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ABSTRACT

The 1998 Tom Yum Kung crisis revealed that the collapse of companies in the
financial industry then severely affected companies in other industries. Nowadays, the
financial system represents the main blood of the Thai economy and positions in highest
industry ranked by SET's market capitalization in the year 2012. If the financial industry
malfunctions, the whole economy will be affected. The financial crisis will create a huge
impact to the economy of the country and the world at large. The pre-alert system for
financial companies will then be necessary in order to prevent future firm failure.
Hence, the objective of this study was to construct the econometric model to
predict the possibility of bankruptcy of finance companies that are listed in the Stock
Exchange of Thailand from year 2008 to 2012. It also aimed to determine the relationship
between financial ratios and the possibility of bankruptcy. The econometric methodology
used was the logistic regression. In this study, the sample consisted of 21 bankrupted
companies and 198 non-bankrupted companies. The bankrupted companies are those
delisted and/or assigned SP (Trading Suspension) or NC (Non-Compliance) sign.
The dependent variable for this study was the binary variable where "1" is
bankruptcy and 0 is otherwise. The independent variables consist of eight financial ratios,
classified into four categories. These are profitability, liquidity, asset management and
business risk. Logistic regression analysis with backward stepwise was used to eliminate
the least significant variables to obtain final best fit model. The result from this study
shows that the bankruptcy prediction model contains only the current ratio. This current
ratio is negatively related to the bankruptcy possibility. An increase in the current ratio is
likely to reduce the chance of bankruptcy. In addition, it was found out that the prediction
model is able to predict the likelihood of bankruptcy and classified the bankrupted and
non-bankrupted companies with 86.67 percent of accurate classification. Thus, the
current ratio is a key indicator to check the future bankruptcy possibility of companies.
Management, financial controller, investor, etc. can apply the constructed model to adopt
as one of the alternative choices for monitoring companies and industry performance in
order to take necessary action for prevention and protection of their own wealth and
propensity.
v
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CHAPTER 1
GENERALITIES OF THE STUDY

1.1 Background of the study

The 1997 - 1998, the Tom Yum Kung crisis created a severe economic collapse in
Thailand's financial system. During the crisis, net depositors (surplus earning person)
who

regularly

provide

monthly

deposit/investment

were

starting

to

stop

depositing/investing their money in these financial companies. On the other side, net
borrowers (deficit earning persons) are delaying the repayment of interest and loan
principal. With this scenario, the whole financial sector malfunctions. When these
financial companies cannot force borrowers to pay back loans, companies became illiquid
. and have to correct the problem by seeking external sources of fund to re-balance the
financial condition. However, during economic depression, it's not easy for companies to
get enough funds. This will eventually lead to a big problem since these companies could
potentially end up with exhausted cash reserves. (Chomthongdi, 2008)
Besides, as a consequence of the Tom Yum Kung crisis, 56 financial companies were
shut down; several companies were discontinued, taken over or acquired. Moreqver,
companies that had survived suffered a huge amount of bad debts and NPLs (nonperforming loans), which further required them to perform business reorganization. (Hill,
2003). Due to the globalization, the Tom Yum Kung crisis in Thailand had spread out to
other Asian countries such as Indonesia, South Korea, Philippines and Malaysia
(Muchhala, 2007). To lessen the severe effect of such economic crisis, the Thai
government has adopted several monetary policies to reform financial sectors and
business sectors, together with the implementation of various macroeconomic policies.
Specifically, after the flexibility of foreign-ownership restrictions in the post-crisis period
announced by the Thai government, foreign companies were allowed to take control over
Thailand's domestic companies (Muchhala, 2007).
In 2008, there was a collapse in the U.S. subprime lending system, leading to a crisis

in the U.S. financial system. This crisis also negatively affected Thailand in a very fast
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pace. The SET index went down for 5 consecutive days due to this crisis (Chatchawan,
2008).
Referring to these two economic crises, there are two main issues that can be learned.
First, the financial crises started occurring in the financial system which is an important
· system in the country. The collapse of financial companies then negatively affected the
wealth of individuals, companies, and finally the economy, since companies and
individuals require financial support from the financial companies. Hence, preventive
mechanisms are necessary for defense against the reoccurrence of the next crisis.
In Thailand, the financial industry is one of the industries that play an important role
in the economy. Evidence shows that recently from year 2008 to 2011, the market
capitalization of financial industry was ranked second following resources industry as
shown in Table 1.1. Interestingly, in 2012, the financial industry becomes the biggest
industry in the Stock Exchange of Thailand as it has the highest market capitalization.

