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ABSTRACT

This thesis advances our understanding of financial
ratios that may predict firms’ financial distress. The
sample used in this study consist of 192 companies
(63 distress companies, 63 non-distress companies
from LQ45 and 63 non-distress companies which
have similar size to distress companies) for the period
0f 2004 to 2011. Based on logistic regression results,
it is found that more than one models proposed are
significant and have a high classification power in
predicting financial distress. These results are found
for the pair of delisted-LQ45 and the pair of delisted-
delisted counterparts. Further analysis also finds that
the proposed models have a better performance than
Altman Z-Score and Ohlson O-Score in predicting
financial distress in Indonesia.
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INTRODUCTION

This thesis advances our understanding of factors
that may predict firms’ financial distress. Financial
distress—a situation where a firm’s operating cash
flows is not sufficient to satisfy current obligations—

may lead to default on a contract or even a bankruptcy.
Inves-tors/creditors must take into account this poten-
tial risk before and after making investment and credit
decisions. To curtail this risk, it is important for them to
build a prediction regard-ing the future of their existing
or prospective companies of interest.

The importance of financial distress information
has led many academi-cians/practitioners e.g. (Altman,
1968; Ohlson, 1980) conducting researches on this
issue. Their researches produce various models and
scores to measure financial distress risk of a company.
Altman (1968) and Ohlson (1980) use real bankruptcy
data as a measure of the financial distress. On the other
hand, some other researcher e.g., Pindado, Rodrigues,
& Torre (2007) and Pranowo, Achsani, H.Manurung,
& H.Manurung (2010) employs negative cash flow, net
loss and delisted company as determinants of financial
distress.

This study selects delisted company data as the
variable used in measuring financial distress. Some re-
searchers (e.g., Almilia, 2004; Brahmana, 2007) argue
that the use of de-listed company data better reflects
the real condition of financial distress. This might be
due to the delisting criteria set by the Jakarta Stock
Exchange (No: Kep-308/BEJ/07-2004) are already in
accordance with the definition of financial distress. In
contrast, negative cash flows and net losses are less
appropriate to be used as a proxy of financial distress
because either of these variables does not always
represent firms’ financial distress. For example, a sig-
nificant amount of investment in a fixed asset or a big
drop in sales revenue due to a ca-tastrophe may result
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in negative cash flows or net losses for a company.
Therefore, it is ar-gued that the delisted data better
reflects the financial distress than other negative cash
flow and net losses.

Delisted data consists of companies that do not
meet the criteria set by the IDX. These companies are
delisted from the IDX mainly due to their poor financial
condition. According to the regulation issued by PT
Jakarta Stock Exchange (No: Kep-308/JSE/07-2004),
a company is to be delisted subjected to conditions
or events which negatively affect the company either
financially or legally and it cannot demonstrate a suf-
ficient indication of recovery.

The focus of this study is to predict company’s
future financial condition using fi-nancial distress
prediction models. This study proposes a new model
which is based on de-listed company data. The com-
panies selected are those delisted due to bankruptcy,
bad busi-ness continuity, stock suspension, granted
disclaimer opinion, and the absence of operational
activity. Financial ratios used in previous studies e.g.,
Atmini (2005) and Campbell, Hilscher & Szilagyi
(2010) will be employed in this study in order to ob-
tain better financial distress prediction model. Most of
these studies use profitability, liquidity, and solvency
in con-structing financial distress prediction model.
The results of these earlier studies, which em-ployed
identical ratios, are generally inconsistent. This study
attempts to further examine the predictive values of
delisted company’s financial ratios in order to obtain
a better financial distress prediction model.

