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TY OF FINANCIAL RATIOS DISTRIBUTION:
EVIDENCE OF MALAYSIAN FIRMS

=searches regarding financial ratios have shown that financial ratio distributions are not
Seweral researches suggest that one of the reasons why the distribution is not normal is
e presence of outliers. Some suggest that the data should be transformed to square root
. Jog if it is found that the distribution is not normal. Knowledge about the distribution of
- is important especially in financial analysis. It can also help us to determine the function
ratios. In this research, the distribution of financial ratios from all listed companies in
> and financial services industries between 1990-1995 is studied. The result shows that all
acturing industry are not normally distributed, but after removing the outliers and being
the distribution is close to normal. As for the financial industry, there are some ratios that
distributed. However, some ratios are still not normal although the ratios are transformed
are removed. These findings indicate that using industrial average as a benchmark and

is not an appropriate approach when carrying out an analysis connected with financial

) DN

» analysis is normally done to evaluate the financial performance of a company. There are
thes of financial analysis. One is time series analysis, which involves the search for
snds in past performance with a view to predict future performance. The other approach is

analysis, which involves the comparison of results of a specific company against some
{usually the industry average).

of the statistical distribution of financial ratios is important when undertaking
analysis for a number of reasons. Primarily, if one knows the mean and standard
@f 2 particular distribution, and that distribution approximates normality, then one can
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determine the relative position of a specific company ratio within the industry. In addition, knowl
of the existence of extreme values in a distribution allows one to determine their impact upon the
of a ratio. For example if a certain ratio is characterised by a number of outliers, either positi
negative, then a comparison of a company’s ratio against some industry mean might be potenti
misleading since this benchmark might have suffered some distortion. In such a situation, it w
seem inappropriate to use the mean value as a benchmark for comparative purposes. In addition,
using non-parametric approach, Konings and Roodhooft (1997) showed that financial ratios did

converge towards the industry average.

According to Kolari, Mc Inish and Saniga (1989) the financial ratios distribution characteristics
have important implications for the interpretation of financial ratios. For example, if a particular val
a financial ratio falls in the 99th percentile, and if the distribution is normal, this particular firm i
outlier on the high end. If the distribution is U-shaped, the particular ratio may simply be a numb
the group having relatively high values. They further note that information concerning
distributional characteristics of financial ratios also has implications for the monitoring of b

financial condition by regulatory agencies.

The distributional characteristics of ratios could also help to refine the rating process. No
distributions are easily divided into five part (plus or minus) one or two standard deviations. How
a five point scoring system does not seem the best way to evaluate a ratio that has a J-shaped
U-shaped distribution. Such distributions might be better suited to a three-point scale rati
Moreover, regulators might benefit from knowledge of the distributional forms in making infere
For example, since regulators seek to identify specific troubled banks, information about type I
(the probability of classifying a failing bank as nonfailing) is necessary. Information about type Il e
(identifying nonfailing banks as failing) would be important in establishing appropriate changes
regulations for risk-base evaluation systems. Similar extensions to financial analysis of non-fin

firms are also possible.

Martikainen et al. (1995) carried out an empirical analysis of 10 ratios on Finnish listed firms. The
revealed that a large part of the time-series instability (The distribution form and parameters
financial ratio remain stable through the various years) of financial ratios pattern is caused by
irregularities in financial ratio distribution. They also mentioned that if the distribution irregularities

not paid due attention, the interpretation of the underlying financial factors of firms may be affe
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(1987) the finding of non-normality distribution of financial ratios is important to both
i researchers. From the investors’ point of view, the specification of the distribution of
is very useful in assessing the uncertainty of their forecast. In fact, the usefulness of
in predicting bankruptcy and bond rating is determined by the underlying probability
describes the behaviour of financial ratios. For example, a credit manager who uses
analysis (and assumes normal distribution of these ratios) to determine the credit line of
may reach a decision that is greatly different from the one that assumes non-normal and
jon. The finding on the probability distribution of financial ratios will also influence
:ling. Some findings might rule out the use of some empirical methodologies, i.e., the
square (O.L.S) and discriminant analysis, which are commonly used for predicting
rating bonds. So (1994) also suggested that the non-normal stable Paretian distribution
or tail compared to the normal distribution is a good candidate to describe the financial
compared to lognormal and mixture distribution. He also reported that the empirical
mot support the lognormal and gamma distributions. The fatter tails of the non-normal
indicates that greater probability of observation occur in the tail of the distribution.

