios a@idustries with high earnings quality
and portfolios of industries with low earnings qtyalwe use three procedures after to
estimate the accrual system model and the cashsfistem model for all firms-years:

1) We divide the estimated coefficientey( and «j,) from equations [5.1a] and

[5.2a] into three classes — high, medium and lomiags quality. We then form
four portfolios of industries based on high and lsweres: (1) high persistence
of abnormal earnings and low (high) predictabibfyaccruals (cash flows); (2)
high persistence of abnormal earnings and high)(laedictability of accruals
(cash flows); (3) low persistence of abnormal esgsi and low (high)
predictability of accruals (cash flows) and (4) lgwersistence of abnormal
earnings and high (low) predictability of accru@ash flow). The portfolio (1)
is a portfolio of high earnings quality, the politbs (2) and (3) are two
portfolios of medium earnings quality, and the fmitd (4) is a portfolio of low
earnings quality (table A.1, appendix 11).

2) We use the same procedure for coefficieris (5, ) from equations [5.1c] and

[5.2c] (table A.2, appendix 11).

3) We also divide the adjustel”, that is, the explanatory power of the valuation
equations ([5.1c] and [5.2c]) in two classes: hagla low earnings quality (table
A.3, appendix 11).

To divide the industries in the three classes (highdium and low earnings quality),

we use the mean values of the estimated coeffignt, «,, 5, £,) and the mean

value of the adjusted®’® as a reference measure. In appendix 10, we préseables
with the results of these procedures. Then, weh&gmte in a single table the results of
the above procedures mentioned in order to obtamtwo main portfolios: industries

with high earnings quality and industries with learnings quality.

5.3. Sample selection and descriptive statistics

Our sample consists in the same all domestic listets used in the chapter 4 and the

sample selection procedure was the same, namelyregeire listed firms with
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consolidated financial statements, excluding baskitutions and insurance companies,
with at least three consecutive years of finanarad accounting information, and we
treat as missing observations those that are inettteeme top and bottom first

percentile.

Tables 5.1, 5.2 and 5.3 present descriptive stsigor each variable used in the

estimating equations in all period 1990-2009.

Table 5.1- Descriptive statistics for datastream firm-yeasevations, 1990-2009

Variable Mean Median itarjd_ard Min. Max. Skewness Kurtosis
eviation
MVE, 86,36%  62,67%  92,10% 0,63% 1348,6% 4,71 36,27
i) TA‘
[}
3
S -~ BVE 44.39%  42,19% 21,59% 0,00% 489,28% 0,74 8,96
o g TA
i
§g ACG, -4,84% -391%  12,95%  -668,12%  275,31% -19,75 @u2
g3 A
sE
; NI 0,19% 1,43% 11,97%  -165,76%  166,34% -3,18 33,75
= A
CFG, 4,73% 7,20% 25,72% 0,00% 463,49% -14,03 344,60
TA
Notes:

NI is abnormal earnings, defined as earnings minasntirmal return on equity book valuBVE, is the

a

common equity, WS 03501NI;;
constant rate. The earnings variable is calcula@®gdcet income before extraordinary items/prefedaddends

(NI, ws 01551). MVE, is the market value equity (WS 08001Dif,,., is the market value added

= NI, —rxBVE,_,, wherel is a discount rate, which is an intertemporal

(Dif 5y =MVE, — BV,), that means, the difference between the currearken and book values of common
equity. ACC}t is total accruals, defined as earningNlQt ,WS 01551 ) minus cash flows from operations

(CFOIt , WS 04201). TA, is the total assets (WS 02999).

Table 5.1 reveals that the input variables of tloelefs present close mean and median
values, what leads us to conclude that the digtabs are symmetrical or lightly

asymmetric.
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On average, total accruals is negative, this isistent with prior researcle.g, Sloan,
1996; Barthet al, 1999 and 2005; Bartlet al, 2001). This is attributable to
depreciation expense being included in accrualcapital expenditures being included

in investing cash flows.

Table 5.2- Correlations, with Pearson (Spearman) correlatatioyve (below)

the diagonal
TA TA TA TA TA
MVE, L 0,1484* 0,0862* 0,0334% 0,199*
TA (0,000) (0,000) (0,003) (0,000)
BVE, 0,1644** N -0,128%* 0,0522% -0,025%*
— (0,000) (0,000) (0,000) (0,000)
TA
. 0,3391** -0,159** L 0,1238* 0,681*
NI (0,000) (0,000) (0,000) (0,000)
TA
ACC, 0,0166 0,059** 0,1064** N -0,114**
—t (0,1468) (0,000) (0,000) (0,000)
TA
CFO, 0,0761* -0,0216* 0,006* -0,0431* .
A (0,000) (0,0508) (0,5922) (0,000)

Notes:** Correlation is statistic significance for levef 1%.
* Correlation is statistic significance for lewaf 5%.
P-values(coefficients significant) are in boldface beldve tcorrelations.

Table 5.2 reveals that, in spite of most of theialdes have a linear association
(correlation) significant, for a 1% significanceré®, most of them are weakly correlated

with each other.

Table 5.3- Industry composition

Indust Firm-years . % of
Y observations observations
0,
Mining + Construction 8.620 9.67%
Chemicals 2.751 3,08%
1.791 2,01%
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Table 5.3- Industry composition

Firm-years . % of

Industry observations ~ observations

Food and Kindred Products

Pharmaceuticals 1.887 2,12%
Manufacturers 16.399 18,38%
Utilities 10.685 11,98%
Comers Cectonie 13065 146
Industrial Transportation 1.663 1,86%
Retail 5.314 5,96%
g:i:iE:;ate Investment and 6.788 7.61%
Services 19.864 22.27%
Unclassified 377 0,01%
Total 89.204 100,00%

We use an industry classifications very similaBarth et al. (1998, 1999 and 2005).
Our industry classification include Mining and Ctmostion, Food and Kindred
Products, Pharmaceuticals, Manufacturers, Utilit@emputers, Electronic, Software
and Technology, Retail, Real Estate InvestmentsSamdices.

We subdivided Mining and Construction into Condliut and Materials, Industrial

Metals and Mining. We subdivided Manufacturers iAtdomobiles and Parts, General
Industrials, Industrial Engineering, Oil and Gasdicers. Utilities are subdivided into
Communication, Electricity, Gas, Water and Mullitis. We also subdivided Services
into Health Cares Equipments, Leisure Goods, Oulijggents, Travel and Leisure,

Media, Support Services and Alternative Energy.

We subdivided these industries to increase thdilliked that parameters are the same

within each industry, and to help balance the nurobsample firms across industries.
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Industries with the largest concentrations of fiyear observations are Services with
22,27% of the total observations and Manufacturensh 18,38%. Industrial
Transportation is the industry with less firm-yeabservation (1.663), this is, 1,86% of

the total observations.

5.4. Results

5.4.1. Abnormal earnings equations

Table 5.4 presents regression summary statistiesesgonding to the abnormal

earnings equations [5.1a] and [5.2a], which meatheepersistencedd,) coefficients
and predictability coefficientseg,) for each of the twelve industries. Mean parameter

estimatest-statistics, and adjusteB’* values across industries are summarized at the
bottom of each panel (panel A and panel B) of tébde table 5.5 and table 5.6.

In the next table 5.4, panel A, we can observe ttatcoefficient on lagged abnormal
earnings, «j,, is positive and significant for all industriesxcept to Unclassified
industry, and as we have seen in the previous ehappiese results are consistent with
prior researchg.g, Dechowet al, 1999; Hand and Landsman, 1999; Batfal, 1999
and 2005). Although the mean of 0,61 is similathat reported in prior research, the
coefficients range from 0,37 to 0,91, indicatindbsantial cross-industry variation in

the persistence of abnormal earnings.

Moreover, consistent with predictions based on 151¢8996), «j, is significantly

negative in all industries, suggesting that thedowhe proportion of current earnings
attributable to accruals, the higher future abndresnings will be. Panel A also

reveals thata, varies substantially across industries. The coefft estimatest{

statistics) range from -0,06 to -0,41 (-2,49 t@9),
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In spite of, in this study, we only use the estmdatoefficientsay, and «j, in order to

divide all industries into three classes of portfel— high, medium and low earnings

quality. We can observe that the coefficient oneotlinformation, «j,, varies

substantially across industries. In some industmesnely, Mining and Construction,
Chemicals, Computers, Electronic, Software and fmeldyy and Real Estate
Investment, this coefficient is not statistical rsfggant, which means thabther

information does not seem to have an impact in forecastingraial earnings. The

coefficient on other informatiory,, is positive and significant for only Retail indiys

For all other industries the coefficient is negatand significant, suggesting thaher
information negatively influences the determination of futatenormal earnings for
these industries, this isther informationis a negative additive shock to next period’s

abnormal earnings.

Table 5.4- Abnormal earnings equations — Persistence andgabdity

coefficients

Panel A: NIF =@, + @ NI + W ACG _ +w, y +&,

NI i?—l ACQt -1 Vi

Industry Observ. (t-stat.) (t-stat.) (t-stat.) AL
Mining + Construction 1999 +(g:gg;* (0724?5 (-f,fg) 18,79%
Chemicals 633 +(1()6,5(Z;; '(f)z”lgg; J(ro(,)(')% 29,92%
Food and Kindred Products 419 +(105812;; _(?é,lfg; _(?4,351; 44.84%
Pharmaceuticals 349 +(109971£; (02270;; (0531;; 58,29%
Manufacturers 3752 J'(Zo(g;; '(?é’l:;; '(?4’15;; 22,15%
Utilities 2493 +(10€fS7;; (05127;; '83”1:;; 26,23%
CopuenSeoe  me A% 5 0% asw
Industrial Transportation 345 +(213131);* (02087; (033§8; 23,51%
Retail 1170 J'(fé?g;; -(?éé,lslg; +(2€g;* 35,98%
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Table 5.4- Abnormal earnings equations — Persistence andagabdity

coefficients

Panel A: NIf = &, +w NIf  + W ACG _+w, ) +&,

Industry Observ. Ny ACG, Vi - Adj.R;
(t-stat.) (t-stat.) (t-stat.)
Real Estate Investment and +0,37% - 0,06% +0,10 o
Services 1584 (5,51) (-2,49) (1,44) 15,25%
- +0,77* - 0,21* - 0,34*
Services 4215 (25,00) (-8.79) (-9.07) 21,89%
. +0,21 -0,31 +0,17*
Unclassified 90 (0.75) (-1,74) (0.52) 12,69%
+0,61** - 0,22* -0,11*
Mean 1658 (13.70) (-5.49) (2.21) 27,59%
. a — a
Panel B: Nlit - 5‘-{0 +a)11N|it—l+w1pFQt—1+ wlé{t +£i11
Industry Observ. Ny CFi Vi - Adj.R
(t-stat.) (t-stat.) (t-stat.)
+0,31* +0,19** - 0,07
L . 1999 ’ ! J 18,459
Mining + Construction (4,41) (6,84) (1,06) t
. +0,39™ +0,17* +0,02 0
Chemicals 633 (4.81) 271) (0.29) 29,81%
+0,67* +0,15* -0,33*
) 419 ’ ’ ! 44,889
Food and Kindred Products (8,15) (3.11) (-4,41) &
. +0,72" +0,18* - 0,36
Pharmaceuticals 349 (8.28) (248) (5.22) 58,07%
+0,48™ +0,19* -0,18* 0
Manufacturers 3752 (12.20) (9.70) (4.81) 22,11%
RS +0,51* +0,16** -0,13*
Utilities 2493 (11.16) (5.03) (3,18) 26,16%
Computers, Electronic, Software +0,27* +0,33* -0,05 o
and Technology 2851 (5,50) 9,74) (1,25) 20,80%
q A +0,64* +0,08** -0,32* o
Industrial Transportation 345 (6,07) (2,09) (287) 23,78%
. +0,09% +0,39* +0,23*
Retail 1170 (2.:82) (9.59) (4.58) 35,76%
Real Estate Investment and +0,32* +0,01 +0,12
. 1584 ’ ; ] 15,199
Services (4:39) (0,34) (168) L
: +0,54* +0,22** -0,32*
Services 4215 (13.40) (9.25) (-6.56) 22,12%
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a

Panel B: Nli? = a{O W a)llNIit—1+ wlpFQt— 1+ wlé(t W giﬂ.

NI2 CF., -V,

Industry Observ. it-L i - Adj.R?
(t-stat.) (t-stat.) (t-stat.)
8 -0,15 +0,30 +0,27 o
Unclassified 20 (-0.40) (1,66) 0.77) 12,48%
+0,39** +0,20** - 0,09*
Mean 1658 (6.65) (5.21) (2,00) 2747%

Notes: *** statistic significance for level of 1%.
** statistic significance for level of 5%.
*  statistic significance for level of 10%.

The findings relating to cash flows in the abovblda5.4, panel B, reveal that, as
predicted, cash flows are significantly incremdgtahformative regarding future
abnormal earnings for almost all twelve industridse findings also reveal that the sign

of a, for cash flows is opposite of that for accrualdsisignificantly positive for all

industries, suggesting that the higher the proportf current earnings attributable to
cash flows, the higher future abnormal earningd bé. As with accruals, they,
estimatest(statistics) varies across industries from 0,00,41 (2,09 to 9,59), and the

industries with the most extreme coefficients amtal® and Computers, Electronic,
Software and Technology.

Panel B also reveals that the mean estimated fmrses of abnormal earningsgy,, is

0,39, which is lower than the mean relating to #oeruals equation. As with the

accruals equation, there is substantial cross-tngwariation in estimates ofy,, 0,09

to 0,72. As in accrual system, there is a inteugtd/ variation on the coefficient of
other information,a, . In Mining and Construction, Chemicals, Computé&igctronic,
Software, Technology and Real Estate Investmeis, ¢hefficient is not statistical
significant, exactly like in panel A, which mearat other information does not seem
to have impact in forecasting abnormal earningth@se industries. The coefficient on
other information,a,, is positive and significant for only Retail indswhich means
that other information could be positively signdit in determining future abnormal
earnings in this industry and for all other indiestrthe coefficient is negative and
significant, suggesting that could negatively ieflge the determination of future

abnormal earnings.
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Considering the definition of net income, thatsitequals accruals plus cash flows, and

to the findings in the above table 5.4, we obsénat the findings relating to accruals

and cash flows in abnormal earnings equations, temsa[5.1a] and equation [5.2a]

respectively, are “mirror images” of each otherwdwer, equations [5.1a] and [5.23a]

are not econometrically equivalent because eachtequcontains abnormal earnings

not net income. This is also the case for equatjbrix] and [5.2c]. In the next figure,

figure 6, we report in a cartesian axis the valofes), and «j, for cash flows system

and for accruals system and we can observe thedmmage” for all industries.
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Figure 6: Mirror images between accruals and clastsf
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Legend:

1- Mining+Construction
2-Chemicals

3- Food and Kindred Products
4-Pharmaceuticals
5-Manufacturers

6-Utilities

7-Computers, Electronic,
Software and Technology
8-Industrial Transportation
9-Retail

10-Real Estate Investment and
Services

11-Services

12-Unclassified
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5.4.2. Accruals and cash flows autoregression results

The table 5.5 below presents regression summainystgia corresponding to the
earnings component autoregression equation [5.1hd §.2b]. The accruals
autoregressions reveal thgy, is less than 1,00 in all industries, ranging fro/@8 for
Manufacturers to 0,59 for Food and Kindred Produatsdicating stationary

autoregressive processes for accruals in all inggst

Table 5.5- Accruals and cash-flows autoregression

ACQt :y20+y22ACQ—1+gﬂ CFOIt :y20+y22CFQ—1+€'B

Industry
Observ. ACG, - Adj.R? Observ. CFO - Adj.R?
(t-stat.) (t-stat.)
Mining + 2308 ('_8’322) 1% 2749 ' 4%52% 37.07%
Construction ’ ’
Chemicals 731 ?1%3793) 13,59% 834 ?2(31%%) 42,06%
Food and Kindred 494 +0,59 33,93% 544 +0,78 67,53%
Products (15.93) (33.64)
Pharmaceuticals 428 +(g’(1)g) 2,08% 798 ?2"3%3;) 40,92%
Manufacturers 4359 +(2’gg) 0,57% 5037 '2608’7517) 4828%
- +0,12+ . +0,38" \
Utilities 2965 o 1,35% 3387 2 0% 1457%
Computers, " "
Electronic, Software 3500 Pred 5,54% 4641 "3%3) 2055%
and Technology (14.33) (34,
Industrial +0,31% +0,40*

. 409 ’ 9,670 572 ’ 17,049
Transportation (6,62) t (10,84) T
Retail 1384 +(g’;g) 341% 1639 ?3%63%) 48,62%
Real Estate " .

Investment and 1861 +0,36 10,61% 2255 +0,18 3,01%
Services (14.86) (836)

Services 5042 ?1062024) 4,86% 6946 '2503‘23) 29.22%
Unclassified 11 '('1058 151% 11 +(g’fg) 25,139%

161



Chapter 5 — EagsiQuality and Valuation: Industry Estimations

Table 5.5- Accruals and cash-flows autoregression

ACQt :y20+y22ACQ—1+£n CFOn :y20+y22CFQ—1+£n

Indust
v Observ. ACG, - Adj.R Observ. CFQ.
(t-stat.) (t-stat.)

+0,23% +0,53+
(8,37) (30,62)

. AdjR

Mean 1966 7,26% 2459 32,83%

Notes: *** statistic significance for level of 1%.
**  statistic significance for level of 5%.
*  statistic significance for level of 10%.

The cash flows autoregressions indicate thgt ranges from 0,18 for Real Estate
Investment and Services to 0,78 for Food and Kihdteoducts. For all industriey,,

is less than 1,00, indicating, as with accrualat the cash flows autoregressive process
is generally stationary. Comparison of the aut@sgjve parameter estimates across
industries shows that accruals are less persiskemt cash flows for all industries,
except to Real Estate Investment and Services ichwihe autoregressive parameter
estimate for accruals is greater than autoregregsivameter estimate for cash flows
(0.36 > 0,18).

5.4.3. Valuation equations

Table 5.6, panel A and B, presents regression suynstatistics for the market value
added equations, corresponding to the valuatioateans [5.1c] and [5.2c].

Panel A reveals thaB,, the coefficient on accruals, is significantlyfdient from zero
in almost all industries, as predicted, and it iet rstatistical significant for
Pharmaceuticals and Real Estate Investment andic8grvThis indicates that the
accrual component of earnings is incrementally atidm relevant, which means that the
coefficient on accruals differs from that on abnalnearnings. The extreme and

statistical significant values fof, estimate ttstatistics) ranges from -1,33 to -4,08 (-
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2,78 to -9,28). The coefficient-§tatistics) on abnormal earnigs is significanthgitive

in almost all industries and ranges from 2,01,88%7,70 to 8,48).

