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Abstract

Purpose — The purpose of this paper is to locate the specific items from the financial statements that
are responsible for the dirty surplus accounting flows and how important they are in its explanation.
Design/methodology/approach — It is generally accepted that some country accounting rules
allow some operations that can generate dirty surplus in the annual statements. Working on this
basis, it is necessary to consider information at the same time across firms and across time, using
panel data econometric techniques. A static panel data estimated by generalized least squares can be
used to correct correlations between firms and account numbers or a dynamic panel data estimated
by GMM-SYS with instrumental variables to avoid endogeneity.

Findings — Results show that in a static panel data model, the income statement items have a lower
explicative power of balance sheet items variations, having higher explicative power a dynamic one
(AR(1)). Results show that, specifically, financial assets, debts and book value capture the dirty
accounting flows.

Research limitations/ implications — Working in differences reduces the explicative power of
the income statement and working in levels could be inconsistent if it is impossible to contrast,
first, stationary in data due to their shortage. It is suggested that future works increase the
frequency of the observed data, and contrast the cointegration as a way to check the accounting
relationships.

Practical implications — It is important to evaluate whether the income statement can (or cannot)
explain the financial position of a firm. Also it is important to know where dirty surplus accounting
flows are located can be useful for firms’ valuation.

Originality/value — The econometric technique proposed in the paper deals with the main
limitation in accounting research: information is bigger in cross-section (number of firms) than in
time series (economic periods).

Keywords Accounting, Income, Financial reporting, Surpluses

Paper type Research paper

1. Introduction

One of the fundamental objectives of firms’ financial information is to serve on
the decision-making processes. In this sense, studies about the estimation of the
intrinsic value of firms from residual income models stand out, from research of
Preinreich (1936) and Edwards and Bell (1961) to Ohlson (1995) and Felthman and
Ohlson (1995). In general, since Peasnell (1981, 1982) showed that any accounting
measure of income can be discounted to match the firm’s value given by discounting
free cash flows, both for the valuation and the empirical analysis on the basis of
accountingsinformationgte assume clean surplus or dirty surplus has been the starting
point hypothesis.
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Both hypotheses presume that income statement is the nexus between a current
equity value and the equity value in the next period, which is measured from the
balance sheet. But, while clean surplus relation (CSR) assumes that this nexus is
unique and truthful, dirty surplus claims that other relations that are not registered on
income statements exist. In addition to this difference, when both hypotheses
are implemented in empirical works, some other large differences arise, due to their
own applications, which are related to the operative or financial typology of accounting
items. That is, while a clean relation takes into account only operative and
financial items of the income statement, a dirty relation adds extraordinary items to
them.

As Isidro et al. (2004, 2006) have pointed out, the issue of whether dirty surplus
accounting practice should be restricted has been a subject of debate for decades.
But, while these authors analyse dirty surplus from a market valuation purpose, we
contrast which balance sheet items record the dirty surplus flows. On doing it, we
will be able to evaluate whether the income statement can (or cannot) explain the
financial position of a firm. It is generally accepted that some country accounting
rules allow some operations that can generate dirty surplus in the annual
statements. Working on this base, the main goal of our paper is to locate the specific
items from the statements that are responsible for this dirty surplus and how
important they are in its explanation. Even more, we explore the possibility that
this characteristic of our accounting information could affect the correct valuation
of the firms.

As this objective is time dependent, it is necessary to consider it at the same time
across firms and across time, using panel data econometric techniques. Working with
this methodology we avoid the scale effect, as we can capture the idiosyncratic
characteristics of each firm. More exactly, we can use a static panel data estimated by
(generalized least squared (GLS), within-between) to correct correlations between firms
and account numbers or a dynamic panel data estimated by GMM-SYS with
instrumental variables to avoid endogeneity.