Table 1.1: Summary of SET's top 3 industries ranked by market capitalization

.

(2008 to 2012)
Market
Rank of Top
Year
Capitalization
3 Industries
(M baht)
Resources
1,232,241,228.68
2008
Financials
611,841,993.62
Technology
444,854,753.63
1,830,272, 150.01
Resources
2009
Financials
1,331,291,964.80
842,500, 192.87
Property
2,406,310,704.50
Resources
2010
Financials
1, 756,603, 774.46
1,121,809,905.84
Property
2, 160,430,946.45
Resources
2011
Financials
1,700,159,302.13
Services
1,222,578,688.03
2,510,401,578.36
Financials
2,431,277,713.76
2012
Resources
2, 103,380,858.40
Services
Source: SETSMART database system

SET Market -Capitalization
(M baht)
-

3,568,223,478.26

5,873,100,934.20
-·

8,334,684, 113.56

8,407 ,696,085 .57

11,831,448,074.40

'

Percentage

34.53 %
17.15%
12.47 %
31.16 %
22.67 %
14.35 %.
28.87 %
21.08 %
13.46 %
25.7%
20.22 %
14.54 %
21.22 %
20.55 %
17.78 %

The second issue that can be observed from the two crises is that these economic
crises were found to be spreading out to the world's economy. They affected a lot of
2

people, businesses and society almost all over the world. Therefore, a monitoring tool is
required to foresee the potential financial problems that might exist in the future. If the
crisis in the financial system happens again, it will create huge effects to the world's
economy.
Therefore, it is interesting to study the fundamental mechanism that can be used to
investigate and monitor the financial performance of financial companies. To do so, this
study employed the financial ratios analysis, one of the best tools to check the
effectiveness of companies. The ratio analysis is also widely used by financial managers
to monitor the performance of companies, competitors and industries (Drake, 2013).
Indeed, financial ratios have been used in many areas of the research for many years.
Many researchers use financial ratios to predict the possible stock price in the future
(Lewellen, 2004, Kheradyar, Ibrahim & Nor, 2011), future chance of taken over (AlMwalla, 1992) and future bankruptcy possibility (Altman, 1968).

1.2 Statement of the Problem

The financial system now represents the strength of countries' economy. If financial
system malfunctions, it may lead to economic disaster. Once the failure starts, it will take
a long period to go back into its normal state.
In the past, profits from financial companies and banks were mainly from credit &
loan departments that were granted to businesses and individuals. Canadian Bankers
Association (2012) claimed that in the past, an interest income was only an indicator of
the bank's strength. Unlike today, many financial products and services were changed
into non-interest financial services, such as financial consultation, financial plan,
retirement plan, tax planner, employee benefits plan, mutual fund, insurance, etc. This
implies that today's financial companies have higher chances to enter into riskier
businesses as they offer more services. If they fail, it will create larger impact to the
economy and social welfare than in the past. Hence, the pre-alert system is required.
Many researchers suggested the bankruptcy prediction models as a warning tool to
prevent the occurrence of a firm's failure. However, those models were developed in the
old days where the financial systems were not so complex. This study then attempted to

3

propose another bankruptcy prediction model that can be represented as an analysis tool
for Thai financial companies that are now riskier than before.

1.3 Research Objectives

The primary goal of this study was to construct the bankruptcy prediction model of
the financial companies listed on the Stock Exchange of Thailand from 2008-2012. In
addition, this study attempted to investigate the relationship between financial ratios and
the possibility of bankruptcy.

1.4 Research Questions

There are two primary research questions of this study.
1. What is the proper bankruptcy prediction model for listed financial companies in
Thailand?
2. Are there any relationships between financial ratios and bankruptcy possibility of
financial companies listed on Stock Exchange of Thailand?

1.5 Scope of Research

,_.

