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I. INTRODUCTION

1.1. Background

The analysis and use of financial ratios is an increasingly impormant area of accounting
research and practice. Parties demanding financial statement information are investars,
managers, employees, lenders, customers, and government, The ciema.nd far financial
staternent infermation is derived from the target to improve the decision making (see
e.g. Foster 1986:9). Two different principal uses of financial ratios are identified. The
first one is the normetive use of the measurement of a firm's financial ratio compared
with a given standard, e.g. the need for a firm to use industry-wide averages as a
target. In this context the selection of appropriate ratios should be based on both
theoretical and empirical knowledge of individual financial ratios. In addition, the way
how to give those standards, e.g. how to aggregate industry-wide averages of the
financial ratics, seems ta be very important. The results found by Y1i-Olli and Virtanen
strongly support the use of value-weighted averages instead of equal-weighted
averages (see Y1i-Olli and Virtanen 1989). The second principal use of financial ratics
is the positive use of the ratios for predictive purposes e.g. by financial analysts to
forecast future financial ratios or by lending instirutions to forecast carporate failure or
by management to forecast cash flow or earnings (see Whittington 1980 and Bames
1987).

The main reasons for using financial ratios, as opposed to absolute values, are: first to
control the systematic effect of size o the variables, second to make the data better o
satisfy the assumptions underlying some multivariate econometric methods (e.g.
homoscedastic disturbances) or when the theory presupposes the empirical variables to
be in the ratio form.

When using financial ratios, it s important to realize both the assumptions underlying
the ratic; form with different contents and also the empirical properties of the nurnerical
values of those ratios (see Foster 1986: 96- 130). In recent years a series of papers
concerning methodological issues of financial ratios has been published. An important
assumption in financial ratic analysis is strict proportionality between numerator and
denominator (Foster 1986: 96-98). Another interesting question is the existance (or
non-existence) of the constant term in computing the rarios (McDonand and Morris
1584: 90 and Y1i-Olli and Virtanen 1985: 14-17). However, maybe the most imporrant
findings in recent empirical papers are those of non-normal distributions of financial
ratios ( Lev and Sunder 1979}, That finding is important to both practideoners and

researchers. The normal distribution is very practical because the mean and standard
deviation are sufficient to characterize the whole dismibution, In addition, many
statistical tools presuppose normally diswibuted variables.

1.2, Previous research

During the last decade a growing interest has misen to analyze the distributional
properties of financial rados. In the seminal work in financial ratic analysis Horrigan
(1965) found that some financial ratios tended to be normally distributed but that there
also was some evidence of positive skewness across many ratios. Pinches, Eubank,
Mingo and Caruthers {1973) found considerable skewness in the financial ratio
diszibutions. A logarithmic ransformation improved normality, reduced outliers and
improved homoscedasticity of the distributions. Deakin (1976) analyzed the
cross-sectional distributions of eleven ratios over the period 1955 w 1973 for
COMPUSTAT 1800 Company File, The analysis showed that ten of the eleven ratios
were distributed in a manner that was significantly different fror a normal distribution.
Howewver, it appeared that normality could sometimes be achieved by transforming
data. The applied transformations were square-root and logarithmic ransformations.

Foster (1978:70) suggested first that the weatment of outliers is an important problem
in ratio analysis. Lev and Sunder {1979) analyzed the problem of outliers very
carefully. They confirmed that in financial ratio analysis unusually large values often
occur because the denominator of a ratio is close to zero. They also suggested two
techniques to handle outliers in financial ratio analysis ("rimming", i.e. the removal of
an equal number of the smallest and largest observations from the sample, and
"winsorizing”, Le. changing a value of an outhier to that of the closest non-outlier; see
Lev and Sunder 197%; 207). They also suggested that equally-weighted averages as
estimates of industry standards will be more sensitive to ouiliers than value-weighted
averages. The resalis by Y1i-Oli and Virtanen (1%85) strongly confirmed the
hypotheses,

Frecka and Hopwood {1983) examined the same ratios as Deakin {1976). They
concluded that the skewness and non-normality of the ratios may be caused by outliers,
Qutliers were identified using both skewness and kurtosis tests. After using
square-root transformations, deleting some few ouiliets and specific industry grouping
they achieved dramatic changes in the shapes of distributions. Normality or
approximately normality was usually achieved for all distributions except the Cash
Flow/ Total Debt (CEF/TD) ratio.



The paper of Buijink and Jegers (1986) confirmed the importance of industry
homogeneity for the form of ratio distributions.

1.3. The distributional properties of financial ratios

In Section 1.1 we mentioned two principal uses of financial ratios. The first was the
use of the ratio as an industry-wide target value for the firms (how 10 compute
industy-wide norms for firms). The sscond was the use of the ratios for predictive
purposes (different statistical and economeric methods suppose different assumptions
abeut distributions). In both cases it s important to know the distributional properties
of the ratios.

We have a lot of empirical research which examines whether a normal distribution ean
be used to describe financial ratios or which makes attempts to transform the data such
that a normal distribution assumption is descriptive. Maybe more atteation has to be
paid in future w© the theoretical features and also empirical interpretations of the
financiai ratios. That means we have to analyze theoretically what kind of distributions
a priori will best describe different ratios. After that we have to decide if it is
appropriate to ransform the data ¢ obtain normality and what is the economic meaning
of the transformed data in different transformations.

There are many theoretical reasons why distributions of the raw scores of financial
ratios cannot be expected to be normal or even symmetrical. Some financial ratios have
wechnical limits which prevent them symmetry (e.g. the current ratio and quick rato
have a technical lower limit of zerc, see e.g. Foster 1986; 102-104). Ratio distributions
also tend to be (positively) skewed because a unit decrease in the denominator produces
a larger absolute change in the ratio value than an equal increase in the denominator, see
e.g. Frecka and Hopwood (1983: 117). The third reasen is that there will be outside
pressure on firm management to keep at least some of the ratios within certain
acceptable limits (Buijink and Jegers 1986: 338).

(After theoretical analysis we can better make hypotheses concerning whether it s
teasonable to use different mansformations to ger data such that nomal distribution
assumpton is descriptive. Theoretical analysis shows what kind of transformations a
priori seem to give the best results. In addition, theoretical analysis gives us advice for
empirical interpretations. This is important especially in the case when we are deleting
some observations from the sample as outliers. Theoretical analysis can confirm our
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interpretations that some observadons are true outliers when we have theoretical
arguments to expect normal distributions. In the opposite case when we have
theoretical arguments 1o expect non-normality such interpretations would be much
more difficult.

1.4, The purpose of the study
The purposes of this paper are:

1. To analyze the cross-sectional properties of the selected financial ratios by
examining if those ratios are normal: first, without deleting any extreme values
or making any transformations, second, by using an appropriate trans-
formation, and third, by using the ransformation and by deleting extreme
values. In addition, we Ty to analyze if the observed extreme values are ue

outliers,

2. To analyze time series behaviour of the ratios’ cross-section. Especially how
the cross-sections of the selected ratios behave during different business cycles.

