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Abstract

A strong relationship between the firms' financial ratios and their security characteristics
is observed when canonical correlation analysis is applied instead of Trying to measure the
volatile relationships between the individual variables. It is seen from a sampie of 32
firms for 1974-84 that the key ratios in the relationship differ with time. Furthermore, it
is observed that accrual-based ratios relate more significantly than the cash-based ratios to
the security characteristics, Cash-based ratios are incrementally significant, though. To
establish a relationship between the financial ratios and the security characteristics a
limited number of temporally varying key ratios is sufficient. Finally, it is observed that
in assessing security characterisiics the expected returns and beta are sufficient. Higher
moments have no incremental significance.
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The Generalized Association between Financial Statements
and Security Characteristics

1. Introduction and Overview

Many studies have considered the association between a firm's financial ratios and its
security characteristics measured by market-based ratios. Studies by Ball and Brown
(19693, Beaver, Kettler and Scholes {1970}, Gonedes (1973), Beaver and Manegold
(1975), Bildersee (1973), Bowman (1979), Hill and Stone (1980), Barlev and Livnat
(1986), and Ismail and Xim (1989) focus on the association between a firm's accounting
beta and its security market beta. Bowman (1979} provides a theoretical analysis of a
relationship between the firm's systematic risk {security market beta) and the firm’s
accountirig beta (and leverage) while e.g. Ismail and Kim (1989) present empirical
evidence on the association. These results point to a relationship between a firm's risk
related to the financial variables and security characteristics which is the subject of this

paper.

Beaver, Kettler and Scholes (1970), Pettit and Westerfield (1972}, C'Connor {1973),
Rosenberg and McKibben (1973}, Hochman {1983}, Martikainen {1990a, 1990b}, and
Kim and Lipka (1991) seck to establish which single financial ratio(s}, or cluster (factor)
of financial ratios best correlate with a security’s return and risk. This approach implicitly
assumes that the market's evaluation of a firm's performance and financial standing is
based on an unvarying set of financial ratios. For exampie Martikainen (1990a, 1990b)
uses profitability, fiancial leverage, operating leverage, and growth to explain in turn the
firm's security price, return, and risk.

‘We shall extend these results by taking a more generalized approach to the question of the
association, Qur first question is whether there is a general correlation between financial
ratios and securisy characteristics. To tackle this question we apply canonical correlation
analysis on a cross section of (accrual-based and cash-based) financial ratios and security

information of 32 publicly traded Finnish companies for 1974-84. Qur results confirm -

that security return and risk are strongly associated 1o financial ratios, but that the set of
best predicting financial ratios is not constant.

Wilson (1986, 1987), Bowen, Burgswahler and Daley (1987), Blann and Balachandran
{1988), Kinnunen (1988}, Bernard and Stober (1989), Ismail and Kim (1989), Ou and
Penman (1989), Sudarsanam and Fortune (1989), Livnat and Zarowin (1990), Niskanen
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{1990), among others, have investigated whether cash-based financial ratios behave
differently from accrual-based financial ratios, and whether they contain more relevant
information for security investment decisions than the accruai-based figures. The general
contention in these studies has been that cash-flows have significant incremental
information for the decision maker. For example Ismail and Kim (1989} came to the
conclusion that cash-flow data has the potential of supplying addifional information on a
firm's risk beyond that available from earnings. These results give rise to our second
research question whether the cash-based financial ratios or the accrual-based financial
ratios have a stronger relation with security characteristics. Our results do not corroborate
a view that the cash-flow information would have more relevance than the accrual-based
figures (rather vice versa).

A consequent question invoked by the above result and the earlier research is whether the
cash-based information still is incrementally significant for a relationship between
financial ratios and security characteristics. Our empirical resalts do not corroborate the
view that the cash-flows impart decisive incremental information for security evaluation.

It is commonly believed that investors use only a few key factors in their evaluation of a
firm's performance and financial standing. Our third major research question is whether
the generalized association between the financial ratios and the security characteristics seill
holds for a reduced set of accrual-based financial ratios. Our empirical results conform to
the view of 2 few key factors being sufficient. The adjusted strength of the observed
correlation between the reduced set and the security characteristics is over par with the
non-reduced set of financial ratios.

Pinches, Mingo and Caruthers (1973), Pinches, Eubank, Mingo and Caruthers (1975},
Laurent (1979), Johnson (1979), Aho (1980), Chen and Shimerda (1981), Pohlman and
Hollinger (1981), Cowen and Hoffer (1982), Y1i-Olli and Virtanen (1985), Ezzamel,
Brodie and Mar-Molinero (1987), Salmi, Virtanen and Yi-OLli (1990), Kanto and
Martikainen {1991), and Luoma and Ruuhela (1991) represent a strong tradition of
research in financial statement analysis stiving to redoce a (large) number of financial
ratios into a smalier number of mutally exclusive categories covering the various aspects
of the firm’s activities. These studies have typically used factor analysis methods. The
implication for our study is that the information content of the financial ratios is portrayed
by a limited set of key ratios, and we shall consequently look into the correlation between
this set and the security characteristics.

Fama and MacBeth (1973, 1974), and Roll (1977) indicate that, in the Security Market
Line (SML) form of Capital Asset Pricing Model, two parameters of retums, i.c. mean
and beta-risk, are the sufficient statistics to define the propertes of a security. This means
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that according to CAPM the higher moments of the returns may not be relevant to the
decision maker. Thus, our fourth research question is whether the observed expected
returns and betas are adequate, or whether the empirical relation between financial ratios
and security characteristics is strengthened by the inclusion of the higher moments of
security retins. Oor empirical results indicare that inclusion of the higher moments does
not strengthen the empirical association, and thus corroborate the SML form of CAPM.

2. Research Hypotheses

We test four sets of research hypotheses concerning the association between financial
ratios and market-based ratios. Our first pair of hypotheses relates to the potential
association between a firm’s financial characteristics as expressed in its financial ratios
(accounnting-based information) and its securities' characteristics (market-based
information). If an association is observed, this corroborates a view that financial ratio
analysis can be a useful part of security analysis.

As discussed in the introduction, previous studies have sought for stable relationships
between security characteristics and particular financial ratios, or financial ratio factors.
Looking at particufar financial ratios is, however, a limiting precondition, and we
formulate our first hypothesis for more general association, and use a more generic
statistical methodology (caronical correlation analysis). Thus, we test the following nuil
hypothesis:

1a) There is no canonical correlation between firms' accrual-based and cash-
based financial ratios, and the security characteristics.

