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Summary

An empirical study has been carried out into the relationship that exists between stock
market beta and all of the published accounting information incorporating productivity
indices and macroeconomic information. Regression analysis with panel data is applied
to analyse a sample of 69 Spanish capital market firms between 1992 and 2004. The
results show that there is a certain connection between the (41) independent variables
and the (4) dependent variables but that this is different depending on the market
portfolio used and depending on the sample analysed. For the overall sample, the best
model was obtained when the market beta was estimated from the index that contains
the greatest number of shares, the IGBM (Madrid Stock Exchange General Index).
Macroeconomic indicators and indicators of productivity are also significant explicative

variables of the systematic risk of the Spanish market.

1- Introduction

Decision making in the financial world is basically founded on two types of
information: the expected profitability and the risk of investment. Knowing investment
risk allows knowing the minimum profitability needed for the investor or cost of capital,
which is a basic piece of information for calculating the market value of a company, the
market value of the stocks or for deciding on the feasibility of a new investment. The
minimum profit needed compared with expected profit allows us to state whether an

investment is efficient or not.

Whether it is a stock, a business or a portfolio, having a measure of investment risk is
essential for making efficient investment decisions. Currently, the most popular
measure of risk, and the most used, is the beta, which only measures the systematic risk
of stocks. It other words it measures the risk that cannot be eliminated with correct
diversification. It is through the Securities Line Market, one of the main results of the
Capital Asset Pricing Model, that the beta is transformed into a capital cost or required

minimum rate of return.



Nevertheless, only businesses that form part of the capital market have a beta available
to them. For this reason, in those situations where the capital market cannot provide the
corresponding risk measurement, it is essential to have an alternative mechanism
available that more objectively quantifies the risk. In conclusion, quantifying the risk of

an investment without having a beta is still an important question to be resolved.

Studies previous to this establish a relationship between the market beta and certain
accounting information, called accounting measures of risk. However, there is no
homogeneity in what accounting information best explains systematic risk. The search
for a connection between the financial world and that of accounting has set in motion a
line of research such as demonstrated in the recent works of Naceur and Goaied (2004),
Elmoatasem (2005), Chen and Zhang (2007), Brimble and Hodgson (2007) and
Agusman, Monroe, Gasbarro and Zumwalt (2008).

The professional needs to have a methodology to objectively measure risk as well as the
lack of homogeneity in the results obtained in previous research to justify interest in
continuing this line of research. On the other hand, looking to see if there is a
connection between stock market beta and accounting information enables us to
determine up to what point the latter is useful in the decision making process of
financial markets. There are many works that investigate how to improve the quality of
the accounting information for the purpose of making it more useful and thus improving
the efficiency of the market. Among them, Cabedo and Tirado (2004), Feltham, Robb
and Zhang (2007), Lambert, Leuz and Verrecchia (2007),

The purpose of this work is to take another step in the search for an objective procedure
for quantifying risk', but by using data from a growing and expanding market: the

Spanish Capital Market.

We start with the works of Ismail and Kim (1989), Azofra, Rodriguez and Vallelado
(1997) and Giner, Laffarga and Larran (1999), although the objective is, if possible, to

go a bit further. In this way, various innovative factors are contributed: a) the breadth of

! Previous works in this area are Menéndez, Orgaz and Pinyol (2007) and Menéndez, Orgaz and Pinyol
(2008).



the period under study, thirteen business years (from 1992 to 2004) and a full range of
dependent and independent variables, b) the definition of the three different samples:
financial business sample, non-financial business sample and the overall sample (that
includes a total 69 companies), c) in accordance with Elgers and Murray (1982), the use
of the two different market indices to measure the market portfolio and to estimate stock
market beta d) the use of estimating techniques of panel data regression, and e) to
traditional accounting measures and cash flow, productivity measures and

macroeconomic indicators are added.

The case study analysed (the Spanish Capital Market) is interesting for a series of
reasons: a) it is a constantly growing market and undergoing modernization, where
knowing what information is useful to measure risk can contributing to substantially
improving its efficiency, b) the relationship between the market risk and the accounting
information can differ by country. In this context, this work proposes to establish the
relationship indicated in a Mediterranean country, away from Anglo-Saxon influence,
which is the medium in which these types of works are usually analysed, c) the Spanish
economy is one where small and medium sized firms represent an important part of
business activity and, therefore, there are many businesses that need a methodology for
estimating risk without using the capital market, and d) knowing the degree of the
relationship between the accounting information and the market beta will allow better
evaluation of Spanish accounting reform, which is in effect for all commercial

corporations starting in 2008.

The article is organised in the following way: after the introduction we present a review
of the existing literature and the hypotheses that we wish to demonstrate. We then
define each of the dependent and independent variables to be analysed. Afterwards, in
the empirical part, we describe the data and the methodology used, present the results

and finally we give our conclusions.

2- Review of the existing literature and hypotheses that are going to be contrasted.

We find many works that attempt to find an accounting methodology for measuring

systematic risk. However, we will only cite those that we consider the most relevant for



justifying the focus of this article. We can consider as truly pioneering works in this line
of research the contributions of Ball and Brown (1968 and 1969) and that of Beaver,
Kettler and Scholes (1970). The Studies by Ball and Brown confirm that accounting
information incorporates useful data for measuring and estimating market risk. Beaver,
Kettler and Scholes highlight, through correlation coefficient analyses, a positive
relationship between market beta and debt, growth, earnings variability and accounting

beta and a negative relationship with payout, size and liquidity.

Afterwards, we find, among others, the works of Breen and Lerner (1972), Melicher
(1974), Lev and Kunitzky (1974), Bildersee (1975) and Eskew (1979). The shared
objective is to go deeper into the study of the connection between market risk and
accounting information by introducing some variations with respect to the early studies.
Breen and Lerner (1972) use as independent variables the relationship of debt
(debt/equity), earnings growth, stability of earnings growth, the size of the firm, the
payout relationship and the number of shares in circulation. The results of the studied
models are discouraging since unanimity is not observed in either the variables that

explain risk or in the evidence of the relationship.

Melicher (1974) incorporates traditional independent variables such as indebtedness, the
size of the firm and stability of earnings, the efficiency of operation, the financing
policies, the yield on investment and market activity. The most significant variables are
size, payout, return on equity, level of market activity (measured through the
relationship between negotiated shares and shares in circulation) and the relationship of

debt, obtaining an adjusted R? of 0.34.

