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ABSTRACT

It is a common understanding that bankruptcy isanstidden occurrence for any organizations. Maamd micro
economic studies have suggested numerous influgatitors, which have substantial evidence towarcth’s
performance(Bekeris, 2012)and survivability(Nehrebecka & Dzik, 2013With a humble intention to enrich the
available literatures, this study attempts to elitdba corporate bankruptcy prediction modg&kigo & Costanzo,
2007)to minimize the chances of bankruptcy for Indaare$irms. Literatures have indicated various fastto be
used as the foundation toward building the bankeyptprediction models. Those factors include; (1)
macroeconomic factors, which are frequently dendtgdDP, exchange rate, inflation and interest satend (2)
the company's financial performance factors, which commonly measured by financial ratios and cistv
ratios.

To obtain the corporate bankruptcy prediction modelvas necessary to test the prevailing facteseduin this
study. This study emphasizes on the publicly-litets in Bursa Efek Indonesia (BEI) during the ipdrof 1999-
2010. Relying on the purposive sampling method,ghidy covered a total of 63 publicly-listed compa in BEI,
whereby 34 companies were financially sound, andc@®panies that have filed for bankruptcy. The damp
analysis (60% of samples) was incorporated to disfalthe corporate bankruptcy prediction model. alddition,
the sample validation (40% of samples) was usetksb the degree of accuracy of the corporate bapicsu
prediction model.

The logistic regression results show that firm'sficial performance factors influence the likelidaaf bankruptcy,
while macroeconomic factors did not seem to impaetcompany's likelihood toward bankruptcy. At lénel of
accuracy for predicting bankruptcy is approximat8h2s6, the prediction model is Ln (P/1-P) = -28.142.442 +
37.547 CR DAR - 88.911 CFROA. These results ptemtrithe importance of noting and safeguarding the
company's financial performance, as well as congidethe corporate bankruptcy prediction model @uge the
firm’s financial condition.

Keywords: bankruptcy prediction model, logistic megsion, macroeconomics, financial performanceanioml
ratios, cash flow ratios

l. INTRODUCTION

Bankruptcy is certainly not a sudden event. Tlaeeeearly symptoms, which eventually lead
into bankruptcy and liquidation. Empirical stud@sthe predictions of corporate bankruptcy are
numerous as this is not a new topic in the fieldhahagement. Nonetheless, though bankruptcy
is not a new topic and there have been countlesiest the impact of crisis, which fueled the
earlier bankruptcy prediction models, may be irgeng to study again (Kaaro, 2004).
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The monetary crisis in mid-1997, as the level opRhb slipped, had led firms to file-up for
bankruptcy. To respond, the government of Indonégjhtened the monetary policy by
increasing the level of interest rates higher ttienrate of inflation. This condition was present
in 1998, as the monthly interest rate reached 76@%uypar, and interest rates on time deposits
were even higher (Boediono, 2009). The increasthéninterest rates led to an increase in
lending rates for business loans and consumer .Igdres effect of an increase in interest rates
was experienced in the real sector as the firm& o0b capital jumped accordingly (Yudanto &
Santoso, 1998). As the cost of capital and theafgsroduction swollen, firm tended to increase
the selling price. The sharp increase in sellinggsrwas not supported by the purchasing ability.
As a result, demand dropped, and company encodntEnenturns. If it was not accompanied
by additional capital injections, firms may facegatve equities (Yudanto & Santoso, 1998).
The prolonged period of negative equities may diges into bankruptcy (Suroso, 2006).

Besides the monetary crisis in 1997, the policthefuse of debt to fund the company may also
impact the viability of the company. Company polmy the use of debt can be seen from the
debt-to-equity ratio (DER). Values greater thanntlicates that the funds used for firm’s
operating activities use more debt than equityis fireans that companies must bear the cost of
capital, with build-in interests and default riskdenever firms cannot generate sufficient
revenues to cover the capital costs. If this higlue of DER continues, firms may go bankrupt.
However, if during this period the value of timedrest earned ratio (TIER) was relatively large,
where EBIT was greater than the cost of capitanethough the value of DER was higher than
1, firms may have the chance to avoid bankruptaynién, 2009). The following table shows
the total numbers of firms whose DER was highenthaand TIER was relatively small, where
EBIT is smaller than the cost of capital, during22010. The following table portrays the
default risks.

Table 1: Numbers of Firms during 1999-2004 Whose DE > 1 and Small TIER
Year | 1999| 2000| 2001 2002| 2003 | 2004
DER>1| 105| 140 127, 11% 130 120
Sources: Indonesian Capital Market Directory, 2012

Table 2: Numbers of Firms during 2005-2010 Whose OE > 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, companiestnperform a variety of analyzes toward
possibilities of bankruptcy. That is, an analysis affecting factors toward bankruptcy
(Bernhardse, 2001). On one side, macroeconomicatats are important factors in measuring
predictions toward bankruptcy (Lee et al, 2007)notker is corporate financial performance
indicators (Wang & Campbell, 2010), which may likdbe measured by financial ratios
(Bernhardse, 2001; Rodliyah, 2004; Wang & Campl&8i0) and cash flow ratios (Abbas &
Ahmad, 2011; Mossman et al, 1998) to calculatectimpany's financial position (Philosophov,
Batten, & Philosophov, 2008). It is also stateat ttash flow ratios (Abbas & Ahmad, 2011), in
particular, tend to be more efficient in predictingnkruptcy (Bernhardse, 2001; Mesaki, 1998).
When the cash flow ratios (Fernandez, 2013) arebaoed with financial ratios (Bryant, 2009),
a bankruptcy prediction model becomes more acc(@Geatry et al, 1985).

Based on the description above, it is interestinfptmulate a bankruptcy prediction model for
the Indonesian publicly-traded companies. Prianaking the bankruptcy prediction model, it is
necessary to test the level of influence of maaoemic indicators and financial performance
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factors towards bankruptcy. In so doing, the tesésexpected to reveal the influential factors
toward firm’s bankruptcy, and the bankruptcy modah be formulated with a high degree of
accuracy.

