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ABSTRACT

It is a common understanding that bankruptcy is not a sudden occurrence for any organizations. Macro and micro
economic studies have suggested numerous influential factors, which have substantial evidence toward firm’s
performance (Bekeris, 2012) and survivability (Nehrebecka & Dzik, 2013). With a humble intention to enrich the
available literatures, this study attempts to establish a corporate bankruptcy prediction model (Trigo & Costanzo,
2007) to minimize the chances of bankruptcy for Indonesian firms. Literatures have indicated various factors to be
used as the foundation toward building the bankruptcy prediction models. Those factors include; (1) macroeconomic
factors, which are frequently denoted by GDP, exchange rate, inflation and interest rates, and (2) the company's
financial performance factors, which are commonly measured by financial ratios and cash flow ratios.

To obtain the corporate bankruptcy prediction model, it was necessary to test the prevailing factors used in this
study. This study emphasizes on the publicly-listed firms in Bursa Efek Indonesia (BEI) during the period of 1999-
2010. Relying on the purposive sampling method, this study covered a total of 63 publicly-listed companies in BEI,
whereby 34 companies were financially sound, and 29 companies that have filed for bankruptcy. The sample
analysis (60% of samples) was incorporated to establish the corporate bankruptcy prediction model. In addition, the
sample validation (40% of samples) was used to test the degree of accuracy of the corporate bankruptcy prediction
model.

The logistic regression results show that firm's financial performance factors influence the likelihood of bankruptcy,
while macroeconomic factors did not seem to impact the company's likelihood toward bankruptcy. At the level of
accuracy for predicting bankruptcy is approximately 94%, the prediction model is Ln (P/1-P) = -28.142 + 1.442 +
37.547 CR DAR - 88.911 CFROA. These results prescribed the importance of noting and safeguarding the
company's financial performance, as well as considering the corporate bankruptcy prediction model to gauge the
firm’s financial condition.

Keywords: bankruptcy prediction model, logistic regression, macroeconomics, financial performance, financial
ratios, cash flow ratios

1. INTRODUCTION

Bankruptcy is certainly not a sudden event. There are early symptoms, which eventually lead
into bankruptcy and liquidation. Empirical studies on the predictions of corporate bankruptcy are
numerous as this is not a new topic in the field of management. Nonetheless, though bankruptcy
IS not a new topic and there have been countless studies, the impact of crisis, which fueled the
earlier bankruptcy prediction models, may be interesting to study again (Kaaro, 2004).

The monetary crisis in mid-1997, as the level of Rupiah slipped, had led firms to file-up for
bankruptcy. To respond, the government of Indonesia tightened the monetary policy by
increasing the level of interest rates higher than the rate of inflation. This condition was present
in 1998, as the monthly interest rate reached 70% per year, and interest rates on time deposits
were even higher (Boediono, 2009). The increase in the interest rates led to an increase in
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lending rates for business loans and consumer loans. The effect of an increase in interest rates
was experienced in the real sector as the firm’s cost of capital jumped accordingly (Yudanto &
Santoso, 1998). As the cost of capital and the cost of production swollen, firm tended to increase
the selling price. The sharp increase in selling prices was not supported by the purchasing ability.
As a result, demand dropped, and company encountered downturns. If it was not accompanied
by additional capital injections, firms may face negative equities (Yudanto & Santoso, 1998).
The prolonged period of negative equities may steer firms into bankruptcy (Suroso, 2006).

Besides the monetary crisis in 1997, the policy of the use of debt to fund the company may also
impact the viability of the company. Company policy on the use of debt can be seen from the
debt-to-equity ratio (DER). Values greater than 1 indicates that the funds used for firm’s
operating activities use more debt than equity. This means that companies must bear the cost of
capital, with build-in interests and default risks whenever firms cannot generate sufficient
revenues to cover the capital costs. If this high value of DER continues, firms may go bankrupt.
However, if during this period the value of time interest earned ratio (TIER) was relatively large,
where EBIT was greater than the cost of capital, even though the value of DER was higher than
1, firms may have the chance to avoid bankruptcy (Gitman, 2009). The following table shows
the total numbers of firms whose DER was higher than 1, and TIER was relatively small, where
EBIT is smaller than the cost of capital, during 1999-2010. The following table portrays the
default risks.

Table 1: Numbers of Firms during 1999-2004 Whose DER > 1 and Small TIER

Year | 1999 | 2000 | 2001 | 2002 | 2003 | 2004
DER>1 | 105 | 140 | 127 | 115 | 130 | 120
Sources: Indonesian Capital Market Directory, 2012

Table 2: Numbers of Firms during 2005-2010 Whose DER > 1 and Small TIER

Year | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
DER>1 | 107 | 121 | 125 | 123 | 110 | 114
Sources: Indonesian Capital Market Directory, 2012

To avoid the event of bankruptcy early, companies must perform a variety of analyzes toward
possibilities of bankruptcy. That is, an analysis on affecting factors toward bankruptcy
(Bernhardse, 2001). On one side, macroeconomic indicators are important factors in measuring
predictions toward bankruptcy (Lee et al, 2007). Another is corporate financial performance
indicators (Wang & Campbell, 2010), which may likely be measured by financial ratios
(Bernhardse, 2001; Rodliyah, 2004; Wang & Campbell, 2010) and cash flow ratios (Abbas &
Ahmad, 2011; Mossman et al, 1998) to calculate the company's financial position (Philosophov,
Batten, & Philosophov, 2008). It is also stated that cash flow ratios (Abbas & Ahmad, 2011), in
particular, tend to be more efficient in predicting bankruptcy (Bernhardse, 2001; Mesaki, 1998).
When the cash flow ratios (Fernandez, 2013) are combined with financial ratios (Bryant, 2009),
a bankruptcy prediction model becomes more accurate (Gentry et al, 1985).

Based on the description above, it is interesting to formulate a bankruptcy prediction model for
the Indonesian publicly-traded companies. Prior to making the bankruptcy prediction model, it is
necessary to test the level of influence of macroeconomic indicators and financial performance
factors towards bankruptcy. In so doing, the tests are expected to reveal the influential factors
toward firm’s bankruptcy, and the bankruptcy model can be formulated with a high degree of
accuracy.
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1. THEORY AND HYPOTHESES DEVELOPMENT

11.1. Corporate Bankruptcy

Bankruptcy is commonly regarded as failures to run profitable company's operations (Almilia &
Herdiningtyas, 2005). In this case, the term “failures” has 2 possible meanings (Adnan &
Kurniasih, 2000);

1. Economic Failure, which refers to the condition where a company’s revenues cannot
cover the operational costs. In other words, the level of company’s earnings is less than
the cost of capital, which simply denotes that the present value of cash flows is less than
the present value of liabilities.

2. Financial Failure, which refers to the insolvency of a cash flows. The stage of insolvency
can be evaluated from technical insolvency and bankruptcy. Technical insolvency
signifies the condition whereby firms cannot meet their financial obligations as they are
coming due although the value of total assets exceed total liabilities. Technical
insolvency occurs also when firms’ cash flows are insufficient to meet the required
payments on certain dates. On the other side, bankruptcy signifies the condition of a
negative net worth in the balance sheet. This means that the present value of expected
cash flows is less than the present value of liabilities.

Measuring bankruptcy can also be seen from the 2 approaches; the flow approach and the stock
approach (Hanafi, 2004). From the perspective of the company's stock approach, bankruptcy can
be declared if the firm’s total liabilities exceed total assets. From the perspective of the flow
approach, bankruptcy can be declared if the firm cannot generate sufficient cash flow.

11.2.  Causes of Corporate Bankruptcy
From the understanding of strategic management, influential factors toward bankruptcy can be
grouped into 2 parts; internal factors and external factors. Those internal factors may be
categorized into the following (Darsono & Ashari, 2005);
1. Inefficient management, which may consist of wastes in production costs, or lack of
management skills and expertise, which may potentially lead into continuous deficiencies
of funds.

2. Imbalance between capital, receivables, and payables. Too much debt pushes up interest
expense, which squeezes the firm’s operating margin. Too much receivable may
represent idle assets, which may not generating revenues otherwise.

3. Moral hazard by management, such as; fraud may potentially lead firms into bankruptcy.
Corruptions and providing false information to shareholders and investors may also
contribute to bankruptcy.