1995 tried to model some ratio distributions with finite moment Pearson (1985) and Ramberg-
1974) systems distribution and to model some others with the stable Paretian distribution.
»d that the different yearly distributions of a given ratio could often be reasonably
single parent population, in spite of the apparent great fluctuations in the standard
_skewness and kurtosis among these distributions.

. &

mentioned that the treatment of outliers is an important, yet little discussed problem in
= While systematic techniques such as trimming, ‘winsorization’ (changing the outlier’s
closest non-outlier) and various forms of transformation have been suggested, most
= somewhat ad-hoc. The general tendency of most researchers is to ignore the presence
their possible effects.

7% ) claimed that if the empirical distributions of financial accounting ratios were known then
fanction could be found for a linear combination of ratios that could be used in a
2] In his study he found that ten of eleven ratios analysed for manufacturing firms,
v distributed and standard transformation techniques also did not result in improving
oy of the distribution. Frecka and Hopwood (1983) extended the study made by Deakin
= claim that the presence of outliers has tremendous influence on the parameter estimates
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for the distributions. After removing outliers, normality or approximate normality was achieved for m
of the distributions. They argued that (i) the ratios can be assumed to be gamma distributed, si
applying a square root transformation to the gamma distributions gives an approximately no:
distribution, (ii) the procedures suggested by Barrett and Lewis (1978) can be used to remove outli
until the distribution becomes normal. Watson (1990) considered the joint distribution of several rati
and attempted to improve their multivariate normality by removing multivariate outliers from

empirical distribution.

Bougen and Drury (1980) conducted a study of 700 manufacturing firms for the year 1975 in UK
they found that most of the ratios were not normally distributed as a result of the existence of ex
values. Cochran (1963) suggests that removal of extreme values from the population may reduce

skewness and improve the normal approximation.

PURPOSE OF THE STUDY

Three competitive distributions are offered by the literature to explain the non-normality and the ske
of the cross-sectional distribution of financial ratios: (i) mixture of normal distribution (ii) the logno
distribution (iii) the gamma distribution. This study is conducted to examine the existence of n
normality of financial ratio distributions in companies in the financial services and manufacturi
industry, listed on the Main Board of KLSE. In addition, the appropriateness of several transformati
techniques that were recommended by prior researchers will be tested. Hence, the following
hypothesis will be tested:

H,, : The cross-sectional distribution of non-transformed financial ratios in each industry is norm,

H,,: The cross-sectional distribution of transformed financial ratios in each industry is normal

SAMPLE AND DATA 3
All firms taken as the study sample are listed on the Main Board of the KLSE. Financial data
companies in financial services and manufacturing industries from 1990 until 1995 are used. These
industries are chosen due to the fact that they were experiencing a fast growth rate comparable to
high growth of the Malaysian economy. In addition, the number of companies in both industries
large and this allows a sample that can represent the true population. The manufacturing ind
comprises two sectors, namely the industrial products sector and the consumer products sector.
two sectors are combined to obtain a larger sample size and because the nature of their operations
similar. The study undertaken by Deakin (1976) combined several sectors within the manufa

industry in his sample.
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sial services industry comprises the banking, finance, share broking and insurance sectors.
size in each year for both industries will vary according to the number of companies listed
The ratios chosen are representative and can be said to cover the whole spectrum of a
s activities. More specifically, the ratios analysed are profitability ratios (ROE, ROA,
Margin), liquidity ratios (Cash ratio, Current Ratio), debt ratios (Debt to Equity Ratio),
30s (Total Assets Turnover).