Il. THEORY AND HYPOTHESES DEVELOPMENT

II.L1. Corporate Bankruptcy

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

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

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

Measuring bankruptcy can also be seen from thepPoaphes; the flow approach and the stock
approach (Hanafi, 2004). From the perspective efcthmpany's stock approach, bankruptcy can
be declared if the firm’s total liabilities exceeatal assets. From the perspective of the flow
approach, bankruptcy can be declared if the firrmoagenerate sufficient cash flow.

[I.2. Causes of Corporate Bankruptcy
From the understanding of strategic managementeintial factors toward bankruptcy can be
grouped into 2 parts; internal factors and exteffaators. Those internal factors may be
categorized into the following (Darsono & Ashai®(B);
1. Inefficient management, which may consist of wasteproduction costs, or lack of
management skills and expertise, which may potiéntesad into continuous deficiencies
of funds.

2. Imbalance between capital, receivables, and payalleo much debt pushes up interest
expense, which squeezes the firm’s operating margifoo much receivable may
represent idle assets, which may not generatingneas otherwise.

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

External factors, which may influence bankruptcsm de categorized as follows (Harianto &
Sudomo, 2001);

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

2. Indirectly related external factors include; (1)ar@economic conditions, and (2) global
competition, which may likely cause increasing pues toward tight competition in
business operations. Also, these indirectly rdl@&eernal factors may put stress toward
continuous improvement for the products, for ins@an

[1.3. Corporate Bankruptcy Prediction Model
Bankruptcy prediction models can be grouped intat@gories (Aziz and Dar, 2006);

1. Statistical models follow the classical standardcpdures in modeling. This model
emphasizes on symptoms of failures of the comp8ngh statistical models can be in
the form of univariate and/or multivariate analysie@ the bankruptcy prediction
modeling.

2. Atrtificially Intelligent Expert System (AIES) modelfocuses on the symptoms of
corporate failures, which are commonly based ortigaulate analysis.

3. Theoretical models concentrates on the causesilofes, qualitatively. This model is
formed based on theories of the corporate failufdse theoretical model relies on
statistical techniques to support the pertinentriles.

[I.4. Errors on the Corporate Bankruptcy Prediction Model

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

1. Type | error states predictions that companies moli bankrupt. However, those firms
actually turn out to be filling for bankruptcy. Ted error causes relatively high costs
since it may predict “no bankruptcy”, which leadseastors to invest more into firms, but
in fact, firms turn into bankruptcy. Investorséakeir money.

2. Type Il error states prediction that companies alhkrupt, but those firms actually stay
in business. Type Il error also raises costs, thotggnain at a lower level than the
accumulated costs incurred by the type | errorrgdigtion on bankruptcy. In this case,
investors may choose not to invest in firms. Wliea particular companies stay in
business, investors loose the money-making oppidytun

[I.5. Macroeconomic Indicators, Financial Performarce Indicators & Hypotheses

The event of corporate bankruptcy is certainly cenised by only one factor, rather intertwines
of many factors. Hence, the formation of a corporaankruptcy prediction model needs to
consider all potential factors. As previously menad, it is crucial to consider the following;

[1.5.1. Macroeconomic Indicators
Like it or not, companies are relatively sensitiwanacroeconomic conditions (Frederica, 2012),
as those macroeconomic conditions affect the daigrations (Tandelilin, 2010). Also, it is
simply due to the fact that companies are not stgnalone in certain industries, or countries, or
even the world. For this reason, the bankrupt@dioction model should contain information
about the environment (Balcaen & Ooghe, 2004). Tbmmmon macroeconomic indicators
include; inflation, interest rates, gross domegtmduct (GDP), and exchange rates.
1. Inflation represents an increase in the pricesoofdg and services due to the increase of
production costs, crop failures, natural disast@rgther incidents, which can potentially
cause the level of prices to increase. High irdlaindicates a large disparity between the
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high prices of goods and low purchasing power. Hiiglation can certainly affect firms,
especially those firms that produces outcomes atrising cost of production, but
unaccompanied by the increasing purchasing powéis leads to inventory pile-up in
warehouses. This condition slows down the cash ftywles for firms, and may
potentially create financial difficulties, if suehcondition is prolonged. The relationships
between inflation and bankruptcy have been confirmethe studies by Lee et al (2007),
Tirapat & Nittayagasetwat (1999), and Liou & Sm{2006). Those studies state that
inflation is indeed an important factor in prednctibankruptcy, and inflation contributes
to the possibility of firm’s financial difficulties

2. Interest rate gives effects to companies. For comgs that do not have debts, the level
of the interest rate may not significantly affdo tsurvival of the company directly. For
companies that use debts, the level of interestrraty significantly affect the survival of
companies directly, as companies may have to psyrest charges on their existing
debts. High level of interest rates is translat@d higher interest expenses and higher
cost to the companies. If such higher costs areanobmpanied by higher revenues,
companies incur losses. This is supported by esuoly Shepard & Collins (1982), which
states that the interest rate is an important atdictoward the bankruptcy prediction
models. An empirical study by Salman et al (20099 states that high interest-bearing
loans leads to corporate bankruptcy. Likewise, éte@ (2007) states that interest rates is
an important factor in the formation of corporasmkruptcy prediction model.

3. GDP provides information on the aggregate amougoofls and services that have been
produced by a certain country (Harianto & Sudontif)1j. Increasing GDP indicates that
the aggregate amounts of goods and services thatlde®en produced domestically have
increased. This may be due to an increase densatiek devel of purchasing power rises.
With the higher purchasing power of the societynpanies’ revenues tend to increase,
and the general condition of firms is relativelyther away from bankruptcy. In short, it
is safe to conclude that the higher GDP, the bétiercompany. Previous studies have
noted that GDP effects the formulation of a banteyprediction model (Liou & Smith,
2006; Salman et al, 2009). Though logically iexpected to have a positive relationship,
Salman et al (2009) finds that GDP had a negatelationship toward corporate
bankruptcy.

