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ABSTRACT

Financial distress prediction models of Altman, Springate, Zmijewski, Grover, and Khaira
have been widely applied to predict financial distress and financial health. This study aims to
analyze score correlations within the prediction results of the mentioned models applied in
manufacture companies listed in the Indonesian Stock Exchange. The sample includes 30
companies which faced financial distress during economic crisis in 1997-1998 and, as
comparison, incorporates 28 financially healthy companies. Observations were made during
one and two years before the financial distress occurred, i.e. between 1995 until 1999, as well
as from 2015 until 2018 to measure the financial health level in the companies. In this study,
we use the correlation analysis. The results showed that models which have a strong and
significant relationship at alpha 5% are models from Altman - Springate, Altman - Khaira,
Springate - Khaira, and Zmijewski - Khaira. Grover model which does not have the predictor
in the form of leverage, however has a weak correlation with other model as well as the actual

condition.
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INTRODUCTION

Financial distress is a condition of a company
whose cash flow is not sufficient to pay its financial
obligation. This situation may cause the company
fails to fulfill the contract and require debt restruc-
turing. Insolvency is the inability of a person to pay
the debt [22]. The Financial distress is also known
as bankruptcy failure, corporate failure, financial
risk, financial insolvency, and/or credit default [13].
Financial distress reflects various levels of corporate
adversity. The researchers see the financial distress
in the context of insolvency, failure or corporate
restructuring [3], whereas the insolvency in bank-
ruptcy is a state of the company whose book value of
debt is greater than the market value of its asset [9].

Financial distress can be caused by business
failure, disaster and accident, fraud and cheating,
economic condition, inadequate corporate funding,
lack of experience, improper business strategy,
operational problem, and lack of competence [9].
While the prediction of financial distress is very
important for companies to take preventative mea-
sures, this is also important factor for investors and
potential investors in making the investment
decision.

Bankruptcy prediction model and financial
distress prediction have been carried out by Altman
[2], Springate [25], Zmijewski [27], Grover [11] and

18

Fachrudin [9]. Fachrudin model is also called Khai-
ra model. These five prediction models provide
guidance on what score the company is categorized
as the company experiencing financial distress and
on what score it is categorized as a healthy com-
pany, however the Ohlson, Doumpus and Zopou-
nidis prediction models [9] [5] do not provide score
information to indicate financial distress of the
company. Altman, Springate, Zmijewski, Grover
and Khaira prediction models were made at
different places, times, types of companies and the
definitions of financial distress, whereas the results
of these predictions are also used to predict financial
distress under different conditions. For example, the
Altman, Springate, and Zmijewski are used to
predict potential bankruptcy in telecommunication
vendor company [20]; Altman's Z score is used in
research about the correlation between corporate
social responsibility expenditure, financial distress
prediction, and the reputation of Indonesia’s manu-
facturing companies [1]; Altman's prediction model
is used to observe financial performance of organiza-
tion before making investment decisions [19]; The
Altman Z-Score is used in estimating the effect of
corporate governance practices on financial distress
[23]; Fulmer and Springate prediction models for
predicting solvency of non-bank financial institu-
tions in India [13]; prediction of financial distress of
coal companies in Indonesia with the Springate,
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Grover, and Zmijewski models [12], as well as the
Khaira model used in research on the effect of
financial distress and firm size on the value of
property and real estate companies in Indonesia,
whereas the accuracy and structure of the model
can change over time, especially if the population
used is different [10].

Financial distress prediction using predictors
in the form of financial ratios [15], including the
profitability ratio, capital structure, Liquidity, and
asset management. Nonetheless a good ratio to
distinguish between companies that fail and those
that do not fail is the ratio of return on assets, return
on capital, and earnings per share. All three are
profitability ratios [5].

The financial distress prediction model can
also be used to predict the financial health of a
company [4]. Its application has been carried out in
research to determine the soundness of manufactur-
ing companies in Indonesia using the Altman,
Springate, and Zmijewski models [24], research in
India aimed to measures the financial health of
companies using the Altman model [17], and
research on the banking industry in Bangladesh
which predict financial health using the Altman
model [21].

These five prediction models give a cut off on
what value the company is categorized to have
financial distress, at what value it does not, and at
what value is in the grey area, for example Altman
gives a cut-off where the score less than 1.23 would
be potentially bankrupt, however according Spri-
nger the score which smaller than 0.862 would be
potentially bankrupt. When compared to these
scores directly, it is not comparable or not apple to
apple. Therefore the scores need to be balanced in
the range of 0 to 1, where 0 is a company that is not
experiencing financial distress and 1 is a company
that is experiencing financial distress.

In Indonesia, due to the 1997- 1998 financial
crisis, 30 manufacturing companies listed on the
Indonesia Stock Exchange experienced financial
distress with insolvency types. Most cases of finan-
cial distress are caused by the use of debt - especially
in foreign currencies - which is enormous. When the
rupiah exchange rate weakens, the amount of debt
of these companies swells. The prediction model of
financial distress has been studied and it is true that
the predictors are the debt ratio and profitability
ratio [9]. Profitability decreases with one of the
causes being losses due to foreign exchange diffe-
rences.