TEST
11976), Frecka and Hopwood (1983) used the chi-square test to test the normality of the
The method is found to have some weaknesses as claimed by So (1987) especially when
: samples. Ezzamel et al (1987) noted that a requirement of the chi-square test is that the
frequencies in each category be not too small (less than 30), or the results may be
When the number of degrees of freedom exceeds one, Cochran (1954) argues that the test
be used if more than 20% of the expected frequencies are smaller than five. Ezzamel et al
o noted some disadvantages using y? test. First, the number and character of class intervals
arbitrary. Second, all information concerning sign and trend discrepancies is ignored and

all samples, the number of cells tends to be very small.

resolve the problems and disadvantages ofy? test, Kolmogorov-Smirnov with Lilliefors
s, and Shapiro-Wilk test are used in this study. Both of these methods provide D and W

respectively.

arov-Smirnov method is usually used by many researchers to test the normality of the
as shown by So (1987) and Othman (1990). The Kolmogorov-Smirnov test treats
separately and thus information loss resulting from aggregation of categories is avoided.
e test is distribution free and is suited to small sample size. The Shapiro-Wilk test has been
an effective test for normality even for samples of less than 20. According to Shapiro and
i), the Shapiro-Wilk test was reported to be very sensitive to asymmetry, long-tailedness and
g They also claimed that the test seems to be the most powerful test to test the null hypothesis
maliey. However, the tables are not available if n is greater than 50 (Royston, 1982). Consequently,
Smirnov test with Lilliefors critical values will be employed if the sample size exceed 50.
the Shapiro-Wilk test will be conducted to test the normality. Bird and Mc Hugh (1987) used
when they tried to examine the normality of financial ratios of companies, which are listed
Stock Exchange.
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TECHNIQUES OF TRANSFORMATION

If raw data does not exhibit normality then a systematic transformation technique will be undertak
Even though Bujink and Jegers (1986) proposed several forms of transformation such as inversi
cube root, natural log and square root, nevertheless Kirk (1968) and Ezzamel et al. (1987) claimed that
most suitable form of transformation is either natural log or square root. In this study, either natural
or square root is used to transform the raw data. In addition, both methods are employed in order
preserve the comparability of results with previous evidence, which were obtained using these
techniques. The decision on which technique to be used first is arbitrary. The technique of removi
the outliers is also used if the transformation technique fails to improve the degrees of normality.

is consistent with the study made by Frecka and Hopwood (1983) who found that one of the reasons
non-normality was due to the presence of outliers. Finally, the technique of transformation
removing the outliers are employed if the raw data fails to exhibit normality after undergoing
process of removing the outliers. The steps of transformation can be summarised as follows: (1)
square root or the log transformation is used if the raw data fails to exhibit normality (the choice
arbitrary); (2) Outliers will be removed if both techniques mentioned above fails to improve
normality of the distribution; (3) Square root or log transformation and removing the outliers will

employed if non-normality still exists after undergoing the process mentioned in step (2).

CHARACTERISTICS OF THE DISTRIBUTION

Arithmetic mean, coefficient of variation, kurtosis and skews were used to describe the characteri
of the distribution. In the SPSS procedure, values of skewness and kurtosis are zero if the obs
distribution is exactly normal. Norusis (1995) mentioned that for samples from a normal distributi
measures of skewness and kurtosis will not be exactly zero but will fluctuate about zero because of

sampling variation.

Arithmetic mean measures the central tendency of a distribution. To measure the distribution’s di

sion, coefficient of variation is used and will be calculated as follows

%*100%

Skewness measures the lopsidedness of the distribution and will be calculated according to the fo!
below

I

53

Where m, is the third moment
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skewness indicates that the distribution is skewed to the right. Kurtosis measures the
2 distribution, and the formula for kurtosis is as follows: -

a

G
Where m, is the fourth moment.
procedure, the distribution is normal if the kurtosis value is zero. It is leptokurtic if
greater than zero, and platykurtic if the kurtosis is less than zero.

7 contains a summary result of the statistical characteristics of the ratios being studied
Table | presents the result of ROE distribution characteristics. Except for companies in the
sces industry in the years 1990 and 1992 in general most of the raw data exhibited non-

is showed an overwhelming value particularly for companies in the manufacturing
1992 (34.68) and 1994 (46.74). These high values indicate that in 1992 and 1994, for
in the manufacturing industry the ROE ratio concentrated around the mean value.

