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Abstract: The Altman’s model is a multiple discriminant analysis
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The subject of this research is to acknowledge the reliability of the AltmanZ-
score and how it is affected by stock movement, in companies in the Republic
of Macedonia and in Serbia. The importance of the Altman Z-score could raise
implications related to the performance and financial health of companies. Al-
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though Altman originally developed the Z-Score based on a small sample of
manufacturing firms, some research seems to show that it is useful in other areas
(AlSulaiti, Almwajeh, 2007). Bankruptcies appear to reveal rapidly and disclo-
sures related to such seem unexpected though the signs may have been signalled
for years before the filing takes place. Consequently, a significant interest has
been generated in business failure prediction within academia as well as in the
finance industry (Odipo, Sitati, 2008). In this line a hypothesis of whether psy-
chological and speculative movement of the value of shares on the stock exchange
affect the precision of the score will also be tested. In order to prove or reject the
defined hypothesis, we will use data obtained from secondary sources, the move-
ment of the stock exchange index in the period December 2006 - December 2007
and the theoretical model of the Altman Z-score. Also, methods of comparison,
synthesis and deduction will be used in the process of defining the conclusions
of the research.

The goals of this research are to:

o consider that the psychological and speculative movement of the value of
shares on the stock exchange affect the precision of the score.

« indicate that there are no differences between the results obtained from the
application of the Altman’s Z-score in the enterprises in the Republics of
Macedonia and in Serbia

1. Altman Z-score

The Altman Z-score is a mixture of five weighted business ratios aiming to esti-
mate the likelihood of financial distress or bankruptcy. The Z-Score was devel-
oped in 1968 by Edward I. Altman, which is basically a quantitative balance-sheet
method of determining a company’s financial strength. A Z-score can be calcu-
lated for all non-financial companies and the lower the score, the greater the risk
of the company falling into financial distress.

Researchers use different tools such as ratios measuring profitability, liquidity,
and solvency, which are considered as significant indicators for the company
well-being. However the value or significance of any indicator is not clear since
authors cite different ratios as being the most effective signal of forthcoming
complications.

One of the classic works in the area of ratio analysis and bankruptcy classifica-
tion was performed by Beaver (1967). In a real sense, his univariate analysis of a



Influence of Market Values of Enterprise on Objectivity of the Altman Z-Model in the Period 2006-2012 ...

number of bankruptcy predictors set the stage for the multivariate attempts, by
this author and others, which followed.

According to Beaver (1967), by using his univariate analysis with a number of
bankruptcy predictors it could be distinguished between matched samples of
failed and nonfailed firms for as long as five years prior to failure. A subsequent
study by Deakin (1972) utilized the same 14 variables that Beaver analysed, but he
considered them within a series of multivariate discriminant models.

The Z-Score can be characterized as a linear combination of 4-5 common busi-
ness ratios. These ratios are weighted by coeflicients which are estimated by spot-
ting a set of firms which had declared bankruptcy. Thereafter, a matched sample
of firms is collected for the surviving firms, with matching by industry and es-
timated assets. The formula for Z-Score and prediction of bankruptcy was given
by Edward I. Altman in 1968. This formula for the Altman Z-Score is helpful in
calculating and predicting the probability of a company going into bankruptcy
within two years. Studies of the Altman’s Z have yielded mixed results, and re-
cent literature questions whether or not the formula, tested in the mid-twentieth
century on manufacturing firms, is useful in today’s marketplace. (Hayes, et al.
2010) The Altman’s Z is one of the best known, statistically derived predictive
models used to forecast a firm’s impending bankruptcy (Moyer, 2005). The Alt-
man’s Z is a weighted composite of financial indicators relating to profitability,
revenue, slack resources, and market return (Altman, 1968).

The Altman’s model has the following form:

Z=12*"X1+ 14" X2 +3.3* X3+ 0.6* X4 + 1* X5
X1 = Working Capital/Total Assets

X2 = Retained Earnings /Total Assets

X3 = Earnings Before Interest &Tax/Total Assets
X4 = Market Value of Equity/Total Liabilities

X5 = Sales/Total Assets

The indicator X1 shows the effect that liquidity has over the functioning of an
enterprise. If X1 is low, then the enterprise will certainly have problems with the
payment of its obligations. A higher X1 indicator means the opposite, a higher
degree of liquidity.