The choice depends on the results of contrasting unit roots in account numbers.
The sample used to contrast the model is a panel data including 4,595 large Spanish
firms, under EU definition, from 1994 to 2004 inclusive. The Spanish accounting
norm during this sample period demanded that expenses and revenues in the
income statement be grouped into three categories: operative, financial and
extraordinary. The first are directly related to the activity of the firm, such as sales,
purchases and salaries. Financial expenses, however, are related to the financial
debt of the firm, while financial revenues are linked with investments of a financial
character. Finally, the extraordinary group includes atypical results and results not
related to the main activity of the firm or derived from its finance. Examples of this
last group are: the depreciation of non-financial fixed assets; results due to the sale
of such assets; and the recognition of capital grants as revenue. In this way, the
choice of this sample seeks to contrast if the aforementioned division of the income
statement is really a means of separating clean surplus operations from dirty
surplus operations.

The paper is organized as follows: we analyse the general model in the next section;
the methodology to contrast it using panel data (static and dynamic) is shown in the
thirdssectionysample-deseriptionsandwesults are offered in the fourth section, and in the
fifth we summarize and conclude the study.
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2. The model

According to Peasnell (1981), book value of equity changes with the earnings
generated in the period, once net cash payments (dividends) are deducted. From a
balance sheet and an income statement, if bv; is the book value of equity at date ¢, x;,
denotes earnings in period ending at date ¢ and D, are dividends (net cash payments)
received at the end of period ¢, then the CSR shows that:

bvt = bUt_l + X — Dt (1)

When expression (1) is implemented, some relevant issues arise:

«  Condition I Net dividend adds both the portion of income from last period that
are paid to shareholders depending on pay-out ratio (p), and any other operation
of capital (K), as, for instance, increases or decreases of capital.

«  Condition II. The net income for the period represents operating expenses and
revenues and financial expenses, as financial assets are market valued (since
changes in their value are not reflected in the income statement) (Felthman
and Ohlson, 1995; Penman and Sougiannis, 1998; Lo and Lys, 2000; and Ota,
2002). It is necessary to remember that clean relation takes into account only
operative and financial items of the income statement, while a dirty relation
adds extraordinary items to them.

It means that extraordinary earnings and financial revenues do not explain changes in
assets and liabilities, revaluations in non-financial assets do not occur, depreciation in
assets explain perfectly fixed assets value behaviour, book value of equity is independent
of firm tax policy, etc.

Focusing now on the balance sheet, the next identity is observed:

Asset; 4+ Finance; + WC; = bu; + +Debty, (2)

where Asset adds tangible and intangible fixed assets, Finance financial assets, WC is
the working capital, i.e. the difference between non-financial current assets and current
liabilities, and Debt short- and long-term financial debts. Adding together expressions
(1) and (2) we obtain:

Book; = bv; = bv;_1 + x4 — Dy = Asset; + Finance; + WC; — Debt; (3)

The fundamental hypothesis of CSR is inferred from expression (3). It means that end-
of-period book value equals beginning-of-period book value plus the period’s earnings
minus dividends. In other words, all changes in assets and liabilities that are not
related to dividends must be reflected in the income statement, specifically through
interests and operating earnings, since financial assets are market valued.

In accounting, end-of-period value of any item is the result of adding beginning-
of-period value plus variations in that period. Accordingly, if CSR is working,
those variations are reflected in the income statement, and we could express
that as:

Vi=Yia+AY 0, = VY, =Y+ ZZk,t (4)
7
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where Y is any patrimonial item in expression (4) and Z each item in income
statement.

However, if we suppose that the above conditions are not proved, expression (4) can
be changed into:

Y, = Y-1 + [(Inc; + Oting;) — (Exp; + Empl,)]
+ [IF — Intt] + [IXt — EXt] — Tax — [Pt s Xp-1 +Kt] (5)

where Inc are net operating revenues, Otinc are non-operating revenues, Exp operating
expenses other than salaries, Empl salaries, IF financial revenues, Int financial expenses,
Ix extraordinary[1] incomes, Ex extraordinary expenses, Tax taxes for the period[2] and
K represents the rest of variations that are not explained by the income statement, i.e. has
a positive value for decreases of capital and negative value for increases of capital.

