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RESUMO

Neste trabalho foi proposto explorar a relacdo entre as informagfes contédbeis publicadas pelas
empresas de capital aberto brasileiras e o retorno das acGes das respectivas empresas. Optou-se
por identificar se as varidveis contabeis possuem contedo informacional e, contraditoriamente,
se a hipdtese semi-forte da teoria de mercados eficientes (FAMA, 1970) vigora para 0 caso
brasileiro. Para tal, foi selecionada uma amostra de 211 empresas listadas na BM&FBOVESPA e
coletados seus dados de lucro por acédo, valor patrimonial por acéo e liquidez corrente. O periodo
analisado é entre do segundo trimestre de 2005 ao quarto trimestre de 2015. Primeiramente
apresenta-se a estrutura atual do mercado de capitais brasileiro, seguido de uma apresentacdo das
caracteristicas da “Capital Markets-Based Accounting Research” e da situacdo dessa linha de
pesquisa para 0 caso brasileiro. O cerne do trabalho estd no desenvolvimento de uma anélise
empirica através de diversos testes econométricos utilizando-se da abordagem de dados em
painel, e também, a fim de cotejar com os resultados, um conjunto de vetores autoregressivos e
testes de precedéncia temporal. Os resultados encontrados apontaram para a vigéncia da
eficiéncia de mercado na forma semi-forte e, portanto para a falta de conteddo informacional
relevante para a antecipacdo dos retornos das acGes. No entanto, a total desconexdo entre as
varidveis pode caracterizar um mercado em que o0s agentes ndo possuem confianga na lisura dos
dados contabeis. Essa conclusdo pode refletir a existéncia de fatores da estrutura do mercado de
capitais brasileiro, como um sistema de financiamentos predominantemente bancério, modelo
continental de organizacao e a tendéncia da contabilidade em priorizar a questdo da cobranga de
impostos, assim como apontado por Ali and Hwang (2000).

Palavras-chave: Informacdes contabeis; Mercado de capitais; Contetdo informacional;
Eficiéncia de mercado.



ABSTRACT

In this work it was proposed to explore the relation between accounting information of Brazilian
corporations and the return of their stocks. The approaches explored was the informational
content and the semi-strong form of market efficiency as presented by Fama (1970). The sample
contemplated data of 211 companies listed on BM&FBOVESPA. The accounting variables used
was current liquidity, earnings per share and book value per share, and the period selected was
between the second quarter of 2005 and the fourth quarter of 2015. The empirical strategy chosen
was to perform econometric tests in a panel data structure, and compare results with a vector
autoregressive analysis and temporal precedence tests. Besides the empirical approach, it was
presented the characteristics of Capital Markets-Based Accounting Research and the state of arts
of this branch in Brazil. Results had pointed to the validity of the semi-strong form of market
efficiency. However, the totally disconnection between variables may characterize a capital
market that agents had no confidence in the financial information provided by companies, once
was evidenced that variables had no informational content. It may reflect the way Brazilian
capital market is organized, with the existence of country-factors as bank-oriented funding
system, continental model and the tendency of accounting of being taxes-oriented as brought by
Ali and Hwang (2000).

Keywords: Accounting information. Capital Market. Market efficiency. Informational Content.
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1 INTRODUCTION

The role of financial information in capital markets has been plenty explored worldwide
since the seminal works of Ball and Brown (1968) and Beaver (1968), especially in countries
with established capital markets. In Brazil, however, this function is underexplored and there is
still need for evidences that explain the relation between accounting variables and capital market.
Studies that have analyzed this relation had not arrived in similar results, and it may be
impossible to compare them, because Brazilian market structure went through many changes in
the past decades, and different periods and samples may reflect different data generating

processes.

Studies in this area can be concerned with two main theoretical frameworks for
interpreting the relation between accounting and stock market. They can explore the
informational content and try to predict prices through a fundamentalist model or they can be
concerned with a more theoretical approach, by measuring market efficiency. Despite that, this
work aimed to analyze the relation between accounting variables and capital market by
measuring their power to explain stock returns and identifying precedence in the variables and
returns. Through this, it was desired to explore both approaches: informational content and
market efficiency.

Most of the previous work had measured the relation between financial information from
companies and their stock prices. The econometric procedure used was a OLS for a cross-section
analysis or VAR, to a time-series analysis. The present work proposes to analyze the relation of
returns with financial information by using the panel data structure. A panel of data represents the
history of a cross-section data set, obtained by using statistical observation of some variables
specific to a group of n entities, periodically, in a defined time interval, T (BALTAGI, 2005). The
advantage of using the panel data methodology is the alternative of having data over time for the
same cross section element, giving to the analysis a dynamic view. To compare with panel data
results, it was estimate a set of Vector Autoregressive, and to explore the precedence issue, it was

performed a set of Granger Causality test.

The period analyzed was from 2005 to 2015 and the accounting variables chosen were

current liquidity, earnings per share and book value per share. Current liquidity was chosen
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because is a measure that reflects directly the capability and intentions of a company’s
governance. It can be interpreted by investors as a shot-term risk appetite ratio. Current liquidity
is defined by the ratio of current assets and current liabilities. Earnings and book values had been
plenty explored in previous works since Feltham and Ohlson (1995) model, and had presented

ambiguous results, so it was decided to explore this relation.