X2 - This number ratio shows the relation and measures the relative size of the
Retained Earnings in relation to the Total Assets of the enterprise. If this num-
ber ratio is low, it is concluded that the company uses more foreign sources for
expansion of the material basis and for normal functioning of the company (for
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the payment of obligations etc.). When this number ratio is higher, that leads to a
conclusion that the enterprise is financially capable of doing expanded reproduc-
tion from its own sources and that it will be capable to pay its obligations.

X3 —Earnings Before Interest & Tax/Total Assets

This number ratio shows the company's capability to capitalize from its property.
Altman thinks that of all ratio numbers, this one has the highest meaning to the
functioning and is a display to the financial state of the enterprise.

The X4 indicator is a relation between the Market Value of Equity/Total Liabili-
ties. This number ratio shows the interest of potential investors in the company
in relation to the success of its functioning. This indicator is largely dependent
on market fluctuations of the value of capital and we focus our research on how
this indicator behaves in cases where there are higher fluctuations in stock move-
ments.

And finally, the number ratio X5 shows the relative size of the relation between
the total Sales/Total Assets. From this relation it is possible to see the ability of the
management to deal with competitive conditions and the ability to achieve sales.
A lower value of this indicator means a decreased market share of the company.

The size of Z is used as a criterion of classification of companies. Altman defined
the following borders:

o If the result is over 2.99, then the company is considered healthy and there
is no risk of failure of the company;

o If the result is between 1.81 and 2.99, then the company is in the so-called
“grey” zone, or the possibility of indications that the company may enter
the danger zone;

o Ifthe resultis below 1.81, then the company is in the danger zone and there
is danger of the company failure.

2. The application of the Altman Z-score in a company in the
Republic of Macedonia

Higher values in the Altman’s Z-Score indicate that firms carry out more actions
at a fast pace, while low scores indicate that firms carry out few total actions and
respond slowly (Ferrier et al., 2002). Within our analysis the practical application
of the model is based on the following assumptions:
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1. The company accomplishes the same financial results over the whole pe-
riod.

2. Market Value of Equity is being changed with the same amount as is
shifting of the market indicator in the period December 2006- December
2007.

3. The critical moment is 29 December 2006 — Market Value of Equity is
3,702.54 (MKD).

The following numbers are required in order to calculate the Altman score (in
MKD):

Table 1: Necessary values for the calculation of the Altman Z-score

Sales 5,027,599,000

Working Capital 4,839,717000

Total Assets 8,581,868,000

Retained Earnings 2,516,316,000

Earnings before Interest & Tax 431,283,000

Market Value of Equity According to the value in the given period
Total Liabilities 1,934,025,000

Number of Stocks 1,044,702 shares

Source: Author calculation

Based on the empirical data, we received the following values of the number ra-
tios (critical moment is December 2006):

Z =0.6767 + 0.4105 + 0.1658 + 1.2 + 0.5858
Z =3.0388

Conclusion: Considering the fact that the obtained number is 3.0388, according
to Altman, the company is in the “safe” zone.

3. Analysis of the accuracy of the score based on the stock
movements of the value of shares in the case of companies in the
Republic of Macedonia.

We defined that the hypothesis of our research is the, physiological and specula-
tive movement of the value of the shares on the stock exchange affecting the pre-
cision of the score. Let’s develop that concept. The results of the previous research
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done based on the empirical data obtained from the successful companies are
taken into consideration within this research. The obtained values of the number
ratios multiplied with the appropriate ponders are the following:

(1.2) X, =0.6767
(1.4) X, =0.4105
(3.3) X, = 0.1658
0.6) X, = 1.2

(1.0) X, = 0.5858

The sum of the four number ratios, without the one that shows the relation be-
tween the Market Value of Equity/Total Liabilities, of the given example is:

(1.2) X =0.6767
(1.4) X, =0.4105
(3.3) X, =0.1658
(1.0) X, =0.5858
Result: 1.8388

If we compare the number that we get when we use the Altman Z-score integrally
and the number that we get when we exclude the market effect (the value of the
shares on the market), from the given example, we will see that the difference is
big, that is, the number ratio is around 40% (in the example) from the total num-
ber that is obtained.