Table 5.6- Valuation equations — Informativeness coefficients

Panel A: (MVE, - BV, )= B, + B, N[ + B, ACG + B, ¥ + 14

iz
a
Industry Observ. M ACG, Vi - Adj.R
(t-stat.) (t-stat.) (t-stat)
+2,01* -2,45% +0,51 o
Mining + Construction 1072 7.70) (7.78) (1,88) 8,58%
q +2,66* -1,33* -0,05
Chemicals 449 (7.20) (278) (-0,15) 11,91%
+5,83* -3,88* +0,83 0
Food and Kindred Products 17 (8.48) (499 (0.97) 3T
. -1,05 -1,04 -0,04
Pharmaceuticals 133 (-0.96) (-0,69) (-0,05) 4,76%
+4,80* - 1,99 +0,99*
Manufacturers 2363 (22.11) (-6,55) (4.20) 21,75%
s + 3,95 -4,08* +0,28
Utilities 1107 (12.02) (-9,.28) 0.81) 14,13%
Computers, Electronic, Software +4,97* -3,85* +0,59 )
and Technology 1088 (1295 (7.46) (1,58) 15.00%
. n +2,98" -1,42% +0,66
Industrial Transportation 204 (764) (-3,65) (1.67) 26,29%
n +4,68* -3,52* -0,25
Retail 7 (16,03) (-9.37) (0.79) 29,64%
Real Estate Investment and -0,15 +0,33 -0,02 o
Services o (047) (0.92) (0,07) o1
: +2,50** -2,07* +0,67**
Services 2193 9.92) (6,67) (3.01) 5,65%
q -0,16 +0,46 +1,06**
Unclassified 17 (-0,08) 0.21) (2.33) 34,38%
+2,75™ -2,07* +0,44
Mean 861 (855) (5,01) (1.28) 17,29%
. —_ a
Panel B: (MVE, - B\ ) =4, + B, N[ + B,CFQ + S,y + 4
| S
Dif gy
a
Industry Observ. M CFO, Vi - Adj.R
(t-stat.) (t-stat.) (t-stat.)
+0,01 +1,84" +0,49 0
Mining + Construction 1072 (0,05) (6,21) (178) 6,78%
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Panel B: (MVE, - BV, ) = B, + B,Nf + B,CFQ + B, ¥ + 14

Difyroy
Industry Observ. (t-':tli) (?;3‘) (t'-s\tgt.) - Adj.R
Chemicals 449 "(;:gg;* "(g:gg;* '('000‘:; 11,27%
Food and Kindred Products 187 +(§:gg;* +(g:gi)** ?1122(); 31.88%
Pharmaceuticals 133 ('_11”103) (-_g’,gga) ’('0%? 5,02%
Manufacturers 2363 '2121'%1;)* "(g:gg;* "(2:?2;* 21,60%
Utilties 1107 +(1°9781) *éig)ﬂ '('1013;)’ 10,82%
CmmOoRah | o o e am
Industrial Transportation 204 +(J:Z;;* +(;:g;;* ?105;? 27,05%
Retall 717 "(;:gg;* *g:g%** ('_gﬁ’gg) 29.96%
gzra\:is:;ate Investment and 797 Iooé15 ()5 (-_ ?’,fg) ?001,%:)1 0.18%
Services 2193 "(g:gg;* *é:gg)“ *é’:gg)“ 5,32%
Unclassified 17 o o s 33.70%
Mean 861 "(;:gg;* '}1:3?7 '('10459‘; 16,44%

Notes: *** statistic significance for level of 1%.
**  statistic significance for level of 5%.
*  statistic significance for level of 10%.

Considering the valuation equations for cash floths, findings in table 5.6, panel B,
also reveal that, as predicted, is positive and significantly different from zeiro all
industries, except Pharmaceuticals and Real Edmtestment and Services. This
indicates that the cash flow component of earniagacrementally valuation relevant,
which means that the coefficient on cash flowsedgffrom that on abnormal earnings.
As with @, in the abnormal earnings equation, the reversaigis of 5, between
accruals and cash flows in the valuation equatisrt®nsistent with accruals and cash

flows being mirror images of each other. As in pakethe coefficient {-statistics) on
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abnormal earnings is significantly positive in abnhall industries and ranges from 0,63
to 2,91 (2,53 to 11,69).

Similarly with the findings of table 5.4, panel Adapanel B, the coefficient on other

information, 5,, varies substantially across industries. In Mactufieers and Services,
the coefficient on other informationg,, is positive and statistical significant indicafin

that other information could be significant in deteing future abnormal earnings in
these industries. For other industries the coefficis not statistical significant, which
means that other information does not seem to Iapact in forecasting abnormal

earnings.

5.4.4. High earnings quality versus low earnings quality prtfolios

After to estimate the accrual system model andctsh flow system model, we divide

the estimated coefficients},, aj,, B, and S, into three classes: high, medium and low

earnings quality. And we also divide the adjusRdfrom equations [5.1c] and [5.2c]
into two classes: high and low earnings qualityappendix 10, tables A.1, A.2 and A.3
report these results and considering them, andrderoto capture the two main
portfolios, industries with high earnings qualitydaindustries with low earnings

quality, we synthesize in the next table 5.7, p@nahd panel B, the results obtained.

We consider an industry of high earnings qualityt iias at least two scores of “high
earnings quality” into the two models (accrualstays model and cash flow system
model) and it is considered of low earnings quafity has at least two scores of “low
earnings quality”. We consider an inconsistent ltasuterms of earnings quality if an

industry has different scores or extreme scoregh(land low) in the persistence and

predictability coefficients, informativeness coeidints and adjuste®’.
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Table 5.7 Portfolios of industries: high, medium and lowreags quality

Panel A: Accrual system model

Earnings Quality

Industry

Persistence and
Predictability

Informativeness

. 2 i
Adiusted R Conclusion
(B, and 53,) ]
(W,and 4,)
Mining+Construction Low Medium Low Low
Chemicals Medium Medium Low Medium
Food and Kindred Products High Medium High High
Pharmaceuticals High Low Low Inconsistent
Manufacturers High High High High
Utilities High Medium Low Inconsistent
Computers, Electronic, ]
Low Medium Low Low
Software and Technology
Industrial Transportation High High High High
Retail Low Medium High Inconsistent
Real Estate Investment ar )
i Medium Low Low Low
Services
Services High Medium Low Inconsistent
Unclassified Low Low High Inconsistent

Panel B: Cash flow system model

Earnings Quality

Industry

Persistence and
Predictability

Informativeness

. 2 i
Adiusted R Conclusion
(B, and 3,) ]
(W,and 4,)
Mining+Construction Low Medium Low Low
Chemicals Medium Medium Low Medium
Food and Kindred Products Medium High High High
Pharmaceuticals Medium Low Low Low
Manufacturers Medium High High High
Utilities Medium Medium Low Medium
Computers, Electronic, ) ] )
Medium High Low Inconsistent
Software and Technology
Industrial Transportation Medium High High High
Retalil Medium High High High
Real Estate Investment ar )
i Medium Low Low Low
Services
Services High Medium Low Inconsistent
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Panel B: Cash flow system model

Earnings Quality

Persistence and )
Industry Informativeness

Predictability Adjusted R2 Conclusion
(B, and B,)
(W,and ;)
Unclassified Low Low High Inconsistent

Crossing the results of panel A and panel B, inabeve table 5.7, we categorize the
industries of Food and Kindred Products, Manufatiand Industrial Transportation

into the portfolio of high earnings quality becaubese industries have at least two
scores of “high earnings quality” into the two misjeccruals system model and cash
flow system model. These industries usually hagé piersistence of abnormal earnings

(), low predictability of accrualsdy,), high predictability of cash flowsd,), high
informativeness coefficientsq and £,) and high explanatory power of earnings to

explain market value added, that means, high asjuBf from equations [5.1c] and
[5.2c].

We consider Mining and Construction and Real Edtatestment and Services into the
portfolio of low earnings quality. In the opposgense, these industries usually have

low persistence of abnormal earningsg,(, high predictability of accrualsdf,), low
predictability of cash flows 4j,), low informativeness coefficientsg and 3,) and

low adjustedR? from equations [5.1c] and [5.2c].

The results of the other industries are considarednsistent because it is not possible
to define a common pattern between them into tleestygtems, accrual system and cash

flow system, simultaneously.

In order to ascertain our hypotheses regarding éaghings quality versus low earnings
quality, we build two sub-samples with the obsaora of the two main portfolios,

industries with high earnings quality and industveth low earnings quality, then we
re-estimate the accrual system model (table 5.@)tla@ cash flow system model (table

5.8) separately for each portfolio over the sanpgeod (1990-2009) and we perform a
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test robustness, tests of significant differenéasthe estimated coefficientsy,, a,,

B, and B, and adjusted?’ from equations [5.1c] and [5.2c].

Table 5.8 presents descriptive statistics of différvariables for each main portfolio,
industries with high earnings quality and industrigith low earnings quality. For
brevity, we report only the mean and median ofrgdut variables of the models.

Table 5.8- Descriptive statistics for high earnings qualitgldow earnings quality
portfolios

High Earnings Quality ~ Low Earnings Quality

Variable
Mean Median Mean Median

MVE, 75,07% 57,66% 63,99% 50,83%
2} TA‘
3
2 . BVE 42,24% 39,57% 47,07% 45,11%
eS Th
=S
2 o ACG, -5,01% - 4,30% - 2,68% -2,37%
23 A
L
= NI? 1,27% 1,62% 0,18% 0,80%
a T
E A[

CFQ, 7,34% 8,13% 4,01% 4,47%

TA

Mean and median values differ across earningstguadirtfolios. Industries in the high

earnings quality portfolios usually have higherues of MVE | NI and CFQ |, and

TA  TA TA
lower BVE and ACG compared to industries in the low earnings qualdstfolios. For
TA TA
example, the mean of th®VE , NIif and CFQ in the high (low) earnings quality

TA  TA TA
portfolio are respectively 75,07%, 1,27% and 7,36%99%, 0,18% and 4,01%).
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The following table 5.9 and table 5.10 report ciogghts, t-statistics, adjuste®* and
the results of the tests of differences from regjogs in all two approaches, accruals
system and cash flows sytem, for both portfolioghtguality portfolio and low quality

portfolio.
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Table 5.9- High earnings quality versus low earnings quali#ccruals system

High Quality (HQ) Portfolio

Low Quality (LQ) Portfolio

Variable

Equation [5.1a]

Equation [5.1b]

Equation [5.1c]

Equation [5.1a]

Equation [5.1b]

Equation [5.1c]

Pred.Sign Coef. Coef. Coef. Coef. Coef. Coef.
(t-stat.) (t-stat.) (t-stat.) (t-stat.) (t-stat.) (t-stat.)
4.458 5.262 2.003 3.490 4.169 1.120
Observ.
a + +0,336** +0,297**
;NI (10,25) (7,03)
a,ACG,_, i -0,119*+ +0,084** -0,089** +0,044*
(-6,51) (6,08) (-3,21) (2,356)
V22ACG +
GNIZ n +4,106** +0,8591*
(15,28) (2,466)
B,ACG, i - 2,665 - 1,137+
(-8,07) (-3,424)
v, m -0,049 +0,589" 0,111 *:;gff
(-1,51) (2,72) (2,68) ’
Adjusted R? 35,56% 0,68% 59,24% 25,65% 12,36% 1,34%
P Chi2(9) = 110,762 Chi2(9) = 7,607 Chi2(9)=439,302 Chi2(9) = 239,282 Chi2(9) = 47,746 Chi2(9)=191,008
p-value= 0,000 p-value= 0,022 p-value= 0,000 p-value= 0,000 p-value= 0,000 p-value= 0,000
R F(357, 4097)=2,455  F(365, 4895)=1,148 F(153, 1846)=11,8293 F(283, 3203)=1,515 F(288, 3879)=2,7873 F(98, 1018)=2,635
p-value= 0,000 p-value= 0,032 p-value= 0,000 p-value= 0,000 p-value= 0,0000 p-value= 0,000
[P Chi2(1) = 16,697 Chi2(1) = 8,558 Chi2(1) = 3036,68 Chi2(1) =0,027 Chi2(1) = 156,852 Chi2(1) = 107,12
9 p-value= 0,000 p-value= 0,003 p-value= 0,000 p-value= 0,869 p-value= 0,0000 p-value= 0,000
et Hatsman Chi2(3) = 738,25 Chi2(1) = 441,54 Chi2(3) = 15,3338 Chi2(1) = 319,776 Chi2(3) = 111,035 Chi2(6) = 15,33
p-value= 0,000 p-value= 0,000 p-value= 0,000 p-value= 0,000 p-value= 0,0000 p-value= 0,000
Estimation method Fixed Effects Fixed Effects Fixed Effects Fixeddefls Fixed Effects Fixed Effects
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Table 5.9- High earnings quality versus low earnings quali#ccruals system

Tests of differences

Tests Test statistic P-value
1140 portolio = A11Q Portiolio 1,942 0,0522*
W10 Portfolio < Wi21.q Portfolio -1,913 0,0558*
181HQ Portfolio ~ :BlLQ Portfolio 12,14 0,0000***
,BzHQ porttolio < Bo LQ Portfolio -0,733 0,4637

Adj'@quatiorﬁ.lq— HQ Portfolio™ Adj R 11,397 0,0000***

Accrual system model comprises the follow equations

Equation [5.1al:NI¢ = e, + NI+ W ACG _ t w ) +E&,

Equation [5.1b]: ACG, = Vo + V,, ACG_ + &4

Equation [5.1c]:(|\/|VEit = B\(t) =B, +BNE+B,ACC+ B, V+ 4
%,—/

Dif gy

Notes:

NI is abnormal earnings, defined as earnings minesithmal return on equity book valuBVE, is the common equity, ws 035087 = NI —r xBVE, _,, wherer is a
discount rate, which is an intertemporal constat#.rThe earnings variable is calculated as neniecbefore extraordinary items/preferred divideibi it WS 01551).ACQt is total
accruals, defined as earninghl{,, ,WS 01551 ) minus cash flows from operatiofSEQ, , Ws 04201).MVE; is the market value equity (WS 0800 Dif is the market value

added Qif

MBV

wev = MVE, — BV, ), that means, the difference between the curremken and book values of common equity. is theother information &, and M are the random
disturbance term angd=1,...N Firms andt =1,... T Period.All variables are sacled by total asseTs’-‘g[ , WS 02999).
*** statistic significance for level of 1%.

** statistic significance for level of 5%.
*  statistic significance for level of 10%.
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PerformingF, Breusch-PagarmndHausmantests we conclude that fixed effects model
improves our results. Performing White test, wecejthe null hypothesis with @
value = 0.000 and consequently we emphasized the hetstasticity, using a fixed
effects model we take into account the individuetenogeneity, as performed in the

previous chapter.

The persistence coefficients of the contemporanestusormal earnings on future
abnormal earnings¢, is always significantly positive for both portfod, which is
consistent with the findings in the previous chagthapter 4) and with prior research
(Barth et al., 1999 and 2005; Dechoet al, 1999; Hand and Landsman, 1999). The
coefficient estimate t{statistics) is respectively 0.336 (10.25) for thgh quality
portfolio, which is consistently higher compared@®@97 (7.03) for the low quality

portfolio.

The w, coefficient of the equation [5.1a], the prediclitypicoefficient of total accruals
on abnormal earnings equation is significantly megafor both portfolios, suggesting
that the lower the proportion of current earningsitautable to accruals, the higher
future abnormal earnings will be. The coefficiestimate tstatistics) is respectively -
0,119 (-6,51) for the high quality portfolio and.G89 (-3.21) for the low quality

portfolio.

The coefficient on other informationy, from equation [5.1a] is positive and statistical

significant for the low quality portfolio, indicaig that other information could be
significant in determining future abnormal earnimyshis kind of portfolio but it is not
statistical significant for the high quality potiifn The coefficient estimatd-Etatistics)
Is respectively -0,049 (-1,51) for the high qualsyrtfolio and 0.111 (2.68) for the low
quality portfolio.

The accruals autoregressions reveal ghatis significantly positive and less than 1.00

indicating stationary autoregressive processesdoruals in both portfolios, which is
consistent with the findings in the previous chagtbapter 4) and with prior research.

The coefficient -statistics) estimatesy,,, is respectively 0,084 (6,08) for the high

173



Chapter 5 — BHage Quality and Valuation: Industry Estimation

quality portfolio and 0.044 (2.37) for the low gixalportfolio. For the two portfolios
considered the coefficient estimates is close t@,zg0, we can conclude that total
accruals are practically a transitory earnings camept in high quality portfolio and in

low quality portfolio.

The valuation coefficients on abnormal earnings, is significantly positive for both

portfolios. The coefficient estimaté-gtatistics) is respectively 4.106 (15.28) for the
high quality portfolio, which is consistently higheompared to 0.859 (2.47) for the low
quality portfolio.

The incremental valuation coefficient of total a@is,5,, is significantly negative for

both portfolios. The coefficient estimatesfatistics) is respectively -2.665 (-8.07) for
the high quality portfolio and -1.114 (-3.42) fteetlow quality portfolio. These findings

are consistent with our previous predictions, otitat, the sign ofa, seems to
determine the sign of3,. The higher predictive ability of the component fature
abnormal earnings, the larger, in absolute valuk,be B,. Second, the higher is the
persistence parametey,,, the higher isg,. And third, 5, is similarly dependent on
the persistence of abnormal earnings, that is, the higher the persistence of abnormal

earnings, the higher ig, and the biggety, is, the biggers, will be.

In fact, the persistence coefficients of the coqteraneous abnormal earnings on future
abnormal earnings, measured &y, the predictive ability of the accruals component,
measured byy,, and the persistence parameter of total accrodasured byy,,, they
seem to be higher for high quality portfolio tham low quality portfolio, so,
consequently, the valuation coefficients on abndémaanings, 5, and the incremental
valuation coefficient of total accruals,, are significantly higher for high quality

portfolio than to low quality portfolio. This posie relation between persistence and
value relevance is consistent with predictions madé tested in prior research, for
example, Lipe (1986), Kormendi and Lipe (1987), tBaat al. (1990, 1992, 1999 and
2005).
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We conduct a univariate test of differences in fersistence coefficients of the

contemporaneous abnormal earnings on future abhosamings ¢,), in the
predictive ability of the accruals component,), in the valuation coefficients on
abnormal earnings/4) and in the incremental valuation coefficient ofal accruals

(5,) between both portfolios and the results are tepdhe above table 5.9.

The test results indicate that the persistenceficaeft of the contemporaneous
abnormal earnings on future abnormal earningg)(in the high quality portfolio is
significantly ¢-stat = 1.942, 0.05 <-value < 0.10) higher than the persistence
coefficients in the low quality portfolio for a sigtic significance level of 10%. The
predictive ability of the accruals componertf) in the high quality portfolio is
significantly ¢-stat = -1.913, 0.05 ¢-value < 0.10) lower than the predictability
coefficient in the low quality portfolio for a ststic significance level of 10%. The
valuation coefficient on abnormal earning@ ) in the high quality portfolio is
significantly ¢-stat = 12.14,p-value < 0.05) higher than valuation coefficient on
abnormal earnings in the low quality portfolio farstatistic significance level of 1%.
Finally, we could not find a difference statistigalsignificant in relation to the
incremental valuation coefficient of total accrudl®,) between both portfolios.
However, these findings support our hypothésig which states that “informativeness
of earnings (G coefficients) is significantly higher in portfolios of industs with high
earnings quality (high persistence of abnormal iegen and low predictability of
accruals) compared to industries with low earnigqggality (low persistence of abnormal
earnings and high predictability of accruals)”.

Table 5.9 also presents explanatory power (adjuBfedfor each estimation. Adjusted
R? from equation [5.1a] and from equation [5.1c] eespectively 35,56% and 59,24%
for the high quality portfolio compared to 25,65%dal,34% for the low quality
portfolio. A univariatet-test of differences in adjuste@® between the two portfolios
shows that the explanatory power in the high qualdrtfolio is significantly (-stat =
11.397,p-value< 0.05) higher than the explanatory power in the fuality portfolio.
These findings support our hypothesis,, which states that “explanatory power of

earnings (adjustedR?) to explain market value added is significantlygher in
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portfolios of industries with high earnings qualifhigh persistence of abnormal
earnings and low predictability of accruals) congplato industries with low earnings
quality (low persistence of abnormal earnings aigti predictability of accruals)”.