External factors, which may influence bankruptcy, can be categorized as follows (Harianto &
Sudomo, 2001);

1. Directly related external factors include; (1) customers tastes and preferences may lead
them to switch to different products of different firms, (2) suppliers’ relationships are not
properly maintained and, in turn, firms can experience difficulties in obtaining all the
necessary supplies for operational activities, (3) debtors may affect the firm’s receivables
and disturb firm’s repayment cycles, (4) creditors may affect the smooth injections of
necessary financing, particularly for working capital requirements

2. Indirectly related external factors include; (1) macroeconomic conditions, and (2) global
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competition, which may likely cause increasing pressure toward tight competition in
business operations. Also, these indirectly related external factors may put stress toward
continuous improvement for the products, for instance.

11.3. Corporate Bankruptcy Prediction Model
Bankruptcy prediction models can be grouped into 3 categories (Aziz and Dar, 2006);

1. Statistical models follow the classical standard procedures in modeling. This model
emphasizes on symptoms of failures of the company. Such statistical models can be in
the form of univariate and/or multivariate analysis on the bankruptcy prediction
modeling.

2. Artificially Intelligent Expert System (AIES) models focuses on the symptoms of
corporate failures, which are commonly based on multivariate analysis.

3. Theoretical models concentrates on the causes of failures, qualitatively. This model is
formed based on theories of the corporate failures. The theoretical model relies on
statistical techniques to support the pertinent theories.

11.4.  Errors on the Corporate Bankruptcy Prediction Model

In a bankruptcy prediction model, any formulated models may possibly consist of inaccuracies in
noting the real prediction on corporate bankruptcy. The possibility of errors can be grouped into
2 general categories (Beaver, 1966);

1. Type | error states predictions that companies will not bankrupt. However, those firms
actually turn out to be filling for bankruptcy. Type | error causes relatively high costs
since it may predict “no bankruptcy”, which leads investors to invest more into firms, but
in fact, firms turn into bankruptcy. Investors lose their money.

2. Type Il error states prediction that companies will bankrupt, but those firms actually stay
in business. Type Il error also raises costs, though remain at a lower level than the
accumulated costs incurred by the type I error in prediction on bankruptcy. In this case,
investors may choose not to invest in firms. When the particular companies stay in
business, investors loose the money-making opportunity.

I1.5. Macroeconomic Indicators, Financial Performance Indicators & Hypotheses

The event of corporate bankruptcy is certainly not caused by only one factor, rather intertwines
of many factors. Hence, the formation of a corporate bankruptcy prediction model needs to
consider all potential factors. As previously mentioned, it is crucial to consider the following;

11.5.1. Macroeconomic Indicators

Like it or not, companies are relatively sensitive to macroeconomic conditions (Frederica, 2012),
as those macroeconomic conditions affect the daily operations (Tandelilin, 2010). Also, it is
simply due to the fact that companies are not standing alone in certain industries, or countries, or
even the world. For this reason, the bankruptcy prediction model should contain information
about the environment (Balcaen & Ooghe, 2004). The common macroeconomic indicators
include; inflation, interest rates, gross domestic product (GDP), and exchange rates.

1. [Inflation represents an increase in the prices of goods and services due to the increase of
production costs, crop failures, natural disasters, or other incidents, which can potentially
cause the level of prices to increase. High inflation indicates a large disparity between the
high prices of goods and low purchasing power. High inflation can certainly affect firms,
especially those firms that produces outcomes at the rising cost of production, but
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unaccompanied by the increasing purchasing power. This leads to inventory pile-up in
warehouses. This condition slows down the cash flow cycles for firms, and may
potentially create financial difficulties, if such a condition is prolonged. The relationships
between inflation and bankruptcy have been confirmed in the studies by Lee et al (2007),
Tirapat & Nittayagasetwat (1999), and Liou & Smith (2006). Those studies state that
inflation is indeed an important factor in predicting bankruptcy, and inflation contributes
to the possibility of firm’s financial difficulties.

2. Interest rate gives effects to companies. For companies that do not have debts, the level
of the interest rate may not significantly affect the survival of the company directly. For
companies that use debts, the level of interest rate may significantly affect the survival of
companies directly, as companies may have to pay interest charges on their existing
debts. High level of interest rates is translated into higher interest expenses and higher
cost to the companies. If such higher costs are not accompanied by higher revenues,
companies incur losses. This is supported by studies by Shepard & Collins (1982), which
states that the interest rate is an important indicator toward the bankruptcy prediction
models. An empirical study by Salman et al (2009), also states that high interest-bearing
loans leads to corporate bankruptcy. Likewise, Lee et al (2007) states that interest rates is
an important factor in the formation of corporate bankruptcy prediction model.

3. GDP provides information on the aggregate amount of goods and services that have been
produced by a certain country (Harianto & Sudomo, 2001). Increasing GDP indicates that
the aggregate amounts of goods and services that have been produced domestically have
increased. This may be due to an increase demand as the level of purchasing power rises.
With the higher purchasing power of the society, companies’ revenues tend to increase,
and the general condition of firms is relatively further away from bankruptcy. In short, it
is safe to conclude that the higher GDP, the better the company. Previous studies have
noted that GDP effects the formulation of a bankruptcy prediction model (Liou & Smith,
2006; Salman et al, 2009). Though logically it is expected to have a positive relationship,
Salman et al (2009) finds that GDP had a negative relationship toward corporate
bankruptcy.

4. Exchange rate represents the level of Rupiah against other currencies. The value of
exchange rate can certainly go up or down. In other terms, the value of Rupiah, for
instance, can certainly strengthen or weaken. During the period of a strong Rupiah, firms
that rely on the use of foreign currencies in their venture capital financing and/or
payment of imported materials may have experienced higher operating margin since
these firms can purchase foreign currencies at a lower price. Though the prices may
appear much more expensive in the international marketplaces, domestically, the
products become relatively cheaper. This ignites higher demands, and firms may
continue to prosper. The opposite is certainly true during the weak Rupiah. With a weak
Rupiah, foreign currencies become more expensive to purchase. This pushes up the
production costs. When firms also experience hurdles in increasing their revenues
accordingly, firms may face financial difficulties

Based on the description above, it is obvious that macroeconomic indicators (Frederica, 2012),
such as; inflation, interest rates, GDP, and exchange rates can bring-about impact toward the
likelihood of bankruptcy (Nam et al, 2008).

11.5.2. Financial Performance
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As previously mentioned, the company’s financial performance can be evaluated from the
financial ratios and cash flow ratios to gauge the survivability of firms (Munawir, 1998; Sharma,
2001). If cash flow ratios (Abbas & Ahmad, 2011) denote the efficient use of cash, financial
ratios, such as; liquidity, solvency, activity, profitability, and market ratios, symbolize the firm’s
financial health.

1. Liquidity ratios (Back, 2001) represent the company's ability to use current assets to
cover current liabilities. The greater the liquidity ratio, it shows that the company has a
relatively large current asset. This is translated into a higher level of liquidity. In their
study, Glezakos et al (2010) conclude that liquidity ratios are a good indicator toward
bankruptcy prediction models. This finding is supported by Hadad et al (2003), where
they state that the liquidity ratios are the best discriminator in distinguishing companies,
whether those firms are heading toward bankruptcy or not. Also, Almilia & Kristijadi
(2003), Kaaro (2004), and Mensha (1984) conclude that the liquidity ratios are relatively
consistent in predicting the company's financial health.

2. Solvency ratios, or otherwise referred to as leverage, measure the level of debts. In a
broader sense, the solvency ratio is used to assess firms’ ability to pay all of their
liabilities, both short-term and long-term (Kasmir, 2008). The debt-financing-assets may
impact the company's capital structure because too large debt financing may lead to less-
than-optimal capital structure, even though debts can reduce tax payments. This is
supported by research by Ohlson (1980), Tanthanongsakkun et al (2009), Manurung
(2003), Gamayuni (2006) and Parulian (2007), where they state that the solvency ratios
can be used in the formulation of a corporate bankruptcy model. Mensha (1984) also
state that the solvency ratios are important indicators toward bankruptcy prediction
models. In addition, Kaaro (2004) and Munthe (2008) conclude that liquidity ratios are
relatively consistent in predicting the company's health.