If the empirical evidence refutes the null hypothesis 1a), i.¢. the evidence suggests that
there is an association, we will test nuil hypothesis 1b);

1b) The observed correlation in 1a) is not intertemporally stable.

The relative usefulness of alternative accounting information bases has been muoch
discussed. In particular, much interest has focused on the question whether accrual-based
or cash-based accounting produces more relevant information for security analysis. Two
somewhat incompatible doctrines on cash-based figures should be noted here. In the
theory of finance (capital investments more particularly) the focus of interest is on the
value of the firm (and consequently the security behavior} which is considered to be the
present value of the firm’s all future cash-flows. On the other hand, the more pragmatic
financial accounting has a different focus of interest. Foremost, this alternative doctrine
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sees cash-flow and funds-flow information as supplemental information to historical
accrual-based financial statements in annual disclosure. Because of this practical aspect,
the observable cash-flow information has this supplemental nature in financial ratio
analysis, rather than being a self-contaired alternative information set. For this reason,
we test the following set of three null hypotheses:

2a) Neither the accrual-based nor cash-based ratios, when taken separately,
have a correlation with the security characteristics.

2b) If the correlations exist then the cash-based figures and accrual-based
figures correlate equally with the security characteristics.

2¢) If there is a difference, the less significant set (cash-based / accrual-based)
gives no incremental correlation information.

It is typical of the human decision making process, that the decision maker seeks to
reduce the influx of information into a few key elements or figures. This quest for
keeping information in manageable proportions and concentrating on what is deemed
esseniial gives rise to our next research hypothesis which is used to test the view that
investors nse only a few key ratics.

3)  Areduced set of financial ratios essentially has the same correlation with
security characteristics as a non-reduced one.

Finally, we can examine if the standard CAPM is a sufficient description of the market
return. If the standard CAPM is the best description of the general equilibrium then the
higher moments should have no influence on the market retum. In accordance to this
view the mean and beta of security returns would be sufficient surrogates of security
characteristics. Thus we test the following null hypothesis.

4)  The correlation between the financial ratios and the security characteristics
is not strengthened by the inclusion of variance, skewness, and kurtosis

of security returns.

The following Figure 1 illustrates the potential associations.



FINANCIAL STATEMENTS AND SECURITY CHARACTERISTICS 7

Fipure 1.
The illustration of the research hypotheses
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3. Data and Methodology Description

Qur full set of the accrual-based financial ratios is the same as used in Foster (1978, p.
6{), which has been used in many studies. The ratios are listed in Appendix 1A
{variables x {-x12). The definitions for calculating these basic ratios are given in Y1i-Olli
{1983, pp. 62-65). For a discussion see Y1i-Olli and Virtanen (1983, pp. 11-13). The full
set of the cash-based financial ratios follow Gombola and Ketz (1983). The ratios are
listed in Appendix 1A (variables x3-x90).

The ratios were obtained for cross sections of 32 publicly traded Finnish companies for
1974-84. See Salmi, Virtanen and YYi-OHi (1990, Appendix G) for the list of the firms
which we included in the analysis.

The period was not extended beyond 1984 for several reasons. The 1974-84 peried was
stable in the Finnish economy, while the 1985-88 period experienced a serious
overheating resulting in excessively high share prices. From 1989 there has been an
exceptionally steep decline in the Finnish stock market and in the Finnish economy.
Fortunately, the selection of the time period is not critical in our study becanse we are

8 SALMI, VIRTANEN AND YLI-OLLI

interested in a generic relationship rather than a particular time period.

The security characteristics used, i.e. the return and beta, and the variance, skewness and
kurtosis of return series, were calcuiated from the weekly stock returns for the same
group of 32 companies. The arnual values are thus-based on 52 observations each.

“To obtain the values of the variables (both financial ratios and security characteristics) for
our study period (1974-84) and subperiods (1974-78, 1979-84) we applied simple
arithmetic averages of the annuat data.

This grouping (averaging) of Tatios was needed to make the originally three dimensional
data (the variables, cross-sectional variation, interternporal variation) two dimensional,
This means, of course, some loss of information but it must be dene for the correlation
analysis. Contrary to regression analysis, comrelation analysis (including the generalized
canenical correlations) does not have any durnmy variable or related technique to handle
this type of interdependencies in the data. In addition, the annual fluctuations of the ratios

. would be so high that any pattern of correlation would be hidden by the two dimensional

(years, firms) residual variation. Therefore, the annual variation was averaged out before
the standard analysis. The method of subdividing the basic period into two subperiods
was used to study the intertemporal stability of the correlation pattern obtained.

The individual asset returns were collected from a data base originally introduced by
Berglund, Wahlroos and Grandell (1983). The price indices used for caiculating the
rerurns were the closing values for each Wednesday. The prices were corrected for splits,
new issues etc. assuming that dividends were reinvested with zero transaction cost. The
returns for each week were caiculated as first differences of the natural logarithms of
these price indices. The general index in use (when calculating the betas) was the value-
weighted market index collected from the same data base. The annual beta coefficients
were calculated using Sharpe's market model with weekly returns.

For studving the association between the two sets of variables, i.e. financiai ratios and
security characteristics, we applied canonical correlation analysis. See for example Green
(1978, pp.260-289) for the statistical foundations of the canonical correlation analysis,
and Fornell and Larcker {1980) and Pohlman and Hollinger (1981) for its applications in
accounting research. ’

Canonical correlation analysis is a more general case of the usual multiple regression
analysis. In the case of multiple regression the aim is to find a linear combination of the
independen: (or predictor) variables such that the composite has the maximum correlation
with the dependent (or criterion) variable. In canonical correlation the interest centers on
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the linear association between one battery of variables, the predictor variables
X15X250000Xps and another battery of variables, the criterion variables y{.y2,-.- Yy

The objective in canonical corrclation analysis is to find a linear composite of the x4
variables, i=1,2,...,p, and a (different) linear composite of the yj-va:riables, j=12,..8,
such that when this pair of derived variables (linear composites) is correlated, the
resulting (usual) bivariate correlation is the highest attainable.

Having done this, it is (generally) possible to find a second pair of linear composites,
chosen to be uncorrelated with the first pair, such that the comelation between this second
pair of derived variables is, conditionally for the first pair, maximal, In general, with p
predictors and g criteria we can obtain 1 = min(p,q) different pairs of linear composites.
The correlations between successive pairs will, inn general decline in size.