LITERATURE REVIEW AND METHOD

Financial distress can be defined as a declining fi-
nancial condition that occurs before bank-ruptcy or
liquidation (Platt & Platt, 2002). Deng (2006) defines
financial distress as an ab-normal financial condition
i.e., when a company suffers from a net loss during the
last two years or if the company receives an adverse or
disclaimer audit opinion. Financial distress risk is a
company failure risk in running their business (Altman,
1968). The financial factor is derived from a company’s
own performance. Financial distress or bankruptcy risk
comes before bankruptcy itself. Bankruptcy risk should
be used as an alert by all stakeholders so that they can
avoid potential loss in the future.

Financial ratio is widely used in financial
analysis. Financial ratio analysis can be used as a
guide by investors and creditors to help them in mak-
ing a decision. The ratios ex-amined may indicate
company’s achievements and prospects. Generally,
financial ratio anal-ysis is employed to assess the firms’
risks and opportunities in the future. One ratio can be
related to the other ratios in order to get a meaningful
conclusion regarding a company*s fi-nancial health.
Generally speaking, financial ratios can be classified
into three groups i.e., liquidity, solvability and profit-
ability. The classification of these ratios may lead to
easier interpretation of financial ratio analysis. Some
studies have been conducted to review the advantage
of financial ratios.

Altman (1968) applies multivariate discrimi-
nant analysis to derive a linear combina-tion of the
ratios which “best” discriminate between financially
distressed and non-distressed groups. Altman uses a
sample of 33 bankruptcies filed between 1946 and 1965
and matches them with 33 non-distressed firms from
the same industry and of similar size. After numerous
statistical tests of the interrelations among variables as
well as tests of statis-tical significance and predictive
accuracy, Altman is able to specify five ratios which
are the most significant indicators of distress risk. An
overall score, known as Altman Z-Score, can be com-
puted from the following discriminant function:

Z = 0,012X1 + 0,014X2 + 0,033X3 + 0,006X4 +
0,999X5

Where Z = Z-Score (overall index)

X = Working Capital
! Total Assets
X = Retained Earnings
2 Total Assets
X = Earnings Before Tax
3 Total Assets
X = Market Value of Equity
4 Book Value of Total Liabilities
< - Sales
3 Total Assets
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The score from the equation above can be
interpreted as follows 1) A company faces a high
bankruptcy risk if its Z-Score is less than 181; 2) A
company faces a low bankruptcy risk if its Z-Score is
more than 2,675; and 3) A company with Z-score of
1,81 to 2,675 nei-ther faces high nor low bankruptcy
risk (grey area).

Ohlson (1980) uses logistic regression in pre-
dicting distress and non-distress firms. In his study, he
examines 105 bankrupt companies during the period of
1970 to 1976. The independent variables selected are
those which frequently examined in prior literatures.
He finds recent company size, financial structure, per-
formance and liquidity as variables that may predict
financial distress. Ohlson finally comes up with the
following equation, named as O-Score, to measure
bankruptcy risk probability:

0-Score = -1,32 - 0,407logX1 + 6,03X2 — 1,43X3 +
0,076X4 — 1,72X5 — 2,37X6 — 1,83X7 + 0,285X8 —
0,521X9

Where X, - Total As§ets
GNP Price
X = Total Liabilities
2 Total Assets
X = Working Capital
3 Total Assets
< - Current Liabilities
4 Total Assets
X, = dummy (1 if total liabilities > total
assets, else 0)
X = Net Income
6 Total Assets
X = Funds from Operation
7 Total Liabilities
X, = dummy (1 net loss for the last two years,
else 0)
Net Income , — Net Income
X — t t-1

Net Income  + Net Income |

The higher the O-Score, the higher the bank-

ruptey risk. Ohlson finds that a cutoff of 0.038 can be
used to distinguish high and low bankruptcy risk. If
the O-Score is less than the cutoff point the bankruptcy
risk is high. In contrast, if the O-Score is more than the
cutoff point, the bankruptcy risk is low.
Financial ratio may indicate a company’s past per-
formance. Stakeholders, especially investors, use an
analysis of financial ratios as a tool to predict the fea-
sibility of their in-vestment in the future. The ability of
financial ratios to predict companies’ future prospect
can also be used to predict the financial distress they
may confront. Hence, this study formu-lates the first
hypothesis as follow:

H1: Financial ratios can be used to predict financial
distress

Financial ratios are composed of different types
of ratios. Therefore, it is necessary to also look at the
financial ratio which has the best ability to predict the
financial distress condition in this research.