3. Activity ratios, or otherwise referred to as efficiency ratios, measure the availability of
liquid assets, which may be used to support firm’s operational activities in creating sales.
The higher level of sales may show that more assets are utilized by firms in generating
profits. Hence, the probability of bankruptcy becomes smaller. The relationships between
the activity ratios and the possibility of corporate bankruptcies are studied by Rodliyah
(2004), which states that the activity ratios are relatively dominant in the formation of a
bankruptcy prediction model, particularly the total asset turnover ratio (TATO). This
confirms Altman's bankruptcy prediction equation (Sari, 2012) whereby the TATO is one
of the indicators used in predicting firm’s bankruptcy.

4. Profitability ratios measure of the effectiveness of management of a company (Kasmir,
2008), and are closely associated to the firm’s ultimate goal to generate the maximum
level of earnings. When the profitability ratios increase, firms generate higher earnings.
The relationships between profitability ratios and corporate bankruptcy are studied by
Keasy & McGuinness (1990) where the indicators of profitability provide significant
results in explaining insolvency. Atmini & Wuryana (2005), in their studies, also
conclude that one of the dominant financial ratios, which is significantly affecting the
company's financial distress, is the profitability ratios, such as; return on investment
(RQOI). Also, Munthe (2008) state that the profitability ratios can be used to predict
corporate bankruptcy.

5. Market ratios provide information on how well companies manage investor outcomes
and risks. These market ratios reflect the market valuation on the performance of all
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aspects of the company's past performance and expectations (Sundjaja et al, 2010). The
greater the market values, the higher the market ratios. This indicates a better firm’s
performance. The relationships between the market ratios and corporate bankruptcies are
researched by Atiya (2001), and Mensah (1983) which states that the ratio of the market
can be used to help shape the corporate bankruptcy prediction model.

Based on these descriptions, it can be concluded that financial ratios, which are extracted from
the firm’s financial statements, have the ability to affect the possibilities of corporate bankruptcy
(Libby, 1975; Zavgren, 1985).

In addition to the company's financial ratios, cash flow statements are often used by analysts to
assess firm’s performance. The more positive operating cash flows signify the greater
operational margins. This reduces the chances of bankruptcy in the future. The importance of
cash flow ratios (Jooste, 2006) in predicting bankruptcy of enterprises is supported by studies by
Beaver (1966) and Deakin (1972), where they state that cash flow to total debt is a relatively
accurate predictor in predicting bankruptcy. Mesaki (1998) and Mossman et al (1998) also
conclude that a bankruptcy prediction model using the cash flow ratios make an efficient
insolvency prediction model. Sung et al (1999) also state that the cash flow ratios are the most
important indicators in shaping the corporate bankruptcy prediction models.

The combinations of financial ratios and cash flow ratios can form a bankruptcy prediction
model with better accuracy (Gentry et al, 1985). In addition, Subagyo (2007) state that the
financial ratios and economic indicators can be used as contributing variables toward corporate
bankruptcy prediction model. Noting the details, Djumahir (2007) also state that micro
indicators, such as; equity, retained earnings, operating margins, working capitals, and macro
indicators, such as; interest rates, inflation and exchange rates, simultaneously can predict
corporate financial distress.

Therefore, a research framework using the combinations of macroeconomic indicators, financial
ratios, and cash flow ratios, can be illustrated in the following diagram.

Figure 1: Research Frameworks

X1: mean of Inflation

X2: mean of Interest Rates

Macroeconomic
Indicators

X3: mean of GDP

X4: mean of Exchange Rates

Financial Ratios:
Xs: Current Ratio
Xs: Cash Ratio
X7: Debt-to-Asset
Xg: Times Interest Earned
Xg: Total Asset Turnover
Xio: Inventory Turnover
Xis: Return on Equity
Xyt Return on Assets
Xiz: Market-to-Book Value
Xiq: Price Earnings Ratio

,'/ \\ 0 = Non-Bankrupt ‘
| Firm Condition
\\ / 1 = Bankrupt ‘

Financial
Performance
Indicators

Cash Flow Ratios:

Xis: Cash Flow Adequacy
Xi: Dividend Payout Ratio
Xi7: Reinvestment Ratio
Xig: Debt Coverage Ratio
Xig: Cash Flow Return on Assets
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Under these conditions, and with regards to the research framework, the following hypotheses
are formulated,

Hi : Macroeconomic indicators and financial performance indicators simultaneously impact
the corporate bankruptcy.

H, : Macroeconomic indicators and financial ratios impact the corporate bankruptcy.

Hs : Macroeconomic indicators and cash flow ratios impact the corporate bankruptcy.

Hs : Financial performance indicators impact the corporate bankruptcy.

1. METHODS

I11.1. Types of Research

This study follows the descriptive-associative research method. Descriptive-associative method
is used to explain the characteristics of variables, and have the ability to determine the
relationships among variables (Sekaran, 2006; Suliyanto, 2009).

I11.2. Operations of Research Variables
The variables used in this study consist of (1) macroeconomic indicators, (2) firm performance
indicators, which contain of financial ratios and cash flow ratios, and corporate bankruptcy.

Table 3: Research Variables

No Ty|_oe of Variables Measurements Scale
Variables
Bank ; Nominal
; " ankrupt and non- (1 for “bankrupt
1 | Dependent | Firm Condition bankrupt company con:%a;%;,n ii:gp(i for
company)
Means of inflation, means
a. Macroeconomic of exchange rate, means of Ratio
Indicators interest rate and means of
GDP
b. Financial Performance
Indicators:
2 | Independent Liquidity ratios, activity
. . . ratios, solvency ratios, .
* Financial Ratios profitability ratios and Ratio
market ratios.
e Cash Flow Ratios Efficiency ratios and Ratio
sufficiency ratios

111.3. Population, Sample & Data Analysis

The population in this study is all publicly-traded companies in Bursa Efek Indonesia (BEI),
which consists of the 9 industrial sectors, and at a total of 442 companies as of April 2012. The
samples are drawn based on several criteria; (1) the companies are consistently issuing financial
statements during 1999-2010, (2) the companies in the financial sector, financial services, and
non-bank financial institutions are excluded, (3) the companies have a total fixed asset of at least
Rp. 100 billion (or about US$8.7 million)® to be recorded as blue-chip companies, and at least
Rp. 5 billion (or about US$ 434,782)% to be recorded as small-cap companies (these are used as

! At the prevailing exchange rate of about Rp. 11,500/US$1 (SeputarForex.com, 2013).
2 At the prevailing exchange rate of about Rp. 11,500/US$1 (SeputarForex.com, 2013).
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samples for bankrupt companies and non-bankrupt companies), and (4) the non-bankrupt
companies have positive EBITs continuously during 1999-2010, while the bankrupt companies
are based on delisting criteria of BEI.

Table 4. Sample Analysis and Sample Validation

Sample
Company Category Sample Analysis | Sample Validation Total
Non-Bankrupt 20 14 34
Bankrupt 17 12 29
Total 63

Based on these criteria, there are 63 companies to be used as samples. Of these 63 firms, there
are 29 companies, which went bankrupt, and 34 companies, which were not bankrupt, during the
period of 1999-2010. Hence, the sampling technique in this study follows the non-probability
sampling, specifically the purposive sampling, since it relies on the use of certain criteria.

Using the ratio of 60:40, the formation of corporate bankruptcy prediction models incorporates
60% for the sample analysis and 40% for the samples validation. The comparison of the number
of firms used in the sample analysis and samples validation is shown in the above table.

All data is gathered via the collection of archival data of firms’ financial statements, and the
Indonesia’s macroeconomic reports.

I11.4. Method on Data Analysis

A statistical software, SPSS, is used to test the research hypotheses and to measure the level of
accuracy of the model toward corporate bankruptcy prediction is binary logistic regression
method, with alpha (o) atl0%. Considering the operations of variables, as previously
mentioned, the bankruptcy prediction model can be formulated using the binary logistic
regression equation, as follows;

Pi
Li =In (1_P.) = Bo + B1X1 + B2X2 + B3X35 + B4Xy + BsX5 + BXe + B7X7 + BsXg + BoXg +

B10X10 + B11X11 + B12X12 + B13X13 + B14X14+B15X15 +B16X16 + B17X17 + BlSX_18 +
T, T TSP R TP Equation 1

Where;
e Pj is the probability that the i-th factor has a response of 1, which indicates non-
bankruptcy (the value of 0 = bankrupt and 1 = non-bankrupt);
e Xito Xy represent the independent variables, and
e [1to Pio represent the regression coefficients.