However, two possibilities exist in order to contrast expression (5). On the one hand,
working on differences, as follows:

AY; = ap + a1 - Inc; + az - Otine; + as - Expy,
+ a4 - Emply + a5 - IF 4 a6 - Int; + a7 - Ixs
+ag - Ex; +ag - Tax; + a0 - 4.1 + uy (6)

where a( shows the average of changes in balance sheet items that are not explained by
income statement items, and depends on K (see Equation (5)), and «; is the residual of
this model.

On the other hand, working with a dynamic expression as:

Yi=bo+p- Y1+ b1 - Incy + by - Otine; + bs - Expy
+ by - Empl, + b5 - IF + bg - Int; + b7 - Ix;
+ bg - Ex; 4 bg - Tax; + b1g - %11 + ¢; (7)

It must be pointed out that b, represent the mean value of each balance sheet items, so
it is not related with K as it is recorded by the residual b,.

The expected parameter values in both models, except Book, are 1 (revenues) or —1
(expenses) for assets (Asset, Finance, and WC), and with opposite signs for liabilities
(Debt), since net earnings result from adding revenues minus expenses. The exception
corresponds to x,_; parameter, since it depends on pay-out. The expected value for
book value is less than 1, as it is affected by pay-out or dividend policy, i.e. only in the
case that total earnings are paid as dividends, those parameters could be next to 1. The
choice between both options depends on the behaviour of variables, i.e. expression (7)
implies that Y'is stationary, while expression (6) assumes the contrary.

3. Econometric methodology

The objective of this methodology is to check, for a pool of firms, which of the account

items reflect the dirty surplus accounting flows, and their relative significance in

explalmng them Due the fact that some accounting rules generate dirty surplus
- 0 ell-the possibility that valuation could be affected by
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The firms considered in this paper are chosen not independently but in a specific
economic context that allow us to analyse all relationships between them. Moreover,
they are chosen along time, as studies in a particular moment can not be generalized
for any time and space. The problem above can be treated in two ways, depending on
whether variations in patrimonial items are considered (Equation (6)), or we work with
first-order autoregressive models (Equation (7)). And that will depend on the results of
testing the unit roots of the series first.

One of the main difficulty in the analysis of accounting data is the impossibility of
using time series techniques due to shortage of data, as in most of the cases the
observations for a firm are restricted to one per economic period. That is the reason
why most of the empirical works on accounting data use cross-section techniques,
although it means losing the time perspective. For all this, we propose to exploit all
available information, which is bigger in cross-section (large number of firms) than in
time series (short number of economic periods by firm) using panel data (Arellano,
2003). It should be taken into account that this methodology avoid the cross section
problems and can capture the idiosyncratic characteristics of firms, as we subtract the
mean in the estimations, avoiding as well the scale effect.

The panel will be a balanced one if data is available for the all considered periods
and for the whole set of firms. Otherwise, it will be an unbalanced panel. The
estimation methods will be different in each case, since the lagged explicative variable
is not included in the regressors in the first case, i.e. it is a static panel, as happens in
the second case, and so we would have a dynamic panel. (see Appendices 1 and 2 for
unit root tests over panel data).

Once the contrasts have been implemented, and in the case that the null is accepted
(no stationarity) we should work with expression (Equation (6)), i.e. we have a static
panel data as:

: =Ao| ¢ (8)
AYy, 0 - Xy Ay Uy

AYq, Xy - 0 A Uy,

while if the null is rejected, we should work with:

pi
Y, =Bo+[Yj;1 Xl [Bj} + ¢y
j

j=1,... .k 9)

where 1s the indicator for each patrimonial item.

Since in both cases, we are working with a pool of firms along different years, that
is, a panel data, the above expressions can be change into the next ones for Asset,
Finance, WC, and Debt.

J J
aInc bInc
Aj = Bj =

Jj Jj
Apgr bper,
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Inc{’t Otinc{’t Expit Empl{,t IF{J

X =

Incy, Otincy, Expy, Emply, IFy,

j J J J j
Intu IXM EXU Taxu P&Ll,t—l

Int},, IX}, Ex/, Taxl, P&,

n,t
7 = Asset, Finance WC, Debt, Book
t=1,....T (10)

In both models residuals show the characteristic individual effects for each individual
(n), that can be considered in panel data as:

(1) Fixed effects, that is, a dummy that shows the particular characteristic for each
firm that it is considered to be constant across years.

wip=n+v vy ~N(002) (11)

where 7; represents the idiosyncratic effect of each firm, ie. the special
characteristics of them, as capital operations (K). On doing so, the constant
should not be significant.