Lev and Kunitzky study the relationship of stock market beta to accounting variables
that are reflected from a wide variety of business decisions: production, investment and
financing. The independent variables are “smoothing” variables and the results give
evidence that the “smoothing” variables of sales, dividends, investment and returns

significantly explain, and with a positive sign, the total systematic risk of the stocks.

2 So, for example, the relationship of indebtedness is a significant variable only in some periods, by being
sometimes positive and sometimes negative.



Nevertheless, the average payout ratio explains the total and systematic risk of the

stocks but with a negative sign.

Bildersee introduces in the regression model independent variables related to business
decisions such as the decision to modify the dividend policy, reducing the dividend to
zero and the capacity of the business in order to pay interest and the preferred stock
dividends. The inclusion in the same model of accounting variables and non-accounting
variables (decision variables) generate better results than when only considering
accounting variables. The incorporation of both variables improves the explicative
power of the model by achieving an adjusted R* of 0.85, where the three accounting

indicators and one decision variable explain the risk of the stock.

A new step forward in the knowledge of the relationship between accounting and the
systematic risk is found in the work of Ismail and Kim (1989) who introduces cash flow
analyses as a better measure of systematic risk. The empirical study reveals that the
different ways of calculating cash flow contain more information than that included in
the reported earnings. Along the same lines, we find the work of Rayburn (1986) that
justifies that operating cash flow is one the pieces of information used to determine the
market value of the stocks. However, Bowen, Burgstahler and Daley (1986) conclude
that the correlation between the reported earnings and the traditional measurements of
cash flow is high and that, therefore, it is not likely that the information provided by
cash flow will be different than that provided by the reported earnings.

Charitou and Ketz (1991) examine the association between cash flow coming from
operations, financing and investment and the market price of the stocks. The results of
the study show a significant positive relationship between the market value of the stocks

and each of the prior cash flows.

In 1996, Sloan looks into whether the market price of the stocks reflects the information
contained in the cash flows. The analysis concludes that the independent cash flow
variable explains the future earnings of the stock. Nevertheless, the prices of the stocks
behave as if the investor is focused only on earnings, forgetting to consider information

contained in the cash flows.



Along the same lines as Ismail and Kim, we find the work of Giner, Laffarga and Larran
(1999), whose results indicate that cash flows do not contain more information on the

risks of the stocks than the reported earnings.

Elgers and Murray (1982) empirically show that the choice of the Market Index, as a
market portfolio, influences the accounting measures that explain stock market beta.
The results indicate that the capacity of the accounting measures of risk to explain the
difference between the betas of the stocks is different depending on the market index

chosen.

Another new focus in the search for accounting information that explains market risk is
the work of Karpik and Belkaoui (1990) who studied whether the variables of gross and
net value added better explain systematic risk than strictly accounting variables or cash
flows. The empirical analyses show that the combination of gross and net value added,
earnings and cash flow considerably improve the explicative power of the model while

going from an R? of 0.04 to 0.44.

Bowman (1979 and 1981) establishes, from the theoretical point of view, a relationship
between systematic risk and the debt relationship. However, not all of the existing
works confirm this relationship®, which originated a current of studies that search for
justifying the role of debt ratio as an explicative variable of systematic risk. Among
them are Hill and Stone (1980), Mandelker and Rhee (1984), Muldford (1986),
Callahan and Mohr (1989), Huffman (1989), Henderson (1991), Lord (1996) and
Retief, Affleck-Graves and Hamman (2002). All the works cited, except Lord, confirm
the explicative power of the financial debt and a positive sign of the relationship. Lord’s
research cannot confirm the positive relationship between systematic risk and the level
of the debt, but it does confirm a positive relationship between level of debt and the
specific risk of stocks. Most of the aforementioned works also look at whether
operating debt is an explicative independent variable of systematic risk. Mandelker and
Rhee (1984) and Huffman (1989) show that operating debt is a significant variable but
without obtaining the same relationship sign. The work of Mandelker and Rhee show

evidence of a positive relationship between operating debt and systematic risk of stocks

3 In the works of Breen y Lerner (1973), Jeong-Bon Kim and Lipka (1991) and Reeb, Kwok and Baek
(1998) debt is not always a significant variable and the sign of relationship is not always positive.



and Huffman’s study obtains a negative relationship. Lord’s research finds positive and
significant relationship between total risk, systematic risk, non-systematic risk and

operating debt.

More recent works like Almisher and Kish (2000), Naceur and Goaied (2004),
Elmoatasem (2005), Chen and Zhang (2007), Brimble and Hodgson (2007) and
Agusman, Monroe, Gasbarro and Zumwalt (2008) show continuing interest in finding
accounting information that explains the systematic risk of stocks. Almisher and Kish
study the relationship between initial profitability of the firms that appear for the first
time on the market and the accounting beta by concluding that the accounting betas can
be used, in these types of firms, as an ex ante measure of the risks of the stocks. Naceur
and Goaied investigate, using the technique of panel data, the connection between the
market price of the stocks and the accounting information in the Tunisian market. The
results show that the earnings, the book value and the dividends are significant
independent variables, unlike the firm’s debt. ElImoatasem uses the regression model to
examine the relationship between the market beta and certain accounting information:
debt, size, liquidity, variability of returns, and growth of returns, payout and the
covariance of the returns with the S&P500. The model shows that size, growth,
liquidity and the payout ration are highly significant variables. The work of Chen and
Zhang analyse the relationship between profitability of the stocks and accounting
information. This work finds that the profitability of equity is primarily related to the
profitability in returns, investments in assets, changes in profitability and opportunities
for growth. Brimble and Hodgson, using data in the Australian market, find that there
are nine accounting indicators that explain market beta of the stocks, even though size,
as highly significant, acquires a positive sign in contrast to what is expected. Agusman
and others analyse the connection between total, systematic and non-systematic risk of
the stocks of 46 Asian banks and six accounting ratios by using the methodology of
panel data. The period analysed goes from 1998 to 2003 and the results show that no

independent variable keeps a significant relationship with systematic risk of the stocks.

The review of the literature performed in this section demonstrates the lack of
homogeneity in the results and in the accounting information analysed. It thus confirms
the need for continued research with the objective of defining a methodology that

allows estimating the risk of a stock or a firm from the accounting information. In this



sense, this work attempts to verify a total of six hypotheses that compare accounting
information with systematic risk. To do so, a representative panel of data will be used
of all traded Spanish corporations for a broad period of time, thus guaranteeing that the

contrast of the hypotheses is performed with a stable and very representative sample.