In the following table 5.10, we report the reswtghe cash flows sytem approach, for

both portfolios, high quality earnings portfoliocalow quality earnings portfolio.
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Table 5.10- High quality versus low quality earnings — Castwit system

High Quality (HQ) Portfolio Low Quality (LQ) Portfolio
Equation [5.2a] Equation [5.2b] Equation [5.2c] Equation [5.2a] Equation [5.2b] Equation [5.2c]
Variable Pred.Sign Coef. Coef. Coef. Coef. Coef. Coef.
(t-stat.) (t-stat.) (t-stat.) (t-stat.) (t-stat.) (t-stat.)
Observ. 4.458 6.153 2.003 3.490 5.004 1.120
aNIi, + +0,2236+ +0,2105+*
(6,262) (4,76)
QLFQ. N +0,1128" +0,0875"
(6,199) (3,19
¥2.CFO + +0,3567++ +0,1193*
(28,02) (8,170)
ANI + +1,4878" +0,2579
(5,77) (0,74)
BCFO, + +2,6043+ +0,3026
(8,36) (0,764)
Vi 4/ - 0,0484 +0,5611** +0,1150** +0,5661
(- 1,456) (2,59) (2,765) (1,545)
Adj - R? 33,51% 54,25% 59,33% 25,65% 21,33% 13,74%
White test Chi2(9) = 109,564 Chi2(2) =812,0805 Chi2(9)=422,9903 Chi2(9) = 239,63 Chi2(2) = 103,84 Chi2(9)=166,64
p-value= 0,000 p-value= 0,000 p-value= 0,000 p-value= 0,000 p-value= 0,000 p-value= 0,000
TestE F(357,4097)=2,441  F(445, 5706)=3,593 F(153, 1846)=11,726 F(283, 3203)=1,524 F(364, 4638)=2,6025 F(98, 1018)=2,4933
p-value= 0,000 p-value= 0,000 p-value= 0,000 p-value= 0,000 p-value= 0,000 p-value= 0,000
Breuch-Pagan Chi2(1) = 16,3441 Chi2(1) = 35,7944 Chi2(1) = 3034,5 Chi2(1) = 4461,5 Chi2(1) = 87,3114 Chi2(1) = 91,307
9 p-value= 0,000 p-value= 0,000 p-value= 0,000 p-value= 0,9947 p-value= 0,000 p-value= 0,000
Test Hausman Chi2(3) = 732,693 Chi2(1) = 1131,29 Chi2(3) = 14,2151 Chi2(1) = 321,76 Chi2(3) = 948,87 Chi2(6) = 15,6236
p-value= 0,000 p-value= 0,000 p-value= 0,0026 p-value= 0,000 p-value= 0,0000 p-value= 0,0014
Fixed Effects Fixed Effects Fixeddets Fixed Effects Fixed Effects

Estimation method

Fixed Effects
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Table 5.10- High quality versus low quality earnings — Castwit system

Tests of differences

Tests Test statistic P-value

0 114q portfolio ~ @11q Portfolio 2,038 0,0416**
0onq Portfolio = Wi21.q Portfolio 0,4989 0,6178
IE:I.HQ Portfolio ~ lElLQ Portfolio 11,81 0,0000***
182HQ portiolio > B2 LQ Portfolio 8,533 0,0000***
Adj. @qﬁc— HQ portolio > A} R Eq8e | 10,6272 0,0000%

Cash flow system model comprises the follow equatio

Equation [5.2a]:N1# = &, + w NI + w, CFQ,_ 1t w y +E&,

Equation [5.2b]:CFQ, = ),, + V,,CFQ_,+ &,

Equation [5.2(:]:( MVE, - BVE1) =B, +B, Nf+B,CFQ+ [,V + 4
%,—/

Dif yigy
Notes:

NI is abnormal earnings, defined as earnings minesitimal return on equity book valuBVE, is the common equity, ws 0350)." = NI —r XxBVE, _,, wherer is a
discount rate, which is an intertemporal constate.rThe earnings variable is calculated as neiniecbefore extraordinary items/preferred dividefitid it WS 01551).ACQt is total
accruals, defined as earning®{;, WS 01551 ) minus cash flows from operatiosKQ, , Ws 04201).MVE; is the market value equity (WS 0800Dif,;,, is the market value
added Dif
disturbance term ang=1,...N Firms andt =1,... T Period.All variables are sacled by total asseTsA& , WS 02999).

wev = MVE, — BV, ), that means, the difference between the curremken and book values of common equity. is theother information &; and L are the random

*** statistic significance for level of 1%.
**  statistic significance for level of 5%.
*  statistic significance for level of 10%.
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Analogous to the interpretation of table 5.9, we ohserve the results reported in the above
table 5.10 about cash-flow system and after peifugrii, Breusch-PagamndHausmantests

we conclude that fixed effects model improves asuits. After performing White test, we
reject the null hypothesis with grvalue = 0.000 and consequently we emphasized the
heteroscedasticity, using a fixed effects model take into account the individual
heterogeneity.

The persistence coefficients of the contemporanetmermal earnings on future abnormal

earnings,a, is also always significantly positive for both ffolios. The coefficient estimate

(t-statistics) is respectively 0.2236 (6.26) for thgh quality portfolio, which is consistently
higher, although similar, compared to 0.210 (4fé6}he low quality portfolio.

The w, coefficient of the equation [5.1a], the predicliépicoefficient of total cash flows on

abnormal earnings equation is significantly positifor both portfolios, as expected,
suggesting that the higher the proportion of curesarnings attributable to cash flows, the
higher future abnormal earnings will be. The ca#dit estimatet{statistics) is respectively
0.1128 (6.199) for the high quality portfolio an®@875 (3.19) for the low quality portfolio.

Curiously and as the results reported in table Br®,the accrual system approach, the

coefficient on other information,cy, from equation [5.1a] is positive and statistical

significant for the low quality portfolio, indicatg that other information could be significant
in determining future abnormal earnings in thisdkiof portfolio but it is not statistical
significant for the high quality portfolio. The dfieient estimate ttstatistics) is respectively -
0,049 (-1,46) for the high quality portfolio and. 05 (2.77) for the low quality portfolio.

The cash flows autoregressions reveal thgtis significantly positive and less than 1.00

indicating stationary autoregressive processes csh flows in both portfolios. The

coefficient (-statistics) estimatey,,, is respectively 0.357 (28.02) for the high qualit
portfolio and 0.119 (8.17) for the low quality potto.

The valuation coefficients on abnormal earnings, is significantly positive only for high

quality portfolio. The coefficient estimategtatistics) is respectively 1.488 (5.77) for thghh
quality portfolio and 0.258 (0.74) for the low qinaportfolio.
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The incremental valuation coefficient of cash flo®s is also significantly positive only for

high quality portfolio. The coefficient estimatestatistics) is respectively 2.694 (8.36) for the
high quality portfolio and 0.303 (0.76) for the loguality portfolio. These findings are
consistent with our previous predictions, once ,ththe persistence coefficients of the

contemporaneous abnormal earnings on future abmhoearaings, measured byy,, the
predictive ability of the cash flows component, swad by «,, and the persistence
parameter of cash flows, measured gy, seems to be higher for high quality portfoliortha

to low quality portfolio, so, consequently, the wation coefficients on abnormal earnings,

B,, and the incremental valuation coefficient of célslws, 5,, are significantly higher for

high quality portfolio.

Analogous to the accrual system approach, we caraluaivariate test of differences in the
persistence coefficients of the contemporaneousrafal earnings on future abnormal

earnings ¢J,), in the predictive ability of the cash flows cooment (,), in the valuation
coefficients on abnormal earningg,{ and in the incremental valuation coefficient ek

flows (5,) between both portfolios and the results are teépdhe above table 5.10.

The test results indicate that the persistenceficamft of the contemporaneous abnormal
earnings on future abnormal earningg,§ in the high quality portfolio is significantly-6tat
= 2.038,p-value< 0.05) higher than the persistence coefficientthe low quality portfolio
for a statistic significance level of 5%. We coulok find a difference statistically significant

in relation to the predictive ability of the caslows component ¢,). The valuation
coefficient on abnormal earningg() in the high quality portfolio is significantlyt-6tat =

11.81, p-value < 0.05) higher than valuation coefficient on abmak earnings in the low
quality portfolio for a statistical significancevid of 1%. Finally, we found a difference
statistically significant in relation to the incrental valuation coefficient of total accruals
(5,) between both portfolios. The incremental valuatoefficient of total accruals4,) in
the high quality portfolio is significantlyi-ctat = 8.533p-value< 0.05) higher for a statistic
significance level of 1%. These findings suppor dwpothesisH,, which states that

“informativeness of earningsg coefficients) is significantly higher in portfolios of indusés

with high earnings quality (high persistence of @ipmal earnings and high predictability of
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cash flows) compared to industries with low earsiggality (low persistence of abnormal
earnings and low predictability of cash flows)”.

Table 5.10 also presents explanatory power (adjuBfe for each estimation. Adjuste®’
from equation [5.1a] and from equation [5.1c] ispectively 33.51% and 59.33% for the high
quality portfolio compared to 25.65% and 13.74%tfoe low quality portfolio. A univariate
t-test of differences in adjuste® between the two portfolios shows that the explanyat
power in the high quality portfolio is also sigedintly t-stat = 10.627p-value< 0.05) higher
than the explanatory power in the low quality partf. These findings support our hypothesis
H.b, Which states that “explanatory power of earniagjustedR?) to explain market value
added is significantly higher in portfolios of irgtdes with high earnings quality (high
persistence of abnormal earnings and high prediityatft cash flows) compared to industries
with low earnings quality (low persistence of abmat earnings and low predictability of

cash flows)”.

5.5. Summary and concluding remarks

As predicted, we find, for all industries, that théerential ability of accruals and cash flows
components of earnings to help forecast future mbabearnings and the persistence of the

components is due to the fact of the components Hdferent valuation implications.

We base our tests on Ohlson (1999), which extehgs @hlson and Feltham-Ohlson
framework (Ohlson, 1995; Feltham and Ohlson, 1995)modelling earnings components,

just as Bartlet al. (1999), applied to twelve industries. We find that
— Accruals and cash flows aid in forecasting futuse@mal earnings;

— The two components, accruals and cash flows, dinana the same ability to predict
future abnormal earnings, in particular, the ceefhts on accruals and cash flows are
negative and positive, respectively, indicating tilanormal earnings is less persistent
when accruals comprise a larger proportion of currearnings, as previously

predicted,;
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— Considering the definition of net income, thatiteiquals accruals plus cash flows, we
observe that the findings relating to accruals aash flows in abnormal earnings

equations are “mirror images” of each other;

— Comparisons of the autoregressive parameter estnatross industries shows that

accruals are less persistent than cash flows foostl all industries;

— The interaction between two key characteristicshefcomponents, their ability to aid
in forecasting future abnormal earnings (prediditglpiand the persistence of the
components themselves, results in different vadmaitnplications of the accruals and

cash flows components of earnings;

— Accruals and cash flows provide explanatory powar rhaket value added, both
components have value relevance in that their astichtotal valuation coefficients
differ from zero, indicating that they have a sfgint relation with market value
added.

After performing a separate industry estimationoading to the system of equations for each
earnings components (accruals and cash flows) aihdiry two portfolios with the estimated
coefficients, portfolios of industries with highraags quality and portfolios of industries
with low earnings quality we corrobate our hypotsefH +Hip, HoarHop):

- Informativeness of earnings is significantly higlemportfolios of industries with
high quality earnings (high persistence of abnormainings and low (high)
predictability of accruals (cash flows)) comparedpbrtfolios of industries with
low quality earnings (low persistence of abnormalnengs and high (low)

predictability of accruals (cash flows));

- Explanatory power of earnings to explain marketugahdded is significantly
higher in portfolios of industries with high qualiearnings (high persistence of
abnormal earnings and low (high) predictability a€cruals (cash flows))
compared to portfolios of industries with low qiyalkearnings (low persistence of

abnormal earnings and high (low) predictabilityactruals (cash flows)).
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Chapter 6

The Multidimensional Nature of the Earnings Quality Concept: A

Factor Analysis

6.1. Introduction

As explained in chapter 1, section 1.2, the eamiggality (EQ) concept is complex and
nebulous, although the concept is of common usgetls no consensus between academics
and practitioners on its content, there is not igwen definition, neither an adequate measure
for it — earnings quality concept has a multidimenal nature. Consistent with this broad
definition of earnings quality, in chapter 3, wesdebe the several earnings quality constructs
and measures that have been most used in acaderounéing research and in teaching and
we classify them in three main categories: earngqugdity constructs that derive from (1) the
time-series properties of earnings; (2) the aceruquality; (3) selected qualitative
characteristics in the conceptual framework of IASESB. Appendix 3 summarized all

measures and constructs reviewed in chapter 3.

In this chapter our main purpose relies on the ldgweent of a measure instrument that
allows to delimitate the basic constructs and measwf the earnings quality concept,
through the application of exploratory multivariadémalysis, namely, factor analysis of
principal components. We test empirically whethactdér analysis provides a deeper
understanding of the relevant dimensions of eamqality concept.

The purpose of factor analysis is to discover sargmtterns in the pattern of relationships
among the variables. In particular, it seeks toalrer if the observed variables, which are not
measured directly, can be explained largely orelytin terms of a much smaller number of
variables called factors. Although the applicat@infactor analysis is not very common in
accounting research, a number of studies haveeampfiiese techniques.¢, Dechowet al,
1996; Bushee, 1998; Cohenhal, 2004; Lee, 2004; Barua, 2006).
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The chapter is organized as follows: section 6es@nmts the earnings quality measures and
the research design, namely, a detailed descripfitime factor analysis; section 6.3 describes
the sample and data, and results of factor ana(gsisaction of factors) are discussed in

section 6.4. Section 6.5 summarizes and concluaeshapter.

6.2. Earnings quality measures and research design

6.2.1. Earnings quality measures

We design our analysis in two stages:

Stage 1. Allowing us to obtain the basic earningality (EQ) measures by using time-series
data analysis and some ratios analysis.

Stage 2. Allowing us to obtain a set of main “fastoor “underlying dimensions” of EQ,
through the application of factor analysis of pijgad components. Factor analysis is a
data reduction technique to research interdepeneenBy factor analysis we mean
the study of interrelationships between the vaeabh an effort to find a new set of
variables, fewer in number than the original sevafiables, which express what is
commonto the original variables. Thus, whenever we usetédmm “factor analysis”
we are strictly speaking about those techniques disinguish different types of
variance. Similarly, whenever we use the term ‘Gegt or “underlying dimensions”

we are referring to factors that only representmam or shared variation.

Highlight that, in stage 1, we developed a largenemetric work in order to get the different

earnings quality measures importants to aplly #utoir analysis in stage 2.

Based on literature review in chapter 3 and appediin the following table 6.1 we
summarized the earnings quality measures to be umsddctor analysis. We use twenty
earnings quality (EQ) measures EQ to EQ,,. Note that the numbering of the equations
presented in the following table 6.1 is consisteith the numbers presented in the previous
chapter 3, in which it has been reviewed the reielterature concerning the earnings quality

constructs and measures.
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Table 6.1- Earnings quality measures

Dimension

Time series properties

of earnings:

» Persistence

Analitic Formulation

Autoregressive model of order one (AR1) for ann
earnings:

Bl Xu=HTAX &

EQ Measure Identifier

@ EQ-=¢

earnings:

[3'4] X[ = O-l)ﬂ+1

Pearson correlation between current and next peripd EQ-=o0
2~

* Predictability

Based on Lipe (1990), one measure of earn
predictability is also derived from the firm-yearesific
AR1 models. Specifically, we use the square rodhef
error variance from equation [3.1].

* £ - J7* (o)

Pearson correlation between current earnings artl

period cash flow:

[3.5] % =4CFQ.,

e EQ4: ¢1

* Smoothness

We define Smoothneg: as the ratio of firm j's
standard deviation of net income before extraomgir
items ()gt) divided by beginning assets, to
standard deviation of cash flows from operatic
(CFOIt ) divided by beginning total assets.

The correlation between changes in accruals
changes in cash flows.

antEQ, = Corr (AACG,,ACFQ)

* Informativeness
earnings

of

3.71 RET =a,+ EQ EARN+¢,
3.8) RET =a,+ EQAEARN+g,
B9 RET =a,+ Eqw +

Eir
EARN,

The earnings response
coefficient indicates the relative
change in stock price when
earnings-per-share  varies a
monetary unit:

- EQ
. EQ
. EQ

» Relevance

Our measure of value relevan((eReIevancé is

2
¢ EQlO: R,equatior{3.22]'

185



Chapter 6 — The Miithensional Nature of

the Earnings Quality Concept

Dimension

Table 6.1- Earnings quality measures

Analitic Formulation

EQ Measure Identifier

based on the explained variability from the followi
regression of returns on the level and change
earnings:

[3.22]
RET, =9,+J, EARN+J,A EARN{,

the power

in (R?) from [3.22], for each
firm-year specific
regression.
R?

EQll = j t equatior{3.7] *

the adjusted R?
equation [3.7].

EQ.

the adjustedR? from
equation [3.8].

EQ,=

the adjustedR? from
equation [3.9].

explanatory

from

- R?

j t equatior{3.8] *

R?

j .t ,equatior{3.9]*

e Timeliness
Timely loss recognition
(TLR)

Our measure of timeliness is derived from reve
regressions, which use earnings as the depern
variable and returns measures as independent lemia

EARN =a,+a, NEG+S, RET+
+BNEG* RET+{,

[3.23]

where NEG, =1if RET, <0 and NEG, =0

otherwise.

rse

dent
b

2
EQ14 = Rj t,equatior{3.23]"

the adjusted R?> from

[3.23], our measure of
timeliness is based on the
explanatory  power  of
equation [3.23].

EQ.=0,, there is a

demand for timely loss
recognition (TLR) to combat
management’s natural
optimism.

» Conservatism

Our measure of conservatism is the negative ofatie
of the coefficient on bad news to the coefficiemt
good news.

o EQlG:—(ﬂlJ’ﬂ%

Larger values of Timeliness and
Conservatism imply less timely
earnings and less conservative
earnings, respectively, than do
smaller values of these
variables.

Accrual Quality:

Magnitude of accruals:

EQ17: ACQt = N| - CFQ

Extreme accruals [EQ,) are

low quality because they
represent a less persistent
component of earnings.

Changes in total accruals:

EQ,= AACG,

High values of EQg imply

higher changes in total accruals
and provide lower earnings

quality.
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Table 6.1- Earnings quality measures

Dimension Analitic Formulation EQ Measure Identifier

Metrics based on direct| Dechow and Dichev ‘'s(2002) model (DD-model): Based on cross-sectional

estimation of accruals- 317 regressions using the DD-model
to-cash relations [3.17] approach two different earnings

(Dechow and Dichev’s, TCA, —— CFQ._, 9, CFQ ‘g, CFQ,, . quality metrics are defined:

2002): Assets Assets Assgts Assets

« EQgis the absolute
value of firmi ’s residual
inyeart, |fn| :

- EQ, is the standard

deviation of the firm-
specific residuals,

o(é,).

X is any measure of earnings of the several filmor the periodt , in general, the earnings level is calculatedets n
income before extraordinary items/preferred divittetN|,, WS 01551) scaled by Total Asset§ A, WS 02999).
CFOt is cash flows from operations of the several firméor the periodt , is the funds from operations Worldscope

item (WS 04201). ACC is total accruals, defined as earingdNl;) less cash flows from operations

P -P

(CFO,).RET, =——"is the firm j's 12-month stock returnP, is the last stock price in the end of fiscal year
it-1

t (ws 05025).EARN is the firm i's earnings before extraordinary iteimgeart, scaled by market valueNVE; )
at the end of yeat —1. AEARN, is the change in firm i's earnings before extrawady items in yeat , scaled by
market value MVE, ) at the end of yeat —1. MVE, is the market value equity (WS 0800ACA, is the firmi 's
change in current assets between year and yeart (current assets, WS OZZOA)CLH is the firmi’s change in
current liabilities between year1 and yeart (current liabilities, WS 03101)ACASH, is the firmi 's change in cash

between yeat-1 and yeart (cash, WS 020055STDEBT is the firm i ’s change in short term debt and current
portion of long term debt between yegr1 and yeart (short term debt and current portion of long tetebt, WS
03051);DEF; is the firmi 's depreciation and amortization expense in yte@depreciation, depletion and amortization,

WS 01151)g;, , &, are aleatory disturbance termi;=1,...N Firms; t =1,....,T Period.