Table 1
Distribution Characteristics for Return On Equity (%)

1990 1991 1992 1993 1994 1995
Maw | Financial | Manu | Financial | Manu | Financial | Manu | Financial | Manu | Financial | Manu | Financial
4204 | 16.341 | 8.204 | 15.788 | 9.195 | 13.278 | 10.933 | 14.038 | 12.061 | 14.750 | 12.987
1486 | 1.558 | 0.855 | 5.147 | 0.232 | 1.390 | -0.185 | 2.660 | 0.247 | 5.900 | 0631
7958 | 1216 | 4402 | 1.062 | 37.368 | 0.050 | 3431 | -0.995 | 12.376 | 0.314 | 46.740 | -0.330
4673 | 10.186 | 4.947 | 13579 | 4411 | 8.330 | 5.303 | 10.593 | 6.097 | 14.590 | 6.838
8388 | 0656 | 0620 | 0.603 | 0.860 | 0.480 | 0.627 | 0.485 | 1.325 | 0.470 | 0989 | 0527
none &'m LT} ml none SEE - sw' e LI &"Il.
23 66 32 65 35 103 39 m 39 m 41
0.129 0.106 0.18 0.145 0.202
= 0.952 0.943 0.983 0.955 0.977 0.948
<001 | 0.008 | 0.132 | 0.000 | 0871 | 0.000 | 0219 | 0.000 | 0.861 | 0.000 | 0.040
Std Dev = Standard Deviations
** = No transformation is needed (the raw data is already normally distributed)
of outliers none = The normality of the distribution cannot be improved.
of outliers *** = Removal of outliers only

< WID are values referring to the raw data
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The ROA distribution characteristics for both industries are shown in Table 2. The results show

the distributions for both industries across time were not normally distributed. In addition, all of

distributions in each year were positively skewed. Negative kurtosis value was found in the year 1

(financial services industry, -0.85) and 1991 (manufacturing industry, -0.176). The negative values sh

that distribution peakedness was less than in normal distribution and the values were more spread fr

the mean.

However, after undergoing the process of transformation and removal of outliers, all of the distributil

for both industries across time were close to normal distribution.

Table2

Distribution Characteristics for Return On Asset (%)

1990 1991 1992 1993 1994 1995
Manu | Financial | Manu | Financial | Manu | Financial | Manu | Financial Manu | Financial | Manu | Fi
Mean 10,859 | 7.697 | 12.831 | 3.334 | 11.315 | 3.779 | 9.920 | 9.025 | 10613 4693 | 10.280 | 4.
Skewness 0735 | 0362 | 0703 | 1422 | 0792 | 1418 | 1121 | 1.878 | 1.880 | 1.854 1.880 | 1.8
Kurtosis 0014 | -0.852 | -0.176 | 1.272 | 0511 1401 | 1579 | 3714 | 6504 | 3.198 | 5460 | 2.
Std Dev 6.369 | 5.053 | 7.066 | 3401 | 0936 | 3517 | 6.020 | 3711 7510 | 4.899 | 7.370 | 41
CV (%) 0583 | 1.112 | 0.549 102 | 0083 | 0931 | 0,607 | 0922 | 0.708 | 1.044 | 0717 | O
Transformation e i In square In square In In In In* In*
n 69 23 66 24 104 36 108 39 112 40 m 41
D-Stat' 0.113 0.106 0.093 0.102 0.107 0.148
W-Stat’ P 0.01 0.812 0.819 0771 0.757 0.
Prob < WID' 0029 | 0.383 | 007 [ <001 | 0027 | <001 0.008 | <001 0.030 | < 0.01 | 0000 | <
square = square root Std Dev = Standard Deviations
In = Lognormal ** - No transformation is needed (the raw data is already normally dis
In* = Lognormal and removal of outliers none = The normality of the distribution cannot be improved.

square* - square root and removal of outliers

C.V (%) = Coefficient of variation
manu = manufacturing
1 = D-Stat, W-Stat and Prob < W/D are values referring to the raw data

*** = Removal of outliers only
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ins the results of the distribution characteristics of operating margin. It is observed that
in the financial services industry (-0.053) in the year 1990, all of the distributions
skewed. This phenomenon is probably due to the existence of the negative extreme
peakedness of the distribution measured by the kurtosis, the values fluctuate across

for companies in the manufacturing industry were high in 1990 (40.00) and low in 1995,

in the financial services industry, a negative kurtosis was reported in 1990 (-1.143).
walues of kurtosis indicate that in each year, the values of operating margin are not

among companies.