(2) Random effects, that is, the particular characteristic for each firm that can vary
across years with different variances.

Uiy =i+ viy Vig ~N(0, 0?,) iy ~ N(0, Uzm) (12)

As a difference as before, the idiosyncratic effects are random, following a normal

distribution with zero mean — as we add a constant — and variance o2 (see Equation

(12)). For a static panel, as it is our first case, the main problem is not only the choice

between fixed or random effects — which depends on the result of the Hausman test but

the consideration of the common factors due to the interdependence between the firms.

The Hausman test allows us to check the relationship between regressors and

residuals, so, if it does not exist, fixed effects are the correct hypothesis. On the
contrary, random effects must be supposed.

In the first case, the consistent estimator is OLS, and in the second one, it is Within.
For common factors we must use the Between estimator. In summary, we have to
eliminate both types of effects (individual and joint effects). For this purpose, the
consistent estimator is GLS from the variance-covariance matrix of weighed residuals
that has been obtained in previous estimations by Within and Between. GLS
application consists of estimating a modified version of the original model by OLS,
i ation by individual, weighed by residual
ations. Following Arellano (2003):
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i1 =1 =1
K 1 X K
314 Y=Y Boaki+ ey — 0; :mz lyi_Zﬂb,kxz]
k=1 =1 k=1
%%
S
K
Yie = Ni = Y Barse(®is — M) + &y (13)
=1

where, w represents the Within estimation and b Between one.

However, as a result of the unit root test we should estimate the dynamic panel data,
we should use the general moment model with instrumental variables since it is
necessary to correct E(W;, n;) # 0 avoiding E(W;,, v;,) # 0, that is, avoiding exogeneity
in the regressors (Anderson and Hsiao, 1982):

K
Yie=bo+pYier + > 0pYips + i + vig

s.t. (14)
ol <1
Vt E(Xipsvie) =0
E(Yi,l‘717 Vi,t) = 0

In so doing, the parameters estimation should be (Arellano and Bond, 1991):

| () o)
(Zora) o (g

_ (J%ZZ;HZZJ (15)

where W* should be the set of transformed regressors (Y;_1 y X), Y * the transformed
explicative variable, Z the matrix of instruments — in our study the explicative variable
and lagged regressors in levels and/or in differences, H is the matrix of weights, that
w111 be the 1dent1ty matrix in the first step on the bi-etapic (two- stages) estimation, and
the residuals of the first step, in order to correct

-1
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Hi =70 -1 (16)
However, when the autoregressive expected parameter is next to 1, as in our case, and
T'is small, instead of using GMM-IV, Arellano and Bover (1995) and Blundell and Bond
(1998) suggest applying a modification known as GMM-SYS, that consists of
approaching the problem as a system, i.e. estimating the equation in levels with a set of
instruments (lag variables in differences[3]) and at the same time estimating the
transformed equation in differences with another set of instruments (lag variables by
level).

4. Study case

4.1 Sample description

Data used in the empirical work have been obtained from database Sistema de Analisis
de Balances Ibéricos that contains information about more than 700,000 Spanish and
Portuguese firms. Selection was made according to the following criteria: Spanish
firms, same size (large firms following the definition of the EU[4]), same legal form
(corporations), not in bankruptcy situations and with available annual account reports
for each year of the period 1994-2004[5].

The result is a balanced panel data with 4,595 firms and 11 annual data by firm. A
statistic summary for the variables used in the research is shown in Table L.

Two facts should be pointed out in these statistics. On the one hand, the minimum of
Inc, Otinc, and Empl. This means that some firms have no operating revenues and no
salaries at all — which is certainly rare. On the other hand, the high levels in IF, Ix, and
Ex, means that financial revenues and extraordinary incomes are not atypical but
systematic. Adding both issues, we can assume that items that explain the intrinsic
value of a firm are not all the items that must be taken into consideration if CSR is
supposed. This situation justifies our study, as if CSR is not fulfilled, we should look for
the main items in the income statement that can explain variations in the balance sheet
items, that is, the items that can give details of the financial position of firms.