We use three set of measurement approaches tonadaitwenty earnings quality (EQ)

metrics. The first set of EQ metrics is based on:

— Time-series constructs associated with earningbtguacluded persistenceHQ and

EQ,), predictability EQ, and EQ,) and smoothnes=Q, and EQ);
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— Constructs derived from selected qualitative ottarestics in the conceptual
framework of IASB/FASB, such as, relevanc&(,, EQ,, EQ, and EQ,),

timeliness EQ, and EQ;) and conservatismEQ).

The second set of EQ metrics is based on informiaéiss of earnings construc@,, EQ,
and EQ,). Informativeness is the information content widlspect to future earnings. A large

body of research demonstrates that accounting nsmdned, particularly, earnings have
information content. Earnings quality concept imte of informative content is a way to
assess the relevance and reliability of earningsarfalyse the association between earnings -
that is accounting information - and the stock ggior market values we may use return or

prices models.

And the third set of EQ metrics is based on measofeaccruals quality: magnitude of

accruals E€Q;), change in total accrual€Q,) and metrics based on direct estimation of
accruals-to-cash relations, wheieQ, and EQ,, are based on firm-specific time-series

regressions of Dechow and Dichev’s (2002) model.

Following previous researcle.g, Franciset al, 2004 and 2005; Dechoet al, 2010; Gaio

and Raposo, 2011), we defined the first three baitieis of the first set (persistence,
predictability and smoothness) and all attributdstlee third set (accrual quality) as
accounting-basedbecause these attributes take cash or earnisgl &s the reference
construct and consequently they are typically megsuising accounting information only.
We defined the last three attributes of the firet ¢value relevance, timeliness and
conservatism) and the second set (informativenéssamings) asmarket-based because

proxies for these constructs are typically basedrelations between market data and
accounting data. These attributes take returns rceg as the reference construct,
consequently, measures of these attributes ared basethe estimated relation between

accounting earnings and market prices or returns.

We define the twenty earnings attributes as eidwmounting-basedor market-based to
capture differences in underlying assumptions alie&itfunction of earnings, which are, in

turn, reflected in the way the attributes are messu
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In the next section, we present a detailed desontf the factor analysis.

6.2.2. Factor analysis model

Factor analysis is a statistical technique usedeatify a relatively small number of factors

(Y1 ¥as -0 Y,) that can be used to represent relationships amsetsgy of many interrelated
variables ,X,,...,x,). The basic assumption of factor analysis is thatderlying

dimensions, or factors, can be used to explainnaptex phenomena. For example, variables
such as scores on a battery of aptitude tests reagxpressed as a linear combination of
factors that represent verbal skills, mathematmpalitude, and perceptual speed. Factor
analysis helps identify these underlying, not-diseobservable constructs.

The coefficientslpadings or weighfsa;, withi=1,...,pand j=1,...,p, that define each one

of the new variables are chosen in way that thével@rvariables (principal components)
explain the maximum variation in the original datad don't be correlated to each other. The

model of the principal components can be written as

Yi=a Xt a%t...+ a, X

(6.1] Yo = 8y Xt &, %t 8y, X

Yp=auXt g, %t...F g, X%

The principal components are calculated by deangasrder of importance, i.e., the first

principal component is the combination that accedot the largest amount of variance in the
sample. The second principal component accounthénext largest amount of variance and
Is uncorrelated with the first. Successive comptserplain progressively smaller portion of

the total sample variance, and all are uncorrelaiédeach other.

The variance of the components is designated bsneajues. The size of the eigenvalues

describes the dispersion of the data.
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The mathematical model for factor analysis appsansewhat similar to a multiple regression
equation, where each variable is expressed asearlicombination of factors that are not

actually observed. In a general way, the modelteiik th variable can be written as:

[62] Xi:q1F1+a'2F2+'"+QK E+u
where,
F's are the common factors;

U, is the unique factor,

a, 's are the coefficients used to combine khéactors.

The unique factors are assumed to be uncorrefatbdeach other and with the common

factors.

The general expression for the estimate ofitifefactor, F, is:

[6.3] F :ZP:\M X] =W X+ W, X+...+ W 3(

j=1
where,

W's are known as factor score coefficients, amds the number of variables.

Before beginning the factor analysis, it shouldeRplored each variable individually in terms
of outliers, skewness, kurtosis and normality @f distribution. In case the asymmetry is very
pronounced, it can be needed to transform one oe nariables.

A) Steps in a factor analysis

Factor analysis usually proceeds in four steps:

1. In the first step, the correlation matrix for alinables is computed. Variables that do
not appear to be related to other variables candbatified from the matrix and
associated statitics. The appropriateness of ttterfanodel can also be evaluated. One
of the goals of factor analysis is to obtain fasttirat help explain these corelations, the
variables must be related to each other for théofamodel to be appropriate. If the

correlations between variables are small, it iskehy} that they share common factors.
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At this step, we should also decide what to do wdbkes that have missing values for
some of the variables. In order to evaluate th@@piateness of this kind of model
(factor analysis), we are going to analyze threehous: The Bartlett’'s test of
sphericity, the Kaiser-Meyer-Olkin (KMO) measure da@anti-image matrix. The
Bartlett’s test of sphericity can be used to thsthypothesis that the correlation matrix
Is an identity matrix, i.e., all diagonal terms arand all off-diagonal terms are 0. The
Kaiser-Meyer-Olkin (KMO) measure of sampling adegués an index for comparing
the magnitudes of the observed correlation coeflits to the magnitudes of the partial
correlations coefficients. Small values for the KMfeasure indicate that a factor
analysis of the variable may not be a good idaaescorrelations between pairs of
variables cannot be explained by the others vasabKaiser and Rice (1974)

characterizes the KMO values as it is shown inet@&h?:

Table 6.2- Characterization of the KMO values

KMO Factor analysis classification
1-0,9 Marvelous
0,8-0,9 Meritorious
0,7-0,8 Middling
0,6 -0,7 Mediocre
0,5-0,6 Miserable

<0,5 Unacceptable

The anti-image matrix is another measure of sargpddequacy, the measures of
sampling adequacy are displayed on the diagonakheofanti-image matrix. Again,
reasonably large values are needed for a goodrfantdysis. Thus, we might consider

eliminating variables with small values for the @@ of sampling adequacy.

In the second step, factor extraction — the nurnobéactors necessary to represent
the data and the method for calculating them — rbastetermined. In order to
determine the number of factors necessary we useK#iser method, with
eigenvalues superior to one. At this step, we alstertain how well the chosen

model fits the data.
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3. The third step, rotation, focuses on transformimg factors to make them more
interpretable. We use the varimax method, whiokngptts to minimize the number
of variables that have high loadings on a factohisTshould enhance the

interpretability of the factors, this method is thest commonly used.

4. At the forth step, scores for each factor can bmpded for each case. These
scores can then be used in a variety of other aeslyfor example, regression

analyses.

6.3. Sample and descriptive statistics

Our sample contains 2340 firms which are requiredptepare consolidated financial
statements, from 11 European countries (Franceudar Spain, Belgium, Holland, Italy,
Greece, Lithuania, Romania, United Kingdom andntila It is the same sample used in the
previous chapters, over a 20-year period, from 189@009. Financial and accounting
information is retrieved from th€homson Datastream an®forldScope — Global Research
Annual Industrial FilesAll companies were selected based on the infoonadivailable in

the database. We do not include in the sample letikutions and insurance companies.

In the table 6.3, we proceed to the descriptivelyaiga of the earnings quality metrics —
primary data. We usBASW Statistics — version 18 (Statistical PackageSbcial Sciences)
to analyze data.

Table 6.3- Descriptive analysis of the primary data: EQ measur

EQ measures Mean Median g;i?;?c:g Skewness Kurtosis
EQ 0,361 0,365 1,632 -18,965  1014,741
EQ, 0,329 0,372 0,371 -0,753 0,787
EQ 0,243 0,043 3,142 32,025 1076,872
EQ, 0,262 0,298 0,405 - 0,669 0,396
EQ 1,486 1,039 2,361 -10,417 148,176
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Table 6.3- Descriptive analysis of the primary data: EQ measur

EQ measures Mean Median g;?/?;%g Skewness  Kurtosis
EQ -0,307  -0,388 0,501 0,656 -0,362
EQ 0,006 0,044 47,557 -36,488  1640,844
EQ 0,589 0,135 23,059 -12,439 610,052
EQ 0,115 0,008 2,811 25,182 1082,098
EQ, 0,182 0,211 1,632 - 47,350 2242,000
EQ, 0,171 0,165 0,252 2,166 4,010
EQ, 0,201 0,089 0,266 1,782 2,404
EQ, 0,175 0,157 0.268 2,060 3,262
EQ., 0,251 0,206 0,371 -0,753 0,787
EQ; 1,566 1,005 0,142 -0,025 0,897
EQs 0,765 0,635 1,632 - 18,965 1014,741
EQ, -0,107  -0,044 1,699 - 37,953 1552,835
EQ, 0,001 0,000 2,411 -0,006 774,380
EQ, 0,033 0,018 0,075 12,405 202,711
EQ, 0,023 0,013 0,056 18,952 480,510

The analysis of the table 6.3 shows that genetthiy variables present close mean and
median values, what leads us to conclude that iteibditions are symmetrical or lightly
asymmetric, and that the arithmetic mean can bel usedescribe the center of the

distribution.

According to the asymmetry, we conclude that tistrithution of theEQ,, EQ,, EQ,, EQ,.
EQ. and EQ, variables are slightly asymmetric because skervadse is close to zero. The
distributions of the all others variables are skaéwehe variablesEQ,, EQ,, EQ,, EQ,,
EQ,. EQ, and EQ,, are very asymmetric, since the asymmetry coefftsidake values

greater than zero. These variables are concenttatéte left with a long tail to the right.
Finally, the distributions of the variabldsQ,, EQ,, EQ,, EQ,, EQ,. EQ, and EQ, are

concentrated to the right with a long tail to tb& Hue to negative skenness value. Therefore,
there is not a standard distribution for all valegbanalyzed.
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Relatively to theKurtosis measure we can conclude that almost all variablesent
distributions peaked and leptokurtic, excéf®,, EQ,, EQ,, EQ, and EQ, variables. The

distribution said to be leptokurstic because theffaments of flatness or kurtosis have values
greater than zero. When the absolute values oétbesfficients are greater than 1, it can be
assumed that the distribution of data is not threnabtype, which is the case.

We can conclude that only the distributions of #8®,, EQ,, EQ,, EQ, and EQ; variables

are normal.

However, as the assumption of the normality is metessary to the construction of the
principal components we won't proceed to any ti@nshtion of the data. Furthermore, as the
number of observations is superior to 30 (n > 8@, may apply the central limit theorem,

that is, we can admit that distributions are appnaxely normal.

6.4. Results of factor analysis (extraction of factors)

After the descriptive analysis of the primary datal the verification of the recommendations
previously mentioned, the study began with the iappbn of the factor analysis of principal
components. Considering the exclusion of cases wiitsing values and the measure of
sampling adequacy (MSA) computed for each individwaiable', we suppress absolute
values less than 0.3, the final results of ourdiaahalysis are based in fifteen earnings quality
(EQ) measures of the twenty EQ’s initially conseterOur results excluded tHeQ,, EQ,,

EQ,. EQ, andEQ, variables.

In a first stage, the correlations matrix was eated. This matrix measures the linear
association among the variables through the Pearsoelation coefficients (table 6.4). In

order to apply the factor analysis of the principamponents, the correlations among the
variables should be statistically significant. Ttable 6.5 presents the statistical significance

associated to the linear correlation among theabées.

4 Reasonably large values of the measure of samplileguacy (MSA) computed for each individual vagab
are needed for a good factor analysis. We mighsiden eliminating variables with small values foe tmeasure

of sampling adequacy. The measure of sampling aisgis displayed on the diagonal of the anti-image
correlation matrix.
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Table 6.4- Linear Correlations Matrix

Variables EQ1 EQ2 EQ4 EQ5 EQ6 EQ7 EQ8 EQ9 EQI0 EQ11 EQ12 EQ13 EQ15 EQ19 EQ20

EQL 1,00

EQ2  -0,18 1,00

EQ4 021 032 1,00

EQ5 004 -0,02 018 1,00

EQ6  -004 004 -017 035 1,00

EQ7 005 001 004 003 -003 1,00

EQ8 -001 004 005 -006 -018 -042 1,00

EQ9  -001 -026 -006 003 -011 015 031 1,00

EQI0 004 -026 -010 -0,15 -0,28 003 021 055 1,00

EQ11 -0,18 -0,01 -003 007 003 -002 -003 -010 0,021,00

EQ12 004 -026 -010 -0,15 -028 003 021 055 0,05 150, 1,00

EQ13 -0,18 -0,01 -0,03 007 003 -002 -003 -010 0,020,03 0,02 1,00
EQ15 -031 021 031 019 -011 -0,00 -005 -022 000071 010 0,18 1,00
EQ19 -0,11 -0,07 -0,10 005 006 -002 -0,04 -004 003092 046 100 046 1,00

EQ20 -0,12 -0,23 -0,04 -0,08 0,18 0,03 -0,16 -0,06 0,070,76 0,45 0,79 0,45 0,79 1,00

195



Chapter 6 — The Multidimensional Nataféhe Earnings Quality Concept

Table 6.5~ Linear Correlations Significance Matrix

Variables EQ1 EQ2 EQ4 EQ5 EQ6 EQ7 EQ8 EQ9 EQ10 EQ11 EQ12 EQ13 EQ15 EQ19 EQ20

EQ1

EQ2 0,104

EQ4 0,065 0,010

EQ5 0,398 0,450 0,101

EQ6 0,394 0,391 0,109 0,006

EQ7 0,374 0,459 0,394 0,426 0,403

EQ8 0,484 0,384 0,361 0,333 0,096 0,001

EQ9 0,482 0,031 0,349 0,413 0,210 0,141 0,011

EQ10 0,389 0,029 0,245 0,137 0,020 0,421 0,071 0,000

EQ11 0,099 0468 0416 0,314 0,421 0,450 0,431 0,240 400,4

EQ12 0,013 0,063 0,012 0,089 0,209 0,496 0,369 0,058 980,40,000

EQ13 0,214 0,321 0,235 0,370 0,326 0,452 0,389 0,389 240,40,042 0,000

EQ15 0,013 0,063 0,012 0,089 0,209 0,496 0,369 0,058980,40,332 0,391 0.000
EQ19 0,214 0,321 0,235 0,370 0,326 0,452 0,389 0,389 240,40,012 0,036 0,324 0,000

EQ20 0,195 0,172 0,382 0,286 0,094 0,406 0,134 0,339 040,30,001 0,000 0,000 0,000 0,000
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For a 5% significance level, we can see that mb#teocorrelations among the variables are

not significant, which indicates that the factoalsis is not very adapted for these data.

However, the appropriateness of the factor modellshalso be evaluated observing the
results of Bartlett’s test of sphericity, the Kaiddeyer-Olkin (KMO) measure and anti-image

matrix.

The following table 6.6 presents the results ofBaelett’s test and KMO statistics to analyze
the validity of the application of the factor argly for this sample. The value of KMO
statistics is close to 0.6, which permits to codelthat the application of the factor analysis is

acceptable but mediocre.

Table 6.6- KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy 88,5

Bartlett’s Test of Sphericity Approx. Chi-Square  7697,528
Df 105
Sig. 0,000

From the table 6.6, the value of the test stabsdHe Bartlett’s test of sphericity is large and
the associated significance level is small, spjtears unlikely that the population correlation
matrix is an identity. If the hypothesis that thegplation correlation matrix is an identity can
not be rejected because the observed significawes is large, we should reconsider the use
of the factor model. However, we would like to emta that the Bartlett's test of sphericity
requests the data to come from a normal samplegchwisi not the case for most of the

variables in the analysis.

In table 6.7 we present the values of the anti-enagtrix, namely, the measures of sampling
adequacy (MSA) displayed on the main diagonal, twkiary between 0.414 and 0.730. As all
values are superior to 0.5, except one (0.414) thdicate that we can apply the factor
analysis. Larger values of the measures of sampldeguacy are needed for a good factor

analysis.
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Table 6.7~ Anti-image matrix

Variables  EQ1  EQ2 EQ4 EQ5 EQ6 EQ7 EQ8 EQ9 EQI0 EQI1 EQI2 EQI3 EQI5 EQ19 EQ20
EQL 0615

EQ2 0,184 0,582

EQ4 -046 -023 0,730

EQ5 0,13 0,270 -0,10 0,573

EQ6 0,054 -0,27 0177 -054 0,520

EQ7 013 0,18 0,135 -0,04 0,144 0,414

EQS -004 017 -0,00 0019 0,124 0509 0543

EQ9 0270 0,163 -0,23 -0,18 -001 -0,35 -0,36 0%571

EQI0  -0,19 0,085 0,218 0,127 0,171 0,09 -001 -054 88,5

EQ11  -0,24 0,164 0,305 0285 -026 -002 -0,12 -0,13 4D,1 0,634

EQ12 0418 -020 -043 -042 0,327 -003 0064 0,285 230, -0,85 0,652

EQ13 0,163 -022 -014 -036 0314 0054 0075 0,075 060, -0,90 0,730 0,760

EQ15 0418 -020 -043 -0,42 0,327 -003 0,064 0,285 230, -0,85 0,369 -0,004 0,695

EQl9 0163 -022 -014 -036 0314 0054 0075 0,075 060, -0,90 0,730 0,477 0,001 0,518
EQ20 0011 0299 -016 0441 -046 -007 0,106 -0,00 110, 0,137 -0,25 -0,45 -0,041 -0,867 0,520

& Measures of sampling adequacy (MSA).
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Considering the results of the correlations mathe, Bartlett's test of sphericity, the Kaiser-
Meyer-Olkin measure, the anti-image matrix, naméhg measures of sampling adequacy
computed for each individual variable, we can codelthat the factor analysis is appropriate

to the data, although it is not meritorious or nfiitgl it is mediocre.

The results of the factor extraction are displayethble 6.8. The goal of factor extraction is
to determine the number of factors necessary t@sept the data. The next table 6.8 contains
the coefficients used to express a standardizedhblarin terms of the factors. These
coefficients are called factor loadings, since thaicate how much weight is assigned to
each factor. Factor with large coefficients (in@bse value) for a variable are closely related
to the variable. The matrix of factor loadings &led the factor pattern matrix. To identify
the factors, it is necessary to group the variatilashave large loadings for the same factors.
Another convenient strategy is to sort the factattggn matrix so that variables with high
loadings on the same factor appear together, agrsimtable 6.8. Small factor loadings were

omitted from such table. In table 6.8, no loadilegs than 0.3 in absolute value are displayed.