This research wants to compare and analyze
the correlation between the financial distress pre-
diction models and the level of company financial
health by connecting the scores generated from the
Altman, Springate, Zmijewski, Grover, and Khaira

models, in order to support decision-making. Thus,
if the predictive score of a model correlates with
other model, then these models can be used together
to support the financial distress prediction.

Theory of Financial Distress

The theory of financial distress is presented
graphically as a condition that is influenced by the
balance sheet influence and earnings effect [19].
Balance sheet influence includes liquidity (working
capital to total assets), activity (sales to working
capital), and financial leverage (market value of
equity to book value of debt) ratio. While the earning
effect includes profitability (earnings before interest
and tax to working capital), and retained earnings
to working capital ratio. For conditions in Indonesia,
financial distress are more influenced by financial
leverage and profitability.

The types of theoretical models that determine
the causes of bankruptcy are balance sheet decom-
position measures, gambler's ruin theory, cash
management theory, and credit risk theories.
Balance sheet decomposition measures identify
financial distress by examining changes in the
structure of the balance sheet, with the argument
that companies try to maintain the equilibrium of
their financial structures. Gambler's ruin theory
considers that the company as a gambling player
has a chance of loss repeatedly and continues opera-
tions until his net assets become zero (bankrupt).
Cash management theory pays attention to short-
term cash balances. An imbalance between cash
inflows and cash outflows will mean a failure of the
company's cash management function. If this hap-
pens on an ongoing basis it will cause financial
distress and will go bankrupt. Credit risk theories
use a credit approach and risk measurement. The
credit cycle follows the business cycle, with probabi-
lity of failure to be a function of variables such as
unemployment rates, interest rates, growth rates,
government spending, foreign exchange rates, and
aggregate savings. A worsening economy will be
followed by the failure of securities downgrade [9].

Financial Distress Prediction Model

Altman [2] conducted a multiple discriminant
analysis test on 53 manufacturing and retail com-
panies that were included in the list of bankruptcy
requests (distressed) and 58 companies that were
not bankrupt (non-distressed) to obtain a bank-
ruptcy prediction model. Non-bankrupt groups are
adjusted according to the type of industry and year
by the bankrupt company. The model obtained is a
revision of the model he had previously made so
called the Revised Z-Score, namely:
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7Z7=0.717(X)) + 0.847(X,) + 3.107(X3) + 0.420(X,)
+0.998(X;) 1)
Where:
X, = working capital /total assets
X,, = retained earnings/total assets
X5 = earnings before interest and taxes/total assets
X, = book value equity /book value of total liabilities
X5 = sales/total assets
If the score <1.23, the company has the poten-
tial to go bankrupt. Scores 1.23 to 2.9 are classified
as grey areas, while scores > 2.9 are classified as not
having the potential to go bankrupt. This Altman
model has a classification accuracy of 90%.
Springate follows the procedure developed by
Altman using multiple discriminant analysis - step
wise by using 19 popular financial ratios to disti-
nguish between healthy and bankrupt companies
[25], [4]. Springate uses 40 large companies in
Canada [14] and obtains an accuracy rate of 92.5%.
The Springate model is as follows:

S-Score =1.03 X; +3.07 X, + 0.66 X3+ 0.4 X, 2

Where:
X, = working capital/total assets

X, = earning before interest and taxes (EBIT)/total
assets

X5 = net income before taxes (EBIT)/current liabi-
lities

X, = sales/total assets

If the Springate Z-score is smaller than 0.862
then the company is predicted to go bankrupt,
however if the score is greater than 0.862, the
company will be predicted to be healthy [14].

Zmijewski used a sample of 400 bankrupt
companies and 800 non-bankrupt companies listed
on the American and New York Stock Exchange
during 1972-1978 [27]. The bankrupt company in
this case refers to a company listed in the
bankruptcy request list. This prediction model is not
carried out for specific industries and can be applied
universally across industries. By using probit
analysis, the following model is generated:

b* =-4.3— 4.5 X1 + 5.7 Xo — 0.004Xs ®)

Where:
X1 = net income/total assets
X2 = total debt /total assets
X3 = current assets/current liabilities
If b *> 0, then the company is predicted to
potentially experience bankruptcy, whereas if b * <0
then the company is predicted to have no potential
to go bankrupt. This model has an accuracy of 99%.
Grover continued the study of Altman by using
254 bankrupt companies [11]. The model is as
follows:

7.=1.650X; + 3.404 X, —0.016 X, + 0,057 (€]
Where:

X, = working capital /total assets

X, = earning before interest and taxes/total assets
X5 = net income/total assets

If Z <= -0.02 then the company is categorized
as bankrupt and if Z> = 0.01 then the company is
categorized as not bankrupt.