Because of those reasons, it is interesting to see how the score will react in case of
large fluctuations of values of the shares in the market.

For this purpose, we will use the data received from the research of Naumoski
(Naumoski, 2012) for the movement of the market indicator in the period of De-
cember 2005 - December 2012.

In the period of December 2004 - December 2012, there were large fluctuations
of the value of the stock index. If we take 2004 as the base year (31 December),
we will see that the value was 1000. The highest value of the indicator was on the
31 August 2007 when it reached a value of 10057.77, or 10.0577 (900.577%) times
larger. The value decreased afterwards to 1704.75 (in comparison with the maxi-
mal value, it decreases by 84%) on December 18, 2012.

For the purposes of this research, we will use the value of the market index on 29
December 2006.
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Based on the values of the indicator we have the following values of the shares
as at the last day of the following years (2007, 2008, 2009, 2010, 2011 and 2012):

Table 2: Values of shares in the period December 2006 - December 2012

December 2006 3702.54
December 2007 7740.79
December 2008 2096.16
December 2009 2751.88
December 2010 227892
December 2011 1974.86
December 2012 1731.18

Source: Naumoski, 2012

Based on the changes of the market value of the shares in the different periods
and based on the number of shares, the total values of the share capital in the
observed years were:

Table 3: Market value of the share capital in the period December 2006 -December 2012

Number of shares: 1044702

December 2006 3,868,050,943 (MKD)
December 2007 8,086,818,794 (MKD)
December 2008 2,189,862,544 (MKD)
December 2009 2,874,894,539 (MKD)
December 2010 2,380,792,281(MKD)

December 2011 2,063,140,191 (MKD)
December 2012 1,808,567,208 (MKD)

Source: Authors’ calculations

All of the sizes are the same, but values of the shares changed.

Consequently, X, to X, and X, are of the same amount while X, now has the fol-
lowing values by years:
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Table 4: Values of X, in the period December 2006- December 2012.

X4

December 2006 1.2
December 2007 2.5088
December 2008 0.6794
December 2009 0.8919
December 2010 0.7386
December 2011 0.6401
December 2012 0.5611

Source: Authors calculations

The values of the score now amount to (by the year):

Table 5: Values of the Z-score in the period December 2006 - December 2012

Z-score

December 2006 3.0388
December 2007 4.3476
December 2008 25182
December 2009 2.7307
December 2010 25774
December 2011 24789
December 2012 2.3999

Source: Authors calculations

From the last table we can see that:

1. In conditions when the other components are constant and when the
market value of the share capital is changing, there is a significant change
in the value of the Altman Z-score or that affects the trending of financial
strength of the company i.e. the shifting from different states - from the
company being in the “green zone” passing in the so-called “grey” zone.

2. Based on the calculation of the Altman Z-score, and as a result of the
changing of just one component (market value of the share capital), as
can be seen in Table 5, we can fully accept the hypothesis that changes of
the value of share capital, as a result of movements on the market from
various reasons, affects its size significantly and fully.
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6. Analysis of the accuracy of the score based on the market
movements of shares in the case of a company in Serbia.

We defined that the hypothesis of our research is the physiological and specula-
tive movement of the values of the shares on the stock exchange that affects the
precision of the score.

The obtained results of the number ratios multiplied by appropriated weights:

(1.2) X,= 0.628
(1.4) X, = 0.391
(3.3) X, = 0.156

3
(0.6) X, = 0.647
(1.0) X, = 0.569

The sum of the four number ratios, without the number X4 in the given example
is:

(1.2) X,= 0.628
(1.4) X,= 0.391
(3.3) X, =0.156
(1.0) X, = 0.569

Result: 1.74

If we compare the results when using the Altman Z-score integrally and the re-
sults when excluding the market effect (the value of shares on the market), from
the given example, it could be noted that the difference is big so the number ratio
is around 27% (in the example) from the total number obtained.

Because of those reasons, it is interesting to see how the results will respond in
case of large fluctuations in the values of shares on the market.

For this purpose, we will use data received from the Belgrade stock exchange for
the movement of the stock index in the period December 2006- December 2012
(Belgrade Stock Exchange Reports).