4. Exchange rate represents the level of Rupiah agaither currencies. The value of
exchange rate can certainly go up or down. Inroteens, the value of Rupiah, for
instance, can certainly strengthen or weaken. rfgute period of a strong Rupiah, firms
that rely on the use of foreign currencies in theenture capital financing and/or
payment of imported materials may have experierfugtier operating margin since
these firms can purchase foreign currencies atweerlgrice. Though the prices may
appear much more expensive in the internationalketplaces, domestically, the
products become relatively cheaper. This igniteghdr demands, and firms may
continue to prosper. The opposite is certainly ttugng the weak Rupiah. With a weak
Rupiah, foreign currencies become more expensivputchase. This pushes up the
production costs. When firms also experience lesrdh increasing their revenues
accordingly, firms may face financial difficulties

Based on the description above, it is obvious thatroeconomic indicators (Frederica, 2012),

such as; inflation, interest rates, GDP, and exgbamates can bring-about impact toward the
likelihood of bankruptcy (Nam et al, 2008).

M. Sienly Veronica & Samuel PD Anantadjaya [p: 3/28



Society of Interdisciplinary Business Research &Jdrsiti Kuala Lumpur Business School
Paper ID # KL14-021, Kuala Lumpur, Malaysia, Felbyi&8, 2014

[1.5.2. Financial Performance

As previously mentioned, the company’s financialf@@nance can be evaluated from the
financial ratios and cash flow ratios to gaugegtevivability of firms (Munawir, 1998; Sharma,

2001). If cash flow ratios (Abbas & Ahmad, 2011 nde& the efficient use of cash, financial
ratios, such as; liquidity, solvency, activity, prability, and market ratios, symbolize the firm’s
financial health.

1. Liquidity ratios (Back, 2001) represent the compargbility to use current assets to
cover current liabilities. The greater the ligudratio, it shows that the company has a
relatively large current asset. This is translatgd a higher level of liquidity. In their
study, Glezakos et al (2010) conclude that ligyiddtios are a good indicator toward
bankruptcy prediction models. This finding is supgped by Hadad et al (2003), where
they state that the liquidity ratios are the beastriminator in distinguishing companies,
whether those firms are heading toward bankruptcpad. Also, Almilia & Kristijadi
(2003), Kaaro (2004), and Mensha (1984) concludettie liquidity ratios are relatively
consistent in predicting the company's financialltine

2. Solvency ratios, or otherwise referred to as leyeraneasure the level of debts. In a
broader sense, the solvency ratio is used to adsess ability to pay all of their
liabilities, both short-term and long-term (Kasn#008). The debt-financing-assets may
impact the company's capital structure becauséatge debt financing may lead to less-
than-optimal capital structure, even though delsis ceduce tax payments. This is
supported by research by Ohlson (1980), Tanthardkgs et al (2009), Manurung
(2003), Gamayuni (2006) and Parulian (2007), wliey state that the solvency ratios
can be used in the formulation of a corporate hastkyy model. Mensha (1984) also
state that the solvency ratios are important iridisatoward bankruptcy prediction
models. In addition, Kaaro (2004) and Munthe (20€@&)clude that liquidity ratios are
relatively consistent in predicting the companyalth.

3. Activity ratios, or otherwise referred to as effiocy ratios, measure the availability of
liquid assets, which may be used to support firopsrational activities in creating sales.
The higher level of sales may show that more assetstilized by firms in generating
profits. Hence, the probability of bankruptcy be@ssmaller. The relationships between
the activity ratios and the possibility of corp@diankruptcies are studied by Rodliyah
(2004), which states that the activity ratios akatrvely dominant in the formation of a
bankruptcy prediction model, particularly the togaset turnover ratio (TATO). This
confirms Altman's bankruptcy prediction equatioar{S2012) whereby the TATO is one
of the indicators used in predicting firm’s bankiayp

4. Profitability ratios measure of the effectivene$sanagement of a company (Kasmir,
2008), and are closely associated to the firm’snalte goal to generate the maximum
level of earnings. When the profitability ratioxiaase, firms generate higher earnings.
The relationships between profitability ratios atwrporate bankruptcy are studied by
Keasy & McGuinness (1990) where the indicators wadfifability provide significant
results in explaining insolvency. Atmini & Wuryan@005), in their studies, also
conclude that one of the dominant financial ratwhjch is significantly affecting the
company's financial distress, is the profitabiligtios, such as; return on investment
(RQOI). Also, Munthe (2008) state that the profitapiratios can be used to predict
corporate bankruptcy.

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

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

In addition to the company's financial ratios, célelw statements are often used by analysts to
assess firm's performance. The more positive opgratash flows signify the greater
operational margins. This reduces the chancesokroptcy in the future. The importance of
cash flow ratios (Jooste, 2006) in predicting bapkey of enterprises is supported by studies by
Beaver (1966) and Deakin (1972), where they stadé ¢ash flow to total debt is a relatively
accurate predictor in predicting bankruptcy. Meéqd®98) and Mossman et al (1998) also
conclude that a bankruptcy prediction model using tash flow ratios make an efficient
insolvency prediction model. Sung et al (1999) ate that the cash flow ratios are the most
important indicators in shaping the corporate baptay prediction models.

The combinations of financial ratios and cash flmatios can form a bankruptcy prediction

model with better accuracy (Gentry et al, 1985).atidition, Subagyo (2007) state that the
financial ratios and economic indicators can belus contributing variables toward corporate
bankruptcy prediction model. Noting the details,uphir (2007) also state that micro

indicators, such as; equity, retained earningsratipg margins, working capitals, and macro
indicators, such as; interest rates, inflation @x@hange rates, simultaneously can predict
corporate financial distress.

Therefore, a research framework using the comlunatof macroeconomic indicators, financial
ratios, and cash flow ratios, can be illustratethenfollowing diagram.

Figure 1: Research Frameworks

Xi: mean of Inflation

X>: mean of Interest Rates )
Macroeconomic

Indicators

X3: mean of GDP

X4: mean of Exchange Rates

Financial Ratios:
Xs: Current Ratio
Xe: Cash Ratio
X7: Debt-to-Asset
Xg: Times Interest Earned
Xo: Total Asset Turnover
Xjo: Inventory Turnover
Xi1: Return on Equity
Xi2: Return on Assets
Xi3: Market-to-Book Value
Xi4: Price Earnings Ratio

‘ 0 = Non-Bankrupt
. Firm Condition <:
\ / 1 = Bankrupt

Financial
Performance
Indicators

Cash Flow Ratios:

Xis: Cash Flow Adequacy
X Dividend Payout Ratio
Xi7: Reinvestment Ratio
Xis: Debt Coverage Ratio
Xi9: Cash Flow Return on Assets
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Under these conditions, and with regards to theareh framework, the following hypotheses
are formulated,;

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

H, : Macroeconomic indicators and financial ratios intghe corporate bankruptcy.