The research of Rayburn (1986), Ismail and Kim ( 1989), Charitou and Ketz (1991),
Sloan (1996) , Giner, Laffarga and Larrdn (1999) considers the advantage of cash-flow
indicators over accounting-profit variables. This would be an indirect way of checking
up to what point there is evidence of manipulation of the book profit numbers. In this

context, we define the following hypothesis:

Hy: The cash flow variables explain the systematic risk of the stocks

better than the book profit indicators.

In order to improve the explicative power of the estimates, the work of Karpik and
Belkaoui (1990) justifies the incorporation of added value as an independent variable.
Nevertheless, the empirical evidence is not conclusive because, in the better known
adjustment, gross added value appears significant with a negative sign, while net added

value appears significant with positive sign. Thus:

H,: Added value is a significant variable in the determination of

systematic risk.

Research such as Mandelker and Rhee (1984), and also Lord (1996), find a positive and
significant relationship between systematic risk and operating debt. However, Huffam
(1989) finds a negative relationship between operating debt and systematic risk and the
study by Kim and Lipka (1991) show a relationship that is sometimes positive and other
times negative. Thus, by taking the basis of the financial theory, we define the following

hypothesis:

Hj: There is a significant and positive relationship between the beta and

operating leverage.



There is sufficient previous literature that shows the relationship between indicators of
overall productivity of the factors and the operating profits (Kaplan and Atkinson
(1989)). There is also an abundant amount of literature connecting profits and risks
(Wats and Zimmerman (1986)). Nevertheless, as far as we know, the relationship
between productivity and systematic or market risk have never been directly looked at.

This causes us to formulate the corresponding hypothesis:

Ha: Productivity of the firm is a significant and explicative variable in
the relationship between market beta and the firms’ account

information.

In addition to the traditional accounting measurements of risk, Melicher (1974)
introduces in his model measures of efficiency of use, profitability of investment and
market activity. They find that it is not only strictly accounting information that
explains stock beta. Bildersee (1975) introduces variables in their research that are not
strictly accounting variables called decision variables that capture other types of
information on the firm. The results show that the connection between beta and
accounting are analysed better when non-accounting variables are incorporated into the
study. In addition, Brealey, Myers and Allen (2006) clearly establish that the beta
measures market risk, that is to say, the risk related to macroeconomic factors. Taking
the aforementioned into account, it appears reasonable to formulate the following

hypothesis:

Hs: The construction of a model that combines accounting measurements
of risk and of cash flow with measures of productivity and with

measurements of macroeconomics improves the explicative capacity

of the model.

Brealey, Myers and Allen [2006] indicate that there are different levels of market
efficiency and that a high efficiency (or strong efficiency) is achieved when the prices
of the stocks collect all of the information that can be obtained by a meticulous analysis

of the firm and the economy. We put forward, then, hypothesis number 6:
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Hg¢: The accounting information that the Spanish firms publish and the Spanish market

information are collected in the value of the beta that supplies the capital markets.

3. Variables and samples that are going to be used in the contrasting of the
hypotheses

3.1. Dependent variables

The dependent variable, the main objective of the study, is the systematic risk of the
stocks represented through the market beta that we estimate through the following

regression” :

~ ~

R, = ¢, +ﬂiSRMt + 4, [1]

where:

i=1, ..., 69, refers to firms included in the sample.

t =1, ..., 120, gathers the number of active days of the stock market for the half-year
period s.

s=1, ..., 26, represents the number of half-year periods for which information is

available.

ﬁit symbolizes profitability of the stock i at the time .

a; 1s the intersection of the straight line of regression with the coordinates axis.

[is corresponds to the beta coefficient of the stock i in the half-year period s.

~

Ry,

t

expresses the profitability of the market portfolio at the time ¢.

Li; collects the random residual of the regression, with E(u;) = 0 and constant variance.

The daily return of each stock, R;, has been calculated taking into account the payment

of dividends and the value of the Subscription Rights . That is:

~ P, + DIV, + SR,
Rit — ln{ it + it +S ll} [2]

it—1

* In agreement with Sharpe (1964).
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where:

P, is the final price of the stock i at the time .

DIV is the dividend paid by the stock i at the time ¢.

SR;, is the theoretical value of the preferential subscription rights of the stock 7 at the
time ¢.

P’ ;.1 1s the final price of the stock i in the period #-/ adjusted by the splits carried out by

the firm in the period .

For their part, profitability of the market portfolio is calculated using the following

expression:

t

R, =In Ilf [3]

where:
I; is the market index chosen as the market portfolio at the end of the period z.

I,.; is the market index chosen as the market portfolio at the end of the period #-1.

Given that we use two market indices for measuring the profitability of the market
portfolio: the IGBM (Madrid Stock Exchange General Index, that, in 2008, included
125 companies grouped in 6 large sectors and 28 sub-sectors) and the IBEX-35 (an
index that includes the 35 traded companies with greatest capitalization), we have two

market betas for each firm: Bigpm and Pigex-3s.

In addition to the market beta, measurement of additional risks have been estimated: a)
the specific risk of the stock (&) resulting from calculating the typical six-month
deviation of the random residuals of the equation (1), b) the total risk of the stock (o),
that is, the typical six-month deviation of the daily return of the stocks, and finally c)

the beta of the asset or investment plan, £, determined from the following equation’:

ﬂA,it _ ﬂFP,it ;BVEn

it

[4]

where:

> The calculation of the beta of the assets coincides with the expression (9) of Bowman (1979), which
determines the value of the beta of the stocks of an indebted company. It is also the expression used in
Brimble and Hogdson (2007), although they use market values and we use accounting values.
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Prpic 1s the market beta of the stocks of the firm 7 in a six-month period ¢ (actually, that
estimated in equation [1]).
BVE; s the book value of the firm's equity i in the six-month period .

P, is the book value of all the firm’s liabilities i in the six-month period .

Since we use two market indices, we therefore have two different measures of the
specific risk and the asset beta. We have, therefore, a total of seven dependent

variables.

3.2. Independent Variables

There are 19 independent variables in total, extracted from the accounting information.
However, given that 4 different denominators are used for transforming the information
to relative values (the book value of the equity —BVE- sales —SAL-, total assets —7A4- and
financial expenditures —FE-) and that the debt relationship is determined in three

different ways, the total of independent variables reached is 41.

In addition, to check to see if the surrounding economic information affects the risk
indicators, 7 macroeconomic variables were considered (VM): the Euribor (EUR), the
type of legal interest (LINT), the consumer price index (CPI), the unemployment rate
(UR), the variation in the Gross Domestic Product index (GDPI), the Dow-Jones (D.J)
and Standard and Poor’s (S&P 500) stock indices.