This article is organized in 6 sections beyond this introduction. Section 2 is a brief
presentation of the structure of Brazilian capital market; Section 3 a theoretical framework
presenting the accounting based capital market research; Section 4 contextualize what Brazilian
economy had passed in the period analyzed and how the impact in the capital market; Section 5
presented data and methods; Section 6 is the results of the analysis and had a discussion

contextualized in the literature; Section 7 concludes the study.
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2 THE INSTITUTIONAL STRUCTURE OF BRAZILIAN CAPITAL MARKET

Brazilian financial system is regulated by Law 4.595/64 (BRASIL, 1964), Law 6.385/76
(BRASIL, 1976a) and Law 6.404/76 (BRASIL, 1976b). The first law organizes Brazilian
monetary system by creating National Monetary Council (CMN) and Central Bank of Brazil
(BCB), which is responsible for making policies for monetary system and capital markets and
executing them, respectively. Law 6385/1976 creates Securities and Exchange Commission of
Brazil (CVM) which is in charge for day to day supervision of capital markets. Law 6404/1976
defines corporation, rules them and how their shares are traded in stock markets. Actually, there
is only one stock exchange in Brazil which is BM&FBOVESPA, making it simple to understand

the organization of stock markets in Brazil.

Companies listed at BM&FBOVESPA have three segments of Corporate Governance
Standards: New Market, Level 2 and Level 1. Concerning financial information, the rules are the
same for all levels. Brazilian open companies listed in the BM&FBOVESPA were recommended
by CVM to use the IFRS international standards of accounting reports since 2001, the mandatory
came in 2007 through the Law 11.638/07 (BRASIL, 2007).
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3 THEORETICAL FRAMEWORK

It is widespread in the financial world that financial disclosures are important to investors
to make decisions. The role of accountability, among others, is to precisely transmit
informational content about firms to the market. The Capital Markets-Based Accounting
Research, which studies the relation between accounting variables and capital market, has its start
point with Beaver (1968) and Ball and Brown (1968), both studies aiming USA capital market.
The first examines the investor’s perception of the earnings information content. The latter one
was an empirical study that aimed to test if market immediately reflects the information available,
that is, test market efficiency, which means there is no room for speculation. However, the
evidence they found was a positive association between price and the explanatory variable
earnings per share. The statistical evidence that accounting data has informational value to
change investor expectation stimulates many later studies; Kothari (2001) identified more than a

thousand publications in this area only in the United States.

3.1 ACCOUNTING INFORMATION AND CAPITAL MARKET

Beaver (2002) has brought up five areas that have most contribute to the capital market
research. These areas were organized by the author in two main groups: theoretical framework
and applications. As theoretical framework, he cites two branches of research that are concerned
about the role of accounting information in the capital market: market efficiency and the
Feltham-Ohlson modeling. The former branch of research was developed by Fama (1970). The
market efficiency hypothesis says it is expected prices provide accurate signals for resource
allocation in capital market. In other words, the market should be a place where firms can take
decisions about their production and investments, and investors can choose securities that really
represent their risk appetite and their communication channel is the price. This is only possible
when prices fully reflect all information of the firm’s health and governance. The importance of
the theory is so well known that the role of most of the regulation in accounting is premised on

the notion of market efficiency.
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Fama (1970) divides empirical works concerned with testing the efficiency of markets in
three categories:

a) the weak form tests, in which the only set of information considered are the historical

of prices;

b) the semi-strong form that tests whether prices adjust to the information set available to

the market players, such as financial information’s published by the firms; and

c) the strong form tests, in which the concern is whether all information, public or not, are

reflected in prices.

Although nonexistence of friction costs might be sufficient for defining efficient markets
it isn’t a necessary condition for sure. Despite the existence of costs, when transactions are able
to perform, so then prices will fully reflect all available information. At the same time, it is
enough that a sufficient number of market agents have access to available information and that
none of them has a superior evaluation method. But, even with the relaxing of assumptions
concerning the nonexistence of friction costs, this market is already something hard to find in
practice. As a consequence, Fama (1970) states that a challenge of empirical works is to measure

exactly the grade of market failures.

Studies that analyze the effects of accounting information in security prices are concerned
with the semi-strong form of efficient markets. This hypothesis postulates that prices are a
glimmer of the information obviously available to the public. However, many models could be
formulated in this sense. Different tests contemplating different models should be brought to the
scrutiny of the empirical evidence, and thus achieve some establishment and reputation (FAMA,
1970). According to Haugen (2001), once the semi-strong form of efficient markets is confirmed,
there is not any kind of fundamental analysis, based on available information, capable of
foreseeing abnormal returns. Then, the expected return to securities should be at the same level of
the risk-free asset plus the associated risk-price (CAMPOS; LAMOUNIER; BRESSAN, 2012).

The second branch of research brought by Beaver (2002) in the theoretical field is the
Feltham-Ohlson model, as developed in Ohlson (1995, 1999) and Feltham and Ohlson (1995,
1996). Assuming that the security value equals the present value of expected dividend (following
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the theoretical foundation provided by Rubinstein (1976), the approach proposes that accounting
information as earnings and book value are the basis for calculating the value of equity. This is
possible because of the clean surplus relation, where dividends affect the book value — and not
the result — of the same period. The value of equity becomes a function of book value and the
present value of abnormal earnings. Beaver (2002) states the Feltham-Ohlson model motivates a

handful of empirical studies that combines the book value and earnings approach.

Ohlson (2005) reformulate his work, replacing the book value with the earning expected
in the next period. According to Ohlson (2005), the called Abnormal Earnings Growth Model, or
AEG Model, brought some advantages. The benefit of using AEG model is that this one has more

flexible assumptions: AEG doesn’t need book value or the clean surplus relation assumption.

The second group granted by Beaver is the one concerned with application affairs. It was
cited three branches of empirical studies: value-relevance, analyst’s behavior, and discretionary
behavior. Once more financial disclosures are present by representing a great use in the value-

relevance field of study.