Hs : Macroeconomic indicators and cash flow ratios inipiae corporate bankruptcy.

Hs : Financial performance indicators impact the corf@mbankruptcy.

. METHODS

ll1.1. Types of Research

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

[l1.2. Operations of Research Variables
The variables used in this study consist of (1) nmeconomic indicators, (2) firm performance
indicators, which contain of financial ratios arash flow ratios, and corporate bankruptcy.

Table 3; Research Variables

No Type of Variables Measurements Scale
Variables
Bank g Nominal
. " ankrupt and non- (1 for “bankrupt
1 | Dependent | Firm Condition bankrupt company co?g?]rjg;,nirrlgp(t)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

[11.3. Population, Sample & Data Analysis

The population in this study is all publicly-tradedmpanies in Bursa Efek Indonesia (BEI),
which consists of the 9 industrial sectors, and #dtal of 442 companies as of April 2012. The
samples are drawn based on several criteria; €lgdmpanies are consistently issuing financial
statements during 1999-2010, (2) the companieserfihancial sector, financial services, and
non-bank financial institutions are excluded, (& tompanies have a total fixed asset of at least
Rp. 100 billion (or about US$8.7 milliohjo be recorded as blue-chip companies, and at leas
Rp. 5 billion (or about US$ 434,782p be recorded as small-cap companies (thesesarkas
samples for bankrupt companies and non-bankruptpaomas), and (4) the non-bankrupt

At the prevailing exchange rate of about Rp. 10/88$1 (SeputarForex.com, 2013).
2 At the prevailing exchange rate of about Rp. 10/86$1 (SeputarForex.com, 2013).
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companies have positive EBITs continuously durie§22010, 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 companibs tesed as samples. Of these 63 firms, there
are 29 companies, which went bankrupt, and 34 campawhich were not bankrupt, during the
period of 1999-2010. Hence, the sampling techniquthis study follows the non-probability
sampling, specifically the purposive sampling, siftaelies on the use of certain criteria.

Using the ratio of 60:40, the formation of corperétnkruptcy prediction models incorporates
60% for the sample analysis and 40% for the samyalkdation. The comparison of the number
of firms used in the sample analysis and samplidat®n is shown in the above table.

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

l11.4. Method on Data Analysis

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

Pi
Li =In (—) = Bo + B1 X1 + B2X; + B3X3 + BuXy + BsXs + BeXe + B7X; + PBsXg + PoXo +

1-P
B10X10 + B11X11 + B12X12 + B13Xy3 + B14X14+B15X15 +B16X16 + B17X17 + B1gXig +
S TSRS Equation 1
Where;

o P is the probability that the i-th factor has a @mse of 1, which indicates non-
bankruptcy (the value of 0 = bankrupt and 1 = nankoupt);

o Xjto Xigrepresent the independent variables, and

» P1toPigrepresent the regression coefficients.

The accuracy of the corporate bankruptcy prediathmalel 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
0,5-1 Bankrupt

Source: Chrestanti et al (2002)
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IV.  RESULTS

IV.1. Data Processing

Data on average values for macroeconomic indicatimancial ratios, and cash flow ratios, are
compiled in Excel for further processing in SPSSc® the tests on multicollinearity and
conformance are performed, the hypothesis testfollosved for simultaneous and partial tests
on the sample analysis for the period of 3 yearge&s and 1 year before the company went
bankrupt.

IV.2. Multicollinearity Test

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

Based on the result of the multicollinearity tést,the period of 1 year prior to bankruptcy, it is
necessary to exclude inflation {)Xinterest rates (¥, return on equity (x), and market to book
value (X3). Thus, the binary logistic regression equatiocobees:

P
Li=In (l_P.) = Bo + B3X3 + BsXy + BsXs + BeXg + B7X7 + BgXg + BoXg + B1oX10 +

Bllez + 614X14 + Blsxls + +Bl6X16 + Bl7X17 + 818X18 + 819X19 ..................... Equat|0n 2

Where;
* P, is the probability that the i-th factor has a mse of 1, which indicates non-
bankruptcy (the value of 0 = bankrupt, and 1 = bankrupt);
*  Xs3to Xjg represents the independent variable; and
* B3 topig represents regression coefficients.

IV.3. Model Fit Test
Suitability test is to evaluate whether the modelaty logistic regression has been used in
accordance with the available data (Ghozali, 200@nformance tests for the period of 3 years,
2 years and 1 year before bankruptcy pursue th@aafimig procedures (Ghozali, 2007);
1. Determine the hypotheses to assess the suitabflitlye model, or otherwise known as

model fit. Hence, the hypotheses are;

Ho: The hypothesized model fit with the data.

Hi: The hypothesized model does not fit with the data

2. Using the Hosmer and Lemeshow's Goodness of Rittbedetermine whether His
accepted or rejected. The criteria for acceptamnckrejection are;

a. If the value of Hosmer and Lemeshow's Goodnessitafebt is less than 0.05,
then H is rejected. This means that there is a sigmfichfference between the
models because the model cannot predict the vdlakeservations.

b. If the value of Hosmer and Lemeshow's Goodnesstdést is greater than 0.05,
then H is accepted. This means that the model is abteedict the value of an
observation. Or, it can be said to be acceptahleeghe model fits to the data
observations.

The results of suitability tests for the period3ofears, 2 years and 1 year before bankruptcy are
as follows;
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Table 6: Model Fit For The Period of 3 years, 2 yaa, 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 Hs accepted
2 year 2,481 8 0,963 oHis accepted
1 year 9,69 8 0,287 Hs accepted

Source: SPSS

From the above table, it is known that the modelfth observational data for the period of 3
years, 2 years and 1 year before the bankrupt@e dime values of Hosmer and Lemeshow's
Goodness of Fit test are 1.14, 2.481, and 9.6%o#sply, with a significance probability values
of 0.997, 0.963, and 0.287, and the level of alpbave 0.05. These results mean thatisH
accepted.