Table 6.8- Factor extraction, after varimax rotation

Factorl Factor2 Factor3 Factor4 Factor5 Factor 6

Time-series properties (persistence

and predictability)

EQ2 0,783

EQ1 0,723

EQ4 0,589

Relevance

EQ10 0,820

EQ12 0,758

EQ11 0,667

EQ13 0,443

Accruals quality

EQ19 0,837

EQ20 0,829
Informativeness of earnings

EQS8 0,650
EQ9 0,420
EQ7 0,515



Table 6.8- Factor extraction, after varimax rotation

Factorl Factor2 Factor3 Factor4 Factor5 Factor 6

Smotheness

EQ6 0,446

EQ5 0,412

Timeliness

EQ15 0,366
Total variance 2,626 2,486 1,856 1,395 1,315 1,040
% of variance explained 17,51% 16,57% 12,37% 9,30%8,77% 6,93%

% of cumulative variance explained 17,51% 34,08% ,48% 55,76% 64,52% 71,46%

Cronbach’s Alpha based on
0,660 0,598 0,862 0,260 0,369
standardized items

The factor analysis of the principal componentsgelaon the Kaiser approach, resulted in the
extraction of six factors responsible for 71.46%ha total variance explained. The value of
the explained variance allows us to conclude tiat fiactor analysis of the principal
components is acceptable because it is superEd%a

To help us decide how many factors we need to septehe data, it is helpful to examine the
percentage of total variance explained by each.tdta variance is the sum of the variance
of each variable. The linear combination formedfégtor 1 has a percentage of variance
explained of 17.51%, the factor 2 is responsible1©.57% of the total variance, factor 3,
factor 4, factor 5 and factor 6 have a percentdgeanance explained of 12.37%, 9.30%,
8.77% and 6.93%, respectively. Note that the factre arranged in descending order of

variance explained.

The six factors are the following:

Factor 1 - Time-series properties (persistence angredictability) are measured b¥Q,,

EQ and EQ,.

Factor 2 - Relevances by EQ,, EQ,, EQ, and EQ,.

Factor 3 — Accruals qualityis measured b¥eQ, and EQ,,.
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Factor 4 — Informativeness of earningss measure b¥eQ,, EQ, and EQ,.

Factor 5 — Smoothness measure bYEQ, and EQ;.

Factor 6 — Timelinessis only constituted or measured by one earnings qualiasure,

namely EQ;.

In the previous chapter 3, we defined these dinogissor factors.

In table 6.8, the Cronbach’s alpha is also dismldpe each factor. The Cronbach’s alpha is
one of the most commonly used reliability coeffice Alpha (ora ) is based on the “internal
consistency” of a test. That is, it is based ondtierage correlation of items within a test.
Standardized item alpha, is the value that would be obtained if all of the itemsrev

standardized to have a variance of 1.

Cronbach’s alpha (oor) assess the internal consistency reliability & #ach dimension or
factor extracted and each item. One measure deatlgariable is reliable if it is consistent.
One of the basic problems in a study based on dmkinsional variables or dimensions,
consists in the internal consistency reliabilitytbé items used to define each dimension or
factor extracted. The assessment of the internmaistency was made taking into account the
scale proposed by Hill and Hill (2000: 149), whislpresented in table 6.9.

Table 6.9- Internal consistency classification based on Crohisa

alpha (ora)
Cronbach’s alpha (or @) Internal consistency classification
a>0,9 Excelent
09>a >0,8 Good
08>a >0,7 Middling
0,7>a >0,6 Mediocre
a < 0,6 Unacceptable
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According to table 6.8, the factor 3 (accruals fiyahas a Cronbach’s alpha of 0.862, which

means that there is a good internal consistencyngntems EQ, and EQ,,), that is, the

items considered measure what it is intended tesorea

Factor 1 (time-series properties — persistencepaedictability) and factor 2 (relevance) have
a Cronbach’s alpha which range from 0.7 and 0.G6¢chvimeans that there are a mediocre

internal consistency among items.

In general, the results of this empirical studywetdhat through the application of a factor
analysis of principal components is possible tandéhte the basic constructs and measures of
the earnings quality (EQ) concept, reviewed in ¢&ap. The results of our factor analysis of
principal components corroborate our theoreticaliagptions that through this data reduction
technique we can obtain a set of main factors, Wwimeans, factor scores or underlying

dimensions of earnings quality.

The scores for each factor can be computed for easd. In future research, these scores can

be used in a variety of other analyses, for exapmplgression analyses.

Therefore, two main ideas have to be consideregrms of limitations of these results:
- First, three dimensions (accruals quality, smoatkrend timeliness) rest on just two
items and one item, respectively, which is an umdeke situation for the confirming
factor analyses (Byrne, 1998).
- Second, the last dimension (timeliness) is juststiiied by only one item, which

does not even facilitate the calculation of thelinal consistency of the factor.

To solve these two concerns, it is necessary:
- To improve the constructs quality, it is necessaryincrease new items to the
dimensions under analysis;

- To increase the number of observations in the sampl

A test must be reliable to be useful. But it's enbugh for a test to be reliable; it must also be
valid. That is, the instrument must measure wha ihtended to measure. There are many

different ways to assess both reliability and vigfidn this chapter we are concerned with to
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discover a simple pattern in the pattern of retetiops among the variables and with
measures of reliability. In future, it is importatd validate this measure instrument in a

regression analyses, for example.

6.5. Summary and concluding remarks

The literature on earnings quality currently embgoarious aspects of this nebulous

concept. A sole definition of earnings quality caot be found.

Considering the multidimensional nature of the egay®: quality concept and the multiplicity
of measures existing in the literature, our objecin this chapter was to develop a measure
instrument which allows to delimitate the basic stomcts and measures of the earnings
guality concept, through the application of explorga multivariate analysis, namely, factor

analysis of principal components.

The goal of factor analysis is to identify the wlatectly-observable factors based on a set of
observable variables. The mathematical model faofaanalysis appears somewhat similar to

a multiple regression equation.

The results of our factor analysis suggest sixed#fit dimensions of earnings quality: (1)
time-series properties (persistence and predidygbi(2) relevance; (3) accruals quality; (4)

informativeness of earnings; (5) smoothness; aptr(®liness.

However, the empirical evidence gathered showsadbastructs quality should be improved,
and that it is necessary to increase new EQ madtiittse dimensions under analysis (or other
ones), and that the dimension of the sample shalalwlbe increased. Future research should
thus focus on trying to develop a more completesmesmof earnings quality and to validate
it.
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Conclusion

“(...) It is better to face the fight right away, and
reach victory even exposing oneself to failurentha
lining up with those poor in spirit, who do not
suffer much nor enjoy much because they live in

that grey twilight that knows not victory nor deffea

..)

T.Roosevelt

CONCLUSION

Being usually recognized the importance of the iegmin evaluating the performance of a
company, the problem lies on the selection of tements that allow the concrete measure of
earnings quality. It is therefore important to defihe various meanings, identifying ways of

measuring the attributes that provide quality ®alscounting earnings.

The main objectives of this thesis are to provideetter and deeper understanding of the
vectors of analysis in what concerns the dimensafnsarnings quality concept, constructs
and measures, considering its multidimensional reaind to propose a “new” earnings

guality perspective taking into account the virities of the residual income model.

We focus on the use of earnings as measure of agmparformance. Specifically, we take
the position that a high-quality earnings numbelt do three things: it will reflect current
operating performance; it will be a good indicatbfuture operating performance; and it will

accurately annuitize the intrinsic value of the pamy.

This final chapter reflects on the outcomes of ttiesis in respect of the three strands of
analysis outlined in introduction. Outcomes areeassd principally in terms of their
enhancement of theoretical understanding and prastical contributions. The chapter also

present some limitations of the thesis and outlsweee suggestions for further research.
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1 - Overview of key findings

In chapter 1 the different earnings quality deforis were explored and the relevant literature
on studies about the relationship between finanstatement data and firm value was

presented.

We concluded that the subject of earnings quadita icomplex area and no researcher has
been able to provide a unique definition of earsimgiality, neither to find an adequate

measure for it. The concept is complex and nebulous

Some of the most important definitions, construatsl measures of earnings quality are
related with the persistence, predictability andakility of earnings (time-series properties
of earnings). Others authors relate earnings quiithe relation between income, accruals
and cash, taking the view that earnings that mapenolmsely into cash are more desirable
(e.g, Penman, 2001; Harret al, 2000). Schipper and Vicent (2003) view earningality in
relations to Hicksian income and Dechetal. (2010: 344) consider that earnings quality is
“conditional on the decision-relevance of the infation”, so, they consider that earnings
quality is defined only in the context of a spexiiecision model.

However, in general, all agree that earnings quadita summary measure in performance
evaluation and a focal question to assess thetgadlaccounting information. A high-quality
earnings number will reflect current operating parfance, being a good indicator of future

operating performance, and is a useful summary unedsr assessing firm value.

In spite of the complexity of determining earnirggsality and its implications for firm value,

the valuation models based on earnings and boaley#he main sources of firm value, are
viewed typically as an alternative approach to ssdbe firm value. The use of earnings
quality concept in various valuation models cantheoretically justified, once that higher
earnings quality, the more useful the earnings dataa forecasting metric and the more

accurate the valuation.

With the above in mind and knowing that earnings iamportant for evaluation effects and
the investors see in earnings a valuable informasiource to assess the firm value, we

proposed, in chapter 2, a “new” earnings qualityspective, which means a “new” link
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between the three earnings quality constructsjgterse, predictability and informativeness,
based on the virtuosities of the residual incomaleh@dopted by Ohlson (1995) and its
subsequent refinements by Feltham and Ohlson (1&850hlson (1999). In fact, the quality
of accounting information is a function of its ned@ce — a function of its predictability,

informativeness and confirmatory value.

Information has predictive value if it has valuegthquality) as an input to the predictive
processes, that is if it is used by investors tenftheir own expectations about the future. In
this sense, earnings quality concept is a waydesasthe relevance, the reliability of earnings,

in short, the informativeness of earnings, in teaigalue relevance.

In our proposed model, presented in chapter 2 gedationalized empirically in chapters 3
and 4, we redesign the linear information modeM)Lstructure of accounting information in
relation to the market value added and takin@doount the earnings quality concept. We
reinterpret rebuilding the base models (Ohlson,51%®ltham and Ohlson, 1995; Ohlson,
1999), analyzing them and introducing some modifices, namely:
— The dependent variable of our valuation equatieanghe market value added, that
means, the difference between the current marlebank values of common equity.

We express the valuation function in terms of goiigw

— We consider the valuation formula in line with @ags response coefficient (ERC)

literature, we also (re)interpret th@coefficients of the valuation equations aseore

and as that as proxy of the informativeness of market value added. With1

structureg coefficientsprovide a composite measure of earnings quality) (E@t
simultaneously captures the persisteneg,,(,,), the predictability §,) and the

informativeness of earningg3() and its components, building a composite andethre

dimensional measure of earnings quality (EQ);

— And, in our linear information dynamic formulatidine role of theother information

(v, ) is underlined. In sipte of the vagueness andyfuzature of this variable, its

potentialities are pointed out by many authors tiegbgnize its importance in the

industry-specific or entity-specific treatment bétmodel,
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In chapter 4, we tested empirically our linear miation model (LIM) and the results

obtained were the following:

— We didn't corroborate our first hypothesis. Theffinypothesis intended to test
whether imposing linear information structure igorant to draw inferences
from valuation equations based on residual incommdets. Our results
revealed that predictions erros differ significgnithen the linear information
model (LIM) structure is imposed, consequently,sthéindings support the
efficacy of drawing inferences from valuation egol$ based on residual

income models that do not impose the structureigddy the model;

— Our second hypothesis was not corroborated, too. flddings show that
informativeness of earnings seems to cappee si all the relevant value

information of earnings. In our sampleZ coefficientscapture better the

informativeness of earnings alone than if we impths® linear information
model (LIM) structure, that is, if we impose thehbeior theoretically
supported by Ohlson (1995);

— We corroborated our third hypothesis, once thawdieation coefficient of net
income differs from that of total accruals, andsth@f the four major accruals
components differ from each other. So, our findingaggest that
disaggregating earnings into cash flow and totarwads, and total accruals

into its major components aid in predicting mankaue added;

— Finally, our forth hypothesis was also corroborateecause taking to account
the convexity of earnings (Hayn, 1995), we testad relations in a positive
earnings sample. Our findings suggest that lossschave a dampening effect
on the measures of the information content of egsi When we consider
only positive earnings the magnitudes of the vabuaparameter estimates and
the values of adjustedR’*are better performed. Therefore, convexity of
earnings must be taken into account to assess rnfoemiativeness and

persistence of earnings.
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In chapter 5, considering that it is expected thatruals and cash flows components of
earnings have different ability to predict futurbnarmal earnings, different persistence,
different predictability and different valuation jiications, we performed a separate industry
estimations, according to the system of equationgdch earnings components (accruals and
cash flows), and we built two portfolios of firmstivthe estimated coefficients - portfolios of
firms with high earnings quality and portfolios faims with low earnings quality - and we

corroborated our hypotheses,{HH1p, Hoa-Hap). We concluded that:

- Informativeness of earnings are significantly higihe portfolios of firms with
high quality earnings (high persistence of abnormainings and low (high)
predictability of accruals (cash flows)) comparedpbrtfolios of firms with low
qguality earnings (low persistence of abnormal em®i and high (low)

predictability of accruals (cash flows));

- Explanatory powers of earnings to explain markdueraadded are significantly
higher in portfolios of firms with high quality eangs (high persistence of
abnormal earnings and low (high) predictability a€tcruals (cash flows))
compared to portfolios of firms with low quality reengs (low persistence of

abnormal earnings and high (low) predictabilityactruals (cash flows)).

Basing our tests on Ohlson (1999), which extend<hlson and Feltham-Ohlson framework
(Ohlson, 1995; Feltham and Ohlson, 1995) by maagléarnings components, just as Barth
et al. (1999), we also concluded that:

— Accruals and cash flows aid in forecasting futuse@mal earnings;

— The two components, accruals and cash flows, dihnanae the same ability to predict
future abnormal earnings, in particular, the ceefhts on accruals and cash flows are
negative and positive, respectively, indicating tilanormal earnings is less persistent
when accruals comprise a larger proportion of currearnings, as previously
predicted,;

— Considering the definition of net income, thatiteiquals accruals plus cash flows, we
observe that the findings relating to accruals aash flows in abnormal earnings
equations are “mirror images” of each other;

— Comparisons of the autoregressive parameter esignaiross industries shows that

accruals are less persistent than cash flows feostl all industries;
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— The interaction between two key characteristichefcomponents, their ability to aid
in forecasting future abnormal earnings (predidiighiand the persistence of the
components themselves, results in different vabmaitnplications of the accruals and
cash flows components of earnings;

— Accruals and cash flows provide explanatory powar rmaket value added, both
components have value relevance in that their estichtotal valuation coefficients
differ from zero, indicating that they have a sfgaint relation with market value
added.

In chapter 3, we identified in the literature th#edent constructs and measures, concerning
to the multidimensional nature of the earnings iqualoncept, that have been most used in
academic accounting research and in teaching andassify them in three main categories;
earnings quality constructs that derive from (B time-series properties of earnings; (2) the
accruals quality; (3) selected qualitative chandsties in the conceptual framework of
IASB/FASB. In appendix 3, we summarized all measusad constructs reviewed in this

chapter 3.

Consequently, in chapter 6, considering all cors$rand measures reviewed in chapter 3, we
test empirically whether factor analysis providesleeper understanding of the relevant
dimensions of earnings quality concept and permaitslelimitate the basic constructs and

measures of the earnings quality (EQ) concept veade

The main purpose of the chapter 6 was to developeasure instrument which allows to
delimitate the basic factors of the earnings quatibncept, through the application of
exploratory multivariate analysis, namely, factoalgsis of principal components. The goal
of factor analysis is to identify the not-directipservable factors based on a set of observable

variables.

The results of our factor analysis of principal @mments corroborate our theoretical
assumptions that through this data reduction tegleniwve can obtain a set of main factors,

which means, factor scores or underlying dimensadrearnings quality.
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The results of our factor analysis suggest sixed#fit dimensions of earnings quality: (1)
time-series properties (persistence and predidigbhi(2) relevance; (3) accruals quality; (4)

informativeness of earnings; (5) smoothness; aptr(®liness.

2 - Contributions

This thesis contributes to the literature in a nambf ways and it has enhanced theoretical
and empirical understanding of the earnings qualityject.

First, this thesis provides a structure for underding earnings quality. It provides an
understanding of the vectors of analysis in whaiceons the dimensions of earnings quality
concept, constructs and measures, according togttedimensional nature of the concept.

Second, at a theoretical level, this thesis addsva link between the three perspectives of
earnings quality: persistence, predictability amdimativeness, based on the residual income
model. Highlightening the virtuosities of the rasadl income model, we proposed a “new”
earnings quality perspective, focusing our analysithe link between contemporaneous and
future earnings, in line with the linear informatialynamics (Ohlson, 1995; Feltham and
Ohlson, 1995; Ohlson, 1999; Barhal, 1999 and 2005). We reinterpret rebuilding thi i
considering the tridimensional dimension of theneays quality concept. persistence,

predictability and informativeness.

The link between accounting and contemporaneoustyegalues have been extensively
studied. Nevertheless, no study, to our knowlediges, tested whether and to what extent
disaggregating earnings, imposing linear infornrastructure of accounting numbers, aid in
predicting contemporaneous market value added aodide a composite measure of
earnings quality (EQ) that simultaneously captuhespersistence, the predictability and the

informativeness of earnings.

And, third, at the empirical level and taking irdocount the multidimensional nature of the
earnings quality concept, we operationalized aelargltiplicity of measures and constructs

through the application of factor analysis in orteobtain ascore which means, a measure
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instrument that delimitates the basic constructs measures of earnings quality concept. To
our knowledge, this is the first study that openadilizes simultaneously a large diversity of

constructs and measures used to assess the eajuoalig concept.

The determination of the sources of firm value teatral concern of accounting and finance
research that is far from exhausted. With the #temal and empirical approach of this thesis
we hope to have contributed to the clarificationtlwt issue by introducing a theoretical
framework of analysis little used by Portuguesersiiic community, in order to raise new

questions and to encourage their further study.

3 - Limitations

Recognizing that a research study is always a wonlrogress, with limitations and some
aspects to improve in future research, we presenef the limitations of this work and we
hope to solve them in future research.

Some of the limitations of this work are:
— In the empirical part, namely, chapter 4 and chraptesome coefficients of some
variables should have been better analyzed, incpéat, the coefficients of thether
information variable. It should have been made a more detaidedriptive analysis

for theother informationvariable and analyze its economic implications.

— Knowing that the magnitude of earnings and its comemts, accruals and cash flows,
depends on a number of company characteristicé, asithe company’s stage in its
life cycle, the length of its operating cycle, atlte volatility of its underlying
operations, in chapter 5 about separate industiypasons, we should have paid more

attention to the firm characteristics.

— In spite of the results of the empirical study loé tchapter 6 show that through the
application of the factor analysis of principal quunents is possible to delimitate the
basic constructs and measures of the earningsty&@Q) concept reviewed, the

empirical evidence gathered also shows that coststrguality should be improved,
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and that it is necessary to increase new EQ mdtitise dimensions under analysis
(or other ones), and that the dimension of the saustpould also be increased. Future
research should thus focus on trying to developeermomplete measure of earnings

quality and to validate it.

4 — Opportunities for future research

With the above in mind, namely that magnitude oheeys and its components, accruals and
cash flows, depends on a number of company chaiside, and that a more complete
measure of earnings quality should be develop aditlate, in future research, we can
develop a model that examines the relation betveegrearnings quality measure, obtained
from factor analysis, and firm characteristics.

In fact, as we explained previously, the scoresefrh factor can be computed and used in a
variety of other analyses, for example, regressioalyses. And any expression on earnings
quality is a function of the period of the analysiee industry composition of the sample, the

life cycle stage in which the firm is, the compotseof earnings, etc.