Value-relevance studies had their boom in the 90’s. It is a major empirical field that
examines the relation between a security price or price variation, as the dependent variable, and a
selection of accounting variables (or external variables, as macroeconomic ones) as explanatory
variables. Beaver (2002) states value-relevance can be measured through statistical analysis of
the explanatory power of the accounting variable. The researches can be divided in those
concerned in the timeliness of the public disclosure by measuring the price change through event
studies. In contrast, there are level studies that “identify drivers of value that may be reflected in

price over a longer time period [... ]”.

It is important to bring it up that value-relevance it is not a homogeneous research area.
Francis and Schipper (1999) listed four approaches of possible interpretation of the value-
relevance term. The first interpretation assumes that accounting variable can express the
intrinsical value of security because it reflects, better than prices, all available information. This
approach is related with the inefficiency of markets hypothesis where it is possible to profit
abnormally by using an accounting-based analysis. The second interpretation states financial

information is value-relevant when it works as a prediction instrument for other variables of the
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model, as future dividends or future cash flows. The third approach is the one that states an
accounting variable is relevant whenever investors consider it in pricing in a sort of self-fulfilling
process. In other words, the information is relevant when it changes market’s expectations. The
fourth and last interpretation argues the relevance of accounting information in aggregating the
many transactions of a firm in “few numbers”, having significance (or relevance) per se.
Although those numbers may not reflect in prices if investors have access to more up-to-date

information, prices and accounting information shall be bind to each other.

Lo and Lys (2000) propose three approaches to clarify the value relevance studies and
their objectives. They divide the area in informational content, valuation relevance and value
relevance. Information content studies, just as Beaver (1968), are interested whether the
information is detected or not by the market, not been interested in identifying the “direction” of
information. Valuation relevance studies are based on the Ball and Brown (1968) experiment,
they try to identify the relation through the time between market value and information. Value
relevance, in turn, also analyzes the relation between market value and information disclosures,

but this branch is more interested in its quantification instead.

The value-relevance of earnings and others accounting variables were widely explored in
the developed world in the last fifty years. Meanwhile, it prevails the idea that emerging markets
are less efficient in the matter of the relevance of accounting information to capital markets
Burgstahler and Dichev (1997). Akerlof (1995) affirmed that “Dishonesty in business is a serious
problem in undeveloped countries [...]” and it reflects the belief of agents in the quality of the

information available to decision making.

Ali and Hwang (2000) surpassed the dichotomy between developed and emerging
markets and went deeper by exploring the factors that influence the explanatory power of
accounting variables (earnings and book value) for security returns. They selected five country-
specific factors, features of the accounting system and national capital market, which reduce the

value-relevance of them:

a) Bank-oriented (opposed to market-oriented): few banks supply most of capital needs
and they have direct access to company information. In this arrangement, the demand
for good quality reporting publications is lower;
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b) Government standard setting: when countries established financial accounting rules
with the primary purpose of satisfying governmental policies of taxation or
macroeconomics plans, instead of taking an international standard aiming the

transparency for efficiency of the markets, for example;
c¢) Continental model (over British- American model);
d) Tax rules influence significantly financial accounting measurements;
e) Lower spending on external auditing.

Lopes, Sant’anna e¢ Costa (2007) affirm that Brazilian accounting system and capital
market carries almost every country-specific factor listed by Ali and Hwang, reducing the
pertinence of disclosure numbers. Additionally, macroeconomic factors have a big influence on
the returns in the security market, well above the specific firm informational content, as affirmed
Morck, Yeung and Yu (2000).

3.2 EVIDENCES FROM BRAZILIAN MARKET

Studies concerning the relation between accounting information and the capital market
had advanced in Brazil regardless the obstacles pointed by Morck, Yeung and Yu (2000) and Ali
and Hwang (2000). It was carried out a survey of some studies conducted in order to explore the
relation between financial disclosures and stock prices; it was found eighteen studies between the
period 1990 and 2015. The full list can be found in Appendix A.

The most explored financial variable was earnings, which is present in 83% of studies
listed. The area of interest showed to be the timeliness of the information absorption by the
market measured by event study. It is an important methodology to analyze the semi-strong form
of market efficiency. The results of these studies have not led to a common conclusion, bringing

the necessity of persisting in this area.

Leite and Sanvicente (1990) had proposed to discuss the use of book value per share in
the investment decision. They implemented an event study with daily data of 43 shares listed on
BMF&BOVESPA. The period analyzed was the first four months of 1989, so it was analyzed
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just one disclosure event. They not found significant informational content in book value and

pointed that it shall be caused by the anticipation of financial disclosures by market participants.

The next study in the timeline is Scbiehll (1996). This work investigated how financial
disclosures influenced the pricing process of shares of 90 companies in the period between
January 1989 and April 1995. The author selected the variable earnings aligned with Ball and
Brown (1968) study. It was identified that earnings announcements are relevant to the market,
once it has an influence upon prices. Schiehl concludes that Brazil has an efficient capital market
under the semi-strong hypothesis. Other studies had explored the relevance of earnings, as Bruni
and Faméa (1998) and Terra and Lima (2006), which did not found significant relevance in the
variable; and Martinez (2004) that did found.

Paulo, Sarlo Neto and Santos (2013) followed the same approach by testing how earning
disclosures affects prices through the days, using event study. The sample was composed of daily
information of 75 companies between July 1999 and March 2008. It was found that market reacts
only to “bad news”, revealing an asymmetric informational content. This result was corroborated
by Santos and Lustosa (2015), which analyzed the earnings informational content in the revenue
and expenses perspective, and found that market is sensitive to negative variations of expenses

and revenues however, positive variations are not statistically relevant.