-

A sample of companies used in this study was the SET listed companies under
financial industry, including only the banking sector and finance & securities sectc!".. The
data used were the yearend annual data from 2008 - 2012 and were collected from
SETSMART database. The dependent variable is a binary variable as 'l' for bankruptcy
company and 'O' for non-bankruptcy one. Eight independent variables are financial ratios
which can be obtained from financial statement and note to the financial statement. These
financial ratios were selected based on previous literature that examined financial
companies. They were selected from the financial statements to be calculated as financial
ratios. The statistical methodology to be used is the "logistic" regression analysis.

1.6 Significance of the study

The results from this study are beneficial to depositors and investors who are
claiming to be the "Source of Fund" of financial companies. These depositors and
investors need to have a simple and understandable model that can help them monitor
4

financial companies' activities. There is a need to know whether these companies enter or
get involved into high risk projects, such as easy-credit policy, sub-prime lending,
offshore transaction, collateral in real-estate project and management fraud. Indeed, this
model can help them to protect their wealth and propensity.

1. 7 Limitation of the Research

Not only financial ratio can be used to make a prediction on companies' bankruptcy
possibility, but the non-financial variables as well. Costanzo, Trigo, Jimenez and
Gonzalez (2004) found significant relationship of bankruptcy possibility with the use of
macroeconomic variables, such as domestic interest rate, exchange rate, GDP, in case of
Venezuela's companies. Wheelock & Wilson (2000) also adopted the managerpent
quality in terms of cost inefficiency and technical inefficiency in their study to prove
whether such management skills can cause the U.S. companies to fail or not. However,
this study aimed to focus only on financial ratios as easy-to-analysis tool for depositors
and investors.

1.8 Definition and Terms

Bankruptcy is a financial condition such that the sum of debts is greater than all of

property, at a fair valuation. (Stearn, 2007)

Financial ratio analysis is effective analysis technique in distinguishing high performing

companies from others, tends to compensate for disparities and controls for any size
effect on the financial variables being studied (Samad, 2004).

Logistic regression is an approach to prediction, like Ordinary Least Squares (OLS)

regression. However, with logistic regression, the researcher is predicting a dichotomous
outcome. This situation poses problems for the assumptions of OLS that the error
variances are normally distributed. Instead, they are more likely to follow a logistic
distribution (Newsom, 2012).

5

Market capitalization (or market cap) is the value of the shares of listed companies; it

is equal to the share price times amount of shares outstanding. Market capitalization
could be used as a proxy for the company's net worth and is a determining factor in some
forms of stock valuation for the investor in estimating an intrinsic value (Neiman, 1990).

Non-performing loan (NPL) is a loan granted but borrower cannot be able to pay back

the interest payment or principal. Loans become non-performing normally after being
default for 90 days on average and depend on the loan contract between lender and
borrower. Bank must set reserve money to cover potential losses on every loan (loss
provision) and write-off in profit (Beck, Jakubik & Piloiu, 2013).

Sub-prime lending means making loans to people who may have difficulty m

maintaining

the

repayment schedule,

sometimes

reflecting

setbacks

such as

unemployment, divorce, medical emergencies, etc. (Coy , 2007).
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CHAPTER2
REVIEW OF LITERATURE AND STUDIES
This chapter explains the theory of bankruptcy, definitions of bankruptcy and the
variables that are found to be predictors of bankruptcy.

2.1 Symptoms of bankruptcy

The Law office of Neil Crane (2012) explains that companies' creditworthiness and
companies' credit balance which were borrowed from external parties are the primary
symptoms of bankruptcy. A very high credit level means that companies filled with debts
are unable to pay back the balance to the borrower. In addition, Blum (1974) explains
that the accounting financial statement data can send a signal of bankruptcy. The
financial statement provides information to evaluate companies' bankruptcy possibility .
. Moreover, Dellutri and Florida (2012) expressed that the symptom of bankruptcy starts
when a company uses all maximum credit limits and is unable to repay the balance to
unlock a credit limit. This will lead to a liquidity problem in the future.