The accuracy of the corporate bankruptcy prediction model is measured using the cut-off values,
as shown in the following table;

Table 5: Cut-Off Values

Cut-Off Values Firm Condition
0-<0,5 Non-Bankrupt
05-1 Bankrupt

Source: Chrestanti et al (2002)
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V. RESULTS

IV.1. Data Processing

Data on average values for macroeconomic indicators, financial ratios, and cash flow ratios, are
compiled in Excel for further processing in SPSS. Once the tests on multicollinearity and
conformance are performed, the hypothesis tests are followed for simultaneous and partial tests
on the sample analysis for the period of 3 years, 2 years and 1 year before the company went
bankrupt.

IV.2. Multicollinearity Test

Multicollinearity test is necessary to determine the potential similarities with other independent
variables in the model (Nugroho, 2005). According to Nugroho (2005), multicollinearity can be
evaluated from the Variance Inflation Factor (VIF, no more than 10) and Tolerance values (no
less than 0.1).

Based on the result of the multicollinearity test, for the period of 1 year prior to bankruptcy, it is
necessary to exclude inflation (X1), interest rates (Xz), return on equity (X11), and market to book
value (X13). Thus, the binary logistic regression equation becomes:

Pi
Li =In (1_P.) = Bo + BsX3 + BsXy + BsXs5 + BsXe + B7X7 + BsXg + BoXg + B10X10 +

B12X12+B14X14+B15X15++B16X16+B17X17+
B1sX18 + B19X19 - cveeureieenennnn. Equation 2

Where;
e P; is the probability that the i-th factor has a response of 1, which indicates non-
bankruptcy (the value of 0 = bankrupt, and 1 = non-bankrupt);
o Xj3to Xjg represents the independent variable; and
e Bgsto B1g represents regression coefficients.

IV.3. Model Fit Test
Suitability test is to evaluate whether the model binary logistic regression has been used in
accordance with the available data (Ghozali, 2007). Conformance tests for the period of 3 years,
2 years and 1 year before bankruptcy pursue the following procedures (Ghozali, 2007);
1. Determine the hypotheses to assess the suitability of the model, or otherwise known as
model fit. Hence, the hypotheses are;
Ho: The hypothesized model fit with the data.
H1: The hypothesized model does not fit with the data.

2. Using the Hosmer and Lemeshow's Goodness of Fit test to determine whether Hp is
accepted or rejected. The criteria for acceptance and rejection are;

a. If the value of Hosmer and Lemeshow's Goodness of Fit test is less than 0.05,
then Ho is rejected. This means that there is a significant difference between the
models because the model cannot predict the value of observations.

b. If the value of Hosmer and Lemeshow's Goodness of Fit test is greater than 0.05,
then Ho is accepted. This means that the model is able to predict the value of an
observation. Or, it can be said to be acceptable since the model fits to the data
observations.
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The results of suitability tests for the period of 3 years, 2 years and 1 year before bankruptcy are
as follows;

Table 6: Model Fit For The Period of 3 years, 2 years, and 1 Year Before Bankruptcy
Based on Hosmer and Lemeshow’s Goodness of Fit Test

Chi-Square df Sig Results
3 year 1,14 8 0,997 Ho is accepted
2 year 2,481 8 0,963 Ho is accepted
1 year 9,69 8 0,287 Ho is accepted

Source: SPSS

From the above table, it is known that the model fit with observational data for the period of 3
years, 2 years and 1 year before the bankruptcy since the values of Hosmer and Lemeshow's
Goodness of Fit test are 1.14, 2.481, and 9.69 respectively, with a significance probability values
of 0.997, 0.963, and 0.287, and the level of alpha above 0.05. These results mean that Ho is
accepted.

IV.4. Hypothesis Testing

1V.4.1. Simultaneous Hypothesis Testing For 3 Years, 2 Years, and 1 Year Prior Corporate
Bankruptcy

Simultaneous hypothesis tests in this study, as stated in the research hypothesis above, state that
“macroeconomic indicators and financial performance indicators impact the corporate
bankruptcy”. This can be statistically formulated as follows;

Ho: B1=P2=Ps=Pa=Ps=Ps=P7=Ps=Po=P10=P11=P12=P13=P14=P15=0, which means  that
macroeconomic indicators and financial performance indicators do not impact the corporate
bankruptcy

Hu: B1 # B2 # B3 # Pa# Bs # B # P77 Bs# Po# Pro # Pi1 # P12 # P13 #P14#P15 # 0, which means that
macroeconomic indicators and financial performance indicators impact the corporate bankruptcy

Simultaneous hypothesis test is performed by evaluating the value of XZ in SPSS outputs, with
the following criteria toward acceptance and rejection of Ho;
1. Count the value of y* > 5% ,.ar then Hyo is rejected. This means that macroeconomic
indicators and financial performance indicators impact the corporate bankruptcy.
2. Count value Xz < x 2 .ar. then Ho is accepted. This means that macroeconomic indicators
and financial performance indicators do not impact the corporate bankruptcy.

Hence, the statistical result on the first hypothesis is that the macroeconomic indicators and
financial performance indicators impact the corporate bankruptcy for the period of 3 years, 2
years and 1 year before bankruptcy.

1V.4.2. Partial Hypothesis Testing For 3 Years, 2 Years, and 1 Year Before Corporate
Bankruptcy

1V.4.2.1. Testing Hypothesis 2

The second research hypothesis states that “macroeconomic indicators and financial ratios
impact the corporate bankruptcy”. This can be statistically formulated as follows;

Ho: B1=P2=Ps=Ps=Ps=Ps=P7=Ps=Po=P10=0, which means that macroeconomic indicators and
financial ratios do not impact the corporate bankruptcy.
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Hi: Bl * Bz * Bg * B4;ﬁ B5 * Be * B7 #Bg * Bg * Blo # 0, which means that macroeconomic indicators
and financial ratios impact the corporate bankruptcy.

Hence, the statistical result on the second hypothesis is that the macroeconomic indicators do not
impact the corporate bankruptcy, but the financial ratios impact the corporate bankruptcy for the
period of 3 years, 2 years and 1 year before bankruptcy. Thus, the corporate bankruptcy
prediction models are shown in the following table;

Table 7: Corporate Bankruptcy Prediction Model Based On Macroeconomic Indicators and
Financial Ratios For The Period of 3 Years, 2 Years and 1 Year Before Bankruptcy
Corporate Bankruptcy Prediction Model

P
3 years before bankruptcy Ln (E): -9,792 + 0,295 CR + 10,759 DAR

P
2 years before bankruptcy Ln (ﬁ) =-4,546 + 4,435 DAR - 0,234 ROA

P
1 year before bankruptcy Ln (ﬁ) =-8,184 + 11,764 DAR - 2,537 TATO

Source: SPSS

1V.4.2.2. Testing Hypothesis 3

The third research hypothesis states that “macroeconomic indicators and cash flow ratios impact
the corporate bankruptcy”, which can be expressed statistically as follows;

Ho: B1=B2=P11=P12=P13=P14=P15=0, which means that macroeconomic indicators and cash flow
ratios do not impact the corporate bankruptcy.

Hi: B1 # B2 # P11 # P12 # P13 # P1a # Pis # 0, which means that macroeconomic indicators and cash
flow ratios impact the corporate bankruptcy.

Hence, the statistical result on the third hypothesis is that macroeconomic indicators do not
impact the corporate bankruptcy, but the cash flow ratios impact the corporate bankruptcy for the
period of 3 years, 2 years and 1 year before bankruptcy. Corporate bankruptcy prediction models
are shown in the following table;

Table 8: Corporate Bankruptcy Prediction Model Based On Macroeconomic Indicators and Cash
Flow Ratios For The Period of 3 Years, 2 Years and 1 Year before Bankruptcy

Corporate Bankruptcy Prediction Model
P
3 years before bankruptcy Ln (ﬁ) =-45,057 CFROA
P
2 years before bankruptcy Ln (ﬁ) =-42,172 CFROA
P
1 year before bankruptcy Ln (ﬁ) =-89,824 CFROA

Source: SPSS

1V.4.2.3. Testing Hypothesis 4
The fourth research hypothesis states that “financial performance indicators impact the corporate
bankruptcy”, which can be expressed statistically as follows;

Copyright © 2014 Society of Interdisciplinary Business Research (www.sibresearch.org)
ISSN: 2304-1013 (Online); 2304-1269 (CDROM)



http://www.sibresearch.org/�

Rev. Integr. Bus. Econ. Res. Vol 3(1) 25

Ho: B3=Ps=Ps=Pe=P7=Ps=Po=P10=P11=P12=P13=P14=P15=0, Which means that financial performance
indicators do not impact the corporate bankruptcy.