4. Empirical Results and Interpretation

Appendix 5 provides the tables summarizing the basic statistics of the variables for the
entire period, and the subperiods 1974-78 and 1979-84,

First the association between all the financial ratios (the twelve averaged accrual-based
ratios and the eight averaged cash-based ratios) and the CAPM security characteristics
(the average return and beta) was smdied for the entire 1974-84 period, The relevant
empirical results of the canonical correlation analysis are in condensad form in Appendix
1A. The (first} canonical correlation between the financial ratios and security
characteristics is 0.925, and the correlation is significant (0.0267) at the 5 per cent risk
level. Thus the conclusion about our first hypothesis {Ia) is that there is a significant
association between financial ratios and security characteristics.

Our next hypothesis (1b) concerned the stability of the correlation. The results in
Appendixes 1B-1 and 1B-2 for the subperiods of 1574-1978 and 1979-84, respectively,
give reasonable support to a general stability, But although numerically high, the
associaton is not strictly significant (0.0734) at the 5 per cent risk level for the 1974-78
period.

By comparing the standardized canonical coefficients for the individual variables a very
interesting observation can be made. Although there is a general association between the
financial ratios and security characteristics, the individually significant variables are not
stable. In iayman's terms this means that although it can be stated that financial ratio
analysis is important for security analysis, a mechanistic analysis involving an invarying
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set of predetermined variables cannot presaged. This volatility of the key ratios is also in
line with the frequented view in literature which points out the fact that the last factors
resuiting from factoring financial ratios fluctuate widely from one study to another.

Note that observing 2 strong association between financial ratios and security
characteristics is not tantameunt to claiming that abnormal returns can be earned by
applying an analysis of financial ratios. This is not a CAR (curnulative abnormal returns)
study.

Our second set of hypotheses (2abc) concerned the relevance of the accrual-based versus
cash-based financial ratios in relation to security characteristics. From Appendixes 2AB-
A (the last A stands for accrual-based) and 2AB-C (C for cash-based) it is seen that both
financial ratio sets are significantly correlated with security characteristics, but that the
strength of the correlation is clearly lower for the cash-based ratios. Note ‘that this does
not, per se, indicate that cash-flow information is less relevant for security analysis than
accrual-based financial ratios. But what it does indicate is that cash-based financial ratios
when caleulated as suggested in standard literature are not up to the standard of accrual-
based financial ratics. One clear conclusion is that the traditional definitions of cash-based
financial ratios need a serious revaluation. On the other hand comparing the results of
Appendix 1A and 2AB-A indicates that the cash-based figures have incremental
informational value for security analysis (Hypothesis 2¢).

Cur third hypothesis (3) concerned whether a Hmited set of key financial ratios is
sufficient for security analysis. Appendix 3-A gives the resuits for a reduced set of
accreal-based ratios: quick ratio, debt to equity, return on equity, total assets turnover,
and defensive interval measure. The selection of these five ratios was based on the
classifications in Foster (1978), Lev (1974), Y1i-Olii and Virtanen (1985), Salmi,
Virtanen and Y1i-Qlli (1990}, and our deliberations. The reduced set of financial ratos
represents the foliowing categories: Liquidity, Solvency, Profitability, Turnover, and
Dynamic Liquidity (see Y1i-Olli and Virtanen (1985) for the inclusion of the defensive
interval measure to represent dynamic liquidity). The correlation with security
characteristics remains strong and highly significant for the reduced set of accrual-based
financial ratios.

Likewise, the cash-based financial ratios from Gombola and Ketz (1983) were reduced
into cash/sales and cash-flow/equity, since these two can best be expected to be
independent by definition. This reduction does not refain a significant association
between cash-based financizl ratios and security characteristics. This need not be
indicatve of a poor usefulness of cash-based information. Rather it may be indicative of a
fact that the cash-based financial Tatios have been inadequately defined in earlier liferature.
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L.ooking more fully into this aspect remains a subject for further research.

Our last hypothesis (4) was concerned whether including unsystematic risk, and the
higher moments (skewness and kurtosis) of the returns of individual securities makes the
empirical association stronger between the financial ratios and security characteristics.
This is an interesting question becanse the theory of the standard Capital Asset Pricing
Model assumes normality of the returns (and thus no need for the higher moments), and
also assumes that all relevant riskiness is reflected in the beta (systematic risk}. On the
basis of the results of testing the previous hypotheses we look into this association using
the reduced set of accrual-based financial ratios. The results in Appendixes 4 and 4-H (H
for higher moments) indicate that the higher moments have ne incremental influence on
the strength of the canonical correlation coefficients. The insignificance of the higher
moments has interesting implications on the empirical relevance of the Capital Asset
Pricing Model. This corroborates that the standard CAPM model is a sufficient
description of the market retums.

5. Summary

Our results corroborate the view that for an investor a select set of accrual-based financial
ratios contains essential information for security assessment, and that there is very much
redendancy in the financial ratios. This is in line with the observation that beyond five
key ratios, the resuits of studies categorizing financial ratios have given no consistent
patterns bet have varled from study to study. Our results also corroborate that a simple
mechanistic analysis is not sufficient for investment decisions, since the weights of the
key ratios vary significantly over time.

Our results cast doubt on the method ordinarily used for defining cash-based financial
ratios in the restricted manner exemplified by Gombola and Xetz (1983). It remains a
subject of further research to see if defining cash-based financizal ratios in a way that
would make them true alternative counterparts of accrual-based figures would add useful
incremental information for security analysis.

Our results also show that measuring security characteristics with return and beta is
sufficient in the sense that the unsystematic risk (variance) and the higher moments
(skewness and kurtosis) of the returns of individual securities have no significant
incremental information vaiue for observing relationships between financial statement
variables and security characteristics. The empirical resuits are thus in agreement with the
Capital Asset Pricing Model.
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APPENDIX 1A: Canonical Correlation Analysis: Return arid Beta vs Al Financial

Ratios, 1974-84.