Next, in Table II results after applying unit root tests on main variables are shown,
in order to determine their stationarity. On doing so, four test have been applied, that is,
Levin and Lin (1993), Im et al. (1997), Maddala and Wu (1999) and Choi (1999), all of
them over four different sample size with the aim of checking the consistency of results
since firms have been removed randomly: 100 per cent in the beginning (4,595 firms),
75 per cent (3,446 firms), 50 per cent (2,298 firms) and 25 per cent (1,149 firms).

As can be observed, there is a clear consistency in the test results when the size
sample decreases, except in WC case, even though we accept the null in one of the tests
and the p-value is close to 5 per cent. So, the stationary variables are in fact stationary,
independently of size sample. If we look at the no-stationary variables in some tests, we
can point out that they are Book (book value), Exp (ordinary expenses except salaries),
Empl (salaries); and Otinc (other non-operating revenues).

4.2 Estimation model results

As unit root tests show enough evidence that some variables are not stationary for
some dependent variables (Book and WC), we have chosen to implement both proposed
estimations. That is, a dynamic panel AR(1) and a static panel with GLS w/b (Within/
Between) for the lagged ariablespinsorder to compare their results.

own in Table III:
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From the results, we can see that both Asset and WC follow an AR(1) process, where
items from the income statement have no explicative power. Finace shows an
autoregressive process, and both IF (financial revenues) — as could be expected — and
Otinc (non-operative revenues) have explicative power in his final balance. With
respect to liabilities, it is remarkable that both in Book and Debt the constant is
significant as opposed to the asset items, Debt is explained by AR(1) process, Int
(financial expenses), Otinc (as financial assets) and Ex (non-operative expenses); and
Book is explained by operative expenses (Exp, Empl), revenues (Inc, Otinc), financial
expenses (Int) and taxes (Tax), but, surprisingly, the extraordinary items (Ix, Ex)
must be added to those ones.

Finally, it is important to remark that even the parameter for the items in the income
statements must be close to 1 in absolute value — as was pointed out previously — it
only occurs in some isolated cases, as in financial revenues in Finance equation and
financial expenses in Debt equation.

In summary, the final balance of tangible and intangible assets and the working
capital does not depend on the items in the income statement. In addition, financial
revenues take part in financial assets, so they can not be excluded in the model under
the assumption that financial asset are market valued. With regard to liabilities, it must
be pointed out that an unconditional mean exists, that is, it is obvious that not all
changes in the liability value are reflected in the income statement. In particular,
financial debts are of course explained by financial expenses, but surprisingly other
items are involved — the same as in the case of financial assets — that is non-operating
revenues.

Regarding the constant, it records the mean value of the balance sheet items that
cannot be explained by the income statement, therefore they are explained by the rest
of operations that are not registered in the income statement. Data shows that this
constant is significant in Finance, Debt, and Book. It means that the accounting
policies in the firms’ sample can not always distinguish properly between financial
and operating activities; finally, with regard to book value, the milestone of clean
surplus, it must be pointed out that extraordinary items show a high statistical
significance.

With respect to the dynamic estimation, Table IV shows the main tests and contrast
of the models.

The two first tests (Wald) check whether the parameters associated with the
regressors and the constant have statistical significance. As was expected, they are
significant in the first case, since, at least, the parameter of the autoregressive process
is not null in all the cases; in relation to the constant, it was significant in the same
cases as t-value, that is, the liability items.

On one hand, the Sargan test shows the validity of instrumental variables used in
each model, and as it can be observed, the null is widely accepted in all cases. Finally,
AR(1) and AR(2) tests on residuals accept the null in all cases, i.e. autocorrelation on
residuals does not exist, since it is included in the estimated dynamic model.

On the other hand, in relation to GLS estimation on variables in differences, we have
implemented two operations: the first one, individually, one for each patrimonial item,
and the second one, jointly, that is, all together in order to correct cross correlations
between patrimonial items. Results are shown in Table V.