Campos, Lamounier and Bressan (2012) verified the relationship between market return
and return on equity for 75 companies between 1995 and 2010 by using Granger causality. It was
identified bicausality between variables and it was concluded that market is inefficient
concerning the analyzed sample. Brugni et al. (2015) also tested the Granger causality, but for
earnings and prices. It was not found a homogeneity result: in some cases, earnings preceded
prices and in others prices anticipate the announcing. They concluded there was efficiency in the

medium and long-term, but there was room for speculation in the short-term.

Lima (2010) investigated the relevance of accounting information before and after this
convergence. It was implemented an event study and timeliness to test if earnings and book value
had changed their informational content through the time. From event study it was identified that
variables had informational content, saving that it has not changed with the standard adoption.
However, the timeliness has pointed a positive effect on the adoption of IFRS. Ramos and
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Lustosa (2013) also verified if the adoption of international standards affected the value-
relevance of financial statements and found an increasing in the explanatory power of the

variables earnings and book value by embrace the IFRS.
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4 THE BRAZILIAN ECONOMY IN THE PERIOD OF ANALYSIS

It is expected that the capital market interacts with the economics of the country,
reflecting changes in macroeconomic policies, crises, and even climate issues. The Brazilian
economy was very volatile concerning its economic growth in the decade between 2005 and
2015. 1t has passed through the subprime financial crisis in 2007/2008 when it had a negative
GDP rate (-0.3%). However, it had a very good moment right after the crises, when it reaches a

GDP of 7.5%. Figure 1 represents the Brazilian GDP variation in the period.

The fluctuations in the economic growth affected the capital market in a not too
predictable way. The 2007 international financial crisis has a very deep impact in the index
IBOV, as is shown in Figure 2. This effect occurs due to the lack of confidence from international
investors; Brazil is still quite susceptive to capital outflows in times of crises, following a feature
of capital markets in developing countries according to Santacreu and Lins (2008). In the other
hand, the 2015 local economic crisis seemed to be better managed by investors. It can be caused
by the changes in the Brazilian investment grade: Standard & Poor’s granted to Brazil an
investment grade in April of 2008 and it was followed by Fitch Rating, which conceded the
investment grade in October of the same year. This trend was succeeded by Moody’s, in
September of 2009. The change in the risk of the investment in the country was an important

factor to the stock market recovery after the subprime event.
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Figure 1 — Quarterly variation Brazilian GDP

D:] p—
I —
O
D —
0 o -
<
[ [ [ [ [
2006 2008 2010 2012 2014
Time
Data source: IPEADATA - Oct/2016
Figure 2 — Return of IBOVESPA index
o
C:! —
s
-
0 (ol
w
G‘}! —]
o

I [ I I I
2006 2008 2010 2012 2014

Time

Data source: Economatica (Oct/2016)

The interest rate is a reference to Brazilian capital market and it is directly linked to
market confidence. This fact reflects Brazilian history with hyperinflation, once the basic interest
rate is an important monetary policy instrument to control price levels. At the same time, high
interest rates make government treasuries more attractive to the investor, competing directly with

investments in stocks. The average interest rate in the period reaches 11.89 % per year.
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Figure 3 — Brazilian basic Interest rate (SELIC) — 12 months accumulation
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5 DATA AND METHODS

Data was collected on July 05th, 2016 from Economatica System at UFRGS School of
Management. It was selected all stocks traded in BM&FBOVESPA between the period January
1st, 2005 and December 31st, 2015. The sample contemplated 287 distinct stocks (not necessarily

from different companies).

It was collected the following information to each stock from the sample (the information

IS non-consolidated by economic group):

a) Price at the quarterly closing, adjusted for inflation;
b) Earnings per share, adjusted for inflation;
c) Current Liquidity;

d) Book value per share, adjusted for inflation.

Hereafter the variables will be respectively called as Price, EPS, Lig, and BVPS.

Observations had a quarterly frequency, resulting in 44 periods.

Shares with more than 5% of missing values in some of the variables (pair stock/variable
time series) were excluded from the sample. It was 73 cases or 25.4% of the total sample. Series
with missing data representing less than 5% was accepted and the missing values were replaced
by the value of the preceding period. These adjusts were arranged using Microsoft Excel 2010. It
was recognized that using survival and liquidity criteria to define the sample brings some

selection bias.

The return of the share defined as follow

Ret, =In (ﬂ) 1)

Prices—q

Other variables were used in their raw form. The number of observations was reduced by

1 when the Ret was calculated, lasting 43 observations by pair variable/share.
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The figures 4, 5, 6 and 7 are representing the variables in an aggregated view, by using the

average of all cross-sections into the same period of time. All data manipulations were made by

using R Statistic version 3.2.4 in the Windows 7 operational system.

-01 01 03

-0.3

Figure 4 — Return: Average by time

2006 2008 2010 2012 2014

Source: Prepared by the author (2016).

Figure 5 — Liquidity: Average by time

2006 2008 2010 2012 2014
Source: Prepared by the author (2016).
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Figure 6 — EPS: Average by time
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Source: Prepared by the author (2016).
Figure 7 BVPS- Average by time
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Source: Prepared by the author (2016).