As we explained in the previous chapters, our sangphsists of all domestic listed firms
from 11 European countries that are required tpameeconsolidated financial statements and
we obtained data for the 1990-2009 period fromTthemson Datastream and WorldScope —

Global Research Annual Industrial Files

Knowing that:
— after 2005 all listed firms in the European UnidaUj had report its financial
statements according to the International FinariRggorting Standards/International
Accounting Standards (IFRS/IAS); and

— the eleven Europen countries considered in our kaare: Belgium, France, Greece,
Holland, Ireland, Italy, Lithuania, Portugal, Rom@nSpain and United Kingdom.
Our sample is made in agreement with firms basedcane law countries and

common law countries. Based on previous studigg Hail and Leuz, 2007; Bartt
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al., 2008; Cabrita and Isidro, 2008; Landsn&nal, 2009; Cheret al, 2009), the
group of code law countries are constituted by Behy France, Greece, Holland,
Italy, Lithuania, Portugal, Romania and Spain. Goas that are part of the common

law are the United Kingdom and Ireland,

we intend to test empirically, in future reseanthhere is a different impact on information
content of annual earnings in code law countriegpg®sed to the common law countries and

in the following sub-periods:
a) the period before of firms have started to use RS (before 2005);

b) the period after of firms have started to use IFRS{after 2005).
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Appendix 1 — Variables description

Variable

Definition

Net sales or revenues
(WS*01001)

NET SALES OR REVENUES (REV) represents gross sales other
operating revenue less discouts, returns and afioas

Depreciation,
and amortization
(WS 01151)

depletior

n DEPRECIATION (DEP) represents the process of atlngahe cost of a

depreciable asset to the accounting periods cowduedg its expected
useful life to a business. It is a non-cash chéogeise and obsolescence
of an asset.

DEPLETION refers to cost allocation for naturalagesces such as oil
and mineral deposits.

AMORTIZATION relegates to cost allocation for intgihle assets such
as patents and leasehold improvements, tradeniayk&plates, tools and
film cost.

Net income before
extraordinary
item/preferred dividends

(WS 01551)

NET INCOME BEFORE EXTRAORDINARY ITEMS/PREFERRED
DIVIDENDS (NI) represents income before extraordyndtems and
preferred and common dividends, but after operating non-operating
income and expenses, reserves, income taxes, tyinaterests and
equity in earnings.

Cash & equivalents
generic
(WS 02005)

- CASH & EQUIVALENTS — GENERIC (CASH) represents casid due

from banks for banks, cash and short term investsnéar all other
industries. This item is available in the annuahei series and the
quarterly, semiannual and trimester interim timaiese It is only
available at the company level.

Receivables (net)
(WS 02051)

RECEIVABLE (REC) represents the amounts due to tbenpany
resulting from the sale of goods and services editto customers (after
applicable reserves). These assets should reagobabéxpected to be
collected within a year or within the normal opergt cycle of a
business.

Inventories — Total
(WS 02101)

INVENTORIES (INV) represent tangible item or meacilise net of
advances and obsolescence acquired for eithereéb)e directly or (2)
included in the production of finished goods mantifeed for sale in the
normal course of operation. In the manufacturinmpanies this item is
classified as follows (depending upon the stagearhpetition in the
manufacturing process).

Current assets — total

CURRENT ASSETS (CA) represents cash and other sagbat are

(WS 02201) reasonablyexpected to be realized in cash, sotbiesumed within one
year or one operating cycle.
Property, plant and PROPERTY, PLANT AND EQUIPMENT (PPE) represents iahg

equipment — gross

assets with an expected useful life of over one wdech are expected to

“|n all variables considered, we present the Wsddpe item (WS).
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Appendix 1 — Variables description

Variable

Definition

(WS 02301)

be used to produce goods for sale aftifbribution of services.

Total assets
(WS 02999)

TOTAL ASSETS (TA) represent the sum of total cotrassets, long
term receivables, investment in unconsolidated ididrges, other
investments, net property plant and equipment &ner @ssets.

Accounts payable
(WS 03040)

ACCOUNTS PAYABLE (PAY) represents the claims ofdeacreditors
for unpaid goods or services, which are due withamnormal operating
cycle of the company.

Short Term debt & curren
portion of long term debt
(WS 03051)

t SHORT TERM DEBT & CURRENT PORTION OF LONG TERM
DEBT (STDEBT) represents that portion of debt pagatithin one year
including current portion of long term debt and k&g fund
requirements of preferred stock of debentures.

Current Liabilities — Total
(WS 03101)

CURRENT LIABILITIES represent debt or other obligats that the
company expects to satisfy within one year.

Long Term Debt
(WS 03251)

LONG TERM DEBT represents all interests bearing afiicial
obligations, excluding amounts due within one yédars shown net of
premium or discount.

Total Liabilities
(WS 03351)

TOTAL LIABILITIES represents all short and long terobligations
expected to be satisfied by the company.

Common Equity

COMMON EQUITY (BVE) represents common shareholders’

(WS 03501) investment in a company.

Total Shareholder's TOTAL SHAREHOLDER'S EQUITY represents the sum ofeferred

Equity Stock and Common Shareholders Equity. This iteraviilable in the

(WS 03995) annual time series and the quarterly, semicanmultamester interim
time series. It is only available at the compamgle

Total liabilities  and| TOTAL LIABILITIES AND SHAREHOLDER’S EQUITY represeis

shareholders’ equity the sum of total liabilities, minority interest, mequity reserves,

(WS 03999) preferred stock and common equity.

Funds from operations
(WS 04201)

FUNDS FROM OPERATIONS (CFO) represents the sumhef met
income and all non-cash charges or credits. Ihés dash flow of the
company. If a statement of changes in financialitipss has not been
provided, but the company discloses an aggregate ftaw, this amount
has been used. Where cash flow has not been didciosany manner, it
is estimated based on net profit before dividentis plepreciation,
reserves charges, provision for loan losses fokdjaand provision for
future benefits for insurance companies.

Market prices — monthly

MARKET PRICE — MONTHLY CLOSE represents the closimgce of

close — (WS 05025)

the stock at its respective month end.
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Appendix 1 — Variables description

Variable Definition
Common shares COMMON SHARES OUTSTANDING represent the number bares
outstanding outstanding at the company’s year end. It is tlfferdince between issued
(WS 05301) shares and treasury shares.
Market capitalization Market capitalization represents the total markdtie of the company or
(WS 08001) market value equity (MVE).
Market Price-Year End * Common Shares Outstanding.
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Appendix 2 — Definition of accruals and different ypes of accruals

Concept

Author

Definition

Total Accruals
(Normal Accruals)

Current accruals

Operating accruals

Total net accruals

Abnormal Accruals or
Extreme Accruals or
Discretionary Accruals

Butler et al. (2004)

Sercuet al. (2002)

Ahmedet al. (2004)

Jones (1991)

McNichols (2002);
Myerset al. (2003)

Richardson (2003)

Richardson et al.
(2005 and 2006)

DeAngelo (1986)

Guayet al. (1996)

Total accruals are earnings before extiaarg items
and discontinued operations minus operating cash
flows from continuing operations.

Total accruals are computed as working tahpi
accruals minus depreciation.

Total accruals are obtained by making tiflerénce
between income (before extraordinary items and
discontinued operations) and operating cash flows.

Normal accruals of the Jones Modelthareaccruals
that the average firm with the same characteristics
would have shown. The residual therefore is the
measure of discretionary accruals.

Current accruals recognized in period t are eqoal t
the recognition of cash flows realized in t-1 andoe
realized in t+1 minus the sum of cash flows realiie
period t but to be recognized in t+1 or being
recognized in t-1 plus the estimation error in peri's
opening accrual that will be realized in t+1 andos
the closing error for period t-1 realized in pertod

According to Myerset al. (2003) those are equal to
(change in current assets — change in cash and cash
equivalents) — (change in current liabilities —roga in
short-term notes and current portion of long term
debt).

Operating accruals are the cuwparating accruals
less depreciation and amortization expense.

Total net accruals are equal to net income — cash f
operating activities — cash from investing actesti—
cash from financing activities.

Total net operating accruals can be split up inraent

and a non-current part. It is the change in netaipey
assets or also net income — cash from operating
activities — cash from investing activities.

Abnormal total accruals is the aihce between
current total accruals and normal total accrualg (a
both can be split up in a discretionary and non
discretionary part).

Abnormal accruals or discretionary accrumis the
same.
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Appendix 2 — Definition of accruals and different ypes of accruals

Concept

Author

Definition

Working capital
accruals

Accruals relating to
financing activities

Accruals relating to
investing activities

Assets and liabilities
accruals

Franciset al. (2005)

Richardson et al.

(2005 and 2006)

Richardson et al.

(2005 and 2006)

Richardson et al.

(2005 and 2006)

Abnormal accruals are accruals introduceg b

management to achieve specific earnings outcomes.
Abnormal accruals are a synonym for discretionary
accruals.

Working capital accruals are in general short-term
accruals. They exclude the components for
depreciation and other long-term charges. Those
accruals are equal to the increase in accounts
receivable + the increase in inventory + decrease i
accounts payable and accrued liabilities + decrease
income taxes accrued + increase (decrease) insasset
(liabilities) — other.

Accruals relating to financing activities are fiéal
obligations and involve deferrals of past cashoiwff
and are carried at cost. They involve little subyjec
judgment and are inherently reliable.

Accruals relating to investing activities relate ttee
operating activities of the firm and more specificto
expenditures that provide productive capacity mathe
than to expenditures that directly produce a good o
service. Those accruals typically involve the
capitalisation of cash outflows relating to capital
expenditures, development costs, business acouisiti
and long-term loans.

Francis and Krishnan Assets and liabilities accruals relate to a balasteet

(1999); Richardsoret

al. (2005 and 2006)

categorization:

— Asset accruals are rather subjective and

examples include allowance on receivables,
write-off of obsolete inventory and
depreciation schedule for PP&E.
Examples of asset accruals: allowance on
receivables, the write-off of obsolete
inventory and the depreciation schedule for
PP&E (Richardsoet al, 2005 and 2006).

— Liability accruals are far less subjective but
some of them include nevertheless a
subjective judgment like for example advance
payments and warranty liabilities. In general
they provide less direct information about
earnings quality.

Examples of liability accruals include bad
debt, loan loss reserves, pension costs, leases,
contingent liabilities (Francis and Krishnan,
1999).
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Appendix 2 — Definition of accruals and different ypes of accruals

Concept Author

Definition

Performance-adjusted Ahmedet al. (2004)
abnormal accruals

The most common liabilities accruals representréutu
financial obligations such as accounts payable;uact
liabilities, taxes payable, pension obligationst Biere
are also non-financial obligations like warranty
liabilities and advance payments.

Performance-adjusted abnormal accrualsequal to
the difference between a firm’s abnormal accruats a
the median value of abnormal accruals for its itigus
return-on-assets decile. Negative as well as pesiti
values of those abnormal accruals indicate a greate
disparity between earnings and accounting (ecojomic
fundamentals.

Ahmed et al. (2004) obtains those accruals by taking
the residual from the cross-sectional modified §one
Model and subtracting the median residual from a
matching portfolio based on the percentile rankifig
earnings.

Components of accruils are changes in accounts receivable, changes émtory, changes in other current
assets, changes in accounts payable, changes @3 tmyable, changes in other current liabilities an

depreciation and other long-term charges.
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Appendix 3 — Summary of earnings quality measures

Earnings Attributes

Analitic formulation

EQ’s Metri cs

Justification

Studies that use the same

or similar indicators

* Persistence

Autoregressive model of order one (AR1) for annua
earnings:

Bl Xu=&H+t@AX+E

EQ = @. values of @

close to one imply highly

Following previous
measure earnings persistence as

research we 1992);

persistent earnings, whilesjope coefficient estimatgq, from

values of ¢ close to zerg
imply highly transitory
earnings. ¢ captures thg
persistence of earnings.

an autoregressive model of ord
one (AR1) for annual earnings.

Lev (1983); Ali and Zarowin
Sloan (1996);

chardsonet al. (2005 and
2006); Francist al. (2004 and
2005); Ball and Watts (1972);
Watts and Leftwich (1977);
Dechowet al.(2010); Gaio and
Raposo (2010).

t

Pearson correlation between current and next period
earnings:

B4 % =0%,

EQ,= 0, values of O,
close to one imply highly

Persistence is the degree to wh
earnings performance persists into

persistent earnings, whilethe next period. It can be measu

as
values of J; close to zerg

imply lower persitent.J;

is the firm-specific pearson
correlation between current
and next period earnings.

the firm-specific

pearson
correlation between current a
next period earnings.

cliVysocki (2006).
ed

d

 Predictability

Based on Lipe (1990), one measure of earnings ¢iedadlity
is also derived from the firm-year specific AR1 retd
Specifically, we use the square root of the erasiance from
equation [3.1].

predictabl

~2
EQ =40 (3’[) Large (small) values of EQ,
imply less (more)
earnings.

Lipe (1990); Dechowet al.
(2010); Gaio and Raposo
£(2010).

Pearson correlation between current earnings and ¢

period cash flow:

EQ,= ¢,, values of @

close to one imply highly

Predictive ability is the ability of
current earnings to predict futu

Wysocki (2006).
e

239



Appendix 3 — Summary of earnings quality measures

Earnings Attributes

Analitic formulation

EQ’s Metri cs

Justification

Studies that use the same

or similar indicators

B35 X, =¢,CFQ,,

cash flow.

correlation between current
earnings and next period

predictability earnings| cash flow from operations. In @
while values of¢j close to similar way as persistence, this

] tends to be measured as the firm-
Z€ro imply lower| specific pearson correlation betwegn
predictability. ¢1 is the| current earnings and next period
firm-specific pearson cash flow.

* Smoothness

We define Smoothne§s as the ratio of firm j's standar

deviation of net income before extraordinary ite@gt)

divided by beginning assets, to its standard deviaif cash
flows from operations(CFOlt) divided by beginning total
assets.

d_ o 0(x)
B ey

A lower ratio (lower values o

Smoothnesy) indicates

stream relative to cash flow:
Smaller ratios
income smoothing.

more smoothing of the earning

imply morg

Discussions of the benefits

Sadan (1981), and Chaneyt al.

suse their private information abo
5.future  income

achieve a more
hence more
earnings number.

useful,

smooth earnings include Ronen aj

(1998). Arguments that smoothne
is a desirable earnings attribut
derive from the view that manager

t

to smooth oyt

transitory fluctuations and therehy
representative
reported

Smoothing transitory cash flows can
improve earnings persistence anhd

fHunt et al. (2000) ; Thomas
nand Zhang (2002) ; Francit
al. (2004); Franciset al.
s 2005); Leuz et al. (2003);
echowet al. (2010); Gaio and
%aposo (2010).

47 Our measure of smoothness is the same as in Bretnal. (2005), and similar to those used by Lewzl. (2003) and Hunét al. (2000). Leuzet al. (2003)
examine the ratio of the standard deviation of afiieg income scaled by assets, to the standaratitaviof cash flows from operations scaled by asdétintet
al. (2000) examine the ratio of the standard deviatbmon-discretionary net income (equal to opegpitash flows plus non-discretionary accruals) ® th
standard deviation of cash flows from operations.
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Appendix 3 — Summary of earnings quality measures

Earnings Attributes

Analitic formulation

EQ’s Metri cs

Justification

Studies that use the same

or similar indicators

earnings informativeness. Howeve
managers attempting to smog
permanent changes in cash flo
will lead to a less timely and leg
informative earnings number.

lr’
th
S
S

The correlation between changes in accruals andgelsain

cash flows.

* EQ=Corr(AACG,,ACFQ)

Negative

evidence of income smoothing.

correlations  areunmanaged earnings series,
extreme values of the smoothi?t"g

The idea is that changes in casheuz et al. (2003); Dechowet
flows capture the innovation in theal. (2010).

measures indicate how mu
volatility has been removed fro
the series by means of accru
taken in
shocks. Leuzet al. (2003) sugges

response to econonjic

{o)
h

als

that the resulting smoothed earnings

are less informative as a result

of

the noise added by management

interventions.

* Informativeness
earnings

of

General Model:

(3.6]

Where,

V - avariable representing some market measuraloéy
A - any vector of accounting variables, such asiegsrper

share;

V - any vector of information other than informatiam

V= f(AV)

accounting numbers.

e The earnings

respons
coefficient

(EQ, EQ, EQ)

indicates the relative chang
in stock price when
earnings-per-share varies
monetary unit. The measu
of earnings is deflated b
the stock price at the end
fiscal year, in order td

eln this scenario,
response coefficient (ERC) has be
used as a measure of earnin
quality. Prior research demonstrat
ethat firms with sustained increas
in earnings have higher ERCs th
ather firms (Barthet al, 1999). The
eERC appears as a measure
y earnings information content and,
bfthis sense, it constitutes a proxy
reported earnings quality.

the earnings

ormendi and Lipe (1987);
aston and Zmijewski (1989);
ollins and Kothari (1989);
arth et al. (1999); Hayn
1995).

D D

=
Al

of
n
of
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Appendix 3 — Summary of earnings quality measures

Earnings Attributes

Analitic formulation

EQ’s Metri cs

Justification

Studies that use the same

or similar indicators

First (1%) specification:

37 RET =a,+ EQEARN+&,

Second (2% specification

B8] RET =a,+

EQA EARN+¢&,

Third (3") specification

AEARN,

[3.9] Aoy fi
EARN,_,

RET =a, + EQ

consider the firms size an
to reduce the
heterocedasticity tha
happens in this type ¢
relationships.

More informative component
of earnings will have a hige

EQ, EQ, EQ.

Investors respond t
information that has valu
implications. A higher

correlation with value implieg
that earnings better
fundamental performance.

refle¢

d

t

=

Greater earnings persistence
| been shown to be associated
®larger slope coefficients
returns to earnings

=

©

1%

—

Many authors also analyze the
earnings persistence through the
analysis of the values of ERC.

relating

N

as
ith

* Relevance

Our measure of value relevan(Relevancé is based on

the explained variability from the following regsésn of
returns on the level and change in earnings:

RET, =+ EARN+SA EARNHG,

2
* EQ.LO = R,equatior{3.22]’

the explanatory powe
(R?) from [3.22], for each

measured as the ability of earnin
to explain variation in
where greater explanatory power

Value relevance construct is ofternCollins et al. (1997); Francis

gend Schipper (1999); Bushman

returng, et al. (2004); Franciset al.

i$2004); Barth et al. (2001);

[3.22] firm-year specific| viewed as desirable. Gaio and Raposo (2010).
regression.

The reference construct is therefgre

Large (small) values of Stock price or stock return. Orle

Relevanceimply more (less) Stream of this research interprets

value relevant earnings. value relevance as a measure | of
usefulness d.g, Collins et al.

. (1997); Francis and Schipper

Lower values of EQlO imply (1999)). This interpretation rests on

lower value-relevant earningsthe view that value relevande
and therefore poorer earningsmeasures capture combin
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Appendix 3 — Summary of earnings quality measures

Earnings Attributes

Analitic formulation

EQ’s Metri cs

Justification

Studies that use the same

or similar indicators

quality. The value relevance ¢
earnings (that is, the ability d
earnings to explain variation i
returns or prices) is a desirab
attribute, as it is usually seen

a direct measure of the decisi
usefulness of earnings.

2
* EQ.L1: F\)j,t,equatior[3.7]'
the adjusted R?® from
equation [3.7], our measuf
of value relevant is based @
the explanatory power ¢
equation [3.7].

2
* EQ.L2: Rj,t,equatior[s.s]'

the adjusted R* from
equation [3.8].

. EQ,= R

j t ,equatior{3.9]’

the adjusted R?® from
equation [3.9].

More value relevant earning
. . 2
will have a higherR” .

as
DN

=

[

frelevance and reliability, two ke
f concepts in the FASB’s conceptu
nframework (for an
lediscussion, see Bardt al, 2001).

extende

Oy <<
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Appendix 3 — Summary of earnings quality measures

Earnings Attributes

Analitic formulation

EQ’s Metri cs Justification

Studies that use the same

or similar indicators

» Timeliness
Timely loss
recognition (TLR)

Our measure of timeliness is derived from reve
regressions, which use earnings as the dependeéalbieaand
returns measures as independent variables:

EARN =a,+a, NEG+ [, RET+
+BNEG * RET+{},
where NEG, =1 if RET <0 and NEG, =0

otherwise.