Distribution Characteristics for Operating Margin (%)

Table3

1990 1991 1992 1993 1994 1995
Maw | Financial | Manu | Financial | Manu | Financial | Manu | Financial | Manu | Financial | Manu | Financial
11.365 | 14.387 | 14.278 | 12.862 | 15.750 | 12.964 | 21.441 | 12.759 | 24.589 | 12.270 | 24.622
0.053 | 2204 | 4174 | 1437 | 4635 | 3.348 | 4713 | 1502 | 5136 | 8.349 | 2.67
40 | 1143 | 6.327 | 20813 | 2.220 | 24.818 | 17.75 | 25.114 | 2.507 | 20.14 | 2.050 | 8.874
6.095 | 10.982 | 15464 | 9.212 | 16.856 | 10.617 | 16.517 | 9.085 | 28.903 | 1.300 | 16.591
£042 | 0536 | 0.763 | 1.083 | 0716 | 1.07 | 0819 | 1.237 | 0712 | 1.175 | 0.106 | 0.674
" e square | *** | square In In n* In in* In* square
n 22 65 33 104 35 107 38 m 39 110 40
1455 0.167 0.13 0.177 0.143 0.138
0.951 0.568 0519 0.447 0.457 0.904
0.391 | 0.000 | <0.01 ] 0.000 | <0.01] 0.000 | <0.01 [ 0.000 | <0.01 ] 0.000 | <0.01
** = No transformation is needed (the raw data is already normally distributed)
none = The normality of the distribution cannot be improved.
of outliers
of outliers

< WID are values referring to
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The results for debt to equity for both industries across time are shown in Table 4. As reported i
table, the P-value for W and D test statistics indicate that the null hypothesis of normality is rej
all the distributions across years. However, the distributions’ normality was improved after und
the process of transformation. The distributions for both industries across years are positively sk
but an overwhelming kurtosis value can be observed for the manufacturing industry in 1990 (27.
and 1991 (37.75). These overwhelming values indicate that the data is concentrated more tow

mean value. In other words, the debt to equity ratios for all companies across time is homogene

Table4
Distribution Characteristics for Debt to Equity

1990 1991 1992 1993 1994 1995
Manu | Financial | Manu | Financial | Manu | Financial | Manu | Financial | Manu | Financial | Manu
Mean 0633 | 0456 | 0584 | 0.584 | 0.530 | 0.75 0.73 | 0613 | 0566 | 0.637 | 0.790
Skewness 4641 | 1521 | 5689 | 2362 | 1.170 | 2797 | 6601 | 1.894 | 1662 | 1741 | 2210
Kurtosis 27.369 | 1.444 | 37,753 | 5.753 | 3.270 | 8712 | 51.712 | 4.140 | 2978 | 3115 | 5.750
Std Dev 1.155 | 0.546 | 1.184 | 0.832 | 0.580 | 1.066 | 1519 | 0.699 | 0.606 | 0.726 | 0.940
C.V (%) 1.825 | 1.197 | 2.027 | 1.425 | 1.094 | 1421 | 2081 1.14 1.372 1.14 1.117
Transformation n In In* n square h | square* n In* n In*
n 67 21 61 27 95 29 L] 30 105 31 103
D-Stat' 0.242 031 0.18 0.315 0.175 0.199
W-Stat’ : 0.773 0.717 0.66 0.794 0.799
Prob < WD’ 0.000 | <0.01 | 0.000 | <0.01 | 0.000 | <0.01] 0.000 | <0.01 | 0.000 | <0.01 | 0.000
square = square root ** = No transformation is needed (the raw data s already normally distributed)
In = Lognormal none = The normality of the distribution cannot be improved.
In® = Lognormal and removal of outliers
square” = square root and removal of outliers
*** = Removal of outliers only
Std Dev = Standard Deviations
C.V (%) = Coefficient of variation
manu = manufacturing

1 = D-Stat, W-Stat and Prob < WD are values referring to
the raw data
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‘@stribution characteristics are shown in Table 5. The distributions for both industries