Fachrudin conducted research on 30 manufac-
turing companies that experienced financial dis-
tress with insolvency type due to the economic crisis
of 1997 and 1998 and used 28 healthy manufactur-
ing companies as comparisons [9]. The criteria for
financial distress used are net income that has been
negative for three years or more; experiencing debt
default (default) that leads to debt restructuring;
and has a smaller amount of assets than total
lLiabilities for 3 years or more. Three of the 30
company shares that experienced financial distress
in 2003 and 2004 experienced delisting, and three
more were suspended. As a comparisons, this study
used companies with no financial distress who have
the following criteria: never get a negative net profit
or at least 1 time in the period 1995-2005; not
experiencing default and not restructuring debt;
and the amount of assets is always greater than the
amount of the liability. The prediction used logistic
regression test with stepwise procedures for one
year and two years before financial distress occur.
This model is called the Khaira model with the
following formula:

Pi=1/[1+exp (-5.472 + 9.555 X1 — 32.347Xs)]  (5)

This model can be written as:

Pi=1/[1+ 2.718 (5472 +955 X1-32347X2) ©6)
Where:
Pi = Probability of financial distress, the resulting

score ranges between 0 and 1. Score 0 indica-
tes a healthy company, score 1 indicates a
company that is experiencing financial dis-
tress. Scores between 0 and 1 indicate the
degree of probability of financial distress or
the level of health of the company.

X1= total liabilities/total assets

X2 = net income/total assets

This model has 93.1% prediction accuracy.

Hypothesis Development

The five prediction models are used equally to
predict financial distress and equally have a score
limit, at what number is said to be experiencing
financial distress and at what number is said to be
healthy. If it is applied to predict the same company,
which is a manufacturing company in Indonesia,
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there will likely be a correlation between the five
models, especially if the score limit is translated in
the range of 0 to 1.

The hypothesis proposed is:

1. There is a positive and significant correlation
between the scores of financial distress predic-
tion models of Altman, Springate, Zmijewski,
Grover, and Khaira at one year before the finan-
cial distress occur.

2. There is a positive and significant correlation
between the scores of financial distress predic-
tion models of Altman, Springate, Zmijewski,
Grover, and Khaira with the company's actual
conditions at one year before the financial dis-
tress occur.

3. There is a positive and significant correlation
between the scores of financial distress predic-
tion models of the Altman, Springate, Zmijew-
ski, Grover, and Khaira one year before the
financial distress occur with the company's actu-
al condition

4. There is a positive and significant correlation
between the scores of the Altman, Springate,
Zmijewski, Grover, and Khaira in the two years
prior to the financial distress with the company's
actual condition

5. There is a positive and significant correlation
between the scores of the Altman, Springate,
Zmijewski, Grover, and Khaira in the years of
2015, 2016, 2017 and 2018.

Research Model

This research model is presented in Figure 1.
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Figure 1. Research Model

Source: [2], [4], [6], [8], [11], [17], [25], [27]
A = Altman model

S = Springate model

7 = Zmijewski model

G =Grover model

K =Khaira model
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RESEARCH METHOD
Population Design

The population used in this study are manu-
facturing companies listed on the Indonesia Stock
Exchange. The target population is a manufactur-
ing company which experienced financial distress

with insolvency types that meet the following crite-
ria: generate negative net income for three years or
more; experiencing debt default (default) that leads
to debt restructuring; and in 3 years or more has a
smaller amount of assets than total liabilities.
Comparative companies of this case are companies
with no financial distress, likewise have the opposite
criteria. The period of this FD is different for each
company. Thus, the mention of one year and two
years prior to financial distress in this study refers
to different years. Some began in 1997, 1998, 1999,
2000, and even 2001. Based on these criteria, 30 FD
companies and 28 NFD companies were selected.

Financial distress prediction is applied to these
58 companies using the Altman, Springate, Zmijew-
ski, Grover, and Khaira prediction models. The
score obtained will indicate whether a company is
included in the financial distress group or not. These
different scores are then equalized on a scale of 0 to
1 to be compared (Table 1).

Tabel 1. Financial Distress Prediction Score and Equiva-
lent Value

No. Model Score Prediction Equivalent
Value
1  Altman <1.23 Financial Distress 1
1977) 1.23-2.9 Grey Area 0.001 —0.999
>29 Non Financial Distress 0
2 Springate <0.862 Financial Distress 1
(1978) >(.862 Non Financial Distress 0
3 Zmijewski >0 Financial Distress 1
(1984) <0 Non Financial Distress 0
4 Grover <=-0.02 Financial Distress 1
(2001) >=0.01 Non Financial Distress 0
5 Khaira 1 Financial Distress 1
(2007) 0.001-0.999 Tingkatan kesulitan ~ 0.001-0.999
keuangan
0 Non Financial Distress 0

Source: [2], [9], [11], [25], [27]

From the Altman prediction model, numbers
between 1.23 to 2.9 (grey area) are convert to
intervals to produce values between 1 and 0, for
example for a score of 1,415 given a value of 0.1; a
score of 1,601 was given a value of 0.2; and so on,
resulting in a scale of O to 1 for each Altman score.

Variable

Variable used in this research is the score of the
prediction model obtained from calculation result
using formula of each model. Table 2 shows the
calculation of financial distress score.

Statistic analysis

To determine the relationship between these
predictive models, a correlation analysis of the
scores generated from the Altman, Springate,
Zmijewski, Grover, and Khaira models was applied.
The correlation between scores of each model with
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the actual conditions was also implemented. The
value of the correlation coefficient produced will
indicate the strength of a relationship, whether
strong, moderate, weak, or no correlation. Based on
preliminary tests, scores of the Springate, Zmijew-
ski, and Grover models only produce 0 and 1
whereas scores of Altman and Khaira produce a
range between O to 1.

These five models have the same concept,
which is using financial ratios to predict financial
distress. Thus, a correlation analysis is appropriate
to understand the relationship between these con-
cepts.