IV.4. Hypothesis Testing

IV.4.1. Simultaneous Hypothesis Testing For 3 Yeay® Years, and 1 Year Prior Corporate
Bankruptcy

Simultaneous hypothesis tests in this study, dedsia the research hypothesis above, state that
“macroeconomic indicators and financial performanicglicators impact the corporate
bankruptcy”. This can be statistically formulatesifollows;

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

Hi: 1 # B2 # B3 # Pa# Ps # Pe # P77 Bs# Po# Pro # P11 # P12 # P13 #B14#P15 # 0, which means that
macroeconomic indicators and financial performandeators impact the corporate bankruptcy

Simultaneous hypothesis test is performed by etialpdhe value ofx2 in SPSS outputs, with
the following criteria toward acceptance and regacof Hy;
1. Count the value of® > x° «af then H is rejected. This means that macroeconomic
indicators and financial performance indicatorsactthe corporate bankruptcy.
2. Count valuey’ < x %.qr then H is accepted. This means that macroeconomic itm&a
and financial performance indicators do not imghetcorporate bankruptcy.

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

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

IV.4.2.1. Testing Hypothesis 2

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

Ho: B1=P2=P3=P4+=Ps=Pe=P7=Ps=Po=P10=0, which means that macroeconomic indicators and
financial ratios do not impact the corporate bapkew.

Hi: B1# P2 # P3 # Ba# PBs # Pe # P7#Ps # Bo# B1o # 0, which means that macroeconomic indicators
and financial ratios impact the corporate banknuptc

Hence, the statistical result on the second hypathe that the macroeconomic indicators do not
impact the corporate bankruptcy, but the finan@ébs impact the corporate bankruptcy for the
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period of 3 years, 2 years and 1 year before bamkyu Thus, the corporate bankruptcy
prediction models are shown in the following table;

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

Corporate Bankruptcy Prediction Model

3 years before bankrupta

P
Y Ln(3p)=-9.792+ 0,298R + 10,75DAR

2 years before bankruptc

P
y  Ln <ﬁ) 4,546 + 4.43DAR - 0,234ROA

1 year before bankruptc)

y Ln(P)
1P

-8,184 + 11,76HDAR - 2,537TATO

IV.4.2.2. Testing Hypothesis 3

Source: SPSS

The third research hypothesis states that “macraeo@ indicators and cash flow ratios impact
the corporate bankruptcy”, which can be exprestddscally as follows;
Ho: B1=P2=P11=P12=P13=P14=P15=0, which means that macroeconomic indicators aash ¢low
ratios do not impact the corporate bankruptcy.

Hi: By # B2 # B11 # B12 # P13# Pra # P15 # 0, which means that macroeconomic indicators asti ¢
flow ratios impact the corporate bankruptcy.

Hence, the statistical result on the third hypathés that macroeconomic indicators do not
impact the corporate bankruptcy, but the cash fimos impact the corporate bankruptcy for the
period of 3 years, 2 years and 1 year before bangyuCorporate bankruptcy prediction models
are shown in the following table;

Table 8: Corporate Bankruptcy Prediction Model Basel On Macroeconomic Indicators and

Cash Flow Ratios For The Period of 3 Years, 2 Yeand 1 Year before Bankru
Corporate Bankruptcy Prediction Model

FJ

3 years before bankruptgy Ln (ﬁ) =-45,057CFROA
P

2 years before bankruptgy Ln <ﬁ> =-42,172CFROA
P

1 year before bankruptcy Ln (ﬁ) = -89,824CFROA

IV.4.2.3. Testing Hypothesis 4

Source: SPSS

tcy

The fourth research hypothesis states that “firedmp@rformance indicators impact the corporate
bankruptcy”, which can be expressed statisticadljodows;
Ho: [33:[34:[35:[36:[37:[33:[39:[310:[311:[312:[313:[314:B15:O, which means that financial performance
indicators do not impact the corporate bankruptcy.

Hi: Bs # Ba # Bs # P # P7 # Ps # Po # P1o # P11 # P12 # P13 # P1a # P1s # 0, which means that
financial performance indicators impact the corpotamnkruptcy.
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Hence, the statistical result on the fourth hypsithés that the financial performance indicators
impact the corporate bankruptcy for the period gkars, 2 years and 1 year before bankruptcy.
Corporate bankruptcy prediction models are showtherfollowing table;

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

P
3 years before bankruptcy Ln (ﬁ’) =-28,142 + 1,44ZR + 37,54 DAR - 88,911CFROA
P
2 years before bankruptcy Ln (ﬁ) =-4,763 + 6,53®AR - 23,326CFROA

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

1-P

Source: SPSS

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

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

IV.5.1. Simultaneous Condition

Based on the results of the first hypothesis thst|evel of accuracy on the corporate bankruptcy
prediction model for sample analysis and samplédatéon in the period of 3 years, 2 years and
1 year before bankruptcy, are shown in the follgntizble;

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

3 Years 2 Years 1 Year
The Accuracy Level (Sample Analysis) 96,3% 98,29 ,190
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 ttest]evel of accuracy of the corporate
bankruptcy prediction model in the period of 3 we& years, and 1 year before bankruptcy, are
shown in the following table;

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

3 Years 2 Years 1 Year
The Accuracy Level (Sample Analysis) 95,9% 97,2% ,298
The Accuracy Level (Sample Validation) 95,16% 96077 98,39%

Source: SPSS
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Based on the results of the third hypothesis td#st, level of accuracy of the corporate
bankruptcy prediction model in the period of 3 we& years, and 1 year before bankruptcy, are
shown in the following table;

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

3 Years 2 Years 1 Year
The Accuracy Level (Sample Analysis) 96,8% 97,2% , 79
The Accuracy Level (Sample Validation) 91,13% oumP4| 93,55%

Source: SPSS

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

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

3 Years 2 Years 1 Year
The Accuracy Level (Sample Analysis) 98,6% 98,2% ,190
The Accuracy Level (Sample Validation) 93,55% 9507 78,23%

Source: SPSS

V. DISCUSSION

V.1. Simultaneous Hypothesis Testing

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

Therefore, macroeconomic indicators and financefggmance indicators contribute to the
determination of firm’s condition, whether bankrugstnot. This result is potentially important
since it may be used to guide the management ptbayard practices, inquiring additional
loans, and/or formulating other strategic polidmsthe company.