# %o the right and it is also observed that the manufacturing companies’ distributions are
to the distributions of companies in the financial services industry. Positive

wvalues were seen mostly for distributions in the manufacturing industry, with the
1995 (97.550). This high value indicates that the distribution departs from the normal
which the kurtosis should be 0. This phenomenon also shows that the current ratio in
companies is distributed near to the mean value. Except for the distributions in

ices industry in 1992, all the distributions were close to normal after being transformed

Table5
Distribution Characteristics for Current Ratio

1890 1991 1992 1983 1994 1995
Waw  Financial | Manu_| Financial | Manu | Financial | Manu | Financial | Manu | Financial | Manu | Financial
1513 | 1522 | 1.158 | 1811 | 1.253 | 1.783 | 1.472 | 1.869 | 1.883 | 1.810 | 1.219 |
2600 | 1.238 | 2.654 | 8.554 | 3585 | 7.737 | 3.343 | 8411 | 5965 | 9.430 | 4.786
7546 | 1.959 | 0.227 | 82.567 | 14.093 | 72.078 | 12.868 | 78.872 | 36.696 | 07.550 | 24.626 |
1579 | 0738 | 0745 | 2.502 | 1.205 | 1.982 | 1710 | 26,650 | 4812 | 3.070 | 1.659 |
0979 | 0485 | 0643 | 1.382 | 1.034 | 1117 | 1.162 | 1.071 | 2565 | 1.190 | 1.36
' h [ squae | k* | b | none | In® | nons | squere | T | square [ I
m | 76 i e 122 | 4
0.133 0.275 0.249 0.277 B .
_ | 068 0721 0549 0.544 0.269 0,581
<001 | 0.004 | <001 0.000 | <0.01] 0.000 | <0.01 [ 0.000 | <0.01 [ 0.000 | <0.01
** - No transformation is needed (the raw data s already normally distributed)
none = The normality of the distribution cannot be improved.
outiers
of outliers

< WD are values referring to
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Overwhelming values of kurtosis were also shown for cash ratio distribution especially for

manufacturing industry across the years (Table 6). The highest value of kurtosis is in 1995 for

manufacturing industry (113.50). The raw data distribution was not normally distributed but after bei

transformed, the distribution is close to normal. The interesting part is that all the distributions achiev

normality by transforming the data to natural log. It can also be observed that all the distributions

positively skewed.
Table 6
Distribution Characteristics for Cash Ratio
1990 1991 1992 1993 1994 1995
Manu | Financial | Manu | Financial | Manu | Financial | Manu | Financial | Manu | Financial | Manu | Fi
Mean 0476 | 0.342 | 0331 | 0.307 | 1.326 | 0.393 | 0.534 | 0.660 | 0.613 | 1.045 | 0.660 | 0.346
Skewness 7.126 | 1.757 | 3.196 | 3.831 | 9.370 | 4.774 | 9.349 | 4.169 | 9.966 | 6.086 | 10490 | 4.271
Kurtosis 56.664 | 4.232 | 12.066 | 17.829 | 91.732 | 25.097 | 94.495 | 18.286 | 105.303 | 37.881 | 113.500 | 19.6
Std Dev 1.246 | 0329 | 0.555 | 0.403 | 7.859 | 0.799 | 1.850 | 1.428 | 2.328 | 4.090 | 3.020 | 0.613
C.V (%) 2618 | 0962 | 1.677 | 1.313 | 2.927 | 2.038 | 3464 | 2.164 | 3798 | 3914 | 4576 | 1.772
Transformation In In In In In In n n In In* In In
n 77 24 70 34 108 37 114 40 121 40 122 40
D-Stat' 0.351 0.275 0.433 0.386 0.396 0414
W-Stat' E 0.843 0.606 0.431 : 0.43 0.24 0.588
Prob < W/D' 0.000 | <0.01 | 0.000 | <0.01 | 0.000 | <0.01] 0.000 | <0.01 ] 0.000 | <0.01 | 0.000 | <
square = square root “* = No transformation is needed (the raw data is already normally distributed)
In = Lognormal none = The normality of the distribution cannot be improved.
In* = Lognormal and removal of outliers
square® = sguare root and removal of outliers
*** = Removal of outliers only
Std Dev = Standard Deviations
C.V (%) = Coefficient of variation
manu = manufacturing

1 = D-Stat, W-Stat and Prob < WJD are values referring to
the raw data
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the asset turnover distribution characteristics are reported in Table 7. Some of the

1l exhibit non-normality although the data was transformed and outliers were removed.

were also positively skewed and the kurtosis for the financial services industry is

in the manufacturing industry.