Hi: Bz # Pa# PBs # Ps # P7 # Ps # Po# Pro # P11 # P12 # P13 # P1a # P15 # 0, which means that
financial performance indicators impact the corporate bankruptcy.

Hence, the statistical result on the fourth hypothesis is that the financial performance indicators
impact the corporate bankruptcy for the period of 3 years, 2 years and 1 year before bankruptcy.
Corporate bankruptcy prediction models are shown in the following table;

Table 9: Corporate Bankruptcy Prediction Model Based On Financial Performance Indicators For
The Period of 3 Years, 2 Years, and 1 Year Before Bankruptcy
Corporate Bankruptcy Prediction Model

P
3 years before bankruptcy | Ln (ﬁ) =-28,142 + 1,442 CR + 37,547 DAR - 88,911 CFROA

P
2 years before bankruptcy Ln (ﬁ) =-4,763 + 6,538 DAR - 23,326 CFROA

P
1 year before bankruptcy Ln (ﬁ) = 6,790 DAR - 54,074 CFROA

Source: SPSS

IV.5. The Accuracy Level of Corporate Bankruptcy Prediction Models

The accuracy of the corporate bankruptcy prediction model is measured by a cut-off point of 0.5,
which means that any values below 0.5 are grouped in “non-bankrupt companies”, and use a
code of “0” in the binary logistic regression equation, and any values higher than or equal to 0.5
are grouped in “bankrupt companies”, and use a code of “1” in the binary logistic regression
equation. The predicted results are compared to observational data to obtain the necessary level
of accuracy.

IVV.5.1. Simultaneous Condition

Based on the results of the first hypothesis test, the level of accuracy on the corporate bankruptcy
prediction model for sample analysis and samples validation in the period of 3 years, 2 years and
1 year before bankruptcy, are shown in the following table;

Table 10: The Accuracy Level of Corporate Bankruptcy Prediction Model For H; In The Period of
3 Years, 2 Years, and 1 Year Before Bankruptcy
For The Sample Analysis and Sample Validation

3 Years 2 Years 1 Year
The Accuracy Level (Sample Analysis) 96,3% 98,2% 99,1%
The Accuracy Level (Sample Validation) 97,6% 97,6% 97,6%

Source: SPSS

IV.5.2. Partial

Based on the results of the second hypothesis test, the level of accuracy of the corporate
bankruptcy prediction model in the period of 3 years, 2 years, and 1 year before bankruptcy, are
shown in the following table;

Table 11: The Accuracy Level of Corporate Bankruptcy Prediction Model For H; In The Period of
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3 Years, 2 Years, and 1 Year Before Bankruptcy
For The Sample Analysis and Sample Validation

3 Years 2 Years 1 Year
The Accuracy Level (Sample Analysis) 95,9% 97,2% 98,2%
The Accuracy Level (Sample Validation) 95,16% 96,77% 98,39%

26

Source: SPSS

Based on the results of the third hypothesis test, the level of accuracy of the corporate
bankruptcy prediction model in the period of 3 years, 2 years, and 1 year before bankruptcy, are
shown in the following table;

Table 12: The Accuracy Level of Corporate Bankruptcy Prediction Model For Hs In The Period of
3 Years, 2 Years, and 1 Year Before Bankruptcy
For The Sample Analysis and Sample Validation

3 Years 2 Years 1 Year
The Accuracy Level (Sample Analysis) 96,8% 97,2% 97,7%
The Accuracy Level (Sample Validation) 91,13% 91,94% 93,55%

Source: SPSS

Based on the results of the fourth hypothesis test, the level of accuracy of the corporate
bankruptcy prediction model in the period of 3 years, 2 years, and 1 year before bankruptcy, are
shown in the following table;

Table 13: The Accuracy Level of Corporate Bankruptcy Prediction Model For Hy In The Period of
3 Years, 2 Years, and 1 Year Before Bankruptcy
For The Sample Analysis and Sample Validation

3 Years 2 Years 1 Year
The Accuracy Level (Sample Analysis) 98,6% 98,2% 99,1%
The Accuracy Level (Sample Validation) 93,55% 95,97% 78,23%

Source: SPSS

V. DISCUSSION

V.1. Simultaneous Hypothesis Testing

The results of simultaneous hypotheses test on the formation of corporate bankruptcy prediction
model for 3 years, 2 years and 1 year before bankruptcy indicate that macroeconomic indicators
(inflation, interest rates, GDP, and exchange rates), and the financial performance indicators
(financial ratios and cash flow ratios) impact the corporate bankruptcy. This result is supported
by the study of Djumahir (2007), which states that macro and micro variables can be used
simultaneously to predict corporate financial distress. In this study, Munthe (2009) states that the
four macroeconomic indicators are to be used together to impact the probability of financial
distress and corporate bankruptcy. In much a general sense, Nam et al (2008) state that the stage
of the macro economy plays a role in the formation the corporate bankruptcy prediction models.

Therefore, macroeconomic indicators and financial performance indicators contribute to the
determination of firm’s condition, whether bankrupt or not. This result is potentially important
since it may be used to guide the management policy toward practices, inquiring additional
loans, and/or formulating other strategic policies for the company.

The amount of influence between macroeconomic indicators and financial performance
indicators can be evaluated from the of Nagelkerke coefficient of determination (R?).
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1. For the period of 3 years prior to bankruptcy, the value of Nagerlkerke R? is 71.8%. This
means that the prediction of bankruptcy is jointly influenced by both the macroeconomic
indicators, and financial performance indicators.

2. For the period of 2 years before bankruptcy, the value of R? is 70.1%. This means that
the prediction of bankruptcy is jointly influenced by both macroeconomic indicators and
financial performance indicators.

3. For the period of 1 year prior to bankruptcy, the value of R? is 85.0%. This means that
the prediction of bankruptcy is jointly influenced by both macroeconomic indicators and
financial performance indicators.

From the results shown above, the value of R?, the period of 1 year prior to bankruptcy, the
macroeconomic indicators and financial performance indicators show the highest influence in
predicting corporate bankruptcy. This relatively high influence may simply due to the time of 1
year prior to bankruptcy. As the time draws closer to the limit, or intended deadline, in this case
is the timeframe of formulating predictions, the variations become less. This pushes-up the level
of influence. In other words, much more variations can be explained by macroeconomic
indicators and financial performance indicators. This is in accordance with the findings by
Munthe (2009).

V.2. Partial Hypothesis Testing

The result of testing the hypothesis gives a partial picture of what are the variables that impact
the company's bankruptcy and the influence of these variables on the formation of corporate
bankruptcy prediction models.

V.2.1. Influential Research Variables
At o = 10% for 3 years, 2 years and 1 year before the corporate bankruptcy, the following
variables indicate impact to the company's bankruptcy:

1. Current Ratio is a financial ratio, which provides effect to the bankruptcy of the company
for 3 years prior to the company bankruptcy. This is supported by the study of Tulasi
(2006). Influence the current ratio of the company's bankruptcy prediction model for 3
years prior to bankruptcy means that 3 years prior to bankruptcy, the company's current
ratio shows a signal that the company needs to pay attention to the value of the ratio, by
noting how far current assets of the company is able to cover liabilities in short term
(Prihadi, 2010). If the current ratio value of the company is relatively high, it suggests
that the company has sufficient liquid assets to cover its current liabilities in the short
term. This may provide leverage for the company to avoid bankruptcy. However, if the
current ratio is relatively small/low, it indicates that the company does not have sufficient
quantities of current assets to cover its current liabilities. This may increase the financial
burden in the short term, which may eventually lead the company into financial difficulty
and possible bankruptcy, upon accumulation.