Some descriptive statistics from each variable are exhibited in Table 1. This view
aggregates all time-series and cross-sections. Looking specifically to Liquidity, it brings attention
to the high mean, maximum, and standard deviation. This fact is concerned to the characteristic
of a great part of companies: many are holding companies that represent their groups in the
capital market. It was identified 73 cases of liquidity higher than 5.0 (current assets are more than
5 times current liabilities). The maximum value found, 1,139.4, was from an insurance company,

the Porto Seguro SA.
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Table 1 — Descriptive statistics

Mean Max Min Star?da}rd

Deviation
Ret -0.02 2.8 -2.0 0.3
Lig 3.9 1,139.4 0 20.3
BVPS 31.2 11,310.5 -3,279.7 493.3
EPS -1.4 3,292.3 -1,724.2 126.1

Source: Prepared by the author (2016).

Some series do not appear to be stationary by plotting their mean by time. Lig and Ret
seemed to have some seasonality, and BVPS and EPS appear to have some negative trend as is
shown in Figure 1. This observation by “naked eyes” is not reliable, once the graphs represented

the mean of variables and it is possible that few individuals are biasing the sample.

The four variables were tested for their stationarity condition with unit root and
stationarity tests. It was chosen the IPS (IM; PESARAN; SHIN, 2003) test, which uses ADF -
Augmented Dickey Fuller (SAID; DICKEY, 1984) methodology. The null hypothesis of IPS test
is 1(1) for all of the individuals. The variables were also tested by Hadri (HADRI, 2000) test,
which uses KPSS (KWIATKOWSKI et al., 1992) methodology to test stationarity in panel data.
The null hypothesis of Hadri test is that the variable is stationary through the panel.

IPS test rejected the null hypothesis, for intercept and intercept and trend, to all series. On
the other hand, Hadri test has rejected the stationarity hypothesis to all variables, with intercept or
intercept and trend, excepting by the Ret variable when tested with constant and trend. The results

are shown in Table 2.

Table 2 — Unit root and stationary tests

Variable _ IPS _ IPS _Hadri _ Hadri
(intercept) (intercept and trend) (intercept) (intercept and trend)

Ret Reject Hg Reject Hg Reject Hg Do not reject Hy

Lig Reject Hg Reject Hg Reject Hg Reject Hy

BVPS Reject Hg Reject Hq Reject Hq Reject Hy

EPS Reject Hy Reject Hq Reject Hq Reject Hy

Source: Prepared by the author (2016).



26

There is no need to restrict the dynamic behavior of the data by differentiation because the
panel has a large n dimension and relatively small T. Wooldridge (2002, p. 175) says: “[...] a
large cross section and relatively short time series allow us to be agnostic about of temporal

persistence”. Thus the data was maintained as original to the analysis.

To explore the relation between the variables, the data was analyzed by using the panel
data structure. The panel was created and organized in the long form (in contrast with the wide
form); it resulted in a 9,073 x 06 panel composed of the 04 variables — Ret, Lig, BVPS and EPS —,
and the Time (T) and Individual (n) columns. The panel is included in the category of balanced
panel because it has not missing data, simplifying the analysis. In the size aspect, according to
Cameron and Trivedi (2005) classification, the panel is classified as a short panel, because it has
a large number of entities - or large n - and relatively few time periods, that is, the cross-sectional
dimension is bigger than the time-series dimension. Lastly, as it was analyzed the same entities
by all time periods, the panel was classified as a fixed panel, according to Greene (2008)
classification.

Trying to estimate the better model that explains returns by financial information, it was
tried several models with the available methodologies elaborated to panel data structures. It was
estimated polling models, fixed effects models, and random effects models, and then they were
put against each other to find the better estimators. It was worked with different combination of
explanatory variables to each model. All modeling and testing were made using the plm package

to the R environment from Croissant, Millo and Others (2008).

The first model estimated was the pooled ordinary least square (POLS). It consisted in a

regression were parameter are the same for all i and t. The linear panel model specified was
Retlt =a+ Xltﬁ + uit y (2)

where i = 1, ... 211 is the stock index, t = 1, ... 43 is the quarter index, X;; is a matrix of
explanatory variables through i and t, @ and the vector g are parameters to be estimated and uj; is

a random disturbance.

The equation (1) was estimated to all combinations of Lig, EPS, and BVPS and they were

tested for heteroscedasticity. Another tests performed was to identify unobserved effects.
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Then, it was estimated the following models for unobserved (fixed or random) individual,
time or two ways effect respectively

Retit = Xitﬁ +c; + Uy, (3)
Retj; = Xy + ¢t + uyt (4)
Ret; = Xy + it + Uy (5)

wheret=1, ... 43 andi=1, ... 211, X;; is a matrix of explanatory variables through i and t, the
vector B are parameters to be estimated and uj is a random disturbance. The models were
estimated for all explanatory variables combination composing the matrix X;;. Some tests were

performed in order to compare the models.

Models that were indicated by test as having the best estimators were tested for residual
serial correlation and cross-section dependence. The sample was identified as carrier of cross-

sectional dependence as exposed in section 6.

A set of vector autoregressive was estimated in order to collate with results of the panel
data, once it was not explored the cross-sectional dependence issue. It was made although the
restricted range of time (43 observation). The series were tested for stationarity and co-

integration before the VAR estimation.

It was conducted a precedence test to identify if accounting information may anticipate
returns. The chosen test was Granger causality test (GRANGER, 1969) of order 1.
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6 FINDINGS

Tests were performed and exposed in order to explore the relation between the accounting

variables and returns.

6.1 PANEL DATA

a) Polled OLS Model

The heteroscedasticity test used was the Breusch-Pagan (BREUSCH; PAGAN, 1979).

The null hypothesis is homoscedasticity.