Adjusted Approx
Canonical Canonical Canonical Standard
Variables Correlation Correlation Error
1 0.925436 0.871041 0.025786
2 (.878130 0.81660G9 0.041109

Test of HO: The canonical correlations in the current row and all that follow are zero:

Canonical Likelikood

Correlations Ratio ApproxF NumDF  DenDF Pr>F
1 0.03286104 22582 40 20 0.0267
2 (.22888753 1.9504 i9 11 0.1285

Standardized Canonical Coefficients for the 'VAR' Variables

v A
X9 0.59]77 -0,8‘?20 securitys beta
Koo 1.0188 0.2824 return on the security

Swandardized Canonical Coefficients for the "'WITH' Variables

W W.
xq -0.94&-3 0.82%)2 CR current ratio
X9 0.4790 -1.0013 QR quick ratio
X3 _ -1.0155 1.5236 DI defensive interval measure
X3 0.8400 -1.6204 DE debt to equity
X5 -0.5891 1.6035 LTDE long-term debt to equity
g -0.1632 -0.6722 TIE fimes interest earned
X7 2.2311 -(.1471 ES earnings to sales
Xg -0.4720 0.2433 ROA return on asseis
Xg -0.4828 -0.223% ROE return on equity
Xig 0.4481 0.8136 TAT total assets turnover
X11 -0.0310 0.8978 IT inventory turnover
p -0.5302 0.2356 ART accounts receivable tumover
X33 1.4749 -0.9754 cash / current debt
Xy4 0.2265 -1.0724 cash / sales
X5 0.2827 0.4225 cash / totaf assets
X5 -1.7063 0.9973 cash / total debt
Xy7 0.3433 1.1319 cash-flow / equity
Xig -1.6146 -0.1486 cash-flow / sales
Xig -0.6270 -2.4556 cash-flow / total assets

Koy 1.4236 1.9431 cash-flow / total debt
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APPENDIX 1B-1: Canonical Correlation Analysis: Return and Beta vs All Financial
Ratios, 1974-78.

Adjusted Approx
Canonical Canonicat Canonicat Standard
Variables Correlation Correlation Error
1 0.941106 0.502720 0.020533
2 0773969 0.632559 0.072017

Test of HO: The canonical correlations in the current row and all that follow are zero:

Cancnical Likelihood

Correlations Ratio Approx B NumDF  DenDF Pr>F
1 0.04583921 1.8353 40 20 0.0734
2 0.40097224 0.8649 19 11 0.6240

Standardized Canonical Coefficients for the 'VAR' Variables

v V.
X3 -0.0581 11231 securitys ber
Kan 0.9721 0.5656 returt on the security

Standardized Canonical Coefficients for the "WITH' Variabies

Wi w2
X 0.2209 -0.8296 CR current ratio
Xy -0.7815 0.2700 QR quick ratio
X3 1.0473 -0.1408 DI defensive interval measure
Xy -1.1840 -0.7851 DE debt 1o equity
Xg 1.4052 1.1925 LTDE long-term debt to equity
Xg 0.2082 0.7263 TIE times interest earned
X7 1.7236 2.0263 ES earnings to sales
Xg -0.8278 0.7678 ROA retumn on assets
Xy -1.1230 -1.3004 ROE return on equity
X1 1.2473 0.9037 TAT total assets tumover
X1 0.1735 -1.3025 IT inventory turnover
X1 0.1489 0.1655 ART accounts receivable turnover
Xj3 -0.3420 -0.0647 cash /current debt
X14 -0.5204 0.5392 cash / sales
X5 -0.2844 -0.1642 cash / total assets
X1g 0.9298 -0.1418 cash / total debt
X7 1.2959 0.1214 cash-flow / equity
X18 -0.9510 0.9857 cash-flow / sales
X9 -0.9573 0.61635 cash-flow / total assets

Xo0 1.1367 -1.1996  cash-flow/ total debr
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APPENDIX 1B-2: Canonical Correlation Analysis: Return and Beta vs All Financial
Rados, 1979-84.

Adjusted Approx

Canonical Canonical Canonical Standard
Variables Correlation Correlation Error .
1 0.939898 0.899639 0.020941
2 0.846767 0.759023 0.050826

Test of HO: The canonical correlations in the current row and all that follow are zero:

Canonical Likelihood

Correlations Ratio Approx ¥ NumDF  DenDF Pr>F
1 0.03299400  2.2327 20 20 0.0271
2 028298632  1.4660 19 11 0.2607

Stardardized Canonical Coefficients for the "VAR' Variables

v V.
%5, 0.9868 01931 securitys beta
X9y . 0.1122 0.9956 retum on the security

Standardized Canonical Coefficients for the "WITH' Variables

Wi W2
X -1.7278 0.3721 CR current rq.l:io
Xy 1.6441 -0.8693 QR quick ratio
X3 -2.0943 1.6103 DI defensive inferval measure
X4 3.8069 -1.4121 DE debt to equity
X5 -3.6131 1.3095 LTDE leng-term debt to equity
Xg 0.2911 1.8654 TIE times injerest earned
Xq 2.2436 -1.5714 ES earnings to sales
Xg -0.8038 -0.0426 ROA return on assets
Xg -0.4235 0.7843 ROE return on equity
X1 -0.2720 0.4113 TAT total assets turnover
X1 -0.6569 -0.4627 IT inventory turnover
X1 -0.6977 -0.0756 ART accounts receivable tomover
X3 3.3570 -0.4769 cash / current debt
X4 0.2746 0.0467 cash / sales
X5 0.8462 -2,7652 cash / total assets
Xig -3.5025 3.1197 cash / total debt
Xi7 -0.8130 -0.5471 cash-flow / equity
Xig -0.9144 0.7846 cash-flow / sales
Xig 1.3749 3.3810 cash-flow { tosal assets
Xaq -0.5648 -3.7705 cash-flow / total debt
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APPENDIX 2AB-A: Canonical Correlation Analysis: Return and Beta vs Accrual-
Based Financial Ratios, 1974-84.

Canonicat Canonical  Adjusted Canonical ~ Approx Standard
Variables Correlation Correlation Error

1 (.866683 0.808304 0.044697

2 0.741299 0.661968 0.080908

Test of H: The cancnical correladons in the cwrent row and all that follow are zero:

Canenical Likelihood

Correlations Ratio ApproxF  NumDF  DenDF Pr>F
1 0.11210552 2.9800 24 36 6.0015
2 0.45047593 21071 11 19 0.0741

APPENDIX 2AB-C: Canonical Correlation Analysis: Return and Beta vs Cash-
Based Financial Ratios, 1974-84.

Canonical Canonical  Adjusted Canonical Approx Standard
Variables Correlation Correlation " Error

1 0.686371 (.559448 0.094992

2 0.581293 0.526569 0.118916

Test of HO: The canonical correlations in the current row and all that follow are zero:

Canonical Likelihood

Correlations Ratio Approx F NumDF  DenDF Pr>F
1 0.35018084 1.8971 16 44 0.0475
2 0.66209876 1.6769 7 23 0.1645

APPENDIX 3-A: Canonical Correladon Analysis: Return and Beta vs Reduced set
of Accrual-Based Financial Ratios, 1974-84.