2. THE SELECTION QF THE RATIOS AND EMPIRICAL
VARIABLES

2.1, The selection of the ratios

For this study we selected 12 different financial ratios which according to the textbooks
(see. e.g. Lav 1974:28, Foster 1978; 28 and Tamari 1978: 24-44) measure shont-term
solvency (liquidity ratios) , long-term sclvency (leverage/ capital structure ratios),
profitability (profitability ratios) and efficiency (turnover ratios) of the firm. The
liquidity ratios examined are the current ratio {CR), the quick rato {(QR} and the
defensive interval measure (DI}, The selected long-term solvency ratics are
debt-to-equity (DE), lontg-teztn debt to equity (LTDE) and times interest earned (TIE},
Profitability ratios are sarnings to sales (ES), return on assets (ROA) and retum on
equity (ROE). Finally, the selected efficiency ratios are total assets tumover (TAT},
inventory turnover (IT) and accounts receivable turnover (ART).



The selected categories of the ratios and also the ratios themselves are ilusmetve rather
than exhausiive. For example, many popular market based ratios such as earnings per
share (EPS) and prise per ezmings (P/E) are excluded. For our selection we have two
preliminary reasons. First, we will compare the results of this study to those by YIi-Olli
and Virtanen (1983). In that study we had the same ratios as in this study. The
previous research gave interesting hypotheses concerning the importance of exwreme
values to some selected ratios. This is a very important reason in spite of those results
also showed that the empirical classification of the selected ratios was not exactly the
same as a prios classification, i.e. that presented in textbooks. Second, we will
reserve the possibility to compare our results to those by Buijink and Jegers (1986)
from Belgium. They had in their research eleven of the twelve ratios presented e.g. by
Foster (1978) and used by Y1i-Oll and Virtanen (1985), and also adopted in this study.

Before going to the empirical work we first &y to analyze theoretically if a normal
distribution could, a priori, be valid to describe the selected financial ratios before
deleting extreme values or before any other transformation of the data.

The first category consists of the liquidity ratios: current ratio (CR), quick ratio (QR)
and defensive interval measure (DI), All the liquidity measures have, in practice, a
technical lower Yimir of zero. Then, positive skewness of the original variables seems to
be obvicus,

In the second category there are the long-term selvency ratios: debt to equity (DE),
long-term debt to equity {LTDE) and times interest earned {TTE). Debt to equity and
long-term debt to equity also have their technical lower limit of zero, Then also the
original values of those variables seem, a priori, to have positively skewed
distributions. According to the textbooks the third long-term solvency ratio, the times
interest earned ratio, incorporates a dynamic element in long-term solvency evaluation.
However, we can also interpret it as a measure of profitability which has been deflated
by the interest rate. Also our earlier empirical results confirm this interpretation (Y1i-Oli
and Virtanen 1985: 40, 44 and 47). When the numerator of this ratio is negative we
have no economic interpretacion for the ratio. Therefore, in practice, also the numerical
values of this ratio are expected to have a positively skewed distibution.

In the third category we have the profitability ratios; earnings to sales (ES), return on
assets (ROA) and return on equity (ROE). All the profitability measures normally have
“large" (and positive) denominators compared to respective numerators. [n addition,
the numeratars can vary fresly from negative to pasitive values. All these variables are
technically good in the respect that they are, a prior, quite stable and there is no range

in the distribution without economic interpretation. A priori we suppose that the normal
distribution assumption is descripiive for profitability ratios.

Finally, in the fourth category we have the efficiency ratios: total assets wmover
(TAT), inventory mrnover (IT) and accounts receivable tarnover (ART). Due to the
population used in the study (including in principie all firms queted on the Helsinki
Stock Exchange except banks and insurance companies), the distributions of the
efficiency ratios would be non-normal if the relation between sales and egnity, the
inventory policy, ot the efficiency of the credit department differ very much in different

industries.

2.2. Empirical variables

The firms used in this study cover all the firms quoted on the Helsinki Stock Exchange
excluding banks and insurance companies. The number of firms is 42 and the period
examined is 1974-1984. The ratios are calculated using the definitions presented by
Foster (Foster 1978: 43-44) and calculating the basic financial items accerding to the
recommendations by Yritystutkdmusneuvottelukunta (1983).

In order to determine the stability of the observed distributions the analysis using the
same firms will run for eleven different cross-sections. Especially we will lock if we
can find differences in the disributions during different business cycles.

3. METHODOLOGY

The methodological interest in studies of financial ratio distributions is typically
focused on four different issues: (i) assumptions or hypotheses concerning the
distribution of the raw data, (ii) use of transformations to achieve a desired resuls, e.g.
normality, for non-acceptable raw data distributions, (iif) choice of an appropriate and
powerful statistical test for testing the type of ratio distributions (before and after
transformations), and (iv) detection and removal of outliers from the main body of the

distribution.

I the following, we present a brief discussion about gach of the problem areas above
and introducs the choices made for this study.



3.1 Distribution family approach

In the earliest studies on ratio distributions only normality vs. non-normality of the
distributions was tested, i.e. the normal distribution was the only hypothetized
statistical model for the raw data (ses e.g. Horrigan 1965, O'Connor 1973, Deakin
1976, and Bird and McHugh 1977). As the number of studies on the subjsct
increased, a general conclusion could be made that the normal distibution was not a
tenable representative for most of the ratio distributions (for a good summary of
commion observations in these diswibution studies, see Ezzamel, Mar-Molinero and
Beecher 1987). Posirive skewness and prevalence of extreme outliers were the main
reasens affecting deviation from normality,

Due to the fact thar a majority of ratio distributions tend to be positively skewed and
thus non-normal, many other statstical models have been introduced in the Literature to
describe the cross-sectional behavicur of financial ratios. Among others the lognormal
distribution {Fieldsend, Longford and McLeay 1987) and the family of stable Paretian
distributions {So 1987) have been used as models for raw ratio distributions.

The mmost promising approach for choosing a model for financial ratios seems 10 be the
gamma distribution family approach. Of particuiar importance is that the gamma
distribution is appropriate for both skewed and symmetric diswibutions, and it is also
suitable when dealing with outliers (Barnett and Lewis 1678: 76, Frecka and Hopwood
1983: 117, and Hzzame!, Mar-Molinero and Beecher 1987: 469), This distribution
contains as its special cases the exponental, the chi-square, and the normal
distributions. Thus, the shape of the gamma distribution is very versatile, ranging
from exremely skewed distributions (as the exponential one) via moderately skewed
(i.e. the chi-square) distributions to symmetric and approximately normal distributions.