2.2 Bankruptcy definition

The definition of "Bankruptcy" is widely used interchangeably in

academi~. and

business terms nowadays. Altman ( 1968) mentioned bankruptcy in terms of companies
which are unable to operate and receive legal status or are forced to submit a reorganized
plan under the bankruptcy act. Lamprecht (2013) explained that bankruptcy is a formal
legal state for the company. In addition, Moreover, Zaki et al. (2011) stated that
bankruptcy is the period when institutions are unable to repay a payment obligation to
creditors. Ronapat (2006) also defined it as a firm's inability to repay debts. In general,
all terms sharea a common meaning- unable to continue, to operate, to perform business
. activities due to one or more causes of problems.
Therefore, in this study, this definition is suggested by Khunthong (1997) in which
the "Bankrupted Company" is a company that had an incomplete financial statement
period and had delisted a possibility status and/or posted supervision signs which are SP
(Suspension) and/or NP (Non-compliance) from 2008 to 2012. On the other hand, "Non7

Bankrupted Company" is a company that had completed financial statement period from
year 2008 to 2012 and did not have delisted a possibility status and/or posted supervision
signs which are SP (Suspension) and/or NP (Non-compliance) during the sample period.

2.3 Financial Ratios and Bankruptcy
Financial statement is a quantitative measurement collection of a company's activities
starting from day-to-day until it reaches the end-of-period stage. Financial statements can
summarize what companies are doing and what the results from operations are.
Intentionally manipulating of financial data or undisclosed financial data affects the
companies' valuation by auditosr, investors and regulators. Judijanto and Khmaladze
(2003) described the problem of the Indonesian financial sector collapse in the middle of
1997. They asserted that one reason most companies failed was because the financial
statement data did not discloses true information and provided very little information to
the public. Hence, the financial statements in the Indonesian financial sector are needed
to be reformed by including meaningful information and financial notes explaining all
hidden information to the public. Lewis (2007) explains that investors are unaware of the
financial problems of the American companies if companies intentionally did not provide
enough information in financial reports. Hence, the stock exchange commission (SEC) is
to force the company to show the real financial report effectively to investor valuation.
As a result, prior evidence above implied that data from financial statement can signal
what is going on inside the companies.
The analysis of the financial wealth of the company is to apply the financial ratio
analysis which is the common way to use one or more financial statement data to perform
mathematical or statistical techniques to describe financial conditions of selected entity or
any area of interest. The ratio analysis is widely used and accepted by many individuals,
institutions, industries, private & public organizations and countries for many years. The
most valuable features of ratio analysis are the ability to make comparison without size
effect while holding other factors constant and the ability to make comparison of
companies' internal performance or comparison between companies (Kumbirai & Webb,
2010)
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Therefore, this study attempted to construct the bankruptcy prediction model using
multiple ratios obtained from financial statement data. The financial ratios are classified
into four groups which are profitability, liquidity, asset management and business ris~.

2.3.1 Profitability

Profit means the revenue- generating power of the companies. The level of profit
can be one of the key indicators of the companies' financial problems. Profitability shows
the business capability to generate income from the core business unit of the companies.
Sangmi and Nazir (2010) examined the bankruptcy possibility of firms in India from
2001 to 2005 and revealed the negative relationship between profit level and bankruptcy
possibility. In addition, it was found out that the consistency in a positive profit level for
the past 5 years would positively reflect the company PIE ratio. They then suggested that
as companies operate with profits, a chance of becoming failure would be minimized.
Also, Reddy and Prasad (2011) studied Indian companies from 2005 to 2006 and reported
the negative relationship of profit level and bankruptcy. Moreover, Zaki, Bah and Rao
(2011) developed the prediction model in UAE from 2000 to 2008 by using cost-inc.ome
ratio to determine the profitability level of the company. It was found out that this ratio
can effectively describe the trend of profit level compared to the cost level. Also, they
showed that cost income ratio has a positive relationship with bankruptcy possibility.
Furthermore, Ahmad, Raza, Amjad and Akram (2012) investigated the possibility of
bankruptcy in Pakistan from 2008 to 2009. They used a ratio of profit (loss) before tax to
total income as a key variable to determine the profitability level of the sample for
bankruptcy detection. Their results showed that the decrease in asset growth rate as proxy
for profitability can indicate potential financial distress of the companies.
For this study, the profitability is measured by profit (loss) before tax to the total
income ratio and cost to income ratio as suggested by Ahmad, Raza, Amjad and Akram
(2012), and Zaki, Bah and Rao (2011), respectively. Moreover, it is expected that the
Profit (loss) before tax to total income ratio is negatively related to the probability of
bankruptcy, whereas cost to income ratio is positively related to the probability of
bankruptcy.