Canonical Canonical ~ Adjusted Canonical Approx Standard
Variables Correlation Correlation Error

1 0.802959 0.765538 0.063806

2 0.598566 0.568252 0.115256

Test of HO: The canonical correladons in the current row and all that follow are zero:

Canonical Likelihood
Correlations Ratio Approx¥  NumDF  DenDF Pr>F

1 0.22797542 5.4719 i0 50 0.0001
2 0.64171921 3.6290 4 26 0.0177
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APPENDIX 3-C: Canonical Correlation Analysis: Return and Beta vs Reduced set of
Cash-Based Financial Ratlos, 1974-84.

Canonical Canonicai  Adjusted Canonical ~ Approx Standard
Variables Correlation Correlation Emor

1 0.412231 0.320204 0.149084

2 0.253024 . 0.168107

Test of HO: The canonical correlastions in the current row and all that follow are zero:

Canonical Likelihood

Correlations Ratio ApproxF NumDE  DenDF Pr>F
1 0.77692414 1.8832 4 56 0.1261
2 0.93557906 1.9836 1 29 0.1696

APPENDIX 4: Canonical Comrelation Analysis: Return, Beta and Variance vs
Reduced set of Accrual-Based Financial Ratios, 1974-84,

Canonical Canonical  Adjusted Canonical Approx Standard
Variables Correlation Correlation Error

1 0.809226 0.766023 0.061991

2 0.610870 0.564879 (.112583

3 0.137028 -081771 0.176233

Test of HO: The canonical correlations in the current row and all that follow are zero:

Cancnical Likelibood

Correlations Ratio ApproxF  NumDF  DenDF Pr>F
1 o 0.21229309 3.3467 15 66.63483  0.0003
2 0.61506817 1.7193 g 50 0.1170
3 0.98122345 0.1658 3 26 0.9184

APPENDIX 4.H: Canonical Correlation Analysis: Return, Beta, Variance, Skewness
and Kurtosis vs Reduced set of Accrual-Based Financial Ratios,

1674-84,

Canonical Canonical  Adjusted Canonical Approx Standard
Variables Correlation Correlation Error

1 0.815855 0.758423 0.060057

2 0.659407 0.596424 0.101510

3 0.222193 -.237733 0.170759

4 0.164251 . 0.174760

5 0.108474 . 0.177492
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Test of HO: The canonical correlations in the current row and all that follow are zero:

Canonical Likelihood
Correlations Ratio ApproxF  NumDF  DenDF Pr>F

1 0.17277326 2.0115 25 83.2283 0.0097

2 0.51669635 1.0652 16 70,0379 0.3999

3 0.91421079 0.2443 9 58.5603 0.9861

4 0.96157247 0.2473 4 50 0.9099

5 (0.98823330 0.3096 1 26 0.5827
APPENDIX 5:  Basic statistics of the variables.
The entire research period 1974-1984:
Variable Mean _SwiDev  Variance Skewness Kurtosis
x1 CR current ratio 1.683 0.562 0.316 2.035 6.200
X2 QR quick ratio 0.933 0.399 0.159 1.137 2.394
x3 Didefensive interval measure 100,298 37.979 1442389 0.826 0.949
x4 DE debt to equity 3.236 2.026 4,105 2.625 8.042
%5 LTDE long-term debt to equity 1.618 1.377 1.896 1.940 4.433
X6 TIE times interest eamed 2.092 1,259 1.585 2.615 9,299
x7 ES eamings to sales 0.020 0.020 0.000 0.477 1.115
x8 ROA return on assets 0.102 0.027 0.001 0.998 0.917
%9 ROE retum on equity 0.084 0.068 0.005 -0.589 0.804
x10 TAT total assets tumover 1.294 0.737 0.543 1.795 2.647
x11 IT inventory mmover 5.603 7.933  62.930 5.038 27.015
%12 ART accounts receivable umover  8.438 3,953 15.625 1.266 2.003
%13 cash / current debt 0.079 0.057 0.003 1.062 0.521
%14 cash / sales 0.027 0.017 0.000 0.592 -0.284
%135 cash / total assets 0.024 0.016 0.000 0.8590 -(0.331
X16 cash / total debt 0.038 0.026 0.001 1.157 0.561
%17 cash-flow / equity 0.256 0.278 06.077 1.013 1.214
x18 cash-flow / sales 0.035 0.035 0.001 0.937 2.100
x19 cash-flow / lotal assets 0.032 0.027 0.001 0.625 0.189
x20 cash-flow / total debt 0.052 0.043 0.002 0.512° -D.478
x21 securitys beta 0.746 0.336 0.113 0.159 -0.705
%22 return on the secarity 0.129 0.105 0.011 0.180 1.514
%23 securitys total risk (variance) 0.091 0.048 0.002 1.137 1.316
x24 skewness of the return 0.218 0.705 0.497 0.271 0.522
X25 kartosis of the refurn 0.183 1.274 1.624 1.447 3.351
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The first subperiod 1974-78:

Variable Mean _ Std Dev  Variance Skewness Kurtosis
x1 CR current ratio 1.598 0.534 (0,285 2.233 8.171
x2 QR quick ratio 0.817 0.380 0.145 0.860 1.922
x3 DI defensive interval measure 90,316 36.447 1328350 0.835 0.732
x4  DE debt to equity 3.010 1.671 2793 2.331 7.268
x5 LTDE long-term <ebt to equity 1.419 1.098 1.203 1.588 2.325
%6 TIE times interest eamned 2.033 1.574 2477 2,729 8.184
X7 ES eamings to sales 0.012 0.028 0.001 -0.656 1,579
x8 ROA retum on assets 0.089 0.636 0.001 $.592 0.692
X9 ROE retam on equity 0.045°  0.117 0.014 -1.416 315
x 10 TAT total assets mmover 1.206 0.807 0.651 1.858 3.151
x11 IT inventory marnover 5.223 7.252  52.591 47785 24951
x12 ART aecounts receivable umover  8.748 - 4.609  21.243 1.712 4.002
x13 cash / current debt 0.049 0.038 0.001 0.663  -1.038
x14 cash / sales 0.017 0.016 0.000 1.498 1.452
x15 cash / total assets 0.017 0.015 0.000 1.261 0.790
%16 cash /total debt 0.026 0.023 0.001 1.141 0.220
x17 cash-flow / equity 0.160 0.279 0.078 -0.160 3.167
%18 cash-flow / sales (.025 0.043 0.002 1.261 5.433
%19 cash-flow / 101al assets 0.023 0.030 0.001 0.377 1.815
%20} cash-flow / total debt 0.036 0.044 0.002 -0.111 0.568
X21 securitys beta 0.729 0.445 0.198 -0.091 -0.874
x22 retamn on the security -0.010 0.152 0.023 1.030 3.264
%23 securitys total risk {variance) 6.076 0.077 0.006 2.650 9.387
%24 skewness of the return 0.264 0.845 0.714 0.367 -0.091
X235 kurtosis of the retum -0.076 2.024 4,098 0.410 -0.403
The second subperiod 1979-84:

Veriable Mean _ Std Dev  Varience Skewness Kurtosis
x1 CR cument ratio - 17954 0.646 0.417 1.913 4.436
x2 QR guick ratio 1.029 0.445 0.198 1.308 2.373
%3 DI defensive interval measure 108,616 41.626 1732.687 0.787 0.820
x4 DE debt to equity 3.425 2.430 3.906 2,491 8.121
X5 LIDE long-term debt to equity 1.783 1.670 2.788 2.046 5.113
X6 TIE times interest earned 2.141 1.207 1.458 2.351 7.048
x7 ES eamings {0 sales 0.026 0.018 0.00C 1.057 1.167
X8 ROA retum on assets 0.113 0.026 0.001 0.594 -0.022
%9 ROE retum on equity 0.116 0.061 0.004 0.314 -0.853
x10 TAT total assets turnover 1.293 0.690 0.476 1.786 2.670
%11 TT inventory tusnover 5919 8.528 72.733 5.176 28.145
%12 ART accounts receivable umover  8.179 3.668 13.452 1.051 1.530
%13 cash / current debt 0.104 0.690 0.008 1.593 2.719
x14 cash / sales 0.034 0.023 0.001 0.399 -0.513
%15 cash / total assets 0.030 0.021 0.000 0759  -0.487
%16 cash / total debt 0.048 0.038 0.001 1.670 3.492
%17 cash-flow / equity 0.335 0.331 0.110 1.187 1.092
%18 cash-flow / sales 0.044 0.034 0.001 0.571 -0.434
%19 cash-flow / total assets 0.039 0.031 0.001 0.516 -0.318
%20 cash-flow / total debt 0.065 0.036 0.003 0.829 0.067
%21 securitys beta 0.761 0.336 0.113 0.184 0422
x22 return on the security 0.244 0.112 0.013 0.317  -0.100
%23 securitys total risk (variance) 0.072 0.054 0.003 1.300 1.610
x24 skewness of the return 0.250 0.831 0.651 -0.757 0.974
X235 kurtosis of the return 0.065 1.875 3.516 0.678 -0.431
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APPENDIX 1A: Canonical Correlation Analysis: Return and Beta vs All Financial
Ratios, 1974-34.

Adjusted Approx
Canonical - Canonical . Canonical Standard
Variables Correlation Correlation Error
1 0.925436 0.871041 0.025786
2 0.878130 0.816609 0.041109

Test of HO: The cancnical correlations in the current row and all that follow are zero:

Canonical Likeiihood

Correlations Ratio ApproxF NumDF  DenDF Pr>F
1 0.03286104 2.2582 40 20 0.0267
2 (.22888755 1.9504 19 11 0.1285

Standardized Cancnical Coefficients for the '"VAR' Variables

Vv v
%51 0.5977 08720 securitys beta
Xy 1.0188 0.2824 return on the security

Standardized Canocnical Coefficients for the "WITH' Variables

W W.
X] -0‘94}13 0.82%)2 CR current ratio
X2 0.4790 -1.0013 QR quick rasio
X3 -1.0155 1.5236 DI defensive intervat measure
X4 0.8400 -1.6204 DE debt to equity
Xs -0.5891 1.6035 LTDE long-terrn debt to equity
Xg -0.1632 -0.6722 TIE times interest earned
Xq 2.2311 -0.1471 ES earnings to sales .
Xg -0.4720 0.2433 ROA return on assets
Xg -0.4828 -0,2239 ROE teturn on equity
X1p 0.4481 0.8136 TAT total assets tumover
X1 -0.0310 0.8978 T inventory furnover
Xy -0.5302 0.2356 ART accounts receivable turnover
X3 1.4749 -0.9754 cash / current debt
Xy 0.2265 -1.0724 cash / sales
X5 0.2827 0.4225 cash / total assets
X5 -1.7063 0.9973 cash / total debt
X7 0.3433 1.1319 cash-flow / equity
X3 -1.6146 -0.1436 cash-flow / sales
X9 -0.6270 -2.4556 cash-flow / total assets

Xo0 1.4239 1.9431 cash-flow / total debt
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APPENDIX 1B-1: Canonical Correlation Analysis: Return and Beta vs All Financial
Ratios, 1974-78.

Adjusted Approx
Canonical Canonical Canonical Standard
Variables Correladon Correlation Error
1 0.941106 0.902720 0.020533
2 0.773969 0.632559 0.072017

Test of HO: The canonical correlations in the current row and all that follow are zero:

Carnonical Likeithood

Correlations Ratio Approx F NumDF  DenDF Pr>F
1 0.04583921 1.8353 40 20 0.0734
2 0.40057224 0.8649 19 11 0.6240

Standardized Canonical Coefficients for the "VAR' Variables

v v
Xy -0.0581 1131 securitys beta
Xg9 0.5721 0.5656 . retun on the security

Standardized Canonical Coefficients for the "WITH' Variabies

w1 W2
X 0.2209 -0.8296 CR current ratio
Xg -0.7815 0.2700 QR quick rado
Xq 1.0473 -0.1408 DI defensive interval measure
Xy -1.1840 -0.7851 DE debt to equity
Xg 1.4052 1.1925 LTIDE long-term debt to equity
X 0.2982 0.7263 FIE times interest earned
X7 1.7236 2.0263 ES earnings to sales
Xg -0.8278 -0.7678 ROA return on assets
Xg -1.1230 -1.3004 ROE retum on equity
X 1.2473 0.9037 TAT total assets turnover
X1 0.1735 -1.3025 IT inventory turnover
X1 0.1489 0.1655 ART accounts receivable turnover
X3 -0.3420 -0.0647 cash / current debt
Xy -0.5204 0.5392 cash / sales
Xy5 -(0.2844 -0.1642 cash / total assets
X1 0.9298 -0.1418 cash / totai debt
Apg 1,2959 0.1214 cash-flow / equity
X3 -0.9510 0.9857 cash-flow / sales
X1g -0.9573 0.6165 cash-flow f total assets
Xag 1.1367 -1.1996 cash-flow / total debt



18 SALM]I, VIRTANEN AND YLI-OLLI

APPENDIX 1B-2: Canonical Correlation Analysis: Return and Beta vs ANl Financial
Ratios, 1979-84.