The detail steps of the analysis performed are
as follows:

1. Calculate the score generated by each prediction
model, namely the Altman, Springate, Zmijew-
ski, Grover, and Khaira models.

2. Converting the resulting score on a scale of 0 to
1. Thus, it can be compared because it is equi-
valent. In this case, 1 is a company that is
experiencing financial distress, 0 is a healthy
company, whereas numbers between 0 and 1
indicate the degree of financial distress.

3. Conduct correlation analysis to determine the
relationship between the scores of each model.

RESULTS AND DISCUSSION
Descriptive Analysis

Scores obtained from these prediction models
and actual conditions one year before financial
distress are presented in Table 3, whereas for two
years before financial distress are presented in table
4. Score 1 indicates the financial distress condition,
while score 0 indicates that there is no financial
distress issue.

Based on the prediction results score of one
year before the financial distress shows 24% of com-
panies produce the same prediction score using the
five models, namely GGRM, RDTX, LION, KOMI,
GDYR, SMSM, TSPC, TCID, UNVR, AISA, POLY,
ALKA, TPEN, and SOBI. All five models provide
the same score to these companies.

In the two years before financial distress
occurred, when the signs of distress were not yet
clearly visible, 13.8% of the companies were pre-
dicted with the same score by the five models, name-
ly STTP, GGRM, LION, GDYR, SMSM, AISA,
ARGO, and MLIA.

The financial health scores of the companies
using the five prediction models are presented in
Table 5.

From 2015 to 2018, the number of companies
observed has decreased from 58 companies to 46

companies. The reduction occurred because of
delisting, no longer engaged in the manufacturing
industry, or go private.

Out of the 46 companies, 10.1% have the same
prediction results, namely DLTA, ULTJ, INCI,
TSPC, and UNVR.

Table 3. Prediction Scores One Year Before Financial
Distress and Actual Condition

No KODE Altman Springate Zmijewski  Grover Khairal Aktual?
mm  AQUA 0.60 0 0 0 0.42 0
iiiv) DLTA 1 1 0 0 0.11 0
iiiis} FAST 0 0 0 0 0.04 0
INDF 0.50 0 0 0 0.06 0
iiiia) MLBI 0.20 0 0 0 0.07 0
i) SHDA 0.20 0 0 0 0 0
i) STTP 0 0 1 0 0 0
i1 UuLT) 1 1 0 0 0.16 0
iiiic) BATI 0.10 1 1 0 091 0
@0  GGRM 0 0 0 0 0 0
@1 RDTX 0 0 0 0 0 0
@2 INDR 1 1 0 0 0.51 0
@3 BATA 0.55 0 0 0 0.16 0
i U3 LTLS 0.7 0 0 0 0.01 0
@5 DPNS 0.45 0 0 0 0.01 0
@6 EKAD 0.75 0 0 0 0.02 0
@7 INCI 0 0 1 0 0.00 0
i BRNA 0.15 1 0 0 0.13 0
i ) DYNA 0.7 0 0 0 0 0
R0 CTBN 0.8 0 0 0 0 0
1 LION 0 0 0 0 0 0
2 KoMl 0 0 0 0 0 0
@3 GDYR 0 0 0 0 0 0
@4 SMSM 0 0 0 0 0 0
[R5 MERK 0.60 0 0 0 0.17 0
[@R6 TSPC 0 0 0 0 0 0
7 TCID 0 0 0 0 0 0
ik UNVR 0 0 0 0 0 0
L] PSDN 0.20 1 0 0 0.96 1
@B SKLT 0.10 0 0 0 0.49 1
@31 SMAR 0.20 0 1 0 0.68 1
B2 AISA 1 1 1 1 1.00 1
B3 ARGO 1 1 1 0 0.96 1
B4 TEIA 0.10 1 1 0 0.97 1
@B5  GDWU 1 1 1 0 1.00 1
6 BIMA 0.80 0 1 0 0.55 1
[@B7 SMCB 1 1 1 0 0.99 1
B8 SuLl 1 1 0 0 0.68 1
B9 Supl 1 1 1 0 0.96 1
@0 SAIP 1 1 1 0 0.97 1
@1 ETWA 1 1 1 0 1.00 1
@32 POLY 1 1 1 1 1.00 1
@3 AKPI 1 1 1 0 0.96 1
@4 ALKA 1 1 1 1 1.00 1
@5 JKSW 1 1 0 0 0.97 1
@6 IKAI 1 1 0 0 0.95 1
i) KIAS 1 1 1 0 0.98 1
i}y MLIA 1 1 0 0 0.97 1
lii.E) KBLI 1 1 1 0 1 1
[@BO VOKS 1 1 1 0 1 1
@Bl  ADMG 1 1 1 0 1 1
[B2 IMAS 0.10 1 1 0 1 1
[B3 INTD 0.35 0 1 0 1 1
B4 PICO 1 1 0 0 0.23 1
[@B5 TPEN 1 1 1 1 1.00 1
[@B6 SIPD 0.2 0 0 0 0.09 1
[@B7 SRSN 1 1 1 0 0.99 1
B8 SOBI 1 1 1 0 1 1