9

2.3.2 Liquidity
Liquidity means the ability to measure tolerance level of the companies when
· financial distress happens. It also implies how well the companies can diversify their
risks to cope with difficult situations. Most of the small and medium sized businesses are
always challenged with this liquidity issue.
Zaki, Bah and Rao (2011) found out that net cash flow can be used to represent
liquidity level of the companies in UAE from 2000 to 2008. Net cash flow is calculated
from cumulative operating cash flow, financing cash flow and investing cash flow. If the
net cash flow shows positive balances, companies have sustainable reserve cash balance
in the companies that can be used to support when problems occur later. Moreover,
Ahmad, Raza, Amjad and Akram (2012) used current ratio as a liquidity measurement of
the companies in Pakistan from 2008 to 2009. Current ratio is used to compare the level
of most liquid assets of the companies with most shot-term liabilities to determine the
matching level of the maturity of the companies' obligation. They found out that current
ratio has negative relationship with bankruptcy.
For this study, the liquidity is measured by current asset to current liability ratio and
net cash flow ratio as suggested by Ahmad, Raza, Amjad and Akram (2012), Zaki, Bah
and Rao (2011), respectively. Moreover, it is expected that liquidity is negatively related
to the probability of bankruptcy.

2.3.3 Asset Management
Asset management refers to how well companies can manage their assets compared
to the output produced. Prior studies show consistent results in which equity to total
assets has a negative relationship with the bankruptcy possibility. This means that an
increase in equity to total asset will decrease the possibility of bankruptcy. Ronapat
(2006) found out a negative relationship between equity to total asset and bankruptcy of
Thailand's companies using logistic regression analysis from 2000 to 2003. Dang (2011)
also showed that equity to total assets has a negative relationship with bankruptcy using
·Vietnamese companies from 2007 to 2010. Mayes and Stremmel (2012) presented the
negative relationship of bankruptcy and equity to total assets by using U.S. bank data
from 1992 to 2012. In addition, Zaki, Bah and Rao (2011) explained that equity to total
10

11rF. ASSUMPTION UNIVERSITY LIBRAI•

assets has a negative relationship with the bankruptcy of companies in UAE from 2000 to
2008. However, they asserted that equity to total assets cannot explain the trend of asset
management of the companies. To explain the trend of asset management, Ahmad, Raza,
Amjad and Akram (2012) experimented Pakistani companies from 2008 to 2009 using
the total asset growth as a variable to determine the trend. They concluded that an
increase in the asset growth level indicated that companies are expanding its businesses
and have a projected future cash flow steam, resulting in a low possibility of failure in the
near future.
For this study, the asset management is measured by equity to total asset ratio and
total asset growth rate as suggested by Ahmad, Raza, Amjad and Akram (2012), Zaki,
Bah and Rao (2011), respectively. On this study, it is expected that the asset management
ratio is negatively related to probability of bankruptcy.

2.3.4 Business Risk

Business risk measures the downside risk indicator of the companies. Risk can be
viewed from both inside and outside the company. For the inside view of the companies,
non-performing-loan level is a popular risk indicator of how companies manage level of
loan that is settled as loss. Dang (2011) used Vietnamese companies sample from 2007 to
2010 and Vijayakumar (2012) applied Indian companies' sample from 2009 to 2010.
Both studies found a positive relationship of the ratio of non-performing-loan (NPLs) to
total loans to the bankruptcy possibility. The higher amount of ratio will create a high
possibility of becoming bankrupt. Reddy (2012) found the same result on the positive
relationship of the ratio of NPLs to total loans and bankruptcy in Indian companies
sample from 1999 to 2009. They asserted that the lower percentage of the ratios results in
better performance for the companies. In addition, Zaki, Bah and Rao (2011) found a
consistent result that a ratio of NPLs to total loan level can be used to predict the
bankruptcy possibility of the UAE companies from 2000 to 2008.
For the outside view of the companies, price-to-earnings (P/E) ratio is popular risk
indicator of how investors perceive companies' performance. The perception of investors
can be reflected in the price of the stocks to earning level. Ahmad, Raza, Amjad and
Akram (2012) used P/E ratio to determine the bankruptcy possibility of the companies in
11