Altman (1968) uses a sample of 33 bankrupt-
cies filed between 1946 and 1965 and matches them
with 33 non-distressed firms from the same industry
and of similar size in United States. Similarly Ohlson
(1980) uses 105 bankrupt companies during the period
of 1970 to 1976 in United States. While Altman and
Ohlson employ US data, this study uses Indonesian
company’s data which may offer different conclusion
when analyzed. For this reason, this study is expected
to provide a model that may be appropriate to be used
to ana-lyzed Indonesian companies that confront finan-
cial distress. Hence, this study formulates the second
hypothesis as follow:

H2: The models proposed are different from Altman
Z-Score and Ohlson O-Score in pre-dicting
financial distress for Indonesian companies

This study use purposive sampling method to
collect the samples. The criteria of samples are as fol-
lows 1) Companies which are delisted due to the reason
bankruptcy, bad business continuity, stock suspension
on regular market, granted a disclaimer opinion by
the auditor and the absence of operational activity; 2)
Companies that have complete financial statements for
three years prior to delisting period.

Financial statement data for delisted companies
are available from 2004 to 2011. In empirical test, fi-
nancial data of distress companies will be accompanied
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by the healthy one. The selections of companies which
do not experience financial distress are selected based
on the following criteria 1) Companies belong to LQ45
group in the same delisting period and 2) Companies
listed on the IDX and have similar size to delisted
companies.

The dependent variable in this study is a dummy
variable that takes value of 1 for companies experienc-
ing financial distress and 0 for companies not experi-
encing financial distress. Companies are classified as
having financial distress if they are delisted from the
Indonesian Stock Exchange and those classified as
free from financial distress if they are remain listed
on Indonesian Stock Exchange at the same period of
time. This study uses fi-nancial ratios as independent
variables to predict financial distress. Several financial
ratios selected as a result of factor analysis test are 1)
Liquidity Ratios, liquidity shows company’s ability to
meet their long terms obligation to creditor. The ratios
would be expected to be critical immediately prior to
failure, since only liquid assets can generate cash to
cover obli-gations. Some researcher employed these
ratios in their study e.g. Almilia and Kristijadi (2003);
Murty and Misra (2004); Ohlson (1980); 2) Cash Flow
Ratios, Prior studies provided some evidence that
operating cash flow-related variables may add to the
explanatory power of bankruptcy prediction models
e.g., Murty and Misra (2004). This reflects a higher
probability of a firm to go bankrupt if it has cash flow
problems, compared to a firm which has easier access
to its internal finance; 3) Leverage Ratios, that shows
the ability of the firm to meet its debts in the long run
and the ability to raise new capital through borrowing.
A major concern is whether the firm can service its
debts or generate enough profit to be able to pay the
interest on its loans. Leverage ratios therefore indicate
the level of financial risk in addition to the business
risk a firm might face; 4) Profitability Ratios, that
shows company’s ability in generating profit from its
operation Most of prior studies suggest that profit-
ability has important influence, since companies with
low profitability are likely to become less liquid and
more highly geared. We initially choose variables to
reflect the strength of the company’s profitability. This
helps to identify whether the earnings are sensitive
to changes in a firm’s operating health; 5) Efficiency
Ratio, that measure how effectively a firm is ex-ploiting

its assets. They could also indicate whether a firm is
keeping adequate levels of as-sets, which could in turn
affect its performance in the long run. Capital-turnover
ratio is a standard financial ratio illustrating the sales
generating ability of the firm’s assets. It is one measure
of management’s capability in dealing with competitive
conditions; 6) Growth Ra-tio, this formula indicates
that NIt is net income for the most recent period. The
variable in-tended to measure change in net income.
Ohlson (1980) is one of the researchers that used this
ratio in predicting financial distress.