Source: Research data (processed)
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Tabel 4. Prediction Scores Two Years before Financial
Distress and Actual Condition

a2 sutl
[ B9 supI
e ] SAIP
i Y ETWA
(T @2 poLY
[ @3 AKPI
[T @4 ALKA
i JKSw
i1 IKAI
[ @7 KIAS
e MLIA
i) KBLI
i 1] VOKS

0.68
0.80
0.96
1.00
0.80
1.00
0.65
0.59
055
0.46
1.00
1.00
035

e o
Rk R RN O R PR R e e
w XS

o

No KODE Altman Springate Zmijewski Grover Khairal Aktualz
M @ AQUA 0.75 0 0 0 0.11 0
i DLTA 0.05 0 0 0 0.11 0
i FAST 045 1 0 0 0.01 0
[ @ INDF 0.75 0 1 0 0.96 0
il MLBI 0.6 0 0 0 0 0
izt SHDA 0.22 0 0 0 0 0
i STTP 0 0 0 0 0 0
iz uLm 1 1 0 0 0.17 0
il BATI 0.09 0 1 0 0.77 0
iiiziiie (1) GGRM 0 0 0 0 0 0
[ 31 RDTX 0.65 0 0 0 0 0
[ 32 INDR 1 1 0 0 038 0
iiiiii i K BATA 04 0 0 0 0.48 0
[ 34 LTLS 071 0 0 0 0.01 0
[ 35 DPNS 0.6 0 0 0 0.01 0
[ 36 EKAD 0.56 0 0 0 0.05 0
iiiiii il ) INCI 0.62 0 0 0 0.00 0
[ 38 BRNA 0.4 0 0 0 0.01 0
[ 39 DYNA 1 0 0 0 0.01 0
[ 20 CTBN 0.85 0 0 0 0 0
[ 21 LION 0 0 0 0 0 0
[T 22 Komi 1 1 0 0 0.18 0
[ 23 GDYR 0 0 0 0 0 0
[ 24 SMsSM 0 0 0 0 0 0
Jiiiiiir ) MERK 0.82 0 0 0 0.01 0
[ 26 TSPC 045 0 0 0 0 0
Jiiiiiiiry) TCID 0.44 0 0 0 0.07 0
iiiiiii it UNVR 0 0 0 0 0.01 0
Jiiiiiit] PSDN 0 0 0 0 0.02 1
[ BO SKLT 0.28 0 0 0 0.15 1
[ 31 SMAR 0.05 1 1 0 0.76 1
[ED B2 AISA 1 1 1 1 1.00 1
[ B3 ARGO 1 1 1 1 1.00 1
[ B4 TEIA 1 1 1 0 0.98 1
[ B5 GDWU 0.05 0 0 0 0.45 1
[ B6 BIMA 03 1 1 0 1.00 1
e 37 SMcB 1 1 0 0 0.42 1
1 0 0 1
1 1 0 1
1 1 0 1
1 1 0 1
1 0 0 1
1 1 0 1
1 0 0 1
0 0 0 1
1 0 0 1
0 0 0 1
1 1 1 1
1 1 0 1
0 0 0 1
[ B1 ADMG 1 1 1 0 0.88 1

iiiiii a3 IMAS 035 0 0 0 0.67 1

[ B3 INTD 0.62 0 0 0 0.56 1

[FHR B4 PICO 1 1 0 0 0.23 1

[ B5 TPEN 1 1 1 0 093 1

[FHE 36 SIPD 0.13 0 0 0 0.20 1

[ B7 SRSN 1 1 0 0 0.88 1

liiiiiiafg ] SOBI 1 0 0 0 0.39 1

Source: Research data (processed)

Correlation between the scores of Altman,
Springate, Zmijewski, Grover, Khaira, and
Actual

The correlation between the scores of five
predicted model in one and two years prior to
financial distress with the actual condition of the
company at that time are presented in Table 6.

Table 6 showed that the correlation coefficient
1s above 0.6 and significant data is the correlation
between Altman - Springate (0.681 **) and Altman
- Khaira (0.603 **) in the year prior to financial
distress; Springate - Khaira (0.796 **) one year
before financial distress occurred; and Zmijewski -
Khaira (0.730 **) one year and two years before
financial distress. This correlation coefficient shows
a strong correlation [18].

The Altman and Springate models have the
same three financial ratios, namely working capital
to total assets, earnings before interest and taxes to
total assets, and sales to total assets. Altman and
Khaira models do not have the same predictor, but
likewise have a profitability ratio as well as include
total liabilities items.

The Springate and Khaira models do not use
the exact same financial ratios. The similarity is in
the use of probability ratios, where Springate uses
the ratio of earnings before interest and taxes to
total assets while Khaira uses the ratio of net
income to total assets. The Zmijewski model has
three predictors and Khaira has two predictors. The
two Khaira predictors are also Zmijewski's predic-
tors.

The prediction model that did not correlate
significantly at alpha 5% was only the Altman-
Grover model in the two years before the financial
distress, even though the financial ratios used by
the two were not much different.

Table 6 also shows the correlation between
each model and the actual conditions when financial
distress occurs. The highest correlation is the
Khaira model one year and two years before
financial distress (0.873 ** and 0.708 **), then the
Springate model one year before financial distress
(0.672 **), Zmijewski (0.613 **), and Altman one
year before financial distress (0.577 **).