Next, accounting indicators are presented in three groups:

a) Balance variables (VB)

Liquidity (L/). Calculated as the relationship (Floating Asset/ Floating Liability). This
relationship does not appear significant in the work of Beaver, Kettler and Scholes

(1970) and in Thompson (1976). Nevertheless, it is a significant variable with positive
sign in the work of Farrelly, Ferris and Reichenstein (1985) and in Elmoatasem (2005).

13



Leverage (LEV). Three definitions are used: i) LEVI (Total Debt/Total Assets), i1) LEV2
(Long Term Debt/Long Term Financing), and, finally, iii) LEV3 (Long Term
Debt/Equity).

Ryan (1997) notes that the debt ratio calculated with market values maintains a tight
relationship with market risk. However, in our research, accounting values are used for
calculating the debt relationship because, in fact, the research question puts forward the
usefulness of accounting information for determining systematic risk. On the other
hand, determining the debt relationship with market values is easy in the firms that form
part of the capital markets, but difficult for small and medium sized businesses,

precisely the ones most in need of alternative methods for quantifying risk®.

Size (SZ). Calculated by the Neperian logarithm of total assets. A negative sign appears
in the work of Breen and Lerner (1973), and it is not an explicative variable in the study
by Reeb, Kwok and Baek (1998). However, in Melicher (1974) and in Brimble and
Hodgson (2007)” the sign of the independent variable is positive sign.

Payout (PA). The calculation of payout corresponds to the ratio between the dividend
paid and the earnings of the stockholder. It is one of the common accounting measures
of risk. It appears as a explicative variable of systematic risk, with a negative sign, in
the works of Beaver, Kettler and Scholes (1970), Breen and Lerner (1973), Farrelly,
Ferris and Reichenstein (1985) and Elmoatasem (2005). It is not, however, significant in

the empirical analysis of Thompson (1976).

Growth (GR). Is calculated through the Neperian logarithm of the ratio between the total
assets at the end of the business year and the total assets at the beginning of the same
business year. Thompson (1976) and Brimble and Hodgson (2007) find that growth is a

positive sign explicative and significant variable.

% There is also contradictory evidence with the use of market values. Thus, Nunthirapakorn and Millar
(1987) conclude that the explicative capacity of the information calculated at historical cost is the same —
or better —than the information obtained from market prices.

7 Both use market value of equity for the calculation of the independent variable and this can influence
the sign of the relationship.
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Gross Added Value (GAV). Is the result of subtracting the amount of the intermediate

expenditures from operating income. Karpik and Belkaoui (1990) show that the
incorporation of value added improves the explicative power of the model. The gross
added value is an explicative variable of market beta, although the same sign is not

presented in all of the models.

Net Added Value (NAV). Is the gross value added after depreciation allowances. In

Karpik and Belkaoui (1990) an explicative and significant variable appears of the

market beta, with positive sign.

Operating Leverage (OL). Corresponds to the ratio between earnings before interest and

taxes (BAIT) and sales. Callahan and Mohr (1989) confirms a positive relationship
between the market beta and the operating leverage from a theoretical standpoint. Lord
(1996) and Brimble and Hodgson (2007) also obtain a positive sign. Nevertheless,
Huffman (1989) finds a negative relationship between systematic risk and operating

leverage.

Financial Leverage (FL). Is defined as the ratio between the net or shareholder earnings

(IAT) and the earnings of the operation (EBIT). Huffman (1989) shows evidence of a

positive and significant relationship with market beta, while in Lord (1996), a positive
and significant relationship appears with total and non-systematic risk, but not

significant with market beta.

Income After Taxes (/AT). Net earnings directly provided by the outcome accounts.

Earnings Before Interest and Taxes (EBIT). Earnings resulting from subtracting

operating expenses and depreciation allowances from operating income.

The ratio between net earnings and the accounting value of the equity is the profitability
of the stockholder, and the ratio between the operating result and the total assets is the
profitability of the operation. The ratio between the operating results and sales is the

operating leverage.
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b) Cash-flow variables (CFV)®

Cash flow 1 (CF1). Operating cash flow corresponds to the flow of cash of the activities
of the Operating Cash Flow Statements, in accordance with the NIIF.

Cash flow 2 (CF2). Corresponds to CF1 plus the positive or negative variations of cash

flow investment.

Cash flow 3 (CF3). Is obtained by taking away economic depreciation allowances from

CFl1.

There are various studies that incorporate Cash Flow as an independent variable.
Nevertheless, the definitions of it are varied and the market beta is not always the
dependent variable. The results of the different research are dispersed since they do not

reflect unanimity in the sign of the relationship. The results are summarized below:

Sign of the coefficient estimated

Author/s Dependent variable for the independent variable
(Cash Flow)

Bildersee (1975) Market beta -
Rayburn (1986) Annual profitability of the stocks +
Ismail and Kim (1989) Market beta +
Karpik and Belkaoui (1990) Market beta -
Chariton and Ketz (1991)  Market price of the stocks +
Sloan (1996) Market price of the stocks +

Brimble y Hodgson (2007) Market beta -

It is helpful to point out that Ismail and Kim (1989), Karpik and Belkaoui (1990) and
Brimble and Hodgson (2007) use the same dependent variable and a definition of Cash

Flow very similar, while obtaining, nevertheless, different signs.

¥ For financial entities of the sample, the definitions are calculated taking document FASB-95 into
account.
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We have always quantified the denominators, equity and total assets, used for defining
independent variables in accounting values’. Using market values is only easy for firms
that are part of the Stock Exchange and that have, therefore, a market price of each one
of its financial assets. In addition, using the market value to define the independent
variables influences the study of the relationship due to the influence that the beta has

on the cost of capital "

and this, on the market price of the stocks.

¢) Variables of productivity (VPR)

They are indicators of overall productivity of the factors that are estimated in the area of
the non-parametric model evaluation methods. A brief analysis of the estimating
method and interpretation that is assigned to these indicators is presented in the

appendix.

3.3. Sample

The sample is made up of 69 firms on the Spanish capital market, of which 14 are
financial in nature and the rest are representative of different sectors of the economy.
Given the difficulty in identifying comparable definitions, the sample does not include
insurance and investment firms. Loss taking has not excluded any firm. The period
studied includes the years from 1992 to 2004. This period is, as far as we know, broader

than any previous study on financial risk in the Spanish capital market.