On the basis of these results it can be shown that variations in the value of tangible
1 1 in fi ined by all items of the income statement plus a
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For the financial assets, all items in the income statement are significant, except for the
constant, unlike the non-financial asset. Moreover, and unlike the non-financial asset,
the parameters do not vary in a significant way from individual to joint estimation.
Therefore, we can conclude that financial assets do not show special relationship with
the rest of patrimonial items. Working capital is explained again for all items of the
income statement plus a constant. As for liabilities, financial debt and book value are
explained for all items plus a constant. Only for book value the financial expenses
parameter is close to abs(1).

In summary, there are some facts can be pointed out. First at all, firms in our sample
show unconditional variations — not related with the income statement, that are
measured by a constant for non-financial assets and working capital in the investment
side, and financial debt and book value in the financing side. Second, financial assets
are the only ones that seem not to have a relationship with the rest of the patrimonial
items. It can be checked by looking at the changes in the parameter values on the
individual estimation against the joint estimation.

Finally, we add some tests over the estimated models by GLS, that are shown in
Table VL.

From these tests we can check the joint statistical significance of regressors (Wald
joint) in all cases, and the constant (Wald dummy) in all cases except for financial
assets; subsequently, these results are the same as the results obtained with the
previous tests. The lower explicative power of the models in difference must be pointed
out, since R? is between 5 and 10 per cent. Finally, AR(1) and AR(2) tests show that
autocorrelation of first and second order does not exist.

5. Conclusions

The main goal of this paper has been to locate the specific items from the financial
statements that are responsible for the dirty surplus accounting flows and how
important they are in its explanation. In order to do this, panel data econometric
techniques have been applied to a sample of Spanish firms. Specifically, we have used a
static and dynamic panel data with the aim of contrasting the theoretical model.

We have estimated a static panel where dependent variables were taken in first
differences and only income statement items have been taken into account. Results
show that the items of the income statement have a lower explicative power (low R?)
over the patrimonial items variations, and the constant of this model is significant. On
the one hand, it does not mean that other operations not related with the income
statement can explain the model, but this model is not the best that can be used. On the
other hand, revenues and expenses items have lower explicative power as the
parameters obtained have an absolute value less than one.

A dynamic panel has also been estimated. The results show, unlike before, that the
constant is significant in Finance, Debt, and Book, but, again, revenues and expenses
items have lower explicative power. That is, all AR(1) processes are significant and
their parameters are less than one. Taking into account that finance and debt items are
market value, and the book value record all the changes in them, the fact that the
constant is significant indicates that there are some movements in these items that can
not be explained by the income statement, therefore they are explained by the rest of
operatlons that are not reglstered n the income statement. That is, these three items

: & esexistence of dirty surplus accounting flows and,
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To conclude, the econometric technique proposed in this paper deal with the main
limitation in accounting research: information is bigger in cross-section (number of
firms) than in time series (economic periods). As it has been shown, working in
differences reduces the explicative power of the income statement and working in
levels could be inconsistent if it is impossible to contrast, first, stationary in data due to
their shortage. We suggest for future works to increase the frequency of the observed
data, and to contrast the cointegration of accounting variables as a way to check the
accounting relationships.

Notes

1. Extraordinary expenses and revenues includes atypical results and results not related to
the main activity of the firm or derived from its finance as results due to the sale of fixed
assets.

2. Instead to considerer expenses, losses, revenues and incomes after taxes, we prefer to
contrast how tax decisions have influence over book value, i.e. taxes can be one more
item to take into account in the dirty surplus relation if they do not affect all elements in
the same way.

3. The lags depend on the moment the observation takes place. So, for y,» that it is
explained by v;41, y; could be used. For v;,3 that depends on y;,», we use (v;+1, ¥;), and so
on, both in levels or differences.