Overall, all predictions from all models corre-
late positively and significantly with actual condi-
tions, except for Grover's model which is positively
correlated but not significant in two years before
financial distress. Grover's model has a weak corre-
lation with the other four models. The Grover model
is the only model among the five models that does
not include debt as a predictor. Based on the
correlation analysis, it can be seen that the right
predictor for the condition of financial distress in
Indonesia is profitability ratios and debt-related
financial ratios.

The results of the five models financial health
correlation applied to companies in Indonesia are
presented in Table 7.

Table 7 shows that all the results of the correla-
tion are positive. A strong and significant correla-
tion at alpha 5% was found in the Altman -
Springate model in 2015 - 2018 (0.759 **, 0.697 **,
0.561 ** and 0.680 **); Altman - Khaira in 2015 -
2017 (0.726 **, 0.811 ** and 0.677 **); Springate -
Khaira in 2015 - 2017 (0.596 **, 0.638 ** and 0.567
**), and Zmijewski - Khaira in 2015 - 2017 (0.823 **,
0.596 ** and 0.762 **). Weak correlations were
found in the Grover model compared to the other
four models. This finding reinforces the presump-
tion that the prediction model that does not include
the element of debt as a predictor is not properly
applied to the condition of distress companies in
Indonesia.
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Tabel 5. The Financial Health Scores year 2005, 2016, 2017 and 2018

No KODE 2 P FT CHHES Pt 2P ATReEL (R 2 TR TERTTEL (PP
A S 4 G K A S Z G K A S 4 G K A S Z G K
1 DLTA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 i) 0 0 0 0 [tiiiiala]
2 FAST 0 0 0 0 0.08 0 0 0 0 0.04 0 0 0 0 ®.08 0 0 0 0 [@0.08
3 INDF 0.85 1 0 0 0.10 0.6 0 0 0 0.02 0.40 0 0 0 .05 0.05 0 0 0 .05
4 MLBI 0.25 0 0 0 0.00 0 0 0 0 0.00 0 0 0 0 ®.00 0 0 0 0 liiiiiala]
5 STTP 0.25 0 0 0 0.01 0.4 0 0 0 0.02 0 0 0 0 ®.01 0 0 0 0 [@®.01
6 ULTJ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 i) 0 0 0 0 [liiiiiald]
7 GGRM 0.15 0 0 0 0.00 0 0 0 0 0.00 0 0 0 0 ®.00 0 0 0 0 liiiiialo]
8 RDTX 0 1 0 0 0.02 0 0 0 0 0.00 0 0 0 0 .00 0 0 0 0 il a]
9 INDR 0.95 1 0 0 0.53 0.95 1 0 0 0.61 0.25 0 0 0 .64 0.72 0 0 0 [0.64
10 BATA 0 0 0 0 0 0 0 0 0 0.01 0 0 0 0 [ 8 0 0 0 0 liiiiialo]
11 LTLS 0.85 1 0 0 0.68 0.85 1 0 0 0.61 0.41 0 0 0 .49 0.40 0 0 0 [Liiiiila]
12 DPNS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ®.01 0 0 0 0 [0.49
13 EKAD 0 0 0 0 0 0 0 0 0 0 0 0 0 0 i) 0 0 0 0 .01
14 INCI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 il 0 0 0 0 TR @
15 BRNA 1 1 0 0 0.44 0.95 1 0 0 0.28 1 1 0 0 .95 1 1 0 0 [tiiiial ]
16 CTBN 0.80 1 0 0 0.06 0.40 1 0 0 0.06 0.35 1 0 0 .39 0.35 1 0 0 .95
17 LION 0.15 0 0 0 0 0.25 0 0 0 0.01 0.65 0 0 0 ®.06 0.75 0 0 0 [@0.39
18 GDYR 0.55 1 0 0 0.32 0 1 0 0 0.19 0.71 1 0 0 .54 0.55 0 0 0 .06
19 SMSM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 il 0 0 0 0 [@0.54
20 MERK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 [ @ 0.71 0 0 0 il ]
21 TSPC 0 0 0 0 0 0 0 0 0 0 0 0 0 0 il } 0 0 0 0 liiiiiala]
22 TCID 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ([ @ 0 0 0 0 [@®.01
23 UNVR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 i) 0 0 0 0 [liiiila]
24 PSDN 0.95 1 1 0 1.00 0.90 1 0 1 0.62 0.87 0 0 0 ®.17 0.60 0 0 0 fiiiiialo]
25 SKLT 0.20 0 0 0 0.11 0.45 0 0 0 0.09 0.61 0 0 0 .15 0.70 0 0 0 .17
26 SMAR 0.60 1 0 0 0.79 0.6 0 0 0 0.19 0.43 1 0 0 m.21 0.55 0 0 0 [@®.15
27 AISA 0.90 1 0 0 0.13 0.78 0 0 0 0.03 1 1 1 0 .00 1 1 1 0 .21
28 ARGO 1 1 1 1 1.00 1 1 1 1 1.00 0 0 1 0 .00 0 0 1 0 il
29 BIMA 1 0 1 0 1.00 1 0 1 0 0.98 1 1 0 0 ®.86 1 1 0 0 (T @
30 SMCB 1 1 0 0 0.23 1 1 0 1 0.61 1 1 1 0 .97 1 1 1 0 .86
31 SULI 1 1 1 0 1 1 1 1 0 1 1 1 1 1 il 1 1 1 1 [0.97
32 POLY 1 1 1 1 1 1 1 1 1 1 1 0 1 0 [T @ 1 0 1 0 [mra.o
33 AKPI 1 1 0 0 0.46 1 1 0 1 1 0.15 1 0 0 ®.50 0.15 0 0 0 1
34 ALKA 0 0 0 0 0.47 0.95 1 0 0 0.28 0 0 0 0 ®.50 0 0 1 0 0.50
35 JKSW 1 1 1 0 1 0 0 1 0 0.44 1 0 1 0 .00 1 1 1 0 0.50
36 IKAI 1 1 1 1 1 0.95 0 1 0 1.00 1 1 1 1 .00 1 1 0 1 1
37 KIAS 0.25 1 0 0 0.29 1 1 0 1 1.00 0.55 1 0 0 M.11 0.50 1 0 0 1
38 MLIA 0.95 1 1 0 0.97 0 1 1 0 0.11 0.15 0 0 0 .63 0.11 0 0 0 0.11
39 KBLI 0.25 0 1 0 1.00 1 1 1 0 0.89 0.85 0 0 0 ®.00 0 0 0 0 0.63
40 VOKS 0.95 1 0 0 0.70 0 0 0 0 0.00 0.6 0 0 0 .10 0.51 0 0 0 0.00
41 ADMG 0 1 0 0 0.55 0.5 0 0 0 0.02 0.35 1 0 0 ®.22 0 0 0 0 0.10
42 IMAS 1 1 0 0 0.78 1 1 0 0 0.58 1 1 0 0 .79 1 1 0 0 0.22
43 INTD 0 0 0 0 0.01 1 1 0 0 0.87 0.69 0 0 0 .02 0 0 0 0 0.79
44 PICO 0.6 0 0 0 0.32 0 0 0 0 0.01 0.49 0 0 0 ®.40 0.30 0 0 0 0.02
45 SIPD 1 1 1 1 1 0.95 1 0 0 0.43 1 1 1 0 .00 0.35 0 0 0 0.40
46 SRSN 0.6 0 0 0 0.06 0.90 1 0 0 0.21 0.45 0 0 0 ®.05 0.71 0 0 0 1