Table7
Distribution Characteristics for Asset Turnover

< WD are values referring to

1980 1991 1992 1993 1994 1995
Financial | Manu | Financial | Manu | Financial | Manu | Financial | Manu | Financial | Manu | Financial
0474 | 1.150 | 0.362 | 1.053 | 0.373 | 0.954 | 0.325 | 0.997 | 0.248 | 0.960 | 0.252
3944 | 2410 | 3597 | 1464 | 2400 | 1,606 | 2.603 | 1.824 | 1.502 | 1.590 | 1.796
17.282 | 10550 | 16.228 | 2.815 | 7617 | 4,038 | 8813 | 5210 | 1.328 | 3.280 | 2.926
0.766 | 0.708 | 0.498 | 0611 | 0443 | 0566 | 0410 | 0.582 | 0.264 | 0.590 | 0.285
1616 | 0616 | 1.367 | 0580 | 1.188 | 0.593 | 1.262 | 0.596 | 1.060 | 0.615 | 1.131
sl = In none In none n none In none In none
n 23 70 34 107 36 114 39 120 39 121 40
2083 0.144 0.135 0.147 0.147 0.137
4 0.502 0.6 0.718 0.668 0.722 0.657
<001 | 0001 | <0.01 | 0.000 | <0.01) 0.000 | <0.01 | 0.000 | <0.01 | 0.000 | <0.01
** = No transformation is needed (the raw datais already normally distributed)
none = The normality of the distribution cannot be improved.
of outliers
of outliers
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DISCUSSION
Based on the analysis of the financial ratios for the year 1990-1995 I have shown that the assumption
normality is not true for raw data other than for several ratios from the financial services industry. As

manufacturing companies, all the financial ratios were not normally distributed.

High values of coefficient of variation supported the result of non-normality. According to Horri
(1965) wide dispersion in financial ratios distribution would make it difficult to obtain a distincti
average ratio and therefore it is impossible to discriminate between companies on the basis of rati
Among the factors that are expected to increase the dispersion of financial ratios are indu
classifications, size of firm, cyclical conditions, seasonal conditions, geographical location
accounting method. This factor will cause the sample to be non-homogeneous. Lee (1988) claimed

homogeneity of cross-sectional data is an important property in testing the normality of a distributi

The sample statistics also revealed the non-normality of the financial ratios distribution. The s

showed that all the financial ratios for manufacturing companies were skewed to the right (posi
skewness). The result is commensurate with the findings by Horrigan (1965). He mentioned that
positive skewness seems reasonable since most of these ratios have an effective lower limit of zero

indefinite upper limit.

It was noticed, however, that natural log and square root transformation give a better approximati
normality. Overall, transformed data exhibited lower skewness compared with raw data. However,
ratios after removal of outliers, show an increase in normality. Although most of the ratios exhi
distribution close to normal after being transformed and undergoing the techniques of removing
outliers, there are some ratios especially in financial services companies, which do not see
improvement in normality. This implies that the existence of extreme values is not the only fact
non-normality. So (1987) claimed that the non-homogeneous characteristics and the non-proporti
behaviour make it difficult, if not impossible, to identify outliers. As a result, it explains why norm

is not obtained using outlier’s eliminating technique.

CONCLUSION
In conclusion, since most of the financial ratios analysed showed significant non-normality, fin
analysis using ratios, such as industry average ratios as a ‘benchmark’ for performance eval

must take into consideration the skewness and non-normality. Otherwise, conclusions may

misleading. This is due to the fact that the average value, which is usually an arithmetic mean, is
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of central tendency since it is influenced by extreme values. According to Levin and
weighted average is the preferable measure to replace arithmetic mean when
exists. They also mentioned that inability to reject the null hyphotesis indicate that
test is not an advisable tool to analyse financial ratios. Non-parametric statistical
approach since the test does not require the normality assumption. Among the suitable
ric test are Mann Whitney-U, Kruskall-Wallis, and Spearman Rank Correlation. However,

test can be used if the distribution exhibits normality after the data is transformed and
or both.

or differences occur between the industrial average and financial ratios of a
(if industrial average is the right measure to be a benchmark) this does not imply
is not financially stable. Variation may exist due to the difference in corporate



50 Capital Markets Review Vol. 5 No 1.

REFERENCES

Barnett, V.D & Lewis, T. 1978. Outliers In Statistical Data. John Wiley & Sons.