The amount of influence between macroeconomic aidis and financial performance
indicators can be evaluated from the of Nagelkedefficient of determination @
1. For the period of 3 years prior to bankruptcy, thiie of Nagerlkerke Ris 71.8%. This
means that the prediction of bankruptcy is joimtifuenced by both the macroeconomic
indicators, and financial performance indicators.

2. For the period of 2 years before bankruptcy, thHeevaf R is 70.1%. This means that

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

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

V.2. Partial Hypothesis Testing

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

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

1. Current Ratio is a financial ratio, which providefgect to the bankruptcy of the company
for 3 years prior to the company bankruptcy. Tkisupported by the study of Tulasi
(2006). Influence the current ratio of the compsarbankruptcy prediction model for 3
years prior to bankruptcy means that 3 years podrsankruptcy, the company's current
ratio shows a signal that the company needs toafiaption to the value of the ratio, by
noting how far current assets of the company ig ablcover liabilities in short term
(Prihadi, 2010). If the current ratio value of tb@mpany is relatively high, it suggests
that the company has sufficient liquid assets teecats current liabilities in the short
term. This may provide leverage for the compangvoid bankruptcy. However, if the
current ratio is relatively small/low, it indicatésat the company does not have sufficient
guantities of current assets to cover its curnatillties. This may increase the financial
burden in the short term, which may eventually l#sdcompany into financial difficulty
and possible bankruptcy, upon accumulation.

2. Debt-to-Asset Ratio (“DAR”), which compares thealadebt to total assets, is a financial
ratio that shows effect to corporate bankruptcy 3oyears, 2 years and 1 year before
bankruptcy. This means 3 years prior to the compamkruptcy, DAR provides a signal
to the company to consider the value of DAR (Kas2@08). If DAR is relatively high,
it indicates that the company relies on debts twifthe operational activities. This may
increase the chances of bankruptcy. To avoid cognpankruptcy, DAR raises the signal
every year to the management that the compositiay Imave been too large to handle.
This is supported by Parulian (2007), Selina & Mayahti (2006), Gamayuni (2006) and
Tanthanongsakkum et al (2009), Ohlson (1980) andhuviang (2003), where these
researchers state that DAR is a significant fingincatio in predicting company
bankruptcy.

3. Return on Assets (“ROA”), which compares the tatturns that the company can
generate during a particular period to the valugotdl assets, is a financial ratio that
signals effect 2 years prior to the corporate baptay. This is supported by research
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conducted by Widarjo & Setiawan (2009). This metad 2 years before bankruptcy,
ROA provides clues that the company needs to paytain to the actual use of total
assets since those combinations of total assetootgenerate the sufficient amount of
income. This simply means that the company maybeotfficient in utilizing its assets
on the routine operational activities. High ROAicades that a company uses its assets
more efficiently in generating profits. On the trany, a small value ROA indicates that
the company uses assets inefficiently. This sR&IA may put the company into
financial difficulties and the probability of banlgtcy may likely increase over time.

4. Total Assets Turnover Ratio (“TATO”) is a financiahtio that shows effect to the
corporate bankruptcy for 1 year prior to bankruptcyhis means that 1 year prior to
bankruptcy, TATO signals the company to pay attento the speed of asset turnover,
which may well be translated into the company'sitghn creating sales (Kasmir, 2008).
If TATO is relatively high, it indicates the compgs relatively high ability in converting
the existing assets to create sales. Hence, isalesmse, and the company can generate
higher revenue to finance the routine operatidh3.ATO is relatively small, it indicates
the company’s inability in converting assets inates. In this situation, sales drop, and
the company cannot generate revenue to financeopleeational activities. If this
condition prolongs, this may lead to a high degoéegrobability toward bankruptcy.
This finding is supported by Pasaribu (2008), whgréigh TATO is classified as
“healthy”. Hence, low TATO denotes a high predietpower toward financial distress
and possible bankruptcy.

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

Macroeconomic indicators used in this study do agpear to show any impact toward the
establishment of a corporate bankruptcy predictnmdel. It may mainly due to the company’s
ability in managing and maintaining the stabilitiytbe financial performance, which may take
forms in the successful and/or failure of promadioactivities (Brahmana, 2007). If failures
exist, this leads to declining sales (Brahmana,720@\ccording to Sandin & Porporato (2007),
corporate bankruptcy is often a consequence ofocatp inefficiencies and errors in decision-
making. Thus, given the same economic and fin&oiaditions, companies can face different
situations.

Looking it from a different perspective, macroecomo indicators may not affect the
establishment of a corporate bankruptcy prediatiaalel in this study, perhaps, it may be due to
the sampled firms are those companies which talgeupper-middle segment of the general
population. Since this particular segment may enstantial income, including sufficient level
of residual income, the impact of an increasinglef inflation may not considerably affect the
purchasing power. Perhaps, this segment may a@ge Heveloped a strong brand awareness
that have position in the top of their mind.
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V.2.2. Value of Coefficient of Determination
The level of influence of corporate bankruptcy cadors can be seen in the coefficient of
determination.

In the second hypothesis, between macroeconomiccatwmds and financial performance
indicators as measured by the financial ratioS3fgears, 2 years and 1 year before bankruptcy,
the values of the coefficient of determinationshewn in Nagelkerke Ralue, are 57.8% for 3
years prior to bankruptcy, 68.3% for 2 years ptabankruptcy, and 78.1% for 1 year prior to
bankruptcy.

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

In the fourth hypothesis, the combination of intlica of financial performance as measured by
financial ratios and cash flow ratios for 3 ye&years and 1 year before bankruptcy, the values
of the coefficient of determination, Nagelkerke Rre 92.2% for the 3 years prior to bankruptcy,

70.1% for 2 years prior to bankruptcy, and 85%!lfgear prior to bankruptcy.