The probability densiry of the gamma distribution is fixed by two parameters: a shape

parameter o and a scale parameter . The density function is of the following form:
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Frecka and Hopwood (1983: 118) give examples of different shapes of the gamma

diswibution for selected values of a and B. One can see that the combinaton a=1, 8

= | generates the exponential distribution, the combination ¢ =2, B=1 producesa
chi-square distribution, and an approximately normal distribution can be achieved e.g.

.by choosing a=4, B=1.

There exists much empirical evidence that the main body of aratio distribution (i.e. the
raw distribution with possible outliers remeved) follows either the normal or 2
positively skewed distribution (for a summary, see Ezzame!l, Mar-Molinero and
Beecher 1978: 464-466). This type of ratio behaviour can be argumented also
thecretically (Frecka and Hopwood 1983: 117, Buijink and Jegers 1986: 338). The
gamma distribution is thus in good accordance with both empirical and theoretical
reasoning on raw data behaviour. As there, in addition, exists another theoretical
argument in favour of the use of gamma distribution as a model for the ratio
distribution (this will be considered in the next section), the gamma distribution family
approach has been adopted in this study.

3.2. Square-root transformation

A variety of transformation techniques to achieve normality for ratio distributions has
been suggested in the literature. These techniques include nanural logarithms, square-
and cube-roots, and other power transformations. All these transformations work in
the same direcdon: they reduce the positive skewness inherent in a diswribution. But
they possess also differencies in their behaviour.

Both natural logs and square roots suffer from the defect that they cannot be applied if
the ratios are negative (whereas cube-root transformation can alse be used for negative
values). This difficulty can be avoided, however, by adding a small constant to the
ratio. For ratios which exceed one all the above mansformations work alike each
others, having a smooth proportionate effect which reduces the relative weight given to
large observations. But for ratos between zero and one the effect of the log
ransformation is disproportionate, the smaller the observation the more drastic the
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effect of the log transformation. In these cases the log wansformation can, in facr,
easily "overtransform” the data: instead of positive skewness in the raw data one
obtains negative skewness in the transformed data,

There is no unanimous empirical evidencs what transformation technique should be
preferred. Results supporting the use of square-root ransformation seem, however, to
be int a majority (see ¢.g. Deakin 1976: 93-93, Ezzamel, Mar-Molinero and Beecher
1987: 474-479). The most important support for the square-root ransformation comes
from its consistency with the underlying gamma distribution theory. For, if the raw
data follows a gamma distribution with patameters o and B {cf. eqnation (1) above),
then the square-root transformed data is approximately distributed as 2 normal random
variable with mean (B(a-1/4))1/2 and variance 3/4 (Bamett and Lewis 1978: 88,
Frecka and Hopwood 1983:118-119), This means that, after applying a square-root
ransformation, normality for data is expected and a statistical test based upen the
normal distribution becomes appropriate. For reasons noted above, the square-root
transformation technique is preferred in this study.

3.3. Shapiro - Wilk's normality test

Several tests have been employed in the literature to tast the normality of a distibution

(before or after transformation). The most cotmrmon tests applied are the chi-square (2)
goodness-of-fit test, the Kolmogorov - Smirmov test (and its derivative, the Lilliefors
test), and the Shapiro - Wilk W-test. Frecka and Hopwood (1983) and So (1987) have
applied normal-based sampie skewness and kurtosis tests introduced by Barnett and
Lewis (1978: 102,

The %2 test is based on assymptotic theory and is, therefore, not appropriate in our
small sample study. The test also has the disadvantage that it uses aggregaton of data:
the number and character of class intervals used are arbirrary. On the other hand, for

large samples the 2 test has shown good power against highly skewed distribuiions

and reasonable sensitivity to very long tailedness (Ezzamel, Mar-Molinero and Beecher
1987: 473).

The Kolmogorov - Smirnov test and the Lilliefors test treat cbservations separately and
thus information loss resuliting from aggregation of categories is avoided. Moreover,
the tests are distribution free and suitable to small samples (Siegal 1956, Lilliefors
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1976). The power and sensitivity to non-normality of these Kolmogorov - Smirnov
type distance tests is not, however, especially high. They are typically outperformed
by the Shapiro - Wilk test (Shapiro and Wilk 1968).

The Shapiro - Wilk test is an effective test for normality even for very small (n £ 20)
samples. It is also especially sensitive to asymmetry, long-tailedness and outliers, i.e.
to characteristics expected to be possessed by the ratio distributions in the raw form.
The normality tests in this study are carried out with the Shapiro - Wik test.

3.4, Outliers

Besides skewness, also the presence of extreme outliers can affect for a distribution a
considerable departure from normality (Dealdn 1976, Bougen and Drury 1980, Frecka
and Hopwood 1983, Ezzamel, Mar-Molinero and Beecher 1987). Trimming the data
(i.e. segregating outliers by reference to a prescribed and weil-known distribution) and
wingorising (changing an cutlier's value to that of the closest non-outlier) are suggested

truncation techniques (Barnes 1978: 451).

It s common to the truncation methods applied that they are rather mechanical by
nature: Bougen and Drury (1980} remove observations greater than three standards
deviations from the mean, Donnithorne (1981) sets, quite arbitrarily, minimum and
maximum values for each ratio beyond which observations are removed, Frecka and
Hopwood (1983) remove observations from the transformed distribution undal its
skewness and kurtosis fit with those of the normal distribution, etc. Special attention
should be paid, however, that only obvious outliers are removed (Ezzamel,
Mar-Molinero and Beecher 1987). Our object is to use, besides statistical tests, also
exogeneous information (information of business cycles, firm-specific knowledge,
etc.) for detecting and removing the obvious or "true” cutliers.

4, EMPIRICAL RESULTS

In this section we will analyze the cross-sectional distributions of the selected ratios.
First, we will present the four moments - mean, variance, skewness and kurtosis - of
the ratios for the vears 1974-1984, Thereafter we will give the Shapiro-Wilk's test
statistics for the raw data. Finaily, we will make the Shapiro-Wilk's test for the
transformed data (the square-root transformation), If the transformed data is not normal



12

we will remove observations from the ransformed data one by one to get it normal. In
addition, we try 1o identify and remove only such observations which are true outliers.
Such an identification is possible because our population Is very small.

We will also analyze how the cross-sectional distributions of the selected ratios behave
during different business cycles. The Finnish economy is very open. During the period
exantined the Finnish foreign trade was about 38 percent from the gross domestic
product (on an average). At the beginning of the period the inflation in Finland was
over 10 percent. The Finnish firms lost very rapidly their competitivensss both abroad
and in Finiand. The Finnish mark was devaluated in 1977, Figure 1 presents the index
which describes the Finnish firms' competitiveness during the period examined.

120 Tables 1-3 show the cross-sectional
distributions of the shore-term sol-

vency or liquidity ratios. According

e e \VA - to our a prieri hypotheses, all the
: F\ liquidity ratios are, as a rule, without
100 ‘ transformation positively skewed.
i ’ \/‘ \/'\\ However, even the raw data for

!