Pakistan from 2008 to 2009 and reported that PIE ratio have a negative relationship with
bankruptcy. Hence, they concluded that this variable truly reflected the companies' value
in terms of stock pricing. PIE can tell how the business risk of the companies is and
signals the risk of investment decision of the investors.
For this study, the business risk was measured by non-performing-loan (NPLs) to
total loan ratio and price-to-earnings (PIE) ratio as suggested by Ahmad, Raza, Amjad
and Akram (2012) and Zaki, Bah and Rao (2011) respectively. In addition, it is expected
that non-performing-loan (NPLs) to total loan ratio is positively related to probability of
bankruptcy, whereas price-to-earnings is negatively related to the probability of
bankruptcy.

Table 2.1 A Summary of prior studies regarding the relationship between the
independent variables and bankruptcy
'

Relationship
Categories

Financial Ratios

with
bankruptcy

Previous Studies
~I

Profit (loss) before tax to
Profitability

Negative

Ahmad et al. (2012)

Positive

Zaki et al. (2011)

Negative

Ahmad et al. (2012)

Negative

Zaki et al. (2011)

Negative

Zaki et al. (2011)

Negative

Ahmad et al. (2012)

Positive

Zaki et al. (2011)

Negative

Ahmad et al. (2012)

Total Income
Cost to Income
Current asset to Current

Liquidity

liability
Net cash flow

Asset

Equity to Total asset

Management

Total asset growth

.

Non-performing-loan to
Business

Total loan

Risk
Price to Earning
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CHAPTER3
RESEARCH METHODLOGY
This chapter describes the data collection process and research methodology used for
this study. The research hypothesis for bankruptcy prediction testing is explained in the
last part of the chapter.

3.1 Data Collection

The data from this study were collected from the SETSMART database· and
Bloomberg database.

Since the study emphasized on the bankruptcy of financial

companies, the sample consisted of listed companies in the financial industry, one of the
eight industry groups classified by the Stock Exchange of Thailand. However, there are
three sectors in this financial industry which are (i) bank sector, (ii) finance and security
sector and (iii) insurance sector. This study included only the listed firms in both bank
sector and finance and security sector because these two sectors nowadays offer various
financial services to depositors and investors. Besides, companies in insurance were
excluded due to different balance sheets and revenue streams in terms of recognition and
impact level when crisis occurs (Klein , 2013)
Table 3.1 shows the number of listed companies in financial industry classified into
three sectors. It was found out that from 2008 to 2012, the number oflisted companies in
the financial industry was between 60 and 62 firms. Since this study considered only
firms in the banking sector and the finance and security sector, the number of firms
observed in this study was from 43-45 companies from 2008 to 2012.
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Table 3.1.1: Number of financial companies in financial industry (3 sectors) du.ring
year 2008 to 2012

Finance
Year

Banking

&

sector

Security
sector

Financial

Banking and
Finance &
Security sectors

Insurance

industry

sector

(All Sectors)

2008

12

32

44

16

60

2009

12

32

44

17

61

2010

11

32

43

17

60

2011

12

33

45

17

62

2012

11

32

43

17

60

Source: SETSMART database system

'~
~

The sample companies are further classified into two groups; bankruptcy

gro~p-

and

non-bankruptcy group. The firms in the bankruptcy group are those that were reported on
SET's delisted report and were given supervision posted sign as delisted, SP (Trading
Suspension trade sign ) and/or NC (Non-Compliance trade sign. These posted signs were
preferred in this study because they indicate that companies have potential problems as
suggested by Khunthong ( 1997)
Since the number of bankrupted firms in this study was too small, the l-to-1 matching
technique suggested by Altman (1968) cannot be applied properly. Hence, for each year,
once the bankruptcy firms were categorized, all the remaining firms in the same sectors
were classified as non-bankrupt firms. Moreover, the data are divided into two sets; one
is in-the sample data and another is out of sample data. Data from 2008 to 2010 are called
as in-the sample data and used for model development. Data in year 2011, named as outof-sample data was used for testing the predictive ability of bankruptcy model by
comparing the estimation results with actual companies' status in year 2012.
Table 3.2 presents number of companies to be used in the study. In addition,
appendix A shows the name of listed bankrupted firms used in this study.
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. Table 3.1.2: The number of sample of bankrupt and non-bankrupt companies
Year