Source: Research data (processed)
A = Altman model; S = Springate model; Z = Zmijewski model; G = Grover model; K = Khaira model

Tabel 6. Correlation between the scores of Altman, Springate, Zmijewski, Grover, Khaira, and Actual.

Year Springate Zmijewski Grover Khaira Aktual
One Year Before Altman 0.681** 0.350%* 0.272%* 0.603** 0.577%*
(0.000) (0.007) (0.000) (000) (0.000)
Two Year Before 0.577%* 0.323* 0.239 0.446** 0.285*
(0.000) (0.014) (0.70) (0.000) (0.035)
One Year Before Springate 0.493** 0.263* 0.796** 0.672%*
(0.000) (0.046) (0.000) (0.000)
Two Years Before 0.543** 0.278* 0.673** 0.552%*
(0.000) (0.035) (0.000) (0.000)
One Year Before Zmijewski 0.313* 0.730%* 0.613**
0.017) (0.000) (0.000)
Two Years Before 0.395%* 0.803** 0.395%*
(0.002) (0.000) (0.009)
One Year Before Grover 0.303* 0.256
(0.021) (0.060)
Two Years Before 0.356%* 0.219
(0.006) 0.109)
One Year Before 0.873**
(0.000)
Two Years Before 0.708**
(0.000)

Source: Research data (processed)

N=58

** Correlation is significant at the 0.01 level

*Correlation is significant at the 0.05 level
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Tabel 7. The correlation of Financial Health Scores using Altman, Springate, Zmijewski, Grover, and Khaira Prediction

Models
Year Springate Zmijewski Grover Khaira
Altman 2015 0.759%* 0.529%* 0.370* 0.726%*
(0.000) (0.000) 0.011) (0.000)
2016 0.697** 0.288 0.452%* 0.811%*
(0.000) 0.052) 0.002) (0.000)
2017 0.561%* 0.529%* 0.312* 0.677**
(0.000) (0.000) 0.035) (0.000)
2018 0.680%* 0.362* 0.336* 0.370*
(0.000) 0.015) (0.024) 0.012)
Springate 2015 0.316* 0.309* 0.596%*
0.032) 0.037) (0.000)
2016 0.198 0.462%* 0.638**
0.189) (0.001) (0.000)
2017 0.320* 0.322* 0.567**
0.030 0.029) (0.000)
2018 0.361* 0.403** 0.432%*
0.015) (0.006) (0.003)
Zmijewski 2015 0.586%* 0.823**
(0.000) (0.000)
2016 0.163 0.596**
0.279) (0.000)
2017 0.465%* 0.762%*
(0.001) (0.000)
2018 0.205 0.401**
0.177) (0.006)
Grover 2015 0.484**
(0.001)
2016 0.575%*
(0.000)
2017 0.357*
0.015)
2018 0.347*
(0.019)

Source: Research data (processed)

n =46

*Correlation is significant at the 0.01 level
**Correlation is significant at the 0.05 level

Prediction models with equalized scores are
expected to have a positive correlation, which means
if a model predicts financial distress in one com-
pany, then the other models will predict that too.