Table 3 — Breusch-Pagan test to pooling models

Specification P-Value Result
Ret;; = a + f1Lig; + u;; 0.000 HO rejected
Ret;y = a + B,BVPS;: + u;; 0.130 HO not rejected
Ret;y = a + B3EPS; + uy; 0.825 HO not rejected
Rety = a + f1Liqy + B,BVPS; + uy 0.000 HO rejected
Ret;, = a + B,Liq;; + B3EPS; + uy 0.000 HO rejected
Ret;; = a + B,BVPS;: + B3EPS;; + u;; 0.173 HO not rejected
Ret;y = a + BLiq;; + P,BVPS;; + L3EPS; + u;: 0.000 HO rejected

Source: Prepared by the author (2016).

The test identified that the disturbance variance may vary across individuals in the
presence of the explanatory variable Lig. The existence of heteroscedasticity makes the POLS no
longer the best unbiased linear estimator. To deal with this problem is actually the foremost
motivation of panel data models: to solve the omitted variable problem (WOOLDRIDGE, 2002).

b) Tests to identify unobserved effects
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It was observed, by the not rejecting of the null hypothesis, that the POLS model is better
than fixed individual effect, the inexistence of individual fixed effect, as is shown in Table 4. The
model (3) of fixed time effect was compared with the POLS model also, and the results can be
observed in Table 5. The F-test indicates, as rejecting the null hypothesis, that there are

significant time effects in the sample.

Table 4 — F-test between polled and fixed individual effect model

Explanatory variables P-Value Result
Liq 0.994 HO not rejected
BVPS 0.995 HO not rejected
EPS 0.993 HO not rejected
Lig and BVPS 0.995 HO not rejected
Lig and EPS 0.993 HO not rejected
BVPS and EPS 0.999 HO not rejected
Lig, BVPS and EPS 0.999 HO not rejected

Source: Prepared by the author (2016).

Table 5 — F-test between polled and fixed time effect model

Explanatory variables P-value Result
Lig 0.000 HO rejected
BVPS 0.000 HO rejected
EPS 0.000 HO rejected
Lig and BVPS 0.000 HO rejected
Lig and EPS 0.000 HO rejected
BVPS and EPS 0.000 HO rejected
Lig, BVPS and EPS 0.000 HO rejected

Source: Prepared by the author (2016).

The same process was implemented for random effect model. The Breusch-Pagan
Lagrange Multiplier (BREUSCH; PAGAN, 1980) test for random effects was performed. The

null hypothesis of this test is there are no random effects, in other words: POLS is a better model.
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The following results are to individual, time and two ways (both time and individual) effects. It

was detected by tests that two ways random effects were present in the sample.

Table 6 — BPLM test between polled and random effect model (Individual random effect)

Explanatory variables P-Value Result
Liq 0.017 HO rejected
BVPS 0.008 HO rejected
EPS 0.018 HO rejected
Lig and BVPS 0.008 HO rejected
Liq and EPS 0.018 HO rejected
BVPS and EPS 0.001 HO rejected
Liq, BVPS and EPS 0.002 HO rejected

Source: Prepared by the author (2016).

Table 7 — BPLM test between polled and random effect model (time random random effect)

Explanatory variables P-Value Result
Lig 0.000 HO rejected
BVPS 0.000 HO rejected
EPS 0.000 HO rejected
Lig and BVPS 0.000 HO rejected
Liq and EPS 0.000 HO rejected
BVPS and EPS 0.000 HO rejected
Liq, BVPS and EPS 0.000 HO rejected

Source: Prepared by the author (2016).

Table 8 — BPLM test between polled and random effect model (two ways random effect)

Explanatory variables P-Value Result
Lig 0.000 HO rejected
BVPS 0.000 HO rejected
EPS 0.000 HO rejected
Lig and BVPS 0.000 HO rejected
Lig and EPS 0.000 HO rejected
BVPS and EPS 0.000 HO rejected
Lig, BVPS and EPS 0.000 HO rejected

Source: Prepared by the author (2016).
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c) Test between fixed and random time effect

The succeeding stage was to test which fixed or random models were best estimated once
both models were identified better than POLS. It was possible by the Hausman (HAUSMAN,
1978) test. Under the null hypothesis of no correlation, fixed (FEM) and random effects model
(REM) are consistent, but the fixed model is inefficient. The alternative is that FEM is consistent,
but REM is inconsistent and biased. Under the null hypothesis the parameters from both models
should not differ systematically (GREENE, 2008). Once F-test pointed to time effects only, the
Hausman test was performed just for one-way time effect. Five explanatory combinations were
better explained by REM and two combinations were better modeled by FEM as is shown in the

table below.

Table 9 — Hausman test

Explanatory variables P-value Result

Liq 0.512 HO not rejected
BVPS 0.168 HO not rejected

EPS 0.007 HO rejected
Lig and BVPS 0.343 HO not rejected

Lig and EPS 0.002 HO rejected
BVPS and EPS 0.295 HO not rejected
Lig, BVPS and EPS 0.415 HO not rejected

Source: Prepared by the author (2016).

d) Coefficients

The estimations of the time FEM and REM are exhibited in the Tables 10 and 11. Some
observation can be done:

a) The coefficient to Liq is not statistically different from zero;

b) BVPS is statistically significant and contributed to a negative change in Ret;

c) EPS is statistically significant only in the presence of BVPS and contribute positively

in the FEM and had a dubious effect in REM;
d) The intercept is not statistically significant in REM;
e) The explanatory power of the models measured by the Adjusted R? is very low.