2. Debt-to-Asset Ratio (“DAR”), which compares the total debt to total assets, is a financial
ratio that shows effect to corporate bankruptcy for 3 years, 2 years and 1 year before
bankruptcy. This means 3 years prior to the company bankruptcy, DAR provides a signal
to the company to consider the value of DAR (Kasmir, 2008). If DAR is relatively high,
it indicates that the company relies on debts to fund the operational activities. This may
increase the chances of bankruptcy. To avoid company bankruptcy, DAR raises the signal
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every year to the management that the composition may have been too large to handle.
This is supported by Parulian (2007), Selina & Murdayanti (2006), Gamayuni (2006) and
Tanthanongsakkum et al (2009), Ohlson (1980) and Manurung (2003), where these
researchers state that DAR is a significant financial ratio in predicting company
bankruptcy.

3. Return on Assets (“ROA”), which compares the total returns that the company can
generate during a particular period to the value of total assets, is a financial ratio that
signals effect 2 years prior to the corporate bankruptcy. This is supported by research
conducted by Widarjo & Setiawan (2009). This means that 2 years before bankruptcy,
ROA provides clues that the company needs to pay attention to the actual use of total
assets since those combinations of total assets cannot generate the sufficient amount of
income. This simply means that the company may not be efficient in utilizing its assets
on the routine operational activities. High ROA indicates that a company uses its assets
more efficiently in generating profits. On the contrary, a small value ROA indicates that
the company uses assets inefficiently. This small ROA may put the company into
financial difficulties and the probability of bankruptcy may likely increase over time.

4. Total Assets Turnover Ratio (“TATO”) is a financial ratio that shows effect to the
corporate bankruptcy for 1 year prior to bankruptcy. This means that 1 year prior to
bankruptcy, TATO signals the company to pay attention to the speed of asset turnover,
which may well be translated into the company's ability in creating sales (Kasmir, 2008).
If TATO is relatively high, it indicates the company’s relatively high ability in converting
the existing assets to create sales. Hence, sales increase, and the company can generate
higher revenue to finance the routine operations. If TATO is relatively small, it indicates
the company’s inability in converting assets into sales. In this situation, sales drop, and
the company cannot generate revenue to finance the operational activities. If this
condition prolongs, this may lead to a high degree of probability toward bankruptcy.
This finding is supported by Pasaribu (2008), whereby high TATO is classified as
“healthy”. Hence, low TATO denotes a high predictive power toward financial distress
and possible bankruptcy.

5. Cash Flow Return on Assets Ratio (“CFR-AR”) shows effect to the company bankruptcy
for 3 years, 2 years and 1 year before bankruptcy. This means 3 years before company
bankruptcy, CFR-AR provides a signal to the company to pay attention to the level of
profit generated from the company’s total assets. This can be evaluated from the
company’s operating cash flow (Prihadi, 2010). If CFR-AR is low, it indicates that
company is relatively inefficient in managing the existing assets to generate income. Due
to the inefficiency, the company may have less cash flow. With the less cash inflows, the
company may likely suffer financial hardship, which may lead to bankruptcy. This is
supported by Sung et al (1999), which states that cash flow to total assets are the most
important variable to establish the company bankruptcy prediction models.

Macroeconomic indicators used in this study do not appear to show any impact toward the
establishment of a corporate bankruptcy prediction model. It may mainly due to the company’s
ability in managing and maintaining the stability of the financial performance, which may take
forms in the successful and/or failure of promotional activities (Brahmana, 2007). If failures
exist, this leads to declining sales (Brahmana, 2007). According to Sandin & Porporato (2007),
corporate bankruptcy is often a consequence of corporate inefficiencies and errors in decision-
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making. Thus, given the same economic and financial conditions, companies can face different
situations.

Looking it from a different perspective, macroeconomic indicators may not affect the
establishment of a corporate bankruptcy prediction model in this study, perhaps, it may be due to
the sampled firms are those companies which target the upper-middle segment of the general
population. Since this particular segment may have substantial income, including sufficient level
of residual income, the impact of an increasing level of inflation may not considerably affect the
purchasing power. Perhaps, this segment may also have developed a strong brand awareness
that have position in the top of their mind.

V.2.2. Value of Coefficient of Determination
The level of influence of corporate bankruptcy indicators can be seen in the coefficient of
determination.

In the second hypothesis, between macroeconomic indicators and financial performance
indicators as measured by the financial ratios for 3 years, 2 years and 1 year before bankruptcy,
the values of the coefficient of determination, as shown in Nagelkerke R?value, are 57.8% for 3
years prior to bankruptcy, 68.3% for 2 years prior to bankruptcy, and 78.1% for 1 year prior to
bankruptcy.

In the third hypothesis, between macroeconomic indicators and financial performance indicators
as measured by the company’s cash flow ratios for 3 years, 2 years and 1 year before bankruptcy,
the values of the coefficient of determination, Nagelkerke R?, are 57.4% for 3 years prior to
bankruptcy, 59.5% for 2 years prior to bankruptcy, and 79.7% for 1 year prior to bankruptcy.

In the fourth hypothesis, the combination of indicators of financial performance as measured by
financial ratios and cash flow ratios for 3 years, 2 years and 1 year before bankruptcy, the values
of the coefficient of determination, Nagelkerke R?, are 92.2% for the 3 years prior to bankruptcy,
70.1% for 2 years prior to bankruptcy, and 85% for 1 year prior to bankruptcy.

Considering the above results, it appears that the combination of financial performance
indicators, which are measured by financial ratios and cash flow ratios, show the largest and
strongest influence toward the formation of the bankruptcy prediction model for the 3 years
period prior to corporate bankruptcy. It means that current ratio, DAR, and CFR-AR show
92.2% influence toward the likelihood of corporate bankruptcy, 3 years before it actually occur.

V.2.3. The Accuracy Level On Bankruptcy Prediction Model
The level of accuracy of the corporate bankruptcy prediction model can be evaluated in
accordance with the simultaneous and partial tests, such as the following;

1. Simultaneous test shows that the result of the accuracy of corporate bankruptcy
prediction models for sample analysis is high. This means that the corporate bankruptcy
prediction model for 3 years, 2 years and 1 year before bankruptcy can be actually used
to really make proper predictions on corporate bankruptcy for 3 years, 2 years and 1 year
prior to the actual corporate bankruptcy. This is supported by the statement stated by
Munthe (2009) that the level of model accuracy above 50% is considered as highly
accurate. This model can be used to predict corporate bankruptcy. This result indicates
that the prediction model can certainly be applied into the sample validation. In addition,
with a relatively high level of accuracy for the corporate bankruptcy prediction model for
1 year prior to bankruptcy, it indicates that even in one year before bankruptcy, all
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indicators used in this study provide a reliable signal toward the likelihood of actual
bankruptcies.

2. Partial tests on the level of accuracy on the company's bankruptcy prediction model are
generated from the partial sample analysis and samples validation for 3 years, 2 years and
1 year before bankruptcy. They are;

a. In the second hypothesis, the results indicate that companies need to pay more
attention to current ratio, DAR, ROA, and TATO since these indicators are able to
provide the prediction toward corporate bankruptcy.

b. In the third hypothesis, the results indicate that companies need to consider CFR-
AR because this ratio shows how much profit can be generated from the available
assets. Knowing the level of earnings and operating cash flow, firms can
determine the financial condition toward the likelihood of bankruptcy.

c. In the fourth hypothesis, the results indicate that companies need to pay attention
to current ratio, DAR, and CFR-AR as these ratios provide an accurate illustration
toward the likelihood of bankruptcy.

VI. CONCLUSIONS AND RECOMMENDATIONS
Based on the analysis, it can be safely concluded that;

1. Simultaneously, at the level of alpha of 10%, all indicators used in this study, which are
macroeconomic indicators, and financial performance indicators, have shown the level of
influence of 71.8% for the 3 years prior to corporate bankruptcy, 70.1% for 2 years prior
to corporate bankruptcy, and 85% for 1 year prior to corporate bankruptcy.