The data has been obtained from:
a) Sociedad de Bolsas
b) Madrid Stock Exchange Library
¢) Appendix to the Boletin de Cotizacion (Bulletin of the Official List of Prices)
and Trading Volumes: Half-year information on the entities traded on the Stock
Exchange edited by the Barcelona Stock Exchange
d) The web page of the Madrid Stock Exchange

? Despite that previous studies use market values to explain the connection between the market beta or the
market price of the stocks and accounting.
' See the work of Giner and Reverter (2006)
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e) The web page of the Comision Nacional del Mercado de Valores (National
Commission on Market Values)
f) The Comision Nacional del Mercado de Valores through the acquisition of an

accounting database for 1992-1995.
4. Methodology and Results

To analyse the relationship between the different measurements of risk and the
accounting variables listed, we estimate data panel models''. We use this methodology
because it is better for adjusting the data structure and because it offers the possibility of
observing permanent cross and longitudinal sections of phenomena. As usually happens
in static type panel estimates, the Hausman test is used to determine what type of
estimate is preferable: fixed effect or random effect models.
The equation to be estimated is:

k k k k
R, =a,+ Z; a,(VB;,)+ le a,(VCF,)+ nzl a,(VPR,,)+ Zl a,(VM )+ u, +¢,

Jj= = p= m=

Where:

R, identifies the dependent variable (the market beta, total risk, specific risk and asset
risk) of the firm 7 in the half-year ¢,

VBji, CFVis, VPR, VM, are the previously mentioned accounting variables,
belonging to the group of balance, cash flow, productivity and macroeconomic
variables,

L represents the error among the unit of the sample,

¢ i symbolizes the error for each firm considering the period.

The previous model is applied in 7 different scenarios in accordance with the 7 defined

dependent variables: two market betas, two specific risks, two asset betas and one total

risk 2.

"' We use the STATA version 10.0 statistical program for it.
2 We have two measures of specific risk and beta because we start from different indices in order to
estimate the market beta.
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Next, the descriptive statistic of the independent variables is presented for the total
sample (the descriptive statistics corresponding to the sample of the financial and non-
financial firms are not separated from the corresponding values of the total sample).
[Table 1 around here]

These must be emphasized from the information contained in Table 1: a) minimum
values of the debt relationship 1 and 2, a fact reflected in the existence in the sample of
firms practically without debt, which would be the opposite postulated from financial
theory, b) the statistics from the IAT/TA indicator, that shows evidence of some very
reduced values and with little dispersion, c) the high typical deviation of financial
leverage and of the ratios between the three cash flows and the financial expenses, and

d) the average negative of the CF2/SAL indicator’.

4.2. Results and discussion

We next present the results of the analysis of panel data for the three samples studied.
As a starting point, two different techniques were used to determine the independent
variables: a) to choose significant independent variables after performing a factorial
analysis in order to take, within each factor, the most weighted indicator, and b) choose
the significant independent variables after estimating a simple regression with each
variable. The models that are shown are the models obtained with the second technique,
since the first offers a poorer fit. In the first place, as often happens in these type of
estimates, the Hausman test determines what type of model (of the fixed and random
effects) are more recommended (in general, the fixed effect model appeared to be
clearly superior). Secondly, the robustness of the results improved once the problems of

heteroskedasticity and autocorrelation were corrected .

4.3. Results of the empirical study for the total sample

" To avoid co-linearity problems in the building of the different models, the coefficients of correlation
between the independent variables have been calculated for the three samples (these statistics have not
been included in the work).

' The problems of contemporaneous correlation, heteroskedasticity and autocorrelation (Wooldridge,
2002) have been solved through the estimation of Panel Corrected Standard Errors or PCSE. See Beck
and Katz (2001). We have always selected the best estimate and depending on the correction done, we
have or do not have a value of R
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Table 2 pulls together the better model for each of the dependent variables analysed.
The total risk dependent variable does not appear since the model does not reveal any
significant independent variable. Although we have two measures of specific risk, only
one of them appears since the coefficient of correlation between both risks equals 0.998.
In each cell, the value of the coefficient is indicated first and in parentheses the value of
the statistic z.
[Table 2 around here]

The data obtained does not allow us to state that there is a clear connection between the
accounting information divulged by Spanish firms, and the risk measurements
calculated with information coming from the Spanish Capital Market, both for the
market beta and other measures of risk. The best results are achieved when the market
beta is estimated from the IGBM, since 4 accounting indicators and 3 macroeconomic

variables are significant, the R? being only 6.7%.

There are few independent variables that explain each one of the measures of risk and
there are few independent variables that appear to be significant in more than one
model. Only 2 accounting indicators and 3 macroeconomic variables are explicative
variables of risk in the two different models. So, for example, the rate of employment
(T_PARO) explains the systematic risk of the stocks (when the market portfolio is the
IGBM) and the total risk of the stocks.

It is important to emphasize the dissimilarity between model 1 and model 2, despite the
IBEX-35 theoretically being a representative portfolio of the IGBM. The reason for this
is that the beta estimated from the IBEX-35 would have to be practically the same as
that of the beta estimated from the IGBM'. The data from the sample clearly
demonstrate that the coefficient of correlation between both betas is equal to 0.014, a
surprisingly low value. As a consequence, it is reasonable to consider that the beta
estimated from the IBEX-35 is not the best measure of risk of the Spanish capital
market and that, therefore, the results obtained in model 2, which do not coincide with

the ones expected, are a result of the scarce representation of the index.

15 Through the IBEX-35, what happens in all of the Spanish capital markets is represented. The IBEX-35
has to measure the market risk from 35 stocks. Nevertheless, if we considered that traditionally 5 of the
35 firms represent more than 50% of the index, it does not seem strange to note that the correlation
between the two market betas are not very high.
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Three significant independent variables appear in model number one, whose sign does
not correspond with the expected one from a theoretical point of view. The EBIT/BVE
indicator shows a positive sign when the expected one would be negative (that is, a
reduction of risk when the operating results by equity unit increase). Nevertheless, we
must consider that the EBIT is an earnings before considering the financial charges
arising from the debt. Therefore, elevated EBIT does not have reason to automatically
mean a greater Shareholder Earnings (IAT) nor greater profitability for the investor. The
positive sign obtained explains that, in the sample studied, high EBIT is associated with

a high level of debt and, as a consequence, a greater stock risk.