Table 10 — Fixed time effect model coefficients

Coefficients Model Adjusted
pi(Lia) B (BVPS)  py(EPS)  P-value R?
P -4.98E-05 - -
Estimation 0.6856109 1.806E-05
P-value 0.6856109 - -
- . -1.45E-05 -
Estimation 0.0043099 0.0008977
p_value . 0.0043099 -
. i . 2.20E-06
Estimation 0.9117417 1.354E-06
P-value - - 0.9117417
imati -4.80E-05  -4.80E-05 .
Estimation 0.0157626 0.0009144
P-value 0.6963767  0.0043397 i
imati -4.99E-05 - 2.23E-06
Estimation 0.9155096 1.946E-05
P-value 0.6852693 - 0.9103463
I i . _ 1.14E-04
Estimation 3.701E-05 213E-05 0.0023683
P-value - 3.538E-06  0.0002564
imati -4.82E-05  _37E- 1.14E-04
Estimation 3.7E-05 7.653E-05 0.002385
P-value 0.6946513  3561E-06  0.0002563

Source: Prepared by the author (2016).

Table 11 — Random time effect model coefficients

Coefficients Model Adjusted

Intercept B (Liq) B> (BVPS)  fs (EPS) P-value R?
imati -0.0150137  -5.07E-05 ]
Estimation 0.680089  1.87E-05
P_Va|ue 0.4113118 0.680089 - -
imati -0.0147629 ] ] ] ]
Estimation 1.432E-05 00047078  8.80E-04
p_value 0.3923704 ] 0.0047078 -
iati -0.0152058 ] ) -
Estimation 2.5558-06 (8974106  1.83E-06
p_value 0.3945305 ) ; 0.8974126
imati -0.0145741  -4.90E-05 - ] ]
Estimation 1.431E-05 00170132  8.98E-04
P-value 0.3994123  0.6901606 0.004739 R
imati -0.0150097  -5.08E-05 ] ]
Estimation 259806 9105914  2.06E-05
p-value 0.4016802  0.6794845 ) 0.8960419
imati -0.0139024 ] ] ]
Estimation 3.686E-05  0.000114  , 2a3e 05 2.35E-03
P-value 0.4253601 - 3.899E-06 0.00026
imati -0.0137127  -4.93E-05 ] ]
Estimation 0.000114 4.927E-05 8317E-05 2.37E-03
P-value 0.4330098  0.6885501  3.922E-06  0.0002598

Source: Prepared by the author (2016).



e) Test for serial correlation and cross-sectional dependence

Fixed time effects models were tested for serial correlation by the Wooldridge’s test for
serial correlation in short FEM panels (WOOLDRIDGE, 2002) and for random time effects
models was used the Conditional LM test for AR(1) or MA(1) errors under random effects from
Baltagi and Li (BALTAGI, Badi H; LI, 1995), as recommended by Croissant and Millo (2008).
Tests indicated that FEM have no serial correlation, by not rejecting the null hypothesis of no

serial correlation. In the other hand, the REM presented serial correlation by rejecting the HO.

The test’s results are presented ahead.

Table 12 — Serial correlation tests: Wooldridge's test for serial correlation in fixed effect panels

Specification P-value Result
Ret;; = ¢; + B1Liq;; 0.666 HO not rejected
Ret;; = ¢; + B,BVPS;; 0.695 HO not rejected
Ret;; = ¢; + B3EPS;; 0.666 HO not rejected
Ret;, = ¢; + P1Ligy + B,BVPS;; 0.695 HO not rejected
Ret;; = ¢; + P1Lig;. + B3EPS;; 0.666 HO not rejected
Ret;; = ¢; + B,BVPS;; + B3EPS;; 0.748 HO not rejected
Rety = ¢; + PB1Liqis + B,BVPS; + [,EPS, 0.747 HO not rejected

Source: Prepared by the author (2016).

Table 13 — Serial correlation tests: Baltagi and Li one-sided LM test

Specification P-value Result
Ret;, = a + f;1Liq;; 0.000 HO rejected
Ret;; = a + ,BVPS;; 0.000 HO rejected
Ret;y = a + B3EPS;; 0.000 HO rejected
Ret;; = a + B,Liq;; + B,BVPS;; 0.000 HO rejected
Ret;, = a + B,Liq;; + B3EPS;; 0.000 HO rejected
Ret;; = a + ,BVPS;, + B3EPS;; 0.000 HO rejected
Rety = a + B1Liq; + B,BVPS; + L,EPS;; 0.000 HO rejected

Source: Prepared by the author (2016).
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The next assumption to be tested is cross-sectional dependence (henceforth: XSD). It was
performed the Pesaran CD test for cross-sectional dependence in panels (PESARAN, 2004) and
it was identified that there is XSD in the data. This characteristic of data can be caused by two
factors: when individuals respond to common shocks or when some spatial diffusion is present,
as is recurrent in clustered samples. The consequence of XSD “[...] is, at a minimum,
inefficiency of the usual estimators and invalid inference when using the standard covariance
matrix.” (CROISSANT; MILLO; OTHERS, 2008) p.28.