The data in this study are tested using the fol-
lowing methods: factor analysis, inde-pendent and
paired sample t-test, logistic regression, and manual
comparison. Firstly, factor analysis is conducted to
reduce the number of variables (selecting the most
significant va-riables). In this analysis, all variables
relation will be observed (inter-dependent variable),
so that it will produce a group of many variables into
a few variables or factors. In addition to grouping
variable becomes smaller, analysis factor is also used
to select which factor is the most dominant, which is
marked by its factor score. The highest score show the
most domi-nant variable.

Independent and paired sample t-test is used
to test whether there is a difference in financial ratios
examined between LQ 45 and delisted companies;
and similar size companies and delisted companies.
This test relates the difference between the average
values of the ratios in each group to the variability of
values of the ratios within each group. The third step
is the use of logistic regression. Logistic regression
will produce a score to measure the formulated model
ability in predicting financial distress. On the next step,
the score will be compared to the scores obtained by
Altman Z-Score and Ohlson O-Score. Capabilities of
the Z-Score and O-Score in predicting financial distress
will be performed with the manual cal-culation of
scores from each sample. After that, each model score
will be compared each other to find which model has
the highest ability to predict financial distress.

RESULTS AND ANALYSIS
The sample of this study consists of a total of 189

observations which comprises 63 observa-tions for
distress companies, 63 observations for non-distress
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companies from LQ 45 and 63 observations for non-
distress companies which have similar size to distress
companies for the period 0f 2004 to 2011. Each distress
companies will be compared to each of non-distress
companies. Hence, these distress companies will be
used twice in the analysis.

The financial ratios from each of group of the
companies are taken based on prior li-teratures e.g.
(Altman, 1968). Each ratio selected presents the fi-
nancial condition of each sample. Tables below show
more detail information about the descriptive statistics
of dis-tress and non-distress companies. It indicates
mean and standard deviation for all variables which
used in this study.

From descriptive statistic results, it can be seen
LQ45 company’s ratios have a higher ratio value of
profitability, liquidity and cash ratios than the ratios
of other groups (delisted companies and their counter-
parts). On the other hand, the leverage ratios of delisted
companies are higher than the ratios of other groups
(LQA45 and the counterparts of delisted companies). It
indicates that the ratios of LQ45 companies reflect a
better financial condi-tion than the ratios of delisted
companies and their counterparts. Most of all ratios
values for similar size companies are in between the
ratios value of the delisted and LQ45 companies. Based
on descriptive statistic results, it is indicates that the
value for growth and efficiency ratio categories for
similar size companies are higher than those of delisted
and LQ45 com-panies.

Factor analysis is used to reduce number of

independent variables employed in this study. The
Principal Component Analysis (PCA) method for
factor analysis is used to facto-rially arrange the inter-
correlation between twenty five variables. This study
also conducts PCA method for all variables in one
time (non-categorized) in order to ensure the effective-
ness of the above classification (twenty five variables
into seven groups). After loading fac-tors at 0.50 and
rotating them through varimax technique, nine and
eight significant variables from pre-categorized and
non-categorized variables, respectively, are selected
and described in the following table.

This study uses two types of t-test, i.e., inde-
pendent sample t-test and paired sample t-test. Both of
them are used to identify the ratios differences between
delisted and LQ45 companies and the ratios similarities
between the delisted companies and their counterpart
(companies with similar size). The independent sample
t-test results indicate that at t-1, half of financial ratios
examined are significantly different. Moreover, at t-2
and t-3, more than 50% of financial ratios employed
are significantly different. These results demonstrate
that the financial ratios data between delisted and
LQ45 companies are different, indeed. On the other
hand, paired sample t-test results show that at all
times (t-1, t-2, and t-3), almost 90% of financial ratios
examined are not significantly different. Therefore, it
can be concluded that financial ratios data between
delisted companies and their counterparts are similar.
It sug-gests that the counterpart companies are selected

properly.