Bankrupted

Non-Bankrupted

Total

companies

companies

companies

In-the-sample data

2008

3

41

44

2009

8

36

44

2010

4

39

43

Sub-Total (2008-2010)

15

116

131

42

45

40

43

82

88

Out-of-sample data

2011
2012
Sub-Total (2011-2012)

3

~- \\

Total (2008-2012)

3

~ j~

6
21

~

l/

198

~

219

Source: SETS MART database

3.2 Methodology
3.2.1

Logit Regression Model

This study adopted the Logistic regression model. Under logical analysis, the
concept that best fits the maximum likelihood of the data is applied to the model
estimation when dealing with binary variable such as bankruptcy or non-bankruptcy. Like
MDA, Logit takes into account several parameters at the same time. However, it has a
superior advantage than the MDA as it can correct the problem of linear regression
(unboundness) (Khunthong, 1997). Another advantage oflogit analysis is that it is able to
handle both linear and nonlinear regression model with no distribution assumption like
other analysis required. (Supparerkchaisakul, 2011)
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The following is the logistic regression model to be tested in this study;

Y;1 =a+ [J1CUR;1 + /J2 FCFu + /J3PE;1 + fJ4 ASEI';1 +
fJ5 ETAit + /J6 EBY;1 + /J7 COSI';1 + fJ8 NPLit + &;
Where,
Y

= bankruptcy possibility

a

= regression slope

CUR = Current ratio
FCF

=Net cash flow ratio

PE

=Price-to-Earnings ratio

ASET = Asset growth ratio
ETA

= Equity to total asset ratio

EBT

= Earning before tax ratio

COST =Cost-to-income ratio
= NPL to total loan ratio
= coefficient of current ratio
= coefficient of net cash flow ratio
= coefficient of price-to-earnings ratio
= coefficient of asset growth ratio

ps
P6
P7
p8

= coefficient of equity to total asset ratio

E

=error term

= coefficient of earning before tax ratio
=coefficient of cost-to-income ratio
=coefficient ofNPL to total loan ratio

Table 3.2 presents the measurements of all variables.
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Table 3.2: Measurements of all variables
Symbol

Category

Measurement

CUR
(Current ratio)

Liquidity

Current Asset I Current Liability

FCF
(Net cash flow ratio)

Liquidity

Cash flow from operating ± Cash flow
from investing ± Cash flow from
financing

EBT
(Earnings before tax ratio)

Profitabi Iity

Revenue - Expense (excluded tax)

COST
(Cost-to-income ratio)

Profitability

Operating Expense I Operating Income

ASET
(Asset growth ratio)

Asset
Management

Earning assets current period I Earning
assets prior period

ETA
(Equity to total asset ratio)

Asset
Management

Equity I Total Asset

NPL
(NPL to total loan ratio)

Business
Risk

NPL Loan I Total Loan

Business
Risk

Market value per share I Earnings per share .

PE
(Price-to-Earnings ratio)

I~

In order to calculate the probability of bankruptcy, the probability function is as
following:

"

I:t
Where;

SINCF 1969

f; =probability of bankruptcy (1 =bankruptcy, 0 =non-bankruptcy)
A logistic regression model is different from general regression model because the
logistic regression model uses Maximum Likelihood (ML) estimation to obtain all
possible outcomes at the lowest possible errors. In addition, the logistic model is the
technique used to forecast the probability of the final outcome of selected entity or area
of interest and to classify the bankruptcy firms (Khunthong, 1997). If the probability of

( f; = 1) is more than 0.5, the sample firm is classified as bankrupted firm, whereas if the
17

probability of ( f;

=

0) is less than 0.5, the sample firm is classified as non-bankrupted

firm. A 0.5 cutoff point of accuracy classification was suggested by Peng and So (2002)
and by Shar, Shah and Jamali (2011).

3.2.2

Testing procedure
Prior to constructing the prediction model, the study revealed the descriptive

statistics for all independent variables. In addition, the Pearson's Correlation test _was