50 quick ratio is normaily distributed
\\/ during the years 1977-1979. The

i square-root transformed data makes

2 berter fit with the normal disiribu-
ton for the liquidity ratios. In the

80 St T T T T
i968 -T2 -76 -80 -84 -88

Figure 1. The Finnish firms competitiveness o0 of the quick ratio, the wansfor-
(relative unit labour costs of OECD/Finland).  mation of the data makes disti-

butions normal in all the years

examined. After removing not more
thar two observations from the sample the square-root transformarion also normalizes
the distributions of the current ratio and defensive interval measure. However, although
we know that the removed firms are very profitable firms we can not identify them to
be true outliers.

The removed firms are not identical in the cases of current ratio and defensive interval
measure. This supperts the results presented by YH-Olli and Virtanen in 1985. The
defensive interval measure does not measure the same characteristic of the firm's
liquidity as the current and quick ratios ( current and quick ratios are static measures
and defensive interval measwre is a dynamic one).

Table 1. Descriptive statistics and test for normaliry of the dismibudons of current
ratio,
I . - -
Carrent ratio (CR) Shapire - Wilk's W-test statistics

Square-root transformation

Number of removed cuthiers

Raw
Year  Mean  Varianee Skewness Kurtosis datq 1] L 2 3 4 3

1974 174 0392 L92**F 458 0.823*% | 0.3%** ?3.3‘30‘ 309;105)
1975 163  033¢  L.5T+* 388w~ 0.889+* | 0.946
1976 1.56  0.325 L4gws 350+ 0.009%* | 0.967
1977 132 0319 1L72v*  5.10%* 0.871%> | 0,942
1978 135 0360 L51ve 3604 0.388%* | 0.952 £

1979 Léd (415 181 474 0.824*= | 0505 0935« 0970

50) 030.18)
LQRue 29%¥ 0.803%* | 0381 0926 0363
1930 L7 0.403 2.08 529 s i

1981 L.78 0426 1.79*® 416+ 0.846%* | 0.908** g.c?)tﬂ
1982 L83 0433 147+* 2654 0.877** | 0933 3.;3)59
1983 L8l Q.4d6  L55%%  30dee 0.880%* | 0.939+ 3.2)65 [
1984 L78 0377 L3+ LI4* 0.915** | 0948 i

Table 2. Descriptive statisdcs and test for normality of the distributions of quick

ratio,
Quick ratio (QR) Shapiro - Wilk's W-test statistics
Squara-root transformation
Raw Number of removed outiers
Year  Mean Varance Skewness Kumosis dam [ i 2 3 4 5

1574 0.89  0.220 155+ 358+ 0.374%* | 0935
1975 . 0.83  0.184 1.63%%  5.27% 0.879¥* | 0954
1976 080 0144 Q90" 1.88* 0.934% 0.96%
1977 079 0119 0.42 0.62 0.973 0.975
1978 086 0151 Q4 0.01 0.969 0.977
1979 093 017Fr Q&7 107+ 0.944 0.980
1980 095 01580 1.40%%  279ue 0.906* | 0.967
1981 Lo 0189 155 Gadew 0.381** | 0.948
1982 109 0.188  125% 187 0.505% | 0.966
1983 L1 {.250 0.90¢+ Q.68 0.934% 0.974
1984 111 0.248 115 201* 0.924* 0.975

**  significant at 1% level
* significant at 5% level i ) o
(30) firm n:o 30 (see the Appendix) remaved from the right tail of the distibution, etc.
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Table 3. Descriptive statistics and test for normality of the distributions of defen-
sive interval measure.
[— 1
lDefenswe interval (DI} Shapiro - Wilk's W-test statistics |
Square-root transfermation '
Raw Number of remaved oudiers :
Yewr  Mean Variance Skewness Kumosis | dam 0 1 2 3 4 5|
1974 89. 1945 L33 135 0.855%% ; 0.924%  (.933% (049 '
a0 (23,25} '
1975 93 1961 121**  106* 0.880%* | (.944 i
1976 94, 2175 148+ 241> | 0.372%¢ ! 0040% 0556 }
@)
1977 94 1822, 152%%  3.2eF | 0.884%* | 0952 ‘
1978 w04 2401 L31*e 188+ 0.892** | 0.951
1979 109, 3375 1S3 252¢% | 0840%% | 0924%  (94)
[¢x)]
1980 107, 3059. 17§ 338w | (.834% | 0.021% 0047
3
1981 106.  2557. L32%w 24pwe 0.864* 1 0935+ (654
e}
1982 113, 2640,  1.35%%  [a4= 0.859%+ | 0924% 0938 0968
(25) 2520
1983 120, 2482, Q.73+ 004 0.543 0,575
1984 121, 2785, Li2v 097 0.505** | (.958 i
—
Table 4. Descriptive statistics and test for normality of the distibutions of debt to
equity.
) =
Debt to equity (DE) Shapiro - Wilk's W-test statistics
Square-roct transformation
Raw Number of mmoved outliers
Year  Mesn Veariance Skewness Kurtosis datn a 1 2 3 4 5

1974 252 192 132w L57* 0.831%* | 0,946
1975 283 330 239 7524 Q778 | 0.895%% 0935* (0954

a2) (4232}
1976 3.5 319 L.4ges Ly2+ C.836** | 0.908%* 0916* (921 0935* 0944
“2 4233 GLI221)  #23221.4)
1977 350 478 2.24%%  f45es 0787+ | 0.896** 0.532* 0937* (0.048
) .21 (6:21.42)

1978 403 13.68  4Ilvv 21]0ee 0.602%* | 0,821%* 05952
)
e 387 16,39 4.92%¢ 33 124 0.507%* § 0.767%* (0.965

1930 336 492 261%+ g3 0.7694* | (0.509%* (1954
8
1981 310 285 L59AE 341w 0.878%*= | 0.963

1982 310 402 221%% 77 0.8z1" | 0946

1983 316 47T 204w Sagee | 0792%% | 0.925¢ 0960
©)
984 365 529 2E0*r 937*+ 1 0.766% | 0.910%* 0952

L ‘ @2

**  significant at 1% level
*  significant at 3% level
(23) firm n:o 23 (see the Appendix) removed from the right il of the distribution, etc.