The CF1/SAL ratio shows a positive sign, even though the expected sign is negative. It
is logical to expect that greater cash flow for the shareholder by unit sold, the less risk
the stock represents, even though the sample analysed indicates the opposite. A possible
explanation would be the association that exists between the level of invoicing (sales)
and systematic risk of the stocks; that is to say, the greater the level of invoicing, the
greater risk of the stock. The positive sign found coincides with that obtained by Ismail
and Kim (1989), who obtain a positive relation between the beta and cash flow, and that
obtained by Giner et al, who find a positive relation between the market beta and the
ordinary return'®/equity relationship, which is also the opposite of what is theoretically
expected. In addition, as has already been pointed out, the results of previous studies

show very little homogeneity in the sign of the relationship.

The Consumer Price Index (CPI) reveals a negative sign (that is to say, the greater the
CPI the lesser the beta). A possible explanation would be that an increase in the CPI
could have a positive effect on the yield accounts of the firms in the sample, since that a
certain level of inflation signifies a growing economy. The combination of an increase
in the CPI with a very low rate of interest'’, that gives an incentive to household debt
for the consumer, translates into an improvement in business returns and, therefore, in a

reduction of stock beta.

'® Defined as the sum of the operating result and the financial result.
' Established by the European Central Bank.
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It should be emphasized from model 3 the fact that size and debt relationship are
significant variables that explain specific risk of the stock, the sign of the relationship
being the expected one'®. In model 4, the Gross Value Added is an explicative variable
of the asset beta so that the greater the GAV/TA, the greater the risk of the investment
project. Model 5 shows a debt relationship, debt 2, as a significant and explicative
variable of risk but with a negative sign. Even though this sign does not have a coherent
financial explanation, a mathematic justification can be offered since the asset beta has
been estimated from the expression (4), so that the greater the debt, the less BVE/P ratio

and, therefore, greater stock beta.

4.4. Results of the empirical study for the sample of the non-financial firms.

In Table 3 we find the results obtained from the study of the sample of non-financial
firms (55 in total). The results of the study are very similar to those obtained in the
overall sample, perhaps somewhat better, since, although we do not find a clear
relationship between the independent variables and the measures of risk, the explicative
power of the model will improve a bit on R* being 7.3%. Again, the best model is
number 1, exhibiting five accounting indicators and two significant macroeconomic

measures that explain the systematic risk of the stocks.

[Table 3 around here]

The analysis of the non-financial sample introduces few new aspects with respect to the
results of the previous section. The main differences from model 1, with respect to the
former, are that now, the independent variables GAV/SAL and the Euribor (EUR) are
shown as significant and explicative variables, and that the Consumer Price Index
variable disappears. The sign of the GAV/SAL indicator is negative, which is in line
with Karpik and Belkaoui (1990)"°.

'8 Although there are works that justify that size reduces systematic risk of the stocks, among them
Elmoatasem (2005), in the study by Brimble and Hodgson (2007) a positive sign is found.

1% It should be remembered that the variables are significant and explicative of risk but that the sign does
not stay constant in the different models that are exhibited in the study.
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Since the coefficient of correlation between Bigem and Pigex-3s acquires an overly low
value (0.0287), we again consider that model 2 is not the best qualified for analysing the
connection between the accounting information and the market beta of the stocks, since

the IBEX-35 is not a good representation of the IGBM.

The differences observed between the remaining models are very few. In models 4 and
5, the most notable differences are that there is only one independent variable that
explains the asset risk calculated using the IGBM and that LEV2 stops being an

explicative variable of the asset beta estimated using IBEX-35.

4.5. The results of the empirical study for the sample of financial firms.

The models obtained with the study of the sample of financial firms are even worse than
those previously indicated. Therefore, to separate the samples with the purpose of
achieving greater homogeneity between the accounting information studied® did not
mean an improvement in the results. This is perhaps due to the number of firms that
make up the sample is reduced and that the bank risk is more difficult to observe from
the mere consideration of the Annual Reports. Despite the financial system being a
highly regulated sector, there is not any better representation of the accounting data in
the market beta of its stocks. When the market beta is calculated using the IGBM, only
2 independent variables, actually the macroeconomic ones, are significant.
Nevertheless, the results obtained are consistent with the results of the research
developed by Agusman and others (2008) where no accounting indicator is explicative

of systematic risk of Asian banks.
[Table 4 around here]
In this scenario, the model that best explains the relationship between the independent

variables and the systematic risk is model number 2, since R* acquires the highest value

of the models presented here and in all of the research. In model 2, three accounting

*% To minimize the dispersion of accounting criteria.
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indicators explain the systematic risk of the bank stocks and the signs agree with the

expected ones.

Like that of the previous samples, the coefficient of correlation between PBigem Y Pisex-35
is very low and therefore, the result is surprising since the IBEX-35 is not an index
representative of the IGBM. It is possible that the IBEX-35 is more representative of the
financial firms than the non-financial ones, since the main financial entities of the
country make up part of it, usually representing more than 25% of the weight of the

index.

The remaining models in Table 4 reflect some very weak results. Only one independent
variable explains the asset beta and only two independent variables explain the specific
risk of the stocks, but with one of them showing evidence of an opposite sign of what is
expected. With respect to total risk of stocks, level of unemployment explains this but
with an opposite sign of what is expected An explanation of the sign found could be
that, by measuring the overall risk of the stocks through the typical deviation of monthly
profitability of the stocks when unemployment rises, the economy is braked, the

variability of profitability is reduced, and therefore, its typical deviation.

As a general conclusion, despite not obtaining a model that clearly explains the market
risk of the stocks, the results confirm some of the initially established hypotheses. The
analysis of the total sample and of the sample of non-financial firms allows
confirmation of hypotheses one, two, four and five. For the financial firms, the results

allow for hypotheses two and five.

The research allows us to confirm that it is not only the strictly accounting information
that explains stock beta. Certain macroeconomic variables and some productivity
indicators are explicative variables of systematic risk: the S&P500 and productivity 2
(PROD?2) in the overall sample and the sample of non-financial firms, and productivity

1 in the financial firm sample.

5- Conclusions.
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We study in this article the relationship that exists between the market beta of stocks
and a group of accounting and macroeconomic information for the purpose of finding
an objective methodology that enables the quantification of the risk of stocks of the
companies that do not make up part of the capital market. We study the connection
between the market beta, specific risk, total risk and asset beta with information

obtained from the company and surroundings.

The results obtained in this study are found along the same line as those obtained in
previous studies, both for the Spanish market as well as other markets. A strong
connection is not demonstrated between the accounting information and the main
measurement of risk that the Stock Exchange offers us, the market beta. Therefore,
neither the application of the data panel technique, the broadening of the accounting
information, the combination of accounting information with macroeconomic
information, nor the study of a broad period of time reasonably improves the results
achieved before. The model with the greater explicative power is obtained with the
financial samples and when the beta has been estimated using IBEX-35, where an R? of

0.23 is obtained.