4. 1In order to classify firms by their size, Commission Recommendation of 6 May 2003
concerning the definition of micro, small and medium-sized enterprises has been
followed. In Appendix 2, Art. 2 the definitions of micro, small and medium-sized
enterprises adopted by the commission are “l. The category of micro, small and
medium-sized enterprises (SMEs) is made up of enterprises which employ fewer than
250 persons and which have an annual turnover not exceeding EUR 50 million, and/or
an annual balance sheet total not exceeding EUR 43 million. 2. Within the SME category,
a small enterprise is defined as an enterprise which employs fewer than 50 persons and
whose annual turnover and/or annual balance sheet total does not exceed EUR 10
million. 3. Within the SME category, a microenterprise is defined as an enterprise which
employs fewer than 10 persons and whose annual turnover and/or annual balance sheet
total does not exceed EUR 2 million”.

5. Economic year 2005 is not included, since it is the first year that listed firms must apply
IFRS, and some inconsistency with previous data could appear.
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Appendix 1

Among unit root tests over panel data, Levin and Lin (1993), Im ef /. (1997), Maddala and Wu
(1999) test stand out, and particularly, a variation of the last one, when individuals are high
enough (Choi, 1999). The next OLS model is estimated for all of them for each individual :

P
AYir=ai¥iy 1+ BiiAYirj+mi+eis (17)
=

where 7 represents individual effects and P the number of lags that are significant and can
minimize the Akaike Information Criteria. The difference between both tests is the hypothesis to
be contrasted.

* Levin and Lin (1993): in this case, the null hypothesis is that the variable is no stationary.
So, if it is rejected, its behaviour is stationary. The main inconvenient is this test is an
strong restriction over parameter « since it must be the same for all individuals:

Hy:Vi o =a=0
H:Vi q=a<0 (18)

been the statistic:

_N.T*.S.62.6.-
py =l N T Z"e ok N0,1) (19)

where N is the number of individuals, %4 and k. are calculated in Levin and Lin (1993,
Table II, p. 33) and the rest of parameters should be estimated as in Appendix 2.

ase, different parameters across individuals are allowed, so, if the
s that some individuals show a stationary behaviour. The estimated
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statistic is a mean of the #values obtained in Equation (17) for each individual, that it is Dirty SllI‘plllS
normally distributed, with mean zero and variance 1: accountin g flows

R N
=Wt N s
lips = \/N‘tTmNN(O: 1) (20) 327

where m and s are the means of individual values of ADF-test and their standard
deviations, respectively; these values can be observed in Im et al. (1997, Table II).

* Maddala and Wu (1999) and Choi (1999): In this test, hypotheses are as above, been the
statistic different but comparable, since the p-value is used instead the #-value

N
haw = _22 In ) value(l‘a,) ~ X%N
i=1

=

tohoi = 12 —21In p value(t,,) — 2] ~ X%N (21)
1

i=

Appendix 2
Steps on estimating parameters in Levin and Lin (1993) test:

(1) Toestimate regressions by individuals

lag;
Ay;,t =X+ aiyzt_1 +> Bi,hAth_h + &
h=1

N
Vi =it = Ie=§ 2 dis

Ayi*,t =YY (22)

lag;

{Ais = Xoi+ D Binlvisi + e
=

lag;
(i1 = Xi + Y Binlign + vig

=1
2) Toestimate:
1 a 2
Op = ng—lt=%+z (ei,t - aivi,l‘—l)
_ vilt—l (23)
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(3) To calculate:

S B v o LS Av . Aue
Oy, = ﬁz (Ayi,t)z + 2Z:‘”Z,d T_-1 Z (Ay}; - A}y _g)
=2 a=1 t=d+2
A N A ak A 2 1 a * 24
Ayiy = Ay — Dy Ay = TZ Ay, (24)
=1
d
vra=1o7

where Z is the lag truncation parameter, following recommendations in Levin and Lin
(1993, TableII, p. 3)

(4) Finally, next parameters and panel data of typified residuals in Equation (23) are
estimated,

N
T"=T-L-1 L:%\,Z;lagi

Si

Mz

Oy -1
Si =35, S=y

I
=

i

Cp =iy 1 +&p — lo =

ol
—
Do
1
S

N 1 N N B - 5
O¢ = NT+ z Z (ei,l‘ - avi,t—l)

i=1t=lag;+2

Z Z (Uztl)

i=1 t=lag;+2
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