Table 5. Descriptive statistics and test for normality of the distributions of long-
term debt to equiry.
Loung-term debt to equity {LTDE) Shapire - Wilk's W-test statistics

I
Square-root transformation !
Number of removed cutliers i

Raw
Year  Mean Variance Skewness Kurtasis data ] t 2 3 4 3 |

974 L1 LM 257%%  BO3** | 0.741% | 0915 3.29‘54 ;

1975 131 136 327 1354w G.672% | 0.879** g.‘g@

1976 141 113 1.59%= 2420 C.B37%= | 0.945
1577 138 1355 L72ex 352 3.838* | 0530
1978 1.93 426 3.42%%  15.68** 0.670" { 0850+ 0.941

18
1979 193 418 4.38**  33.29%* | (5557 | 0.826* 0913+ 0937 0.940
6]

641 (6‘.4!.42?
oo | Q7270 | 08918 027 D935 0.938* 0949
1990 163 237 26 asas | QT | oa9ie O Ogse Goze 094
5 3 7865 | 05210 0937 0548
1981 1.51 t.51 2.00%* 4.30°" 0.786 g) i
1982 159 200 10§ SI0% | 0782t | 0922 093 0943
16) 630
1983 165 234 LBE 350% | 0777 | 0918 0939 094
16 632}
1994 153 226 233 691 | 0TI | 093 0960 !
Table 6. Descriptive statistics and test for normality of the distributions of times

interest earned.

Times interest earned (TTE) Shapiro « Wilk's W-test statistics

Square-root transformation

Number of removed cutiers
Raw
Year  Mean Variance Skewness Kurosis dara Q H 2 3 4 5
I 1974 278 Q.11 31.60%* 1720+ 0.6714* | 0.886%° 3370
had * .609* | D.864%* 0922+ (0044
1973 197 535 3.5 14.62" 0. o v
1976 175 321 3.43%* 1646 0.692% | 0925 l03.69‘33
1977 .61 2.00 0.90%% 3750 | D945 0.900* [Od.uglﬂ
b b zes | Q916**  0935%  0.967
1978 1.81 1.8% 3.42 15.68 079 o ol
X X 1.76% 3.59" 0.822%* | 0.921%  Notpossible 1o
1979 244 366 Notpsstle o
193¢ 2.18 1.57 2.49%= 9.09%* 0.797** 0925 (013]75
1981 230 343 3.42%% (5350 0.678%* | 0.864 8357

1982 235 266 131+ L2 0.860%* | 0.935% &?}46

1983 .84 lad 1797 434 0.851** 1 0.970

e L8860 0000+ 0.535¢ 0.947
1984 212 149 1.81x% 323+ | 0799 0.886 o S

* gignificant at 1% level

*  significant at 3% level . o
(30 ﬁ;;lr;i];l:o 30 (seeothc Appendix) removed from the right w@il of the distribution, etc.

[40] firm n:o 40 (see the Appendix) removed from the lzft tail of the distibution, etc.
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Figure 1 and Tables 1-3 show thar when the comperitiveness for Finnish firms is high
there are positive cuttiers in the distributions of the liquidity ratios. Respectively, when
the compettiveness becomes weaker the outliers seem to disappear. At the same time
the variances of the distributions become smaller. We can interpret this so that during
the boom some Finnish firms maintain very "good" liquidity but during the recession
they must diminish it. On the other hand, all the firms must keep their liquidity on a
ceriain minimum level. Therefore the variance of the liquidity measures is larger during
the boom and there are also some positive cutliers. The outliers differ from each other
depending on the measure of the liquidity. i

Tables 4-6 show the cross-sectional distributions of the long-term solvency ratios.
According to our a prieri hypotheses, also all the long-term solvency ratios are
supposed 10 have positively skewed distributions. The reason is technical, They have a
lower limit of zero. It is in the case of defensive interval measure we have similar
situation. We have no economiic interpretation for the negative values of the ratios. In
addition, the ratios where numerator is large in comparison with denominator tend to
produce positively skewed distributions.

The obtained results confirm our hypotheses. The raw data distributions are, with one
exception (times interest earned 1977), positively skewed. The square-root
transformation, without removing any observations, tended to make data more
normally distributed for 21l long-term selvency ratios.

The Finnish firms’ competitiveness was very weak during the years 1975-77. During
these years, the ratio debt to equity has many outliers, The profitability of these firms
was exwremely low during those years (most of them are firms in a forest industry).
The debt 10 equity ratio follows the firms’ competitiveness index. The lag is one or two
years. When the firms’ competitiviness index is lowest the mean and variance of the
ratio are, with a lag of two years, highest, and we also have the largest amount of
outllers (which all are very unprofitabie firms). It is interesting to find that chan gesin
the competitiviness index are reflected very clearly in the distributions of the liquidity
ratios (especially) current ratio, and in those of the long-term solvency ratios debt to
equity and fong-term debt to equiry. It can be clearly seen especialiy in the outliers of
the ratios.

When we analyze the long-term debt 10 equity ratio we find that the lag of this ratio to
competitiveness index is about four years, During these years, the short-term debt was
more expensive than the long-term debt. During the years 1973-1978 it was not

17

possible to get more long-term debt for very unprofitable firms {the outliers in debt to
equity). When the firms' competitiveness became better, they could change their
short-term debt to long-term debt. The lag was about two to threg years from the year
the competitiveness index was lowest. The outliers disappeared from the ratio debt to
equity and the same outliers appeared into the ratio long-term debt to equity.

The distributions of the third long-term solvency ratio (times interest camed) differ a hir
from the disgibutions of the two others. The results presented by YLI-Olli and Virtanen
(1989) show that the times interest earned ratio in fact is a profitability measure rather
than a long-term solvency ratio. The ratio is calculated as earnings before interest and
taxes deflated by interest payments. All the outliers in parentheses () are very profitable
firms and those in brackess [ ] very unprofitable ones.

Tables 7-9 show the cross-sectional distributions of the profitability raties. We
supposed, a priori, that profitability ratios are normally distributed, because they are
technically “ideal” financial ratios, However, a very common used ratio, earnings to
sales, is theoretically not a good profitability measure. [ts numerator is earnings after
extra items, which amount “belongs” to equity. The denominator sales "belongs” to
both liabilities and equity. A better nominator for this ratio should be e.g. eamnings
before interest and taxes. That is the case especially in Finland where lizbilities ars
almost for all firms a larger amount thar equity.

We found that the distribution of the raw data for earnings to sales is normally or
almost normally distributed. During the recession when the competitiviness of Finnish
firms was very weak there were some outliers. When the competitiviness is weak
outliers are as a rule negative (the distribution is skewed to the left) and belong thus to
very unprofitable firms. The square-root transformation does not change the results
cssentally, Some years the ransformed data was a bit closer to normal and some years
the raw data was more normally diswributed. Therefore we do not present transformed
dara for profitability ratios. After removing not more than two outliers the disiribution
becomes normal for every year, However, the removed firms are not the same every

tme.

The distribution for the ratio return on assets is, as a rule, normal. There are three
exceptions when the distribution is mildly positively skewed according to
Shapiro-Wilk's test (1975, 1976 and 1979). In addition, the distribution seems to be
skewed very slightly to the left during the years 1977 and 1978, There are some firms
for whick it took rnore time to improve their results after devaluation of Fianish mark in
1977.