Bird, R.G. & Mc Hugh, A.J. 1977. Financial Ratios- An Empirical Study. Journal Of Business Fi
and Accounting 4: 29-45.

Bougen P.D. & Drury, J.C. 1980. UK Statistical Distribution Of Financial Ratios, 1975. Journal
Business Finance and Accounting : 39-47.

Buijink, W. & Jegers, M. 1986. Cross Sectional Distribution Properties Of Financial Ratios In Be
Manufacturing Industries: Aggregation Effects And Persistence Over Time. Journal of Busi
Finance and Accounting 13:337-363.

Cochran, W.E. 1954. Some Methods For Strengthening The Common X test. Biometrics.
Cochran, W.G. Sampling Techniques, 1963. John Wiley and Sons.

Corporate Handbook of Malaysia, 1995a. Thomson Information.

Corporate Handbook of Malaysia, 1995b. Thomson Information.

Corporate Handbook of Malaysia, 1996 b. Thomson Information.

Corporate Handbook of Malaysia, 1996a. Thomson Information.

Deakin, E.B. 1976. Distribution of Financial Accounting Ratios : Some Empirical Evidence,
Accounting Review: 26-46.

Foster, G.1978. Financial Statement Analysis, Prentice Hall

Frecka, T.J. & Hopwood, W.S. 1983. The effects of Outliers On The Cross-Sectional Distributi
Properties Of Financial Ratios. The Accounting Review: 115-128.

Horrigan, J.0. 1965. Some Empirical Basis of Financial Ratio Analysis. Accounting Review40: 558-
Kirk, Roger E. 1968. Experimental Design : Procedure of Behavioral Science. Books/Cole Publisha

Kolari, J., McInish, T.H. & Saniga, EM. 1989. A Note On The Distribution Types Of Financial
In The Commercial Banking Industry. Journal Of Banking and Finance 13 : 463-471.

Konings, J & Roodhooft, P. 1997. Financial Ratio Cross-Section Distribution: A Non-P
Approach. Journal of Business Finance And Accounting : 1331-1342

Lau, H.S., Ling, A.h. & Gribbin, D.W. 1995. On Modelling Cross Sectional Distributions of Fi
Ratios. Journal Of Business Finance And Accounting : 521-549.

Lee ,C.J. 1988. Stochastic Properties of Cross Sectional Financial Data. Journal of Accounting
search23 :213-2217.




31

1, D.S. 1994, Statistics For Management. Prentice-Hall,.

Cecelio Mar Molinero & Beecher, A. 1987. On The Distributional Properties Of
Journal of Business Finance And Accounting 14: 463-481.

Perthunen, J.J., Y1i-Olli, P & Gunasekaran, A. Financial Ratio Distribution Irregularities:
Ratio Classification. European Journal of Operational Research : 34-44.

J.1995. SPSS Release 6.1 Guide To Data Analysis. Prentice Hall.

% 1990. Normality and Homocedasticity of Stock Market Returns: The Case of Malaysm
por Stock Markets. Jurnal Pengurusan9: 53-73.

w Variation In Homogeneous Material. Philosophical Transaction Of The Royal
Schmeiser. 1974. An Approximate Method For Generating Asymmetric Random Vari-
sation Of The ACM : 699-702.

982 An Extension Of Shapiro-Wilk’s W-Test For Normality Of Large Samples. Applied
M.B. 1965. An Analysis of Variance for Normality (Complete Samples). Biometrica

Empirical Evidence On The Outliers And The Non-Normal Distribution Of Financial
Business Accounting 14: 483-495.

Multivariate Distributional Properties Outliers and Transformation Of Financial Ra-
g Review: 682-695.