2. Partially, at the level of alpha of 10%, the influential indicators toward corporate
bankruptcy are the current ratio, debt-to-assets ratio, return on assets, total asset turnover
and cash flow return on assets. The influence levels of these indicators on the formation
of corporate bankruptcy prediction models for 3 years, 2 years and 1 year before
bankruptcy, as determined in the second hypothesis are; 57.8%, 68.3%, 78.1%,
respectively, in the third hypothesis are; 57.4%, 59.5%, 79.7%, and in the fourth
hypothesis are; 92.2%, 70.1%, 85.0%. Based on the results for the 3 years prior to
bankruptcy, the fourth hypothesis that consists the financial performance indicators,
which are measured by financial ratios and cash flow ratios, provide a significant
influence toward the formation of corporate bankruptcy prediction model. This indicates
that the measures of financial performance used should be the focus of firm’s concern.
Also, it should be noted that macroeconomic indicators do not show effect to the
formation of corporate bankruptcy prediction model for 3 years, 2 years and 1 year before
the company bankruptcy.

3. Corporate bankruptcy prediction model is established based on macroeconomic
indicators and financial performance indicators. The levels of accuracy on the corporate
bankruptcy prediction model for 3 years, 2 years and 1 year prior to bankruptcy are high
on both the simultaneous tests, and the partial tests. These high levels of accuracy
indicate that the formation of the corporate bankruptcy prediction model may be applied
to the sample validation. The level of accuracy of the corporate bankruptcy prediction
model in the sample validation is high, particularly based on the company's financial
performance indicators, which are measured by financial ratios and cash flow ratios in
this study.

4. Publicly-listed firms should emphasize on the financial performance indicators, which are
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measured by financial ratios and cash flow ratio, to maintain the viability of the
company. To secure firm’s survival, it is crucial to manage the capital structure, the level
of costs, and constant analysis on the firm’s financial fitness.

5. For further research, it is recommended to use the formation of the corporate bankruptcy
prediction model in this study on different economic situations and conditions. This
provides the opportunities in analyzing the potentials on fluctuating results, which may
mirror the stage of the economy and the influence of global economy in certain
countries/regions. In addition, it is also advisable to focus on consistency in dividend
payments and corporate bonds ranking when grouping companies into “bankrupt
company” or “non-bankruptcy”.
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APPENDIX 1: MULTICOLLINEARITY

1. Multicollinearity Test For 3 Years Before Company Bankruptcy

No Variable VIF Tolerance Result

1 | Inflation 1,682 0,595 No Multicollinearity”
2 Interest Rate 3,117 0,321 No Multicollinearity”
3 | Gross National Product | 1,299 0,770 No Multicollinearity”
4 | Exchange Rate 4,255 0,235 No Multicollinearity”
5 | Current Ratio 2,316 0,432 No Multicollinearity”
6 | Cash Ratio 1,819 0,550 No Multicollinearity”
7 | Debt to Asset Ratio 2,175 0,460 No Multicollinearity”
8 | Time Interest Earned 1,243 0,804 No Multicollinearity”
9 Inventory Turnover 1,122 0,891 No Multicollinearity”
10 | Total Assets Turnover 1,365 0,732 No Multicollinearity”
11 | Return On Assets 4,097 0,244 No Multicollinearity”
12 | Return On Equity 1,633 0,612 No Multicollinearity”
13 | Price Earnings Ratio 1,208 0,828 No Multicollinearity”
14 | Market to Book Value 1,558 0,642 No Multicollinearity”
15 | Cash Flow Adequacy 2,986 0,335 No Multicollinearity”
16 | Dividend Payout 1,546 0,647 No Multicollinearity”
17 | Reinvestment 3,977 0,251 No Multicollinearity”
18 | Debt Coverage 4,402 0,227 No Multicollinearity”
19 | Cash Flow ROA 5,281 0,189 No Multicollinearity”

*VIF< 10 and Tolerance > 0,1

Source: SPSS Results From Data Process

2. Multicollinearity Test For 2 Years Before Company Bankruptcy

No Variable VIF Tolerance Result

1 | Inflation 1,696 0,590 No Multicollinearity”
2 | Interest Rate 3,957 0,253 No Multicollinearity”
3 | Gross National Product | 1,847 0,541 No Multicollinearity”
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No Variable VIF Tolerance Result

4 | Exchange Rate 5,255 0,190 No Multicollinearity”
5 | Current Ratio 1,663 0,601 No Multicollinearity”
6 | Cash Ratio 1,272 0,786 No Multicollinearity”
7 | Debt to Asset Ratio 2,465 0,406 No Multicollinearity”
8 | Time Interest Earned 1,247 0,802 No Multicollinearity”
9 | Inventory Turnover 1,138 0,879 No Multicollinearity”
10 | Total Assets Turnover 1,348 0,742 No Multicollinearity”
11 | Return On Assets 4,503 0,222 No Multicollinearity”
12 | Return On Equity 1,241 0,806 No Multicollinearity”
13 | Price Earnings Ratio 1,063 0,941 No Multicollinearity”
14 | Market to Book Value 1,224 0,817 No Multicollinearity”
15 | Cash Flow Adequacy 3,074 0,325 No Multicollinearity”
16 | Dividend Payout 1,500 0,667 No Multicollinearity”
17 | Reinvestment 2,635 0,379 No Multicollinearity”
18 | Debt Coverage 2,961 0,338 No Multicollinearity”
19 | Cash Flow ROA 5,752 0,174 No Multicollinearity”

*VIF< 10 and Tolerance > 0,1

Source: SPSS Results From Data Process

3. Multicollinearity Test For 1 Year Before Company Bankruptcy

No Variable VIF Tolerance Result

1 | Inflation 15,877 0,063 Multicollinearity ~
2 | Interest Rate 14,504 0,069 Multicollinearity ~
3 | Gross National Product | 1,711 0,584 No Multicollinearity”
4 | Exchange Rate 1,358 0,737 No Multicollinearity”
5 | Current Ratio 1,484 0,674 No Multicollinearity”
6 | Cash Ratio 1,213 0,824 No Multicollinearity”
7 | Debt to Asset Ratio 1,976 0,506 No Multicollinearity”
8 | Time Interest Earned 1,266 0,790 No Multicollinearity”
9 Inventory Turnover 1,115 0,897 No Multicollinearity”
10 | Total Assets Turnover 1,609 0,622 No Multicollinearity”
11 | Return On Assets 4,382 0,228 No Multicollinearity”
12 | Return On Equity 71,353 0,014 Multicollinearity ~
13 | Price Earnings Ratio 1,053 0,950 No Multicollinearity”
14 | Market to Book Value | 69,758 0,014 Multicollinearity ™
15 | Cash Flow Adequacy 3,028 0,330 No Multicollinearity”
16 | Dividend Payout 1,572 0,636 No Multicollinearity”
17 | Reinvestment 3,011 0,332 No Multicollinearity”
18 | Debt Coverage 2,913 0,343 No Multicollinearity”
19 | Cash Flow ROA 6,161 0,162 No Multicollinearity”

*VIF< 10 and Tolerance > 0,1
**VIF>10 and Tolerance <0,1

Source: SPSS Results From Data Process

4. The Research Variable For 3 Years, 2 Years and 1 Year Before Bankruptcy

No

3 Years

2 Years

1 Year

1

Gross National Product

Gross National Product

Gross National Product

2

Exchange Rate

Exchange Rate

Exchange Rate

3

Current Ratio

Current Ratio

Current Ratio
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No 3 Years 2 Years 1 Year

4 Cash Ratio Cash Ratio Cash Ratio

5 Debt to Asset Ratio Debt to Asset Ratio Debt to Asset Ratio
6 Time Interest Earned Time Interest Earned Time Interest Earned
7 Inventory Turnover Inventory Turnover Inventory Turnover
8 Total Assets Turnover Total Assets Turnover | Total Assets Turnover
9 Return On Assets Return On Assets Return On Assets
10 Price Earnings Ratio Price Earnings Ratio Price Earnings Ratio
11 Cash Flow Adequacy Cash Flow Adequacy Cash Flow Adequacy
12 Dividend Payout Dividend Payout Dividend Payout
13 Reinvestment Reinvestment Reinvestment

14 Debt Coverage Debt Coverage Debt Coverage

15 Cash Flow ROA Cash Flow ROA Cash Flow ROA

Source: SPSS Results From Data Process
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APPENDIX 2: RESULTS OF HYPOTHESIS TESTS

1. Results from first hypothesis testing for 3 years, 2 years and 1 year before company

bankruptcy
Model Value of y Sig Value of y%, Result
3 years 51,428 0,000 22,31 Reject Hy ~
2 years 62,161 0,000 22,31 Reject Ho
1 year 59,424 0,000 22,31 Reject Ho

* a=10%, df =15
*x 42> 42, 0rSig< o (0,1)