Table 7. Desciiptive staristics and test for normality of the diswibutions of Table 5. Descriptive statistics and test for normatity of the distribudons of return
earnings 1o sales, on equity.
. i ! . . ) l
Earnings to sales (ES) Shapiro - Wilk's W-test statistics : {Return on equity (ROE) Shapiro - Wilk's W-test statistics i
Number of removed outliers Number of removed outliers
(no Tansformation} | R (no transiormation)
Raw i aw
Year Mean  Variance Skewness Kurosig dar 1 2 3 4 5 Year  Mean Variance Skewness Kumosis dam 3 2 3 4 5
1974 0039 Q0014 0.8%* 131 0.559 1974 G148 00132 Q61+ 073 0.958 |
1975 0008 00013 008 .36 6936* | 0om* 0941 1975 0049 00177 052 091 0569
(133 [16L.028)
1576 0002 00019 064 182+ | 0936« | oosg 1976 0018 00292 000 083 0983
(13
1977 0003 00034 1604  345% | 0g68vs | 0Ol6ee (054 770014 00548 -Ld3te 222 | 0BT | 0000 0941
; -’ 0,5]
[201 20,40 e
1978 001 00020  -2.62% 19.00° | 0738 | 0.968 e 978 00 0056 BE6 20T | 066k | 004
201
1979 0038 000i8 092 L1+ | goide '0949 1979 0474 00434 LI BRI | Ofe9e 0583
y {26)
(26}
1980 00327 00008 041 083 0953 : 1980 0.173 00286  1.88*s  4.67%* | 0.843% | 0907** 0.966
. 8 (.42}
1981 0.029 00009 0.73* 147 0954 1981 (138 00169  0.80F 049 0963
1982 G025 00013 013 .55 09576 1982 el0g 00231 Q12 0.60 0980
1983 0017 00009 003 0.67 0.092 1983 0070 00123 021 a4 0987
1982 0035 OO0 099 (.93 0920 | 097 ; 1984 0127 QOLID  079F 076 0.944
a0
! |
Table 10,  Descriptive statistics and test for normality of the distributions of total
Table 8, Descriptive statistics and test for normality of the distributions of return assets tuImover.
on assets.
Total assets turnover (TAT) Shapiro - Wilk's W-test statistics
Return on assets (ROA) Shapira - Wilk's W-test statistics ? Squgre-root transformation
Number of mmoved outtiers
Number of removed outliers . . Raw -
(a0 transformation) Year  Mean Varance Skewnsss Kurmosis data 1} 1 2 3 4 5
Raw
Tear  Mean  Valince Skowness Kurosis | dam 1 2 3 4 5 976 L4 0610 200% 528 | 790t [ O8RS 0990 0me 093
23] (3430 {35,1026)
974 0133 00030 045 025 0978 1995 120 0646 208 SOl | OIS | 0889w 00N+ 083 0o
- - - . {35 Q] (35,1236}
1976 1.30 0,638 1.744 2.8 0.801=" 0.885% (.002%¢ 0503%* (0913** 0926* 0.942
1975 0086 00045  133%  5i0% | 0861e* ags7e 0966 e Wem | ghanas  mhomas,  giaias,
k1] 38.38)
1976 0076 00036 rige 173 | oo0e 0953 1977 129 0514 L4Be*  L84* | 0.836%% | 0907 0924 090  0.936* 0946
£33 (3135 (33,3538) (331538709
1977 0.080 00046 -0.82¢  202% | 0956 1678 127 D465 163 2367 | 08127 | 0.884+ 0002%¢ 0913F 0.990° 0947
&3 3335 (11.3538) (33333809
1978 0090 Q0015 067 210° | 0560 1979 134 0503 BTN 277 | 0803 | DETLer 080V 0809%% 051 0918  Momihuns
1979 0122 ! Bles {35 2530 (353338} (35.33.08.39) oulliers
00039 151 787% | 0859%s gom 1980 138 0458 L6B**  2.59°* | 0.805%% | 0.87i*v 0.892% 0912%% 0919% 087 0939
1980 0123 00021 046 1.9 0972 ] @135 32,3538} :3393)553!. g]gusss.
3 - .| .42
1981 138 0486 154w 196+ | 0827+« | 0899 0S0I%* 0S10% 0515** 0926 0940
1981 0.127 00029  0.64* 030 6954 . [x3] £1.35) (33.3538) (033538, (12533,
pio3 19.36)
1982 QI8 00030 0.67* 0.4 0949 1982 129 0449 167*r  289%e | 0.819°¢ [ 0.888%% 0R91%% 0398% (.907+ 0927 0542
1983 0.098 00020 032 0.2 0982 (33) 31,38 33,38.38) EI;BJK.]S. (3].]:.35.
. . . . X < 42,59
1983 L2 0362 190 381%0 | 0.800% | 08827 0900% 001 0.941
1984 0120 00017 0.22 -022 0980 fexi] 3138 123,35.39)
1984 121 321 205 443 0.775%" 0.853»* (Q279** (590%x (.022% 0,953
. . B33 (31,38} 33,3835 (33181139
**  significant at 1% level
" R R
significant at 5% level ) _ _ o #  simnificant at 1% level
(16} firm nio 16 (see the Appendix) removed from the dght tail of the distribution, etc. *  significant at 5% level
(28] firm n:o 28 (see the Appendix) removed from the left tail of the dismibution, etc. (20) firm n:0 20 (ses the Appendix) removed from the right tail of the disaibution, ete.

[26] firm n:0 26 (see the Appendix) removed from the left tail of the distribution, etc,



Table 11, Descriptive siatistics and test for normality of the diswibutions of inven-

tory turnover,

Inventory turnaver {IT}

Shapiro - Wilk's W-test statistics

Square-root transformation

Number of remeved outliers

Raw !
Year  Mean Variance Skewness Kurosis data 0 1 2 3 4 |
19741810 997, 593%  364i=r | 0256+ | 0.433%¢ 0847 0025% 0550 :
“n (4240 (42,2135
1975 1223 2278 624%r 3944w | 0219%* | 0.385% 0699** 0.923*  0.040
@2 (241 (42.4135)
1996 940 946 6.19%  3BE9*S | 0241%% | 0439 0793t 0011% 00376 (953
2) BZAD 24139 (42413526 f
1977 849 579 S506% 36750 ] 0267** | 0.456* 0.736* 0944 |
. {42} 4241 :
1978 734 204, A37% 1897+ | 0.339%* | 0.531%¢ 0583= 0927 0546
I ML 24139
1979 7.69 229, 4d9re 2030%* [ 0.347%% | 0.505%% (.558%4 (924 (.
a2y a4 (42,41.35)
1980 844 417, 531 2967+ | 0.295% | (0.445% (545¢% 0903** (018  0.941
2 ML) (L4t3s (lessam
1981 695 146, 432%+  1842er | G.362% | 0.520% (.564% 0926*  (.049
. 42} {#2.31) (42,41 33)
1982 597 63 3.99%%  1590%* | DAIIFT [ 060144 06545 (.006% 0046
“@n 42y (314233
1983 595 62, 43T 20.32%% | 0427%¢ | Q.600" 06094 0003 0.947
) Wlan e
1984 6,64 97 43w 18.76+* | 0.388+* | (.346%* 0.607** 0920 (0.935
“@n 41,42) 21,4233
Table 12, Descriptive statistics and test for normality of the dismribusions of ac-
cousts receivable turnover,