Table 1
PCA Results

No. Pre-Categorized Ratio Non-categorized Ratio
1 OCF/TL* Cash OCF/TL* Cash
2 S/TA* Efficiency S/TA* Efficiency
3 CL/TA* Leverage CL/TA* Leverage
4 CA/TL* Liquidity CA/TL* Liquidity
5 NI/S* Profitability NI/S* Profitability
6 Return*® Others Return*® Others
7 RE/TA Profitability Ohl Growth
8 log TA/GNP Others MVE/TL Liquidity
9 Ohl Growth

*identical variables selected from two factor analysis
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Based on the result of logistic regression, there
are several models founded at each t-1, t-2 and t-3.
LQModel indicates each model for LQ45 companies
vs delisted companies. On the other hand, SSModel
indicates each model for delisted companies vs its
similar size companies.

Based on tables above, it is found that more
than one models proposed are signif-icant and have a
high classification power in predicting financial dis-
tress. These results are found for the pair of delisted-
LQ45 and the pair of delisted-delisted counterparts. In
delisted-LQ45 result sections it can be seen that most
of the new models proposed are to pass the goodness of
fit test and have a high classification power to predict
the dependent variable. Similarly, the same results are
also found for the pair of delisted-delisted counterparts.

To accept hypothesis 1, at least one of the
models proposed should pass the goodness of fit test
and be fairly powerful in predicting financial distress.
Although there only less new model proposed that pass
the goodness of fit test for the pair of delisted-delisted
counterparts, the financial ratios in the model can re-
main be used to predict fi-nancial distress. Therefore,
from the explanation above, it can be concluded that
hypo-thesis] is accepted.

After calculating Altman Z-Sore and Ohlson
O-Sore for each sample, the predic-tive ability of both
score in predicting financial distress condition are
measured. The models included in this comparison
are those that pass goodness of fit test in logistic re-
gression analysis. The result of these Altman Z-Score
and Ohlson O-Score than be com-pared with new
models predictive ability. The results of comparison
for those models are presented on the next six tables.

Table 8
LQ 45 (t-1) Classification Table

Delisted Listed Overall

LQModel 1t-1 100% 100%  100%
LQModel 2t-1 100% 100%  100%
LQModel 3t-1 75% 85% 80%
LQModel 5t-1 70% 90% 80%
LQModel 6t-1 100% 100%  100%
Altman 100% 0% 46%
Ohlson 95% 25% 60%

Table 9

LQ 45 (t-2) Classification Table

Delisted Listed Overall
LQModel 1t-2 100% 100%  100%
LQModel 2t-2 100% 100%  100%
LQModel 3t-2 82.6% 82.6%  82.6%
LQModel 4t-2 82.6% 82.6%  82.6%
LQModel 6t-2 100% 100%  100%
LQModel 7t-2 82.6% 78% 80.4%
Altman 100% 0% 49%
Ohlson 100% 22% 61%

Table 10

LQ 45 (t-3) Classification Table

Delisted Listed Overall
LQModel 1t-3 100% 100%  100%
LQModel 2t-3 100% 100%  100%
LQModel 3t-3 90% 90% 90%
LQModel 4t-3 95% 90% 92.5%
LQModel 5t-3 85% 90% 87.5%
LQModel 6t-3 100% 100%  100%
LQModel 7t-3 90% 90% 90%
Altman 95% 0% 49%
Ohlson 100% 30% 65%