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

V.2.3. The Accuracy Level On Bankruptcy PredictionModel
The level of accuracy of the corporate bankruptegdiztion model can be evaluated in
accordance with the simultaneous and partial teatd) as the following;

1. Simultaneous test shows that the result of the racguof corporate bankruptcy
prediction models for sample analysis is high. sTihieans that the corporate bankruptcy
prediction model for 3 years, 2 years and 1 ye&orbebankruptcy can be actually used
to really make proper predictions on corporate bapicy for 3 years, 2 years and 1 year
prior to the actual corporate bankruptcy. This upported by the statement stated by
Munthe (2009) that the level of model accuracy &&0% is considered as highly
accurate. This model can be used to predict cotpdrankruptcy. This result indicates
that the prediction model can certainly be appirgd the sample validation. In addition,
with a relatively high level of accuracy for therporate bankruptcy prediction model for
1 year prior to bankruptcy, it indicates that evenone year before bankruptcy, all
indicators used in this study provide a reliablgnal toward the likelihood of actual
bankruptcies.

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

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

b. In the third hypothesis, the results indicate twhpanies need to consider CFR-
AR because this ratio shows how much profit cagdreerated from the available
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assets. Knowing the level of earnings and operatiagh flow, firms can
determine the financial condition toward the likelod of bankruptcy.

c. In the fourth hypothesis, the results indicate t@hpanies need to pay attention
to current ratio, DAR, and CFR-AR as these rati@vigle an accurate illustration
toward the likelihood of bankruptcy.

VI. CONCLUSIONS AND RECOMMENDATIONS
Based on the analysis, it can be safely concluldet] t
1. Simultaneously, at the level of alpha of 10%, aflicators used in this study, which are
macroeconomic indicators, and financial performandeators, have shown the level of
influence of 71.8% for the 3 years prior to corperaankruptcy, 70.1% for 2 years prior
to corporate bankruptcy, and 85% for 1 year paocdrporate bankruptcy.

2. Partially, at the level of alpha of 10%, the infitial indicators toward corporate
bankruptcy are the current ratio, debt-to-asseis, neeturn on assets, total asset turnover
and cash flow return on assets. The influence $ewkthese indicators on the formation
of corporate bankruptcy prediction models for 3 rge® years and 1 year before
bankruptcy, as determined in the second hypothasts 57.8%, 68.3%, 78.1%,
respectively, in the third hypothesis are; 57.49%,5%, 79.7%, and in the fourth
hypothesis are; 92.2%, 70.1%, 85.0%. Based on ekelts for the 3 years prior to
bankruptcy, the fourth hypothesis that consists fihancial performance indicators,
which are measured by financial ratios and cash ftatios, provide a significant
influence toward the formation of corporate bankcyprediction model. This indicates
that the measures of financial performance usedldhze the focus of firm’s concern.
Also, it should be noted that macroeconomic indisatdo not show effect to the
formation of corporate bankruptcy prediction moidel3 years, 2 years and 1 year before
the company bankruptcy.

3. Corporate bankruptcy prediction model is establisheased on macroeconomic
indicators and financial performance indicatordie Tevels of accuracy on the corporate
bankruptcy prediction model for 3 years, 2 yeard &ryear prior to bankruptcy are high
on both the simultaneous tests, and the partias.teFhese high levels of accuracy
indicate that the formation of the corporate bapkey prediction model may be applied
to the sample validation. The level of accuracytha corporate bankruptcy prediction
model in the sample validation is high, particylaased on the company's financial
performance indicators, which are measured by &i@hmatios and cash flow ratios in
this study.

4. Publicly-listed firms should emphasize on the ficilahperformance indicators, which are
measured by financial ratios and cash flow ratm,naintain the viability of the
company. To secure firm’s survival, it is crucialrhanage the capital structure, the level
of costs, and constant analysis on the firm’s fanarfitness.

5. For further research, it is recommended to usddimeation of the corporate bankruptcy
prediction model in this study on different econorsituations and conditions. This
provides the opportunities in analyzing the potdaton fluctuating results, which may
mirror the stage of the economy and the influenteglobal economy in certain
countries/regions. In addition, it is also advigabd focus on consistency in dividend
payments and corporate bonds ranking when grougimigpanies into “bankrupt
company” or “non-bankruptcy”.
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APPENDIX 1: MULTICOLLINEARITY

1. Multicollinearity Test For 3 Years Before Compary 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 Produgt 1,299 0,770 No Multicalfirity

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 2,178 0,460 No Multicollinigar

8 | Time Interest Earned 1,243 0,804 No Multicolliriga

9 | Inventory Turnover 1,122 0,891 No Multicollinegri
10 | Total Assets Turnover| 1,365 0,732 No Multicabnity
11 | Return On Assets 4,097 0,244 No Multicollinaarit
12 | Return On Equity 1,633 0,612 No Multicollinewgrit
13 | Price Earnings Ratio 1,208 0,828 No Multicoldiriey
14 | Market to Book Value 1,558 0,642 No Multicollarity
15 | Cash Flow Adequacy 2,986 0,335 No Multicollirigar
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 andTolerance> 0,1
Source: SPSS Results From Data Process

2. Multicollinearity Test For 2 Years Before Compary 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 Produgt 1,847 0,541 No Multicaltnity

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 Multicollirigar

8 | Time Interest Earned 1,247 0,802 No Multicolliriga

9 | Inventory Turnover 1,138 0,879 No Multicollinegri
10 | Total Assets Turnover 1,348 0,742 No Multicadtnity
11 | Return On Assets 4,508 0,222 No Multicollinsarit
12 | Return On Equity 1,241 0,806 No Multicollinegrit
13 | Price Earnings Ratio 1,063 0,941 No Multicoliriey
14 | Market to Book Value| 1,224 0,817 No Multicollaréy
15 | Cash Flow Adequacy 3,074 0,325 No Multicollirigar
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 andTolerance> 0,1
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Source: SPSS Results From Data Process