Aceounts receivabie turnover (ART)

Shapiro - Wilk's W-test statistics

Square-root transformation

Number of removed outliers

Year  Mean Variance Skewness Kurosis dR:: [ 1 F3 3 4

1914 8.96 6.8 1.73%%  430%~ 0.861*= | 0.046

1975 8.58 238 LEEeF  409%* | 0570 | 0,955

1976 8.61 251 1.93%%  591as 0.861** 0.963

1977 800 17.6  142%% 3450 0.908=* | 0.976 1
1978 7.73 183 Le3% 447 0.890%* | 0972 :
1979 7.87 192 La2ee 328 | pogee | 0972 ‘
1980 730 165 082 043 0.93% 0.577

1981 793 173 1.48%* 448 0.909%* 0.975

1582 7.89 184 221**  g.85+ 0.836%* [ 0.945

1983 742 0.8 0.61* 0.04 0,956 0.977

1984 749 122 01 Log 0919%* | 0962

**  significant at 1% level
* significant at 5% level

(42) firmn:o 42 (see the Appendix) removed from the right mil of the distribution, ete.
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The distributions for the return on equity are very similar to those for the rewrmn on
assets. However, the timing of the skewed distributions is a bit different. Before
devaluation there are no positively skewed distributions. After devaluation the situaton
is the same for both ratios. The distribution is a bit skewed to the left. It is very
interesting to find that firm number 6 is a negative oudier in 1977 and a positve outlier
in 1980. The accounting beta must be very large for that firm. After removing at the
most one or two outliers the distributon becomes normal for every year. According to
our & priori hypotheses the distributions of the profitability ratios are normal even
without any transformation.

Tables 10-12 show the cross-sectional distributions for the efficiency ratios, Efficiency
ratios are the most heterogeneous group of the selected ratios for this study. In
addition, the numerical values of the efficiency ratios are so high that we can a prior
suppose positively skewed distributions (see Frecka and Hopwood 1983: 117). The
raw datz for all efficiency ratios - total assets wrnover, inventory turnover and accounts
receivable turnover - is positively skewed. After square-root transformation total assets
turnover and inventory turnover remain positively skewed but accounts receivable
turnover becomes normal. There are no outliers. It means that terms of payment and
also payment policies are very similar for all Finnish firms,

When we analyzed the outliers of the transformed data for total assets mrnover and
inventory turnover we found that all the outliers were wade and transport companies
(the sample includss industrial companies as well as trade and transport companies).

Tables 13 and 15 show the cross-sectional disrributions of the ratios total assets
turnover and inventory turnover for industrial companies. The comesponding
distributions for trade and transport companies are given in Tables 14 and 186,
respectively. For industrial companies, the distributions of raw data remain positively
skewed. However, the square-root transformation changes the distributions normal.
There are two exceptonal years for inventory turnover where we have a slight
positively skewed distributions. After removing one or two outliers the distributions
become normal. The sitzaton is almost similar for trade and oansport companies. Even
raw data without fransformation for total assets turnover is normally distributed. Afrer
removing two outliers also the wansformed data of inventory turnover becomes normal.

The resuits show that it was necessary to divide firms into different industries only
when we analyzed efficiency ratos. All the other ratios were normally distibuted
{either in raw data or transformed data form and after removing, when necessary,

some outliers).



Table 13. Descriptive statistics and test for normality of the distributions of wotal

assets turnover (industrial cormpanies).

Total assets turnover {TAT)
{Industrial companies)

Shapiro - Wilk's W-test statistics

Square-root transformation

Number of removed auttiers

lms‘s 099 o8 0 -0.50

Raw
Year  Mean Variance Skewness Kurosis data a 1 2 3 4
| 1974 L4 0164 1.33e= 2274 0.900%* | 0,947
1975 [H]] 0.133 1.06%* 1.68= 0.93% 0,979
1976 103 030 188" 594v¢ | 0850 | (536
1977 1.04 0,136 0.90* Q.85 0934 0.966
1978 1.3 0.124 1.66%= 4.77 Q.876%* | 0.935
979 107 0089 074+ -0.02 0.927* 0.042
1980 112 0096 0.65 -0.68 0918+ 0.935
1981 il 0098 0.78* 0.07 0638 0.962
1982 1.63 0.094 0.69* 0.1 0.942 0.965
1983 0.97 0055 014 -0.56 0.954 0.984

0.967 0.971

. Table 14.  Descriptive stadstics and tast for normality of the distributions of total

assets fumover (trade and transport companies).

Total assets turnover (TA"I‘) Shapiro - Wilk's Watest statistics
(Trade and mansport corpanies)
Square-root transfarmation
Raw Number of removad outfiers

Year  Memn VYariance Skewness Kurtosis data a 1 2 3 4
1974 232 L1I8§ 0.827 2,393 0.934 0969

1975 231 1.237 0.528 0.198 0562 0.978

1975 2.2% 1.186 -0.044 -0.142 0.961 0.947

1977 219 0.369 -0.451 -0.276 0.543 0911

1978 2,13 8769 G228 -0.471 0.959 0,938

1979 230 0343 0360 0.187 0.961 0.925

1980 220 074 0027 -0.703 0.954 0.948

1981 235 0.3%¢ -0.310 -0.102 0.952 0.928

1982 221 0479 0000 0546 | 0896 | 04876

1983 205 0.382 Q.101 0.051 0.981 0.675

1984 158 0575 0.269 -0.410 0.577 0.97¢

**  gignificant at 1% level
*  significant at 5% level

I~
L

Table 15. Descriptive statistics and test for normality of the distributions of inven-
tory tumnover (industrial companies).