Based on the values of the indicator, we have the following values of the shares
as at the last day of the following years (2006, 2007, 2008, 2009, 2010, 2011 and
2012):



Journal of Central Banking Theory and Practice

Table 6: Values of the shares in the period December 2006- December 2012

December 2006 1675.2
December 2007 2318.37
December 2008 568.18
December 2009 663.77
December 2010 651.78
December 2011 499.05
December 2012 523.89

Source: Belgrade Stock Exchange Reports

Based on changes of the market value of shares in the different periods and based
on the number of shares, the total value of share capital in the observed years
amounts to:

Table 7: Market value of the share capital in the period December 2006-December 2012

Number of shares: 4,329,685

December 2006 7,253,088,312
December 2007 10,037,811,813
December 2008 2,447,051,368
December 2009 2,873,915,012
December 2010 2,822,002,089
December 2011 2,160,729,299
December 2012 2,268,278,675

Source: Authors calculations

Considering the size is the same, still it should be noted that the values of shares
changes.

Based on that, the number ratios have the following numbers (X1 to X, and X, are
the same amount) while X, now has the following values, by years:
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Table 8: Values of X, in the period December 2006- December 2012

X4

December 2006 0.647
December 2007 0.896
December 2008 0.218
December 2009 0.256
December 2010 0.252
December 2011 0.193
December 2012 0.202

Source: Authors calculation

Considering the previously obtained data, the Z score is calculated and presented
in Table 9 on an annual basis.

Table 9: Values of the Z-score in the period of December 2006- December 2012

Z-score

December 2006 2.391
December 2007 2.64
December 2008 1.958
December 2009 2
December 2010 1.99
December 2011 193
December 2012 194

Source: Authors calculations

The following could be summarized from the last table presented:

1. In conditions when the other components are constant and when the
market value of the share capital is changing, there is a significant change
in the value of the Altman Z-score. Therefore it could be stated that the
market value of share capital affects the trending of financial strength of
the company;, i.e. considering different states - from the company being in
the “green zone” snd passing in the so-called “grey” zone.

2. Based on the calculation of the Altman Z-score, by changing just one
component (market value of the share capital), which can be seen on the
last table, the hypothesis that changes of the value of share capital, as a
result of movements on the market due to various reasons, affects its size

significantly and could be fully accepted.

57
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7. Conclusion

The term crisis today becomes one of the most used words in everyday life. Un-
successful businesses have been defined in various ways in efforts to illustrate
the formal process threatening businesses or to categorize economic difficulties
involved. General terms that can be found in literature are failure, insolvency,
default, and bankruptcy that are used as the terms which qualify some of the dis-
tress businesses face. Although these terms are sometimes used interchangeably,
they are distinctly different in their formal usage. Today, we cannot talk about
operating any company without linking it with the problems that emerge as a
result of its operation. Some crises are inevitable no matter how well a company
is prepared.

Bankruptcies appear to occur rapidly and news about them seems surprizing,
although signs may have been in evidence for years before the filing takes place.
Certainly, many stakeholders are interested in finding a reliable method to pre-
dict bankruptcy and financial distress. Although methods designed to predict
bankruptcy events have had mixed reviews, one common bankruptcy prediction
method is the Altman’s Z-Score formula. Hence, companies aim at establishing
an appropriate manner of identifying the symptoms of the initial crisis, and as
well as using appropriate indicators which could determine that the company is,
or may enter into a crisis.

The analysis in this paper is based on the so-called Altman Z-score, which is cre-
ated using accounting techniques and founded on an analysis of number ratios.
Depending on the movement of its value, it can tell us in which state the company
is in (“Safe Zone”, “Grey Zone”, or “Distress Zone”). The score is calculated based
on the results obtained from income statements and balance sheets of companies.

However, within this research, through the application of the Z-score and based
on the movement of the market value of shares, we determined that it can have
various values. Furthermore, in case that the market value of shares drastically
falls, this indicator can indicate crisis or certain vulnerability, despite positive
financial indicators such as sales, income, value of assets, etc.

This could indicate that the Z score is influenced by the market movement of the
stock prices, and we consider that the reliability of this indicator can be reduced
with it.
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