Adjusted Approx
Canonical Canonical Canonical Standard
Variables Correlation Correlation Error
1 0.939898 (.899639 (.020041
2 0.846767 0.759023 0.050826

‘Test of B0: The canonical correlations in the current row and all that follow are zero:

Canonical Likelitood

Correlations Ratio Approx ' NumDF  DenDF Pr>F
1 0.03299406 2.2527 40 20 6.0271
2 0.28208632 1.4669 19 11 0.2607

Standardized Canonical Coefficients for the "VAR' Variables

v v
Xy 0.9868 -0.1331 securitys beta
Xgn - 0.1122 0.9956 return on the security

Standardized Canonical Coefficients for the "WITH' Variables .

w1 W2
X -1.7278 0.3721 CR current ratio
X 1.6441 -0.8693 QR guick ratio
X3 -2.0043 1.6103 DI defensive interval measure
Xy 3.8069 -1.4121 DE debt to equity
X5 -3.6131 1.3095 LTDE long-term debt to equity
X 0.2911 1.8634 TIE times interest sarned
Xq 2.2436 -1.5714 ES earnings to sales
Xg -0.8038 -0.0426 ROA return on assets
Xg -0.4235 0.7843 ROE retum on equity
Xig -0.2720 0.4113 TAT total assets turnover
X1 -0.656% -0.4627 IT inventory turnover
Xip -0.6977 -0.0756 ART accounts receivable turnover
X3 3.3570 -0.4769 ¢ash / carrent debt
Xy4 0.2746 0.0467 cash / sales
Xi5 (.8462 -2.9652 cash / total assets
X35 -3.5025 3.1197 cash / total debt
X17 -0.8130 -(.5471 cash-flow / equity
X1g -0.9144 0.7846 cash-flow / sales
X9 1.3749 5.3810 cash-flow / total assets
Xo0 -0.5648 -5.7705 cash-flow / total debt

FINANCIAL STATEMENTS AND SECURITY CHARACTERISTICS 19

APPENDIX 2AB-A: Canonical Comrelation Analysis: Return and Beta vs Accrual-
Based Financial Ratios, 1974-84,

Canenical Canonical  Adjusted Canonical Approx Standard
Variables Correlation . Correlation Error

1 0.866683 0.808304 0.044697

p 0.741299 0.661968 0.080908

Test of HO The canonical correlations in the current row and all that folfow are zero:

Canonical Likelihood

Correlations Rartio Approx F NumDF  DenDF Pr>F
1 0.11210552 2.9800 24 36 0.0015
2 0.45047593 2.1071 11 19 0.0741

APPENDIX 2AB-C: Canonical Correlation Analysis: Return and Beta vs Cash-
Based Financial Ratios, 1974-84.

Canonicat Canonical ~ Adjusted Canonical Approx Standard
Variables Cormrelation Correlation En'orr

1 0.686371 0.559448 (.094992

2 0.581293 0.526569 0.118916

Test of HO: The cancnical correlations in the current row and all that follow are zero:

Canonical Likelihood

Correlations Ratio ApproxF NumDF  DenDF Pr>F
i 0.35018084 1.8971 16 44 0.0475
2 0.66209876 1.6769 7 23 0.1645

APPENDIX 3-A: Canenical Correlation Analysis: Retumn and Betz vs Reduced set
of Accrual-Based Financial Ratios, 1974-84,

Canonical Canonical  Adjusted Canonical Approx Standard
Variables Correlation Correlation Error

1 (.802939 0.763538 0.063806

2 0.598566 0.568252 0.115256

Test of HO: The canonical correlations in the current row and all that follow are zero:

Canonical Likelikood
Correlations Ratio Approx ' NumDF  DenDF Pr>F

1 0.22797542 5.4719 10 50 0.0001
2 0.641715921 3.6250 4 26 0.0177
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APPENDIX 3-C: Canonical Correlation Analysis: Retarn and Beta vs Reduced set of
Cash-Based Financial Ratios, 1974-84.

Canonical Canonical  Adjusted Canonical ~ Approx Standard
Variables Correlation - Correlation Error

1 0.412231 0.320204 0.149084

2 0.253024 . 0.1681067

Test of HO: The canonical correlations in the current row and all that follow are zero:

Canonical Likelihoed

Correlations Ratio ApproxF  NumDF  DenDF Pr>F
1 0.77692414 1.8832 4 56 0.1261
2 0.93597906 1.9836 1 29 0.1696

APPENDIX 4: Canonical Correlation Analysis: Retum, Beta and Variance vs
Reduced set of Accrual-Based Financial Ratios, 1974-84.

Canonical Canonical  Adjusted Canonical Approx Standard
Variables Correlation Correlation Error

1 0.809226 0.766023 0.061991

2 0.610870 0.564879 0.112583

3 0.137028 -081771 0.176233

Test of HO: The canonical correlations in the current row and all that follow are zero:

Canentcal Likelihoed

Correlations Ratio Approx F' NumDF  DenDF Pr>F
1 0.21229306 3.3467 15 66.65483  (.0003
2 0.61506817 1.7193 8 50 G.1170
3 0.98122345 0.1658 3 26 0.9184

APPENDIX 4-H: Canonical Correlation Analysis: Return, Beta, Variance, Skewness
and Kurtosis vs Reduced set of Acerual-Based Financial Ratios,

1974-84.

Canonical Canonical  Adjusted Canonical Approx Standard
Variables Correlation Correlation Error

1 0.815855 0.758423 0.060057

2 0.659407 0.596424 0.101510

3 0.222193 . =237733 0.17G75%

4 0.164251 . 0.174760

5 0.108474 0.177492
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Test of HO: The canonical correlztions in the current row and all that follow are zero:

Canonical Likelihood

Correlations Ratio ApproxF NumDF  DenDF  Pr>F
1 017277326 20115 25 832283 0.0097
2 0.51669635 10692 16 70.90379  0.3999
3 0.91421079 (.2443 9 58.5603 0.9861
4 0.96157247 0.2473 4 50 0.9099
5 0.98823330 0.3066 1 26 0.5827

APPENDIX 5:  Basic statistics of the variables.