Source: SPSS Results From Data Process

2. Results from second hypothesis testing for 3 years before company bankruptcy

Variable B df Sig. Result
Gross National Product 0.479 1 0.489 Accept Ho ™
Exchange Rate 0.079 1 0.779 Accept Ho ™
Current Ratio 0.295 1 0.001 Reject Ho
Cash Ratio 0.164 1 0.686 Accept Ho ™
Debt To Assets Ratio 10.759 1 0.000 Reject Ho
Time Interest Earned 1.557 1 0.212 Accept Ho
Inventory Turnover 1.507 1 0.220 Accept Ho
Total Asset Turnover 1.984 1 0.159 Accept Ho
Return On Assets 0.001 1 0.977 Accept Ho
Price Earnings Ratio 1.246 1 0.264 Accept Ho ™
Constant -9.792 1 0.000 Reject Ho
iSig > (0,1)
Sig< a (0,1)

Source: SPSS Results From Data Process

3. Results from second hypothesis testing for 2 years before company bankruptcy

Variable B df Sig. Result
Gross National Product 0.034 1 0.854 Accept Ho
Exchange Rate 0.328 1 0.567 Accept Ho ™
Current Ratio 0.469 1 0.493 Accept Hy ~
Cash Ratio 0.099 1 0.753 Accept Ho
Debt To Assets Ratio 4.435 1 0.093 Reject Hy
Time Interest Earned 0.037 1 0.847 Accept Hg -
Inventory Turnover 0.614 1 0.433 Accept Ho
Total Asset Turnover 1.166 1 0.280 Accept Hy -
Return On Assets -0.234 1 0.025 Reject Ho
Price Earnings Ratio 0.333 1 0.564 Accept Hy
Constant -4.546 1 0.010 Reject Ho
iSig >a(0,1)
Sig<a (0,1)

Source: SPSS Results From Data Process

4. Results from second hypothesis testing for 1 year before company bankruptcy

Variable B Df Sig. Result
Gross National Product 0.203 1 0.653 Accept Hy -
Exchange Rate 0.507 1 0.476 Accept Hy
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Variable B Df Sig. Result
Current Ratio 0.082 1 0.775 Reject Ho
Cash Ratio 0.091 1 0.764 Accept Hy -
Debt To Assets Ratio 11.764 1 0.004 Reject Ho
Time Interest Earned -0.065 1 0.225 Accept Hy ~
Inventory Turnover 1.000 1 0.317 Accept Ho
Total Asset Turnover -2.537 1 0.035 Reject Hy
Return On Assets 2.902 1 0.088 Accept Hg -
Price Earnings Ratio 0.332 1 0.564 Accept Ho
Constant -8.184 1 0.002 Reject Hy
iSig >a(0,1)
Sig< a (0,1)

Source: SPSS Results From Data Process

5. Results from third hypothesis testing for 3 years before company bankruptcy

Variable B df Sig. Result

Gross National Accept Ho
Product 0.015 1 0.902

Exchange Rate 0.279 1 0.597 Accept Hg ™
Cash Flow Adequacy 1.558 1 0.212 Accept Hy ~
Dividend Payout 0.880 1 0.348 Accept Ho
Reinvestment 1.592 1 0.207 Accept Hy -
Debt Coverage 1.437 1 0.231 Accept Ho ™
Cash Flow ROA -45.057 1 0.000 Reject Ho
Constant 0.174 1 0.715 Accept Hy

*Sig > a (0,1)

** Sjg < o (0,1)
Source: SPSS Results From Data Process

6. Results from third hypothesis testing for 2 years before company bankruptcy

Variable B df Sig. Result
Gross National Product 0.019 1 0.889 Accept Ho
Exchange Rate 0.401 1 0.527 Accept Hy
Cash Flow Adequacy 0.957 1 0.328 Accept Ho ™
Dividend Payout 1.554 1 0.213 Accept Hy
Reinvestment 0.120 1 0.729 Accept Ho ™
Debt Coverage 0.683 1 0.408 Accept Hy ~
Cash Flow ROA -42.172 1 0.000 Reject Hy
Constant -0.063 1 0.894 Accept Ho
*Sig > a (0,1)

** Sjg < o (0,1)
Source: SPSS Result From Data Process

7. Results from third hypothesis testing for 1 year before company bankruptcy

Variable B df Sig. Result
Gross National Product 0.020 1 0.887 Accept Ho
Exchange Rate 2.765 1 0.096 Accept Hg ™
Cash Flow Adequacy 1.622 1 0.203 Accept Hy -
Dividend Payout 1.987 1 0.159 Accept Ho
Reinvestment 1.235 1 0.266 Accept Ho ™
Debt Coverage 0.632 1 0.426 Accept Hg ™
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Variable B df Sig. Result
Cash Flow ROA -89.824 1 0.000 Reject Ho ™
Constant 1.106 1 0.134 Accept Hy ~
*Sig > o (0,1)

** Sjg < o (0,1)
Source: SPSS Results From Data Process

8. Results from fourth hypothesis testing for 3 years before company bankruptcy

Variable B df Sig. Result
Current Ratio 1.442 1 0.041 Reject Ho
Cash Ratio 2.609 1 0.194 Accept Ho
Debt To Assets Ratio 37.547 1 0.043 Reject Hy
Time Interest Earned 2.245 1 0.134 Accept Hg ™
Inventory Turnover 1.108 1 0.292 Accept Hy
Total Asset Turnover 0.668 1 0.414 Accept Ho
Return On Assets 0.015 1 0.903 Accept Hy ~
Price Earnings Ratio 0.112 1 0.738 Accept Ho
Cash Flow Adequacy 0.118 1 0.731 Accept Ho ™
Dividend Payout 0.132 1 0.320 Accept Hy
Reinvestment 0.114 1 0.214 Accept Ho
Debt Coverage 0.103 1 0.748 Accept Hy ~
Cash Flow ROA -88.911 1 0.045 Reject Ho
Constant -28.142 1 0.043 Reject Ho

*Sig > a (0,1)

** Sjg < o (0,1)
Source: SPSS Results From Data Process

9. Results from fourth hypothesis testing for 2 years before company bankruptcy

Variable B df Sig. Result
Current Ratio 0.444 1 0.505 Accept Hg ™
Cash Ratio 0.245 1 0.620 Accept Hy
Debt To Assets Ratio 6.538 1 0.010 Reject Ho
Time Interest Earned 0.137 1 0.712 Accept Hy ™
Inventory Turnover 0.690 1 0.406 Accept Hy
Total Asset Turnover 0.001 1 0.982 Accept Ho ™
Return On Assets 0.130 1 0.718 Accept Hy ~
Price Earnings Ratio 0.191 1 0.662 Accept Ho
Cash Flow Adequacy 0.024 1 0.876 Accept Hg ™
Dividend Payout 1.475 1 0.225 Accept Hy
Reinvestment 0.031 1 0.859 Accept Ho ™
Debt Coverage 0.064 1 0.8 Accept Hy -
Cash Flow ROA -23.326 1 0.006 Reject Ho
Constant -4.763 1 0.006 Reject Hy

*Sig > a (0,1)

** Sjg < o (0,1)
Source: SPSS Results From Data Process
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10. Results from four hypothesis testing for 1 year before company bankruptcy

Variable B df Sig. Result
Current Ratio 0.134 1 0.714 Accept Ho
Cash Ratio 0.259 1 0.611 Accept Ho
Debt To Assets Ratio 6.790 1 0.072 Reject Hy
Time Interest Earned -0.002 1 0.921 Accept Hy ™
Inventory Turnover 0.938 1 0.333 Accept Hy
Total Asset Turnover 0.589 1 0.443 Accept Ho
Return On Assets 0.412 1 0.521 Accept Hg ™
Price Earnings Ratio 0.001 1 0.979 Accept Hy
Cash Flow Adequacy 1.364 1 0.243 Accept Ho ™
Dividend Payout 1.049 1 0.306 Accept Hy
Reinvestment 0.241 1 0.623 Accept Ho ™
Debt Coverage 0.229 1 0.632 Accept Hy
Cash Flow ROA -54.074 1 0.013 Reject Ho
Constant -4.123 1 0.116 Accept Ho

*Sig > a (0,1)

** Sig < o (0,1)

Source: SPSS Results From Data Process
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