Not achieving a clear and strong relationship between the Spanish capital market betas
and accounting information, despite the extension of the time period analysed and of the
breadth of the dependent and independent variables studied, lead us to reflect on the role
that accounting information plays in the characterization of financial risk. Thus, the

absence of some good results puts the efficiency of our markets in doubt.

A high level of efficiency is achieved when the prices of the stocks incorporate not only
the information obtained from a detailed analysis of the accounting information but also
from an in depth analysis of the sector and the economy. In this sense, if the
accounting information was poor because some overly restrictive regulations prevail
and they had little economic foundation, a direct effect could be that the economic
agents took their decisions without paying attention to the accounting information, with
which the paradigm of utility would be in doubt. Thus, the recent changes introduced in
the Spanish accounting proceedings could alleviate this problem because the application
of new International Accounting Regulations advance the improvement of the quality of

accounting information.
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The study shows that the separation of the financial and non-financial firm samples does
not improve results and the connection between the capital market and accounting is not
convincing. The results are very similar for the overall sample and for the non-financial

sample. For the financial firms’ sample, only three indicators are significant.

Although, in accordance with the theoretical framework, a significant relationship is
justified between systematic risk and debt relationship, size and payout, in none of the
samples analysed do these relationships appear as significant. The debt relationship is a
significant variable when the dependent variable is specific risk and the sample is the

overall sample and non-financial firms.

The results confirm the importance of the choice of the market portfolio to calculate the
beta of the stocks. The results are different depending on the portfolio chosen with the
best results obtained when the portfolio is the indice General de la Bolsa de Madrid.
The correlation between the estimated beta using the IGBM and the beta estimated from

IBEX-35 for the three samples also turns out to be surprisingly low.

Although the study performed does not allow us to advance very far in the search for
accounting information that explains market risk, the results obtained demonstrate the
disconnection between the financial market and accounting information along with the
need for taking steps to improve this relationship. Improvement that we expect can be
seen in the International Accounting Regulations used by the companies on the Spanish
Capital Market since 2005. In this sense, a potential future line of research is,
specifically, to look at up to what point the application of these regulations improve the

connection between market beta of the stocks and accounting information.

Another future extension of the line of research is to determine to what extent the
accounting information revealed is of quality: studying the phenomenon of creative
accounting as a way of manipulating results and their link to the risk of stocks. It seems
reasonable to suppose that the investors, conscious of a certain amount of manipulation,
will make their decisions by eliminating from the accounting numbers those magnitudes

that they estimate can be influenced by strictly discretional criteria.
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Appendix

Here Data Envelopment Analysis (hereafter, DEA) frontier analysis is used. The
concept of frontier appears when a sample of production units is evaluated in such a way that,
out of the total analysed, those presenting the best values can be identified. These constitute the
best performers with which the other units are to be compared; this process is also well known

as benchmark analysis.

DEA models appear with the seminal paper by Charnes, Cooper and Rhodes (1978),
adapting the proposal of Farrell (1957) to multiple outputs and multiple inputs technology. DEA
models adopt a convex technology assumption; i.e., they are based on the belief that, if two
units of production are efficient, it is possible to achieve another feasible unit by combining

these two.

Linear programming models needed for DEA frontier evaluation, in the special
case of output-oriented maximisation and variable returns to scale technology, are
defined. For the particular case of one input and one output, this evaluation process is

synthesised in Figure A1. Here we observe how the unit under analysis (unit 7) in year ¢

is inefficient because the frontier exhibits a better productivity, say: [( v,/ xit) > ( Y, /%, )] .

In the same figure the value corresponding to the time period t+1 is also presented. This
means that we are able to compute two efficiency coefficients for the same frontier: for
time t and time t+1. In the output oriented version, this inefficiency can be corrected by

expanding the observed output S ; times, just to reach the output level in the

frontier[ﬂi Vi = y,,] In summary, in the output-oriented version, the more £ implies

the more the firm is inefficient.

[Figure A1 about here]

The specific output-oriented DEA efficiency score is calculated by solving the following linear

problem:
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where:

X, =[xl_’1, Xpe vt xi,N]e Rf’ is the vector of the observed inputs corresponding to the unit

under evaluation (unit i),

y, = [ Voo Yz s Yiw ] e R is the vector of the observed outputs corresponding to the unit

under evaluation (unit ),

X, =[xk’|, Xeas 0 xk,N]e RY is the vector of the observed inputs corresponding to unit &,

forming part of the sample containing K units,

y, = [ Vits Viar s Vews ] e R" is the vector of the observed outputs corresponding to unit %,

forming part of the sample containing K units, and

z :[zl, Z, ZK] is the activity vector used to construct the linear segments of the

frontier.

The coefficient f; indicates the technical efficiency level of each of the units evaluated.
When £ = 1, the unit under evaluation is efficient in the Farrell-Debreu notion. In other words,
no other peer has been found that yields the same output vector with a smaller consumption of
inputs. Otherwise, f > 1 indicates the presence of technical inefficiency. Here, we follow the
well-known Farrell-Debreu notion of efficiency. There is, however, another more demanding
one: the Pareto-Koopmans definition of efficiency. See Fére, Grosskopf and Lovell (1994) for a
detailed study of its characteristics.

In program [A1] all the variables are supposed to be situated in the same time period (z).
In a panel data context, the unit under analysis and the frontier can correspond to time periods ¢

and 7+1/. Combining these characteristics, the indicators PR1 through PRS appear.
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Table 1. Descriptive Statistics
Balance Variables