Inventory turnaver (£T) Shapiro - Witk's W-test statistics

(Industrial companies)

Square-root transformation

Number of removed outliers
Raw

Year  Mean Varance Skewness Kurmosis dara 0 1 2 3 4 5

1974 3.56 118 0.92* 70 0527 0.961

1975 318 245 LTI 4.19% | 0857 | 0.037

1976 335 341 2.50%=  G.0B** | 0786 | 0.906% (Ui;!)ﬂ

1977 345 joll ) 0.80= 0.42 0.941 0972

1978 164 232 1.+ 2454 0.893* 1 0.953

1979 3.0 1.83 1.16** 1.98% 0.922¢% 0.564

1980 380 1.87 1.79++ 5210 G.848%* | D912 3.328‘ 3193]4
1981 3.70 141 1.06% 1.80* 0.934 0.570

1982 3.62 144 064 026 0.953 0.973

1983 371 113 .44 -0.47 0.956 0.567

1984 3.98 132 030 0.25 0.942 0.966

Table 16. Descriptive statistics and test for normality of the distribudons of inven-
tory turnover {trade and transport cormpanies).,

Inventory turnover (IT) Shapire - Wilk's W-test statistics

(e and manspon ompanies Square-roct transformaticn
Number of removed outliers
Raw
Yer Mean  Variance Skewness Kurtosis data 0 1 2 3 4 5
A 67495 768 0977
1974 334 4197, 2.76% 777 0.531 0.67: o ety
A 550 (.744%* 0977
1975 444 0887, 2.92%r  B.G3** 0.465 0.5 o Do

1976 309 4048, 292+ B.50™* Q4844 | 0.625%* 2.28‘73

1977 264 2423, 2.30%~ 7954 9,531 | O.680%* 8524

19718 205 761, L7 159w 0.651** | 0,729** 0.681** 0.565

“iy (4241)
979 213 365, L3C**  2.10* 0.646%* | 0.716%* g.gﬁ:‘a" %2:13,
1980 250 1684, 2.36%"  5.53*- 0.500%" | 0.686** (0‘._357 323.3
1981 18.5 548, 1.69%s - 138 G.646%* ¢ BT1T%r B.gél” 334315;
1982 143 210. 1.54%* (.52 0.714** | 0.808* 3.;7)96‘ 32;128)
1983 139 212, 1E7* 285+ 0.708** | 0.795* (04.[7"97' g:}g
1944 161 349, L7 170 0.677* | 0.751** 0.716%¢ (916

0 “an i

**  gignificantat 1% levci
* ignificant at 5% leve . L
(26) séilf;lgzo 26 {secathc Appendix) removed from the right 1ail of the distribution, ete.



Table 17, Descriptive statistics and tes for normality of the distributions of ac-
counts receivable turnover (indusmial comparies).

Accounts receivable turnover (ART) Shapiro - Wilk's W-test statistics
{Industrial companies}

Square-rool fransformation

Raw Number of removed oudiers

Year  Mean VYartanoe Skewncss Kurosis dam 0 3 2 3 4 5

1974 8.81 KR 176 3,08 0.342** | 0.938
1975 837 26.5 L1 457+ 0.848%* | 0,945
1976 834 286 2.10%~ 4354 0.830** | 0.948
w717 766 1.2 LEG*Y 441 0.879%* | 0965
1978 738 20.6 136" 520 0.853** | 0954
1979 155 27 1644 380es 0.867** | 0957
1530  7.54 18.5 057+ Q.62 0.918* 0.970
1981 7.68 20,1 L66** 455 0.884** | 0,968
1982 772 215 137TEe B R5H 0.8C7** | 0.930* 0966

1983 718 1.8 0.90% 0,42 0317 0957
1984 10 0.8 Lids>  L41% 0.900** § 0948

Table 18.  Descriptive statistics and test for normality of the distibutions of ac-
counts receivable tunover (trade and transport companies).

Accouitts receivable turnover (ART) Shapire - Wilk's Watest statistics
(Trade and gansporn companics)

Square-root transformation

Raw Number of removed cutiers

Yewr  Mean Variance Skewness Kunosis dara 0 1 2 3 4 5

1974 9.49 9.97 LOST* 0206 0.360 0.862
1975 978 1458 1725% 38574~ 0847 0.906
1976 957 1310 Lo+ 1202* | 0.910 0,541
977923 1131 0740 0.695 0.865 0915
1978 398 9.4¢ 2.343 0.283 0933 G.956
1979 am 9.95 0349 018 0.976 0.984
1980 872 272 0478 -0.517 0.951 0.960
1981 285 7.19 0132 0452 0.851 0.94%
1982 848 193 D239 D869 0.935 0.949
1983 335 101 -0943%  0.567 0812 0.871
1984 830 1618 0712 1.9d4** | 0435 0.953

#*  significant at 1% level
*  significant at 3% level
(20} firm n:0 20 (see the Appendix) removed from the right tail of the distribution, etc.

Lo
L

5. SUMMARY

The purpose of this study was to analyze the cross-sectional distributions of the
selected twelve financial ratios. The selected ratios were according to a priori
classification the measures of short-term solvency (liquidity), long-term solvency,
profirability, and efficiency of the firms. Lev (1974) and Foster (1978) presented those
ratios in their textbooks and Y1i-Olli and Virtanen (1985 and 1989) and Buijink and
Jegers {1986) have used the same ratios in their earlier researches.

We found that according 1o our a priosf hypotheses, the disiributions of all the liquidity
ratios were, without transformation, positively skewed. The square-root transformation
made the diswributions normal. The quick ratio was normal without deleting any outliers
from the sample. After removing some outliers from the transformed data aiso current
ratio and defensive interval became normal. We alse found that the changes in the
competitiviness of Finnish firms strongly affect the distributions of the ratios. During
the recession outliers disappeared and the variance of the distributions became smaller.
During the boom there appeared some outliers. The reason for it is that the liguidity of
the firms has a certain minimum lower limit but no clear upper limir.

The distributions of the long-term solvency ratios were also, without transformation,
positively skewed according our a priori hypotheses. The square-root transformation
and deleting some outliers made long-term solvency ratios normally distributed. We
also found that the cutliers of the ratios debt to equity and long-term debt to equity
strongly depend on the competitiviness of the Finnish firms. The lag for the variable
debt to equity is one or two years and for the variable long-term debt to equity about
two years. When competitiviness had been very low and it was improving, after two
years there appeared cutliers in the diswribution of the variable debt to equity. When the
profitability of those firms had improved they could change they short-term debt into
cheaper long-term debt and the firms become outliers in the distribution of long-term
debt. It took about four vears from the bottorn of the recession.

The distributions of the third long-term solvency ratio, times interest earned, behaved
like the distributions of the profimability ratios. In fact in the Finnish data {very levered
firms) this variable is a measure of profitability. Earnings before interest and taxes ars
deflated by interest payments. The results confirm the earlier results by Y1i-Olli and

Virtanen (1989),

The profitability ratios among the selected ratios are ideal in the respect that we can a
pricri suppose that the distributions are normal without any transformation, The
empirical resulis confirmed this hypothesis.

Finally, we analyzed the efficiency ratios. We concluded a priori that the efficiency
ratios are the most heterogenenous group among the selected ratios. The distributions
of the raw data were positively skewed, but after the square-roct transformation, the
accounts receivable turnover became normally distributed. The transformed
distributions for total assets tumover and inventory turnover remained positively
skewed. When we divided our data into different industries the disiributions became
normal. This partition was not necessary for other financial ratios.
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