Khaira one year before financial distress with
the actual conditions of the company showed the
same trend, on the other hand the correlation
score from the Grover model was not significant.

But on alpha 5% empirical data shows that: 4. The fourth hypothesis is supported by empirical

1. The first hypothesis is supported by empirical
data. The financial distress prediction model of
Altman, Springate, Zmijewski, Grover, and
Khaira one year before the occurrence of
financial distress is significant and showed the
same trend.

2. The second hypothesis is supported by empirical

data. The financial distress prediction model of
Altman, Springate, Zmijewski, Grover and
Khaira in the two years before financial distress
with the actual conditions of the company
showed the same trend, however only the
correlation score of Grover model was not
significant.

data. The financial distress prediction models of 5. The fifth hypothesis is supported by empirical

Altman, Springate, Zmijewski, Grover, and
Khaira in the two years before the financial
distress 1s significant and showed the same
trend, however the correlation between Altman
and Grover were not significant.

3. The third hypothesis is supported by empirical
data. The financial distress prediction model of
Altman, Springate, Zmijewski, Grover and

data. Correlation scores of financial health
prediction models among Altman, Springate,
Zmijewski, Grover, and Khaira in 2015, 2016,
2017 and 2018 shows the same trend, on the
other hand the correlation score between
Altman-Zmijewski in 2016, Springate-Zmijew-
skiin 2016, Grover - Zmijewskiin 2016 and 2018
were not significant.
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The strong correlation in some models may be
caused by the causes of almost the same distress so
that the resulting cut off point becomes appropriate.
Apart from that the predictors used are also appro-
priate.

When compared with the theory of financial
distress which states that financial distress are
influenced by elements of the balance sheet influ-
ence and earnings effect [19], then for the condition
of manufacturing companies in Indonesia, financial
distress are more influenced by financial leverage
and profitability.

When associated with the types of theoretical
models that determine the causes of bankruptcy,
namely balance sheet decomposition measures,
gambler's ruin theory, cash management theory,
and credit risk theories, then by looking at pre-
dictors of research results it can be concluded that
the suitable theoretical model is the balance sheet
decomposition measures.

Common ratio categories used to predict
financial distress are debt-repaying ability, earnings
ability, financial structure and management effici-
ency [5]. This finding found that more suitable ratios
to predict financial distress in Indonesia are earning
ability and financial structure. It is because when
the portion of debt in the capital structure increases,
especially debt in foreign currency [4], the possibility
of bankruptcy also increases. Foreign exchange
rates put pressure on companies in Indonesia, espe-
cially debt in foreign currencies [7]. Capital struc-
ture is also related to economic conditions. If the
economy is bad, interest rates increase, consequent-
ly the amount of debt increases [9].

In this study, earning ability or profitability
uses the ratio of net income to total assets (ROA).
ROA is also a proxy of company performance [26].
The company's performance means the company's
work performance [8]. The result of this study indi-
cates that the company's performance largely deter-
mines the financial health status of the company,
the better the company's performance the healthier
the company.

The financial distress prediction in Indonesia
is closer to the model produced by Altman, Spri-
ngate, Khaira, and Zmijewski. The Grover model is
not suitable to use in conditions of financial distress
in Indonesia because it does not have a predictor of
leverage. Furthermore, this financial distress pre-
diction model can also be used to predict the finan-
cial health of a company.

CONCLUSION

The most accurate model to predict the con-
ditions of financial distress in Indonesia is the
Khaira model, and the most inaccurate model is the.

It probably caused by the lack of a predictor in the
form of leverage ratio in Grover model, because this
model only uses liquidity and profitability ratios. In
Indonesia, most companies that experience finan-
cial distress have problems with their debts so that
if the leverage ratio is not included as a predictor
then the predictive power will be weak.

Prediction models that have strong correla-
tions are Zmijewski-Khaira, Springate-Khaira,
Altman-Springate, and Altman-Khaira. These mo-
dels have elements of profitability and leverage.
This present research contributes on providing a
most accurate model to predict the financial distress
condition in Indonesia. The model benefits for
decision makers and business consultants.

Limitation and Suggestion

The use of a financial distress prediction model
must consider the cause of the financial distress
properly. If that is caused by financial and opera-
tional problems then the proper forecast (the right
element or factor) is the ratio between the profita-
bility and financial leverage. If the cause of the
financial distress is due to less experience or wrong
strategy of operation then the correct element or
factor that must be properly or suitably chosen is the
ratio between efficiency and liquidity. As a rule of
thumb or general knowledge is that there is no
single model that can be utilized for all situations.

To confidently predict the financial distress in
Indonesia which is mostly due to the huge amount
of debt and negative net income, a good prediction
model is a model that accommodates the ratio of
profitability and leverage. Furthermore, in using
the financial distress prediction model to measure
the financial health, the observation of fit levels in
terms of leverage, profitability, liquidity, or asset
management must be thoroughly explained. In
principle, all the mentioned factors depend on a
forecast approach used in a prediction model.

This present study only focuses on a correlation
among five prediction models. A further research
will include other prediction models such as the
Fulmer and CA-Score models.
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