Variable

LI

LEV1
LEV2
LEV3

SZ

PA

GR
GAV/BVE
NAV/BVE
GAV/SAL
NAV/SAL
GAV/TA
NAV/TA
GAV/FE
NAV/FE
OL

FL
IAT/TA
IAT/FE
IAT/BVE
IAT/SAL
IAT/TA
EBIT/FE
EBIT/BVE
EBIT/SAL

Cash-Flow Variables

Variable
CF1/BVE
CF2/BVE
CF3/BVE
CF1/SAL
CF2/SAL
CF3/SAL
CF1/TA
CF2/TA
CF3/TA
CF1/FE
CF2/FE
CF3/FE

Productivity Variables

Variable
PR1
PR2
PR3
PR4
PR5

Obs Mean Std. Dev. Min
1794  2.07 10.14 0.02
1794  0.58 0.22 0.00
1794 0.28 0.25 0.00
1794  1.83 3.29 -9.36
1794 11.91 1.96 2.93
1794 0.28 1.44 -52
1794  0.04 0.32 -6.91
1794  0.30 0.56 -4.45
1794 0.25 0.47 -3.65
1794 046 0.63 -11.09
1794  0.36 0.71 -11.57
1794  0.13 0.96 -0.32
1794  0.09 0.24 -0.52
1426 19.11 4127  -386.15
1426 16.02 36.07 -355.28
1794  0.13 0.52 -11.48
1794 3.12 105.81 -228.33
1794 -0.002 0.69 -29.49
1430  3.69 16.63 -87.66
1794  0.04 0.88 -11.79
1794 0.10 0.80 -7.51
1794 0.002 1.017 -43
1426 5.52 20.70  -123.24
1794  0.06 0.45 -13.42
1794  0.13 0.52 -11.48
Obs Mean Std. Dev. Min
1794  0.09 0.82 -19.59
1794  0.08 1.09 -14,.
1794  0.03 0.75 -17.2984
1794 0.09 2.37 -33.8249
1794 -0.03 4.52 -123.3258
1794  0.01 2.31 -35.0604
1794  0.08 1.34 -1.3407
1794  0.07 1.61 -6.0203
1794  0.04 0.61 -1.3644
1426 1098  49.31 -426
1426 947 73.73 -426
1426  7.89 44.22 -428
Obs Mean Std. Dev. Min Max
1793  2.05 1.08 1 3451
1793  2.03 1.08 1 3451
1791 1.02 0.88 0.01 35.81
1792 1.00 0.32 0.09 13.83
1794 1.01 0.58 0.01 2540

Max
416.46
0.99
0.86
55.02
17.78
11.69
6.91
8.28
6.23
16.74
15.50
40.32
9.17
771.05
546.56
9.36
4469.71
0.41
428
33.65
17.26
0.23
435.61
9.59
9.36

Max
8.72
12.89
8.44
37.61
39.38
37.52
56.83
67.13
25.68
1111.44
2151.83
982.94
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Macroeconomic Variables
Variable Obs Mean Std.Dev. Min Max

EUR 1794  4.58 2.04 2.01 10.31
LINT 1794  6.63 2.38 3.75 10.00
CPI 1794 1.67 0,75 030 293
UR 1794 17.18 4.91 10.46 24.38
GDPI 1794  3.39 0.67 1.07 498
D-J 1794 0.03 0.07 -0.10  0.15

S&P500 1794 0.04 0.08 -0.12  0.16



Table 2. Estimation of the model for the overall sample

Model 1 Model2 Model3  Model 4 Model 5
Var. depend. Expected
Sign Bicem BiBEx-35 g Baacem BaaBex-35)
Var. independ.
-0,015 -0,024 0.04 0.237 0.153
o (-0.38) (-0.17) (15.78) (5.02) (14.95)
0,077 -0,069
EBIT/BVE - (4.10) (-2.47)
-0,015
CF2/BVE - (-2.19)
0,007
CF1/SAL - (2.39)
-0,033 -0.016
GAV/BVE +/- (-1.35) (-1.65)
0,0088 0.0005
UR + 4.27) (6.89)
-0,026 -0,002
CPI + (-2.17) (-3.90)
0,634 0.246
S-P500 + (5.47) (7.23)
0,015 0,008
PROD2 + (1.82) (0.72)
-0.001
EBIT/FE - (-1.38)
0,046 -0.003
SZ +/- (3.85) (-14.76)
-0.017
PA - (-2.90)
0.009
LEV1 + (5.73)
-0.303
LEV2 + (-25.16)
0.108
GAV/TA +/- (3.03)
0.021
EUR + (12.75)
0.312 0.337
DJ + (1.58) (7.02))
R’ 0.067 0.07 : - -
N 1793 1425 1794 1794 1794
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Table 3. Estimation of the model for the sample of non-financial firms

Model n°1 Model n°2 Model n°3 Model n°4 Model n°5
Var. depend. Expected

Sign Bicem Bisex-35 € Baacemy Baaeex-3s)
Var. independ.
Ay 0.006 0.533 0.039 0.050 0.013
(0,19) (17.26) (14.44) (10.20) (0.82)
0.078
EBIT/BVE +- (4,14)
-0.034
CF2/BVE - (-2,23)
0.009
CF1/SAL - (2.30)
-0.035
GAV/SAL +- (-2.85)
-0.001
GAV/FE +/- (-2.65)
-0.025
IAT/BVE - (-2.49)
-0.022
OL + (-1.16)
0.001
UR + 6.91)
-0.001
CPI + (-3.23)
0.953 0,442
S-P500 + (8.04) (9.45)
0.015 -0.006
PROD2 + (1.95) (-0.54)
-0.003
SZ - (-14.56)
0.011
LEV1 + (5.97)
-0.012
LEV2 + (-0.33)
0.002 -0.009
GAV/BVE +/- (2.18) (-1.39)
0,017 0.04
EUR + (3.30) (15.86)
0.392 0.747
DJ + (1.98) (9.77)
R2 0.073 0.055 - - -

N 1429 1425 1430 1430 1430




Table 4. Estimation of the model for the sample of the financial firms

Model n°1 Model n°2 Model n°3 Model n°4 Model n° 5 Model
n°6
Var. depend. Expected
Sign Bicem BiBEx-35 c g Baacemy BaaBex-
Var. indepd. 35)
0.212 0,944 0,012 0.0144 -0.004 -0.018
A0 (1.20) (8.83) (29.59) (1.42) (-0.55) (-2.35)
0.014 -0,001
UR + (3.55) (-3.52)
-0.064
CPI + (-2.80)
-0.239
PRODS5 + (-1.70)
-0.000 -0.46
PROD1 - (-0.01) (-8.76)
0.005
LEV3 + (0.57)
7,77 -0.022
GAV/TA +/- (2.96) (-2.79)
-4.22
TAT/TA - (-1.88)
-0.016
IAT/BVE - (-0.64)
-0.002
EBIT/BVE - (-1.94)
0.001
GAV/BVE +/- (1.70)
0.000
GR + (0.13)
-0.002
EUR + (-2.05)
0.01 0.009
PROD2 - (1.91) (1.89)
0.006
LINT + (6.09)
0.346
DJ + (1.22)
R2 0,056 0.23 - 0.024 - -
N 364 364 364 364 364
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FIGURE A1l
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