The entire research period 1974-1984;

Variable Mean__ Std Dev  Variance Skewness Kwnrtosjs
x1 CR current ratio 1.683 0.562 0.316 2.035 6.200
x2 QR guick ratio 0.933 0.399 0.159 1.137 2.394
x3 Didefensive iterval measure 100,298 37.979 1442.389 0.826 0.949
x4 DE debtto equity 3236 2.026 4.105 2.625 9.042
x5 LTDE long-term debt 10 equity 1.618 1.377 1.856 1.540 4433
x6 TIE times interest eamed 2.092 1.259 1.585 2.615 9.299
x7 ES eamings to sales 0.020 0.020 0.000 0.477 1.115
x8 ROA retum on assets 0.102 0.027 0.001 0.098 0.917
x9 ROE retum on equity 0.084 0.068 0.005 -0.589 0.804
%10 TAT totat assets tunover 1.294 0.737 0.543 1.795 2,647
x11 IT inventory turnover 5.603 7.933 62.930 5.038 27.015
%12 ART accounts receivable mmover  8.438 3.953 15.625 1.266 2.003
%13 cash / current debt 0.079 0.057 0.003 1.062 0.521
%14 cash / sales 0.027 0.017 0.000 0.592  -0.284
%135 cash / total assets 0.024 0.016 0.000 0.860 -0.331
®16 cash / 1otal debt 0.038 0.026 0.001 1.157 0.561
%17 cash-flow / equity 0.256 0.278 0.077 1.013 1,214
x18 cash-flow / sales 0.035 0.035 0.001 0.937 2.100
x19 cash-flow / toral assers 0.032 0.027 0.001 0.625 0.189
%20 cash-flow / total debt 0.052 0.043 0.002 0.512 -0.478
x21 securitys beta 0.746 0.336 0.113 0.159  -0.705
x22 return on the security 0.129 0.105 0.011 0.180 1.514
%23 securitys total risk (variance} 0.091 0.048 0.002 1.137 1.316
%24 skewness of the return 0.218 0.705 0.497 0.271 0.522
%25 kurtosis of the return 0.183 1.624 1.447 3.351

1.274
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The first subperiod 1974-78: )

Variable Mean_ StdDev  Variance Skewness Kurtosis
%1 - CR current ratio 1.598 0.534 0.285 2.233 8.171
x2 QR quick ratio 0.817 0.330 0.145 0.860 1.922
x3 DI defensive interval measure 090.316  36.447 1328.350 0.835 0.732
x4 DE debt 1o equity 3.010 1.671 2.793 2.331 7.268
x5 LTDE long-term debl to equity 1.419 1.098 1.205 1.588 2.325
x6 TIE times interest earned 2.033 1.574 2477 2.729 8.184
x7 ES$ earnings to sales 0.012 0.028 0.001 -0.656 1.579
x8 ROA return on assels 0.089 0.036 0.001 0.592 0.692
X0 ROE retum on equity 0.045 0.117 0.014 -1.416 3.151
x10 TAT total assets turnover 1.296 0.807 0.651 1.838 3.151
x11 IT inventory tarnover 5223 7252  52.591 4785 24951
x12 ART accounts receivable tumover  8.748 4.609  21.243 1,712 4.002
%13 cash / current debt 0.049 0.038 0.001 0.663 -1.038
%14 cash / sales 0.017 0.016 0.000 1.498 1.452
x15 cash / sorat assets 0.017 0.015 0.000 1.261 0.790
x16 cash / wal debt 0.026 0.023 0.001 1.141 0.220
x17 cash-flow / equity 0.160 0.279 0.078 -0.160 3.167
x18 cash-flow / sales 0.025 0.043 0.002 1.261 5.433
%19 cash-flow / total assets 0.023 0.030 0.001 0.377 1.815
%20 cash-flow / total debt 0.036 0.044 0.002 -0.111 0.568
%21 securitys beta 0.729 0.445 0.198 -0.091 -0.874
x22 return on the security -0.010 0.152 0.023 1.030 3.264
x23 securitys total risk (variance} 0.076 0.077 0.006 2.650 9.387
x24 skewness of the retarn 0.264 0.845 0.714 0.307  -0.091
%25 kurtosis of the reumn -0.076 2,024 4.098 0.410  -0.403
The second subperiod 1979-84:

Variable Mean  Std Dev  Variance Skewness Kurtosis
x1 CR current ratio 1.754  0.646 0.417 1.913 4.436
x2 QR quick ratio 1.029 0.445 0.198 1.308 2.373
x3 DI defensive inerval measure 108.616 41,626 1732.687 0.787 0.820
x4 DE debt to equity 3.423 2.430 5.906 2,491 8.121
x5 LIDE long-lerm debt 1o equity 1.783 1.670 2.788 2.046 5.113
x6 TIE times interest eamed 2.141 1.207 1.458 2.351 7.048
x7 ES eamings to sales 0.026 6.018 0.000 1.057 1.167
x8 ROA retum on assets 0.113 0.026 0.001 0.594 -0.022
x9 ROE return on equity 0.116 0.061 0.004 0.314 -0.853
x10 TAT total assets eumover 1.293 0.690 0476 1.786 2.670
x11 IT invemory tumover 5919 8.528 72.733 5.176  28.145
x12 ART accounts receivable umover  8.179 3.668 13.452 1.051 1.530
%13 cash / current debt 0.104 0.0%0 0.008 1.593 2.719
x14 cash/ sales 0.034 0.023 0.001 0.399  -0.513
%13 cash / toial assets 0.030 0.021 0.000 0.759  -0.487
x16 cash / total debt 0.048 0.038 0.001 1.670 3.492
%17 cash-flow / equity 0.335 0.331 0.110 1.187 1.092
%18 cash-flow / sales 0.044  0.034 0.001 0.571  -0.436
%19 cash-flow / total assets 0.039 0.031 0.001 0.516 -0.318
%20 cash-flow / total debt (0.063 0.056 6.003 0.829 0.067
x21 securitys beta 0.761 0.336 0.113 0.184  -0.422
X22 return on the secusity 0.244 0.112 0.013 0.317  -D.100
x23 securitys total risk (vasiance} 0.072 (0.054 0.003 1.300 1.610
x24 skewness of the retum 0.250 0.831 0.691 -0.757 0.974

%25 kurtosis of the retan 0.063 1.875 3.516 0.678  -0.431