[3.23]

rse _ D2
° EQ14 - Rj t,equatior{3.23]"

the adjusted R® from
equation [3.23], outl to
based on the explanato

power of equation [3.23]. | aI., 2000).

Higher values of EQ,, imply

more
higher

timely earnings anfl

earnings quality
Earnings that reflect the
information incorporated i
stock returns more quickly are
seen by investors as being [of
higher quality.

A higher ,q implies more timely

incom

Timeliness and conservatism, thgsBall et al. (2000); Bushmaret
two attributes derive from the vie
that accounting earnings is intend
.25, ! measure economic
measure of timeliness isdefined as changes in market val
[Yof equity (see, for example, Badt

al. (2004); Raonic et al
2@2004); Franciset al. (2004);
e Dechowet al. (2010); Gaio and
uRaposo (2010).

. recognition of the incurred losses jn
« EQg=p . there is 4 earnigngs.

demand for timely losg

recognition (TLR) to

combat management’s

natural optimism. TLR

represents  high  qualit

earnings.

» Conservatism Our measure of conservatism is the negative ofratie of Conservatism differs fron

the coefficient on bad news to the coefficient ondjnews.

. EQ16=—('81+'B%

Larger values of Timelines reflect

differentially

timeliness in that it reflects th
ability of accounting earnings t|

economid

Basu (1997); Pope and Walker
£(1999); Givoly and Hayn
0(2000); Franciset al. (2004);

Dechowet al.(2010); Gaio and
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Appendix 3 — Summary of earnings quality measures

Earnings Attributes

Analitic formulation

EQ’s Metri cs

Justification

Studies that use the same

or similar indicators

and Conservatism imply leg
timely earnings and leg
conservative earnings
respectively, than do smallg
values of these variables.

Higher values of EQ ¢ imply

lower conservative earning
and a poorer quality o

earnings. Conservativ|
accounting is expected f
reveal information tha
managers might hav|
incentives to hide otherwise, s
investors usually se

conservatism as a desirah
attribute of earnings.

slosses (measured as negative st
sreturns) and economic  gair
, (measured as positive stock return
2rThe reference construct for bo
timeliness and conservatism
therefore stock returns, but the t
constructs differ in that timelines
does not distinguish betweeg
Spositive and negative return
f timeliness is the explanatory pow,
P of the regression and conservati
Ois the ratio of slope coefficients g
negative returns to slop
Ecoefficients on positive returng
O0Combined timeliness an
E conservatism are sometim
Ijescribed  as “transparency”,
desirable attribute of accountir
earnings (see, for example, Bail
al., 2000).

békaposo (2010).
s
S).
h
is

(szzuy (D:B‘_E_ijwo

Accrual Quality:

Our approaches to measuring earnings quality relyaq
measure of accruals.

Magnitude of accruals:

. EQ,: ACG, = X - CFQ

Changes in total accruals:

Extreme accruals are lo
quality because they represen
less persistent component
earnings.

High values of EQg imply

[a
of

A simple approach to measurir

higher changes in total accrug

Dechowet al.(2010).

dgbeAngelo (1986).
of

|€arnings quality as the inverse

245



Appendix 3 — Summary of earnings quality measures

Earnings Attributes

Analitic formulation

EQ’s Metri cs

Justification

Studies that use the same

or similar indicators

. EQ,= MCG,

and provide
quality.

lower earning

sestimates and judgments embedg
in accruals is based on changes
total accruals. As long as son
portion of accruals is both no
manipulated and approximate
constant over time, changes in to
accruals  measure  manager|
manipulations, and provide 4
inverse measure of earnings qualit

ed
n
ne

al
al

>

Metrics based on direct
estimation of accruals-
to-cash relations
(Dechow and Dichev’s,
2002):

Dechow and Dichev ‘s(2002) model (DD-model):

[3.17]

TCA _ CFQ ., CFQ CFQ.,,

BT e el el
Where,

TCA is the firm i's total current accruals in yeat
=(ACA, —-ACL, ~ACASH +A STDERT:

CFO,, is the cash flow from operations in yedr, is

calculated as net income before extraordinary itlss total
accruals (ACC}‘ ) , where:

ACC, =ACA-ACl -A CASH+A STDEBF D,
t [ t i

Based on  cross-section
regressions using the DO
model approach two differer
earnings quality metrics ar
defined:

- EQ,is the absolute valu

of firm i 's residual in year

e

- EQ, is the standarg

deviation of the firm-
specific residuals
().
Consistent with the
construction of the othe
metrics, larger absolut

alDechow and Dichev ‘s (2002
-regression model relate curre
taccruals to past, current and futy
ecash flows (thus the mapping
cash flows in accruals). Thes
measures can be interpreted in
sense that when variations
£ accruals are not explained by (pa
current or future) cash flows (thu
the higher the standard deviation

the firm-specific regressio
residuals, the lower the earnin
quality), this results in lowe

earnings quality and therefore low
earnings sustainability, because

see earnings quality in relations

sustainability higher earning
quality signals that the earning
pattern is intrinsic and thereforf
sustainable.

1)

residuals and larger standa

) Dechow and Dichev (2002);
nMcNichols (2002); Francist
ral. (2004 and 2005); Finn
pfScholer  (2004);  Wysocki
€(2006).

he

n

St,

s

of

n
JS

er

to

[

rd
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Appendix 3 — Summary of earnings quality measures

Studies that use the same

Earnings Attributes Analitic formulation EQ’s Metri cs Justification S
or similar indicators

deviations of residuals suggest
poorer earnings quality.

X, is any measure of earnings of the several fitnfsr the periodt , in general, the earnings level is calculatedetsntome before extraordinary items/preferredciinds (N |l , WS 01551) scaled
by Total Assets [ A, WS 02999).CFQ, is cash flows from operations of the several firimfor the periodt , is the funds from operations Worldscope item @4201). ACG is total accruals,
P-P
defined as earingsN{, ) less cash flows from operation€F O, ). RET, =——""is the firm j's 12-month stock returnP, is the last stock price in the end of fiscal yéafWs 05025).
it-1
EARN, is the firm i’'s earnings before extraordinary iteimgeart, scaled by market valu\IVE, ) at the end of yeat —1. AEARN, is the change in firm i's earnings before extréwady
items in yeart, scaled by market value\IVE, ) at the end of yeat —1. MVE, is the market value equity (WS 0800ACA, is the firm i s change in current assets between year and

yeart (current assets, WS OZZOAB)CLit is the firmi’s change in current liabilities between yeat1 and yean (current liabilities, WS 03101)ACASH[ is the firmi 's change in cash between
yeart-1 and yeart (cash, WS 020055STDEBT is the firmi 's change in short term debt and current portioloo term debt between yegr1 and yeart (short term debt and current portion

of long term debt, WS 0305]DEF3 is the firm 1 s depreciation and amortization expense in yeédepreciation, depletion and amortization, WS Mg, , &, are aleatory disturbance term;

i=1,...N Firms; t=1,....T Period.
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Appendix 4 — Risk-free rate of interest

There is not a datatype or series specifically gieged as “risk-free rate” and there are
various ways of measuring it and the detailed disicun of each one of the possible focuses
to determine the discount transcends the objediwhis study. For example, Las al.
(2009) use as a proxy for risk-free rate the conistaaturity Treasury Bill rates provided
by Bank of America, San Francisco (Compustat itar8#L6M). Dechow et al. (1999)
and Barthet al. (1999 and 2005) use a flat rate of 12%, Aetial.(1997) use a flat rate of
10%, others athors, like Ahme=t al. (2000) use a risk-free rates plus a premium where
they use the 12 month treasury bill rate plus ar&¥% premium, and we use the “10-year
benchmark bond (euro area)” as a proxy for risk-fizte because it is the most commonly
selected as a proxy for risk-free rate.

In the figure below, figure 7, we can see the la@ry®enchmark bond (euro area) evolution:

18 18
15 |{{ , 15
14 II | 14
13 g W 13
12 1 .'rlr ﬁ.l 12
11 1 | b, 0 F11
fi f \ 'l
R[] II| 'l.r,ﬂ'r\w" '-] I{ I J' LS .,IJ'| 10
g A l ,""'.L g
il el WA
81 i N h B
7 \' | 7
& ! &
. II"‘. I."l"“..,-.ll,f'nl' - 5
\ fuhy,
a | '.J 'I-'r" ﬁ'ﬁ_’q'rkr H“'.J'L1I| 4
3 3

1970 1975 1980 1985 1990 1985 2000 2005 2010

Source:European Central Bank

Figure 7: Benchmark bond — 10 year government beadhbond yield (euro area)
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Appendix 5 — Derivation of valuation coefficients ér linear information model

The derivation of the third linear information médeIM3), namely equation [4.3f], in

terms of thew, in equation [4.3a] through equation [4.3€], isikamto Ohlson (1995),

Myres (1999) and namely Barét al. (2005§2. Following Ohlson (1995), market value of
equity, MVE, , is defined as the sum of current equity book @aBVE,, and expected

future abnormal earning$\I;?, discounted at a constant rate,

[A.1] MVE, = BVE + ﬁ{Z%}

In this work, we pretend to determine whether and/hat extent disaggregating earnings,
imposing valuation model linear information struetuof accounting numbers aid in
predicting contemporaneous equity values and, samebusly, provides a composite
measure of earnings quality (EQ). In order to detee whether and to what extent
disaggregating earnings provides a composite measUiEQ, we need to rebuild the

relation betweenMVE,, BVE, and NI, considering the persistence, in terms of
sustainability of earnings, the predictability atid informativenesof earnings, that is,
considering the earnings quality concept. In tieisse, our proposal for the derivation of
valuation coefficients for LIM3, that later will beeveloped similarly for the remaining

models (LIM1 and LIM2), is:

[A.2] (MVEit - BVE, ) = E[Z;%l

Dif gy

8 This mathematical formulation is based on thdahivork of Ohlson (1995), later adapted by Bagttal.
(2005) and now for us. Much appreciate the contioims of Professor Anténio Alberto Santos (FEUQ) fo
his help in mathematical formulation of this pragrdy MATLAB software, in order to achieve our goal,
which is to reformulate the mathematical formulatio obtain a composite measure of earnings quality
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As one of our objectives is to obtain a compositasure of EQ, we have to isolate the
earnings variablesNI?), in on the sides of the equation. In this contéx¢ dependent

variable will be a measure of the excess betweemtirket value of equitiVE, , and the

equity book valueBVE, .

Define M :{a)jk}, a 5x5 matrix of theBVE, coefficients in equation [4.3a] through
equation [4.3e];X :{cql, a)lz,...,wlg} , @ 1x5 row vector comprising the coefficient relgt

to equation [4.3a]; andZ, ={NI.""

it

AREG ,A INY ,A PAY, DETF}, a 5x1 column vector

comprising the explanatory variables in equatia3fl4 Using this notation, equation [4.3a]

can be rewritten asNI?,, = XZ,, or, more generally,NI?

it+7

= XZ,,,,. Noting that

Z,,, =Mz, NIZ, =XZ,,,. Thus, equation [A 2] can be reexpressed as:
, _ XZ XMZ, XM? Z
A.2 MVE, - BVE ) = L+ + +
A-2] ( E';ifMBv ) (1+7) (1+r)2 (1+r)3
\ : _ X M M?
A2] - (MVE';_f BVE )= (1+r){ * (1+r)+(1+r)2 +] 4

Assuming the eigenvalues ﬁf—) are all less than 1 in absolute value, then thekated
r

-1
term in equation [A2]’ equal%l —%} 9 This implies that:
r

[A.3] (MVE, - BVE ) = (1fr)[ |- (1'1 J z

Dif gy

9 This assumption is a generalization of the assiamjt Ohlson (1995) th#wn | <1, which ensures that

time-series processes are stationary.
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Defining B={B., 5,585 4 , @ 1x5 row vector. Then, equation [A3] can be rtem

as:
na MV - BVE)=p3 =( (ﬁ)[ - ar )” z
Thus,
[A.5] B= (1>+<r) [l _ (1Tr )T

Absent restrictions oM (e.g, triangularity of the linear information dynamict)e closed

form solution for 8 is complex.
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Appendix 6 — Panel data and estimation methods

The essential feature of panel models is to coméamapproach based on time-series with a
cross-section approach, which allows the use ofreatgr number of observations,
increasing the number of degrees of freedom. Itbig,definition, three-dimensional
information (variables, individuals and time), cambg the cross-section models (static
analysis) with time-series models (dynamic ana)ysig that refer just an individual). Once
we have a set of data from various sectional YAR40 firms), at successive points in time

(20 years), we use the panel data estimation.

This methodology was developed by several autteord, we follow, in particular, Hsiao

(1985), Gujarati (2008), Baltagi (2005), Greene0@0and Wooldridge (2002, 2003). The
topic of panel data regressions is vast, and sdrtteeanathematics and statistics involved
is quite complicated. The application of panel datadel is very common in studies of the

acccounting and finance areas.

Building an econometric model has always as batheridentification of all the variables
that determine the dependent variable. The omissiaariables, which may be important
in explaining the dependent variable is an incorerese that can be lightened by the use of
panel models, admitting the existence of unobséeviakdividual effects (random or fixed).
In the regression models estimated by the leastrequnethod, the error term includes the
effect of omitted variables in the deterministiatpdn the panel data methodology, the
consideration of two common sources of heteroggneitectional and time — minimizes

the problems associated with modeling, in partigutee reality simplification.

Thus, the use of panel data models are devotedlyntnstudy the heterogeneity on
different individuals. The use of the panel datioveds to extend the formulation of the
model, allowing to quantify certain aspects that difficult to quantify using only data in
time-series or cross-sectional data. The use od ffam different individuals (firms)
reduces the risk of multicollinearity among the iables. This compatibility of the

heterogeneity of individual behaviors with the temwgd dynamics leads to the increase in
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the number of observations and the number of degodefreedom, and it leads to
econometric estimates more complete and efficignteduces the estimation bias, by
reducing the risk of multicollinearuty and it attettes the impact of omitted variables
(Figueiredo and Hill, 2003). In short, strengthéms explanatory power of the models.

Baltagi (2005) lists the following advantages ohgldata:

(1) Panel data relate to individuals, firms, statesuntges, etc., over time. The
techniqgues of panel data estimation can take swtbrdgeneity explicitly into
account by allowing for individual-specific variaist

(2) Combining time series of cross-section observatiqmsnel data give “more
informative data, more variability, less collinggramong variables, more degrees
of freedom and more efficiency” (Baltagi, 2005: i) short, panel data increase the
sample size considerably;

(3) Studying repeated cross-section observations, atal are better suited to study
the dynamics of change;

(4) Panel data can better detect and measure effettsithply can not be observed in
pure cross-section or pure time series data;

(5) Panel data enable us to study more complicatedvimrabmodels.

In short, and according to Greene (2008: 638), &bdata can enrich empirical analysis in
ways that may not be possible if we use only csesdion or time series data”. However,
the panel data also have some disadvantages sudheadias resulting from the

heterogeneity and representativeness of the coesideample in relation to the total
sample.

In the panel data models, we consider three péati@ases: the “pooled regression”, the

fixed effects model and random effects model. Tlanndifferences between these models

lie on the constant part of the model specificaiad the error term.
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A) Pooled regression model

The pooled models are based on the assumptioralitifaims have the same value for the
constant variable of the modele., these kind of models set that the parametersirema
constant for different individuals and over thedim

The mathematical expression of the pootedression models is as follows:
[AB] Y, =B+ B Xy + B, Xy + B3 X + By Xy ¥ BsXe t--t B X T 1,

Equivalently and more synthetic,

[A7] Y, =5 +Zﬁ< Kie t
k=1

Where,
i =1,...,N (number of sectional units)t =1,...,T (number of time periods)k =1,...,n (number of

variables) andNT is the total number of observation, is the value of the dependent variable for the fir
i in time periodt; [, is the constant variable in the modglf, is the regression coefficient of the
independent variabl& (k =1,...,n); X,, is the value of independent variatkefor the firm i in the year

t; 4, is the stochastic part, this is, the error ternttie firm i during the yeat .

As mentioned previously, this model is based ore$®imption that the parametgis and
B, are constant and, considering the homogeneitlyeoirtdividuals characteristics over the

time. It is the simplest model, in that it assurttest individuals have identical structures,
ignoring the heterogeneity. The model is estimdigdapplying the method of ordinary
least squares (OLS) since it satisfies the assomptof the classical linear regression
model, which is known as the pooled ordinary leagtares (OLS),e., it assumes that the
errors w4, follow a normal distribution with zero mean and nstant variance

(homoscedasticity hypothesis), are independenta(rtocorrelation of errors) and are not

correlated with the regressdr€ov( X, 1, ) =0].
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However, by failing to account for the heterogenditmay exist, the model suffers from
specification error and biases will be greater.id@oring the existence of heterogeneity in
the data, the application of pooled ordinary lesgtiares (OLS) is not really a panel

estimation method.

B) Fixed effects model

In order to circumvent the limitations of the pableegressions, it is appropriate to use
alternative techniques that take into account thebservable individual -effects,
considering in the first instance, fixed effectsgfession) mod#&, or model withdummy

variables individuals.
One way to take into account the “individuality” @ch firm or each cross-sectional unit is
to let the intercept vary for each firm but stdlsame that the slope coefficients are constant

across firms.

For models with fixed effects, the applicable notais:
[A8] Y, =85 + B Xy + By Xy ¥ B Xy + B Xy +Bs X+t % t 1

Equivalently and more synthetic,

[A9] Y, =5 +Zri:ﬁ< Kee t g

%0 According to Marques (2000), the notation “FixefteEts” is often used exclusively for this typernbdel,
although it should be applied to all models in Whtbe parameters (independent term and the caaffici

associated with explanatory variables) are “vadgbbf individual to individual, but not in a rangidform.
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The fixed effects model considers the coefficiaritthe independent variables are identical

for all individuals, except the independent terf),, which specificity allows to measure

individual differences. The introduction of the imdual heterogeneity is made through the
constant part, which, however, is invariante owreet Notice that we have put the subscript
i on the intercept term to suggest that the intéscepthe four firms may be different, the

differences may be due to special features of eacmpany, such as managerial style or
managerial philosophy.

Since we are using dummies to estimate the fixextesf, in the literature the model is also
known as the least squares dummy variable (LSD\Weh&o, the terms fixed effects and

least squares dummy variable (LSDV) can be useddnangeably.

The model estimation is performed by the least sepudummy variable (LSDV) method,
namely using the method of least squares (OLS}timate the parameters, setting that the
constant is specific to each individual being dediradummyvariable for each firm. The
least squares dummy variable (LSDV) method, intoraceliminates all effects that vary
over the time and requires a large loss of degodelseedom. After all, the resulting
estimators are BLUBEBest Linear Unbiased Estimaj)othat is, they are the best estimators
in the class of not biased linear estimators bex#usy have the minimum variance, since
the disturbances (random terms) follow the clasdig@othesis and, withN — c and

T - o, consistents.

The estimators resulting from the least squaresnayrariable (LSDV) method are known
as ‘“intra-group” (or “within groups”), as that, theconcern a difference between
groups/firms. The major disadvantage of this magdhe case in which the database is
composed of many cross-section units, which requaret ofdummyvariables and it leads

to a significant reduction of degrees of freedom.
In order to ascertain whether the type of firm effffne autonomous/constant part of the

model, we test whether the pooledjression model is appropriate (null hypothesisjrast

the alternative hypothesis of fixed effects modielother words, we test the homogeneity
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in the constant of the model against its heterogert®y using theF ° test. Therefore, the

hypotheses to test are:

Ho: By =Bo=Bp=--=By, 0 =1..N
Ha' By 7::301' % Lo # Bop# - F Lo U =1..N; Dj =1,..N; %]

The decision criterion is given by the understagdiatween th& statistic and- critical. If

the first E statistic) is greater than the secoRd(itical), we rejectH,.