Table 11

Similar Size Company (t-1) Classification Table

Delisted Listed Overall
SSModel 1 t-1 75% 70% 73%
SSModel 3 t-1 70% 75% 73%
SSModel 4 t-1 83% 83% 83%
SSModel 5 t-1 60% 85% 73%
SSModel 6 t-1 60% 85% 73%
Altman 100% 10.5% 55%
Ohlson 95% 25% 60%

Table 12

Similar Size Company (t-3) Classification Table

Delisted Listed Overall

SSModel 4 t-3 75% 85%
Altman 94.4% 11.1%
Ohlson 100% 20%

80%
49%
58%
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Based on this summary, it is plausible to
conclude that the proposed models have a better per-
formance than Altman Z-Score and Ohlson O-Score
because the new pro-posed model might be much
more suitable for Indonesian companies. The summary
of LQ45 presented above indicates that the highest
classification power for each classifica-tion groups
(delisted, listed and overall) is derived from the new
models proposed. Moreover, from delisted counterparts
companies’ tables, it is also found that the highest clas-
sification power for overall classification groups comes
from the new models pro-posed. Although the new
models do not have a better classification power than
Altman Z-Score and Ohlson O-Score in every classi-
fication group as shown in tables above, hy-pothesis 2
is remain accepted because the results from the group
of LQ45 have better classification power than Altman
Z-Score and Ohlson O-Score.

CONCLUSION AND LIMITATION

Based on research question and research objectives pre-
sented in earlier section, this study examines whether
financial ratios can be used to predict financial distress
in Indonesia. Moreover, it is also expected that the new
models from this study would be better than Altman Z-
Score and Ohlson O-Score models. The conclusions of
this study are as follow 1) Financial ratios can be used
to predict financial distress in Indonesia. In general,
several financial ratios can be simultaneously used to
predict financial distress. The power of the combined
financial ratios is much higher than that of individual
ratio; 2) The new models proposed, Altman Z-Score
and Ohlson O-Score have various classification powers
in predicting financial distress. See manual comparison
results in section 4.5; 3) The new models proposed in
this study could better explain the financial distress for
Indonesian companies compared to Altman Z-Score
and Ohlson O-Score. This may be due to—based on
the data employed—the two models are more suitable
for US com-panies while the new models are suitable
for Indonesian companies; 4) The differences between
delisted and LQ45 financial ratios are higher than the
differences between de-listed and their counterparts’
financial ratios. This may be due to the financial condi-
tion of the counterparts of delisted companies are not
really healthy; 5) The more different the dependent

variable of distress and non-distress companies, the
more significant and the higher the classification power
of the model formulated. See the logistic regression and
manual comparison results in section 4.4 and 4.5.; 6)
TA/GNP has a high influence in making the models
to become more significant and to have higher clas-
sification power in predicting financial distress. On the
other hand, MVE/TL has an inconsistent influence in
making the models to be better or worse in predict-
ing financial distress. CL/TA is the financial ratio
which most frequently shown as a significant ratio in
predicting financial distress. The second highest ratio
which frequently appears is MVE/TL. See the logistic
regression result in section 4.4; 7) Altman Z-Score and
Ohlson O-Score have a high clas-sification power in
predicting financial distress. But they have less power
to separate dis-tress from non-distress companies. See
the manual comparison result in section 4.5.

There are also some limitations in this study
which are presented below 1) Due to the incomplete
year to year data, this study can only use 23 delisted
companies during 2004-2011. These are the only data
which meet the financial distress characteristic; 2)
There are no real bankruptcy data in Indonesia so they
cannot be used as the dependent variables. Therefore,
this study use delisted companies’ data as the depen-
dent variable. For the future study, it is expected that
there will be more financial data that can be used to
conduct a study of financial distress prediction. Future
study may also add indepen-dent variables other than
financial ratios. The macro-economic indicator sen-
sitivity from each company could be an interesting
additional variable to be examined. Future study may
also calculate the cut-off point between the distress
companies and non-distress companies score. Hence,
anew score like Altman Z-Score and Ohlson O-Score
can be formulated.
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