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 Multicaltinity

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 Multicollirigar

8 | Time Interest Earned 1,266 0,790 No Multicolliriga

9 Inventory Turnover 1,115 0,897 No Multicollinegri
10 | Total Assets Turnover 1,609 0,622 No Multicatnity
11 | Return On Assets 4,382 0,228 No Multicollingarit
12 | Return On Equity 71,353 0,014 Multicollinearity
13 | Price Earnings Ratio 1,053 0,950 No Multicoldiriy
14 | Market to Book Value | 69,758 0,014 Multicollinigar

15 | Cash Flow Adequacy 3,028 0,330 No Multicollirigar
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 andTolerance> 0,1
** VVIF >10 andTolerance< 0,1

Source: SPSS Results From Data Process

4. The Research Variable For 3 Years, 2 Years andYlear Before Bankruptcy

No 3 Years 2 Years 1 Year

1 Gross National Productf  Gross National Product s&iNational Product
2 Exchange Rate Exchange Rate Exchange Rate
3 Current Ratio Current Ratio Current Ratio

4 Cash Ratio Cash Ratio Cash Ratio

5 Debt to Asset Ratio Debt to Asset Ratig Debt $s&t Ratio

6 Time Interest Earned Time Interest Earned Tinberést Earned
7 Inventory Turnover Inventory Turnover Inventoryrimover

8 Total Assets Turnover Total Assets Turnover  TAgdets Turnover
9 Return On Assets Return On Assets Return On é&sset
10 Price Earnings Ratio Price Earnings Ratjo HE@anings Ratio
11 Cash Flow Adequacy Cash Flow Adequacy Cash Rloaguacy
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 yea, 2 years and 1 year before company

bankruptcy
Model Value of x* Sig Value of X% Result
3 years 51,428 0,000 22,31 | Rejecth
2 years 62,161 0,000 22,31 | RejectH
1 year 59,424 0,000 2231 |Rejecth

* o= 10%, df = 15
** 2> y% 0r Sig<a (0,1)
Source: SPSS Results From Data Process

2. Results from second hypothesis testing for 3 ywsabefore company bankruptcy

Variable B df Sig. Result
Gross National Product 0.479 1 0.489 Accept H
Exchange Rate 0.079 1 0.779 Accept H~
Current Ratio 0.295 1 0.001 Reject b~
Cash Ratio 0.164 1 0.686 Accept b
Debt To Assets Ratio 10.759 | 1 0.000 RejectH
Time Interest Earned 1.557 1 0.212 Accept b
Inventory Turnover 1.507 1 0.220 Accept H~
Total Asset Turnover 1.984 1 0.159 Accept H~
Return On Assets 0.001 1 0.977 Accept H~
Price Earnings Ratio 1.246 1 0.264 Accept b
Constant 9792 | 1 0.000 Reject
:Sig >a (0,1)
Sig <a (0,1)

Source: SPSS Results From Data Process

3. Results from second hypothesis testing for 2 ysabefore company bankruptcy

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

Source: SPSS Results From Data Process

4. Results from second hypothesis testing for 1 yeaelore company bankruptcy

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

*Sig >a (0,1)
“Sig <a (0,1)

Source: SPSS Results From Data Process

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

Variable B df Sig. Result
Gross Nationa 0.015 1 0.902 Accept H
Product
Exchange Rate 0.279 1 0.597 Accept H
Cash Flow Adequacy 1.558 1 0.212 Accept H
Dividend Payout 0.880 1 0.348 Accept H
Reinvestment 1.592 1 0.207 Accept H
Debt Coverage 1.437 1 0.231 Accept H
Cash Flow ROA -45.057 1 0.000 Rejegt H
Constant 0.174 1 0.715 Acceps H
* Sig >a (0,1)
** Sig < a (0,1)

Source: SPSS Results From Data Process

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

Variable B df Sig. Result

Gross National Product 0.019 1 0.889 Accept H
Exchange Rate 0.401 1 0.527 Accept H
Cash Flow Adequacy 0.957 1 0.328 Accept H
Dividend Payout 1.554 1 0.213 Accept H
Reinvestment 0.120 1 0.729 Accept H
Debt Coverage 0.683 1 0.408 Accept H
Cash Flow ROA 42,172 1 0.000 Rejeet H
Constant -0.063 1 0.894 Acceps H

*Sig>a (0,1)

** Sig < a (0,1)

Source: SPSS Result From Data Process

7. Results from third hypothesis testing for 1 yeabefore company bankruptcy

Variable B df Sig. Result
Gross National Product 0.020 1 0.887 Accept H
Exchange Rate 2.765 1 0.096 Accept H
Cash Flow Adequacy 1.622 1 0.203 Accept H
Dividend Payout 1.987 1 0.159 Accept H
Reinvestment 1.235 1 0.266 Accept H
Debt Coverage 0.632 1 0.426 Accept H
Cash Flow ROA -89.824 1 0.000 Rejeqt H
Constant 1.106 1 0.134 Acceps H
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*Sig >a (0,1)
** Sig < a (0,1)

Source: SPSS Results From Data Process
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8. Results from fourth hypothesis testing for 3 yaa before company bankruptcy

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

*Sig>a (0,1)
** Sig < a (0,1)

Source: SPSS Results From Data Process

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

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

* Sig >a (0,1)
** Sig < a (0,1)

Source: SPSS Results From Data Process

10. Results from four hypothesis testing for 1 yednefore company bankruptcy

Variable B df Sig. Result
Current Ratio 0.134 1 0.714 Acceps H
Cash Ratio 0.259 1 0.611 Accept H
Debt To Assets Ratio 6.790 1 0.072 Rejegt H
Time Interest Earned -0.002 1 0.921 Accept H
Inventory Turnover 0.938 1 0.333 Accepg H
Total Asset Turnover 0.589 1 0.443 Accept H
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Variable B df Sig. Result

Return On Assets 0.412 1 0.521 Accept H
Price Earnings Ratio 0.001 1 0.979 Accept H
Cash Flow Adequacy 1.364 1 0.243 Accept H
Dividend Payout 1.049 1 0.306 Accept H
Reinvestment 0.241 1 0.623 Accept H
Debt Coverage 0.229 1 0.632 Accept H
Cash Flow ROA -54.074 1 0.013 Rejeqt H
Constant -4.123 1 0.116 Acceps H

* Sig >a (0,1)

** Sig < a (0,1)

Source: SPSS Results From Data Process
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