C) Random effects model

In the random effects model, individual differen@es captured by the disturbance term,

rather than being incorporated into the indepentin.

If the dummy variables do in fact represent a latlkknowledge about the (true) model,

why not express this ignorance through the disnobaterm s, ? This is precisely the

approach suggested by the proponents of the sdcaltelom effects model (REM) or error

components model (ECM).

The mathematical specification is:

[A10] Y, =By + B Xy + B, Xy + B Xy + B, XKy +B:sXs .7 X+

Instead of treating3, as fixed, we assume that it is a random varialitle a'/mean value of

B, (no subscripi here).

*1 1n appendix 9 we explaif test.
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Equivalently and more synthetic:

[A.11] \Gt:ﬁoﬁi/i Xa +@,, With @, = y+y
k=1

Note that, starting from the fixed effects mod¥),= 3, +>_ A X + 4, and assuming
k=1

that S, = B, +V,, so:

[A12] Y, =B, +D B X *V*+lhy = Y=B +D .8 X% +a@, with g = vy
k=1 k=1

The composite error termag, =V, + 4, , consists of two componentg, which is the cross-
section, or individual-specific, error componemtdays, , which is combined time series and

cross-section error component. The term error corapis model derives its name because

the composite error termw, consists of two (or more) error components.

Random effects models (REM), such as fixed effectglels (FEM), assume a certain
degree of heterogeneity, however, in the randormceffmodels the effects of individual

characteristics are captured by the error termt iBhan the model with fixed effectgs; is
observable. By assuming tha, = 5, +V., beingv. a random variable (error component

common to each individual), the specific charast@s of individuals are no longer
observable. Therefore, it is said that in modelhwandom effects, heterogeneity is not

observable, is random.

The challenge facing a researcher is: which malbktter, fixed effects models (FEM) or
random effects models (REM)? The answer to thistipme hinges around the assumption
one makes about the likely correlation betweenitiividual, or cross-section specific,

error componeng, and theX regressors.
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Inside of the various specifications of panel datadels, two stand out: the fixed effects
and random effects. According to Marques (200@®,jtistification for the choice between
fixed-effects models and random effects should andwo fundamental questions: (1) the
objectives of the study in question and (2) thetexinof the data, how were collected and

the environment where they were generated.

The fixed effects models are more appropriate tierdases in which samples are removed
from a complete population or when trying to prédicividual behavior. However, the
study may be based on a sample that was selectetbmdy and therefore does not
represent the entire population under considerason in this case, the use of random

effects models will be the appropriate choice.

The model estimated by ordinary least squares (@lith)random effects, although there is
still centric, consistent and asymptotically normals not efficient. The same can be said
in relation to least squares dummy variables (LSDMp centric, consistent, but it is not
efficient and, therefore, it becomes necessarysto the generalized least squares (GLS)
estimator. This estimator results from a weighteerage between the least squares dummy
variable (LSDV) estimator or intra-group (withinktamator and inter-group (between)
which is nothing more that the application of thidioary least squares (OLS) to the model
expresses in terms of average time for each indalidrhe generalized least squares (GLS)
method circumvents the problem of the errors autetation (within-unit autocorrelation).
The autocorrelation of the errors makes the orgirnaast squares (OLS) estimators
inefficient and therefore not BLUE (Best Linear lbd®ed Estimators).

To test if random effects model is appropriate, peeform Breusch-Pagarest? based in

Langrange multiplicator.

%2 The statistic test is defined by:
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This test, called LM-Breusch and Pagan, based erfatt that error term variance;,

takes or not the value zero. The test hypotheges ar

H,:02 =0 (pooledOLS)

H,:02#0 (random effects, GLS)

If the LM value is greater thany?, H, is rejected, concluding that the unobservable

individual effects are significant. Under the niajipothesig®, the fixed effects model is a

more appropriate model than random effects model.

Finally, if there is a rejection of the above hypegeH,, it is important to choose between

models with fixed effects and random effects. Tis #nd and according to Wooldridge
(2003), we use the Hausman tebt ) This test is based on the idea that faced whiéh t
possibility that there is no correlation betweea énror term and the explanatory variables,
the ordinary least squares (OLS) estimators obthainy implementing the least squares
dummy variable (LSDV) method are consistent but eféitient and the generalized least
squares estimators are consistent and efficientveder, the generalized least squares
(GLS) in the alternative hypothesis is not consist€hus, the null hypothesis, in which the
individual effects are uncorrelated with the expkamy variables, is tested against the

alternative hypothesis which admits the existeri@e aorrelation.

If null hypothesis is rejected, it is concluded tthiae correlation between independent
variables and individual effects are statisticallynificant, and the model with fixed effects

is appropriate.

%3 Under the null hypothesid,M had XZ distribution with a degree of freedom.
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The Hausman test was developed by Hausman in 18d8tas based on the following

vector of contrastﬁ,@’oLS - ,[EGLS) . Knowing that,

[A.13] Var(/?OLs - léGLS) = Var(/? OLQ - Var(,é GLQ )

We can build a test through the statigtig since that,

[A14] H = (ﬁOLS _léGLS)‘ (Var([;ms_:é GLQ)_l (,é OLS_ﬁ GI)S~ Xz'

wherek is the characteristic matrh(ar(,[S’oLS - ,@GLS) :

Schematically, the hypotheses to be tested are:

H,:Cov( By, X ) =0 (random effectsGLS

H,:Cov(B,, %)% 0 (fixed effectsLSDV)

The null hypothesis underlying the Hausman tettas the fixed effects model (FEM) and
random effects model (REM) estimators do not diffeibstantially. The test statistic

developed by Hausman has an asymptgfiadistribution.

If the null hypothesis is rejected, the conclus®ithat random effects model (REM) is not
appropriate and that we may be better off usingdieffects model (FEM), in which case

statistical inferences will be conditional on thein the sample.

The most appropriate method here is the methocenémlized least squares (GLS). We
will not discuss the mathematics of generalizedtlsguares (GLS) in the present context
because of its complexity. Since most modern sidissoftware packages now have

routines to estimate random effects model (REMjyeal$ as fixed effects model (FEM).
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Appendix 7 — Variance inflation factors

The variance inflaction factors (VIF) shows how ttagiance of an estimator is inflated by

the presence of multicollinearity. The variancéaafion factors (VIF) is defined as:

1

[A.15] VIF, =

2

Where, R].2 Is the multiple correlation coefficient betweere thaariable | and another

independent variable.

High values for variance inflaction factors (VIFQy example, values of variance inflaction

factors (VIF) above 10 suggest the presence oficolllhearity.

Variables
Equations
NI, ACG., | DOREG, | AINV,, | APAY, DER, v,
Equation [4.1a] 5,067 >067
Equation [4.1b] 1,146 1,146
Equation [4.2a] 4,265 1,010 4,275
Equation [4.2c] 1,444 1,297 1,131
Equation [4.3a] 1,179 1,427 1,259 1,277 1,104 1,137
Equation [4.3b] 1,278 1,232 1,047 1,006
Equation [4.3c] 1,336 1,119 1,334 1,178
Equation [4.3d] 1,093 1,093
Equation [4.3f] 1,185 1,433 1,258 1,312 1,130 1,146
Equation [4.1a] 2,266 2,200
Equation [4.1b] 1,312 1,312
Equation [4.2a] 2,235 1,014 2,256
Equation [4.2c] 1,307 1,005 1,310
Equation [4.3a] 2,040 1,103 1,103 1,167 1,026 2,011
EgEtem ([ 1,283 1,105 1,102 1,172 1,025 1,263
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Appendix 8 — White’s general test

Heteroscedasticity poses potentially severe prablEminferences based on least squares.
One can rarely be certain that the disturbances reteroscedastic however, and
unfortunately, what form the heteroscedasticityetak they are. As such, it is useful to be
able to test for homoscedasticity and, if necessargdify our estimation procedures
accordingly. Several types of tests have been stegén the literature. We use the White

test, one of the most commonly used tests.

The general test of heteroscedasticity proposetiVhite does not rely on the normality
assumption and is easy to implement. As an illtistmaof the basic idea, consider the
following three-variable regression model (the gehezation to thek-variable model is

straightforward):

[A.16] Y =B+ B X + B Xyt U

Tests for heteroscedasticity are based on thewollp strategy. Ordinary least squares is a

consistent estimator gf even in the presence of heteroscedasticity. AR, dbhe ordinary

least squares residuals will mimic, albeit impetffebecause of sampling variability, the
heteroscedasticity of the true disturbances. Tbesef tests designed to detect

heteroscedasticity will, in general, be appliedht® ordinary least squares residuals.

The White test proceeds as follows:

Step 1 Given the data, we estimate the equation [A5]abitdin the residualsy .

Step 2 We then run the followinga(xiliary) regression:

[A.17] :[42:0'1"'0'2)(2 +0’3X3+0’4X22+O’5Xi23+0’6Xi2 Xst v

That is, the squared residuals from the origingtession are regressed on the origiXal

variables or regressors, their squared values,tla@ccross product(s) of the regressors.
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Higher powers of regressors can also be introdulete that there is a constant term in

this equation even though the original regressiay or may not contain it. Obtain tHe?
from this (auxiliary) regression.

Step 3 Under the null hypothesis that there is no hemdasticity, it can be shown

that sample size n)) times the R* obtained from the auxiliary regression
asymptotically follows the chi-square distributiovith df (degrees of freedom)
equal to the number of regressors (excluding thestemt term) in the auxiliary
regression. That is,

[A.18] Nk’ ~ xi
asy

where df is as defined previously.

Step 4 If the chi-square value obtained in [A.18] excedde critical chi-square
value at the chosen level of significance, the tmion is that there is
heteroscedasticity. If it does not exceed theoalitchi-square value, there is no
heteroscedasticity, which is to say that in the ileary regression, [A.17],

a,=a,=a,=a.,=a,=0.

To formulate most of the available tests, it isessary to specify, at least in rough terms,
the nature of the heteroscedasticity. It would lesirdble to be able to test a general
hypothesis of the form:

H,:07=0> foralli,

H, : Not H,.
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Appendix 9 —F test

If we are interested in differences across grothps) we can test the hypothesis that the
constant terms are all equal with Bntest, so, in order to test the significance ofghmup
effects we use thE test. Under the null hypothesis of equality, thmeans, the hypothesis

that a, equals zero, the efficient estimator is pooledtlegsiares. Symbolically, the null

hypothesis to be tested is:

Hy:a,=a,=..qa, i=1,2,.n

H,:Ooza(izj) t=12.T
The F ratio used for this test is:

[A.19] F = (RZLSZV _ RzPooIecD/( n_l) _ F(n—l, nT - n- K)
(1-R o)/ (NT= n= K)

Where LSDV indicates the dummy variable model, that meansfixied effects model and
Pooled indicates the pooled or restricted model with oalgingle overall constant term.
RZ

and R are respectively the coefficient of determination

Isdv pooled

(R ::—2‘“ or R :1—8—2) resulting from the estimation of fixed effects rebénd
eg

pooled model, respectively) is the number of firmsnT is the number of observations;

K is the number of explanatory variable containedhe model;SS,; is the regression
sum of squares, also called the explained sumudrsg;SS, is the total sum of squares

(proportional to the sample variance) a88,, is the residual sum of squares.

If the panel are unbalanced, adjustments to tla tounts are made. By using the number
of observations in the regression instead mdf to account for the total number of

observations, propefF testis computed.
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If we do not reject the null hypothesis that equals zero, we do not need to analyse the

fixed and random models, and we will analyse thelgm ordinary least squares (OLS)

results. On the other hand, if we reject the nyfidthesis thatr, equals zero, we will have

differences among the firms, and we will analyse tixed and random effects model

estimators.
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Appendix 10 — Portfolios of firms

Table A.1- Portfolios of industries: persistence and predittglzoefficients

Panel A: Nli? = 0‘{0 + (d.l.lNIita—l+ wlZACC;t— l+ wlS\{ + giﬂ.

Industry ay NIE, @, ACG,

High Earnings Quality
(high persistence of abnormal earnings and low predictability of accruals)

Food and Kindred +0,82** -0,16*
Products (15,1) (-3,16)
. +0,91* - 0,20%
Pharmaceuticals (19.72) (2.79)
+0,67* -0,19*

Manufacturers (20,97) (9.87)
- +0,67 0,17
Utilities (19,53) (5.22)
Industrial +0,73* - 0,07
Transportation (7.41) (-2,81)
. +0,77% -0,21%
Services (25,00) (6.79)

Medium Earnings Quality
(high persistence of abnormal earnings and high predictability of accruals

+0,61%* -0,22%

Mean (13,70) (-5,49)

Medium Earnings Quality
(low persistence of abnormal earnings and low predictability of accruals

. +0,57* -0,19*
Chemicals (10,02) 289)
Real Estate
Investment and +0,37* - 0,06
Services (5,51) (-2,49)

Low Earnings Quality
(low persistence of abnormal earnings and high predictability of accruals

. ) +0,54** - 0,26*
Mining+Construction (9.98) (-7.41)
Computers, " ik
Electronic, Software ?1%55%) (-_?6333)
and Technology ' Y

, +0,50% -0,41%
Retail (13,89) (-9,85)
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Panel A: NIf = a3, + W NI, + W, ACG _+ . +€,

Industry ay, NIE, @, ACG,
Unclassified +0,21** -0,31*
(0,75) (-1,74)

Panel B: NI? = @y, + @ NI2  +w, CFQ,_+ W,y +&,

Industry a, NI, ), CFQ

High Earnings Quality
(high persistence of abnormal earnings and high predictability of cash flows)

+0,54* +0,22"

Services (13.40) (9.25)

Medium Earnings Quality
(high persistence of abnormal earnings and low predictability of cash flows)

. +0,39** +0,17
Chemicals (4.81) @.71)
Food and +0,67* +0,15*
Kindred Products (8,15) 3,11)

. +0,72** +0,18*
Pharmaceuticals (8.28) (2.48)
+0,48** +0,19*
Manufacturers (12.20) (9.70)
- +0,51 +0,16*
Utilities (11.16) (5.03)
Industrial +0,64* +0,08*
Transportation (6,07) (2,09)
+0,39** +0,20**
Mean (6.65) (5.21)

Medium Earnings Quality
(low persistence of abnormal earnings and high predictability of cash flows)

Computer,

Electronic, Software +0,27* +0,33*

and Technology (5,50) (9.74)

Retail +0,09** +0,39*
(2,82) (9,59)

Real Estate

Investment and +0,32% +0,01

Services (4,39) (0,34)

Low Earnings Quality
(low persistence of abnormal earnings and low predictability of cash flows)

+0,31* +0,19*

Mining+Construction (4.41) (6.84)
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Panel A: NIf = a3, + W NI, + W, ACG _+ . +€,

Industry ay, NIE, @, ACG,
Unclassified -0,15 +0,30
(-0,40) (1,66)

Table A.2— Portfolios of industries: informativeness coefitis

Panel A: (MVE, - BVE ) = B, + B, Nf + B, ACC + B, v+ 4

Dif yigy
Industry B NI B, ACG,
High Earnings Quality
(high g and low )
+4,80* -1,99**
Manufacturers (22,11) (-8,55)
Industrial +2,98% -1,42*
Transportation (7,64) (-3,65)
Medium Earnings Quality
(high B and high ,32)
Food and + 5,83 -3,88*
Kindred Products (8,48) (-4,99)
- +3,95% -4,08*
Utilities (12,02) (-9,.28)
Computer,
Electronic, Software +4,97% - 3,85*
and Technology (12,95) (-7,46)
. +4,68* - 3,52
Retai (16,03) (-9.37)
Mining+Construction +(§"%;* (27'4%;
+2,75% -2,07
Mean (8,55) (-5,01)
Medium Earnings Quality
(low B, and low I[,’Z)
. +2,50* -2,07*
Services (9.92) (667)
. +2,66* -1,33
Chemicals (7.20) (278)
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Panel A: (MVEil - BVIi) =B, + B Nf + 5, ACC+ B, v+ 4

Dif yigy
Industry G NI B, ACG,
Low Earnings Quality
(low g andhigh g))
. -1,05 -1,04
Pharmaceuticals (-0.96) (-0,69)
Real Estate
Investment and -0,15 +0,33
Services (-0.47) (0,92)
Unclassified -0,16 +0,46
(-0,08) (0,21)

Panel B: (MVE, - BVE, ) = B,+ B, Nf + 3,CFQ + B, ¥ + l4

Dif vy
Industry B NIZ B, CFO,
High Earnings Quality
(high g and low )
Food and Kindred * g’gg** * g'giﬂ
Products (282) (394
+2,91% +1,91%
Manufacturers (1169) (8.25)
Computers, " "
Electronic, Software +(Z’g;) +(Z';'g)
and Technology ' '
Industrial +1,71* +1,47%
Transportation (4,49) (3.97)
. +1,29% + 3,49
Retail (3.68) (9.57)
Medium Earnings Quality
(high B and high ,[”z)
. +1,57* +0,95*
Chemicals (3.69) (2.09)
+1,06* +1,46*
R (2,98) (4,07)
Medium Earnings Quality
(low g andlow g)
Mining+Construction ?0?6%; +(;"g:';*
+0,71% +2,71%
Utilities (1.98) (6.45)
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Panel B: (MVE, - BVE, ) = B,+ B, Nf + B, CFQ + B,V + 14

Dif yigy
Industry B NI B, CFQ,
Services +0,63* +1,81%
(2,53) (5.98)
Low Earnings Quality
(low g andhigh g,)
: -1,09 -1,28
Pharmaceuticals (1,19) (-0,89)
Real Estate
+0,16 -0,39
Inve§tments and (0.65) (-146)
Services
Unclassified +0,27 - 0,52
(0,65) (-0,27)

Table A.3— Portfolios of industries: adjusteef

Panel A: (MVE, - BVE, ) = B, + B, Nf + 8, ACC + B,V + 4

Dif gy
Industry Adjusted R
High Earnings Quality
(high Adjusted R)
roducs i
Manufacturers 21,75%
!Priﬁztr;f:tation 26.29%
Retail 29,64%
Unclassified 34,38%
Mean of Adjusted R 17,29%
Low Earnings Quality
(low Adjusted R)
Mining+Construction 8,58%
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Panel A: (MVE, - BVE ) = B, + B, Nf + B, ACC + B, v+ 44

Dif gy

Industry Adjusted R
Chemicals 11,91%
Pharmaceuticals 4,76%
Utilities 14,13%
Computers,

Electronic,Software 15,60%
and Technology

Real Estate 012%
Investment and

Services

Services 5,65%

Panel B: (MVEit = BVEI) =B, + B, Nf +B,CFQ+ B, v+ 4
NS T

Dif gy

Industry Adjusted R

High Earnings Quality
(high Adjusted R)

Food and Kindred

0,

Products 31,88%
Manufacturers 21,60%
Industrial 0
Transportation 27,05%

Retail 29,96%
Unclassified 33,70%

Mean of Adjusted R 16,44%

Low Earnings Quality
(low Adjusted R)

Mining+Construction 6,78%
Chemicals 11,27%
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Panel B: (MVE, - BVE ) = B, + B, Nf + B, CFQ + B, v + 44

Dif yygy
Industry Adjusted
Pharmaceuticals 5,02%
Utilities 10,82%
Computers,

Electronic,Software 13,73%
and Technology

Real Estate 0.18%
Investment and

Services

Services 5,32%
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