6.2 VECTOR AUTOREGRESSIVE

a) Individual stationarity tests

To test stationary and unit root it was used ADF test and KPSS test. It was followed
recommendation of running both tests because of their low power. Ret series was tested
individually and it was found 192 cases that KPSS identified as stationary with .05 (significance)
level, and ADF classified as without unit root. Two cases, SGAS3 and SGAS4, were identified as
non-stationary and with unit root. 17 cases were classified differently by tests. When BVPS was
tested, it was found 5 stationary series (both tests agreeing), 150 cases of non-stationary (both
tests agreeing), 51 that have unit-root according to ADF test and 5 cases of non-stationary series
according to KPSS test. To EPS, tests presented 39 stationary series; 74 with unit root and non-
stationarity, according to ADF and KPSS; 95 accepted the null hypothesis to both tests; and 3
that reject the null hypothesis to both tests. To the variable Lig, in turn, both tests agreed in 114
cases: they have shown 49 cases of stationary series, and 65 non-stationary series. 49 cases barred
by KPSS and 84 in the ADF.

b) Co-integration test

A co-integration test (ENGLE; GRANGER, 1987) was performed to identify if a series
characterized as nonstationary had a long-run relation with other nonstationary variables of the

same stock. No co-integration was identified.
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c) VAR

To follow the VAR (1) procedure, all non-stationary series were differentiated and then,

the following model was specified by the system

Retyy = By1 Retirq + P12Liqie—q + P13BVPS;r 1 + B14EPS; 11 (6)
Ligie = P21 Retie—q + Booliqir—q + B23BVPSit—1 + B2aEPSi¢ 4 (7)
BVPS; = P31 Retir—1 + B3zLiqie—1 + B33BVPS;t 1 + B34EPS; 14 (8)
EPSi = Pa1 Retijrq + Pa2liqir—1 + BazBVPSit1 + BasEPSi ©)

It was tested for residual serial correlation. It was found 194 cases without residuals serial
correlation, and 17 with serial correlation in the VAR (1) specified above. A VAR (2) was
estimated to the cases of serial correlation and it was possible to “clean” the residuals for 12 of
the 17 cases. It was decided to do not estimate for higher lags in order to not compromise the

degrees of freedom.

The VAR analysis did not show a common behavior. It was analyzed just the models with
residuals not correlated and 45 of the 206 models were classified as significant. The coefficient
showed to be differently significant and having a different effect in the sense of increasing or
decreasing the dependent variable to each stock. The complete results of the VAR analysis can be

found in Appendix B.

6.3 GRANGER CAUSALITY TEST

The result of the Granger causality test showed that it has not relationship between the
variables that are significant at .05 significant level, as can be observed in Tables 14, 15 and 16.

The full results of the test can be found in Appendix C.
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Table 14 — Granger Causality between the variable Ret and Lig

N° cases that  p-

N° value < .05
Simultaneity 187 0
Ret — Liq 9 0
Ret < Liq 12 0
Independency 3 3

Source: Prepared by the author (2016).

Table 15 — Granger Causality between the variable Ret and BVPS

N N° cases that  p-

value < .05
Simultaneity 163 0
Ret — BVPS 16 0
Ret «— BVPS 29 0
Independency 3 3

Source: Prepared by the author (2016).

Table 16 — Granger Causality between the variable Ret and EPS

N° cases that  p-

N° value < .05
Simultaneity 171 0
Ret — EPS 26 0
Ret — EPS 8 0
Independency 6

Source: Prepared by the author (2016).

6.4 DISCUSSION

Higher liquidity generates lower returns according to the panel data results, but it had not
presented to be statistically significant at the .05 significance level. In the VAR analysis,
however, the sample had 19 cases of significant negative coefficients and 29 cases of significant
positive coefficients to this variable. The ambiguity of the result brings doubts about the
informational content of the variable Lig. It goes in conformity with the study of Kiihl, Cherobim

and Santos (2008), which brought that this variable had positive correlation with returns in almost
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70% of cases and a negative correlation in the rest of their sample, despite the weakness of the
correlation. It corroborates to the non-significant informational content of this variable.

The panel data analysis shows a negative effect of BVPS above returns. It goes against the
work of Lopes, Sant’anna and Costa (2007) and Lima (2010), that had catch a positive effect of
book value above share prices. The VAR analysis had presented an ambiguous behavior to the
same variable: In the sample of 211 shares, the VAR (1) brought 98 cases of negative BVPS;.; and
113 positive cases. The VAR (2) estimated to the 17 cases of serial correlation, it had 8 cases of
negative BVPSi; and 9 of BVPS;,. The proportion of positive and negative cases, of almost
50/50, remains when only significant (at the .05 level) coefficients are considered. Those
evidences brings uncertain about the informational content of the BVPS variable, in conformity
with the Leite and Sanvicente (1990) work.

The variable EPS presented an ambiguous effect above returns in the panel analysis as
well in the VAR analysis. It corroborates with works of Bruni and Fama (1998), Terra and Lima
(2006), Pereira (2006), Kihl, Cherobim and Santos (2008), and Brugni et al. (2015).
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7 CONCLUSION

This study tried to bring new evidences to the capital market-based accounting research in
Brazil. It was shown how controversial and underexplored this area still is in Brazilian academy,
which may reflect the recent changes in the Brazilian capital market, turning the econometrical

treatment tricky, and findings hardly comparable.

With the implementation of an unusual econometric approach, the panel data analysis, it
was proposed a way to reduce the onus of having a short time dimension by including the cross
sectional dimension. This task showed to be challenging because the characteristic of the data of
cross section dependence. Other choices taken here shall be better explored in the future, as deal

with the selection bias and expand the range of explanatory variables.

The findings goes in direction to the semi-strong form of market efficiency, once the
accounting variables had not shown to be an appropriate tool to predict returns. However the
totally disconnection between variables may characterize a capital market that agents had no
confidence in the financial information provided by companies, once was evidenced that
variables had no informational content. It may reflect the way Brazilian capital market is
organized, with the existence of country-factors as bank-oriented funding system, continental

model and the tendency of accounting of being taxes-oriented.

The finding of cross sectional dependence between the shares information may reduce the
capacity of take conclusions of results, but it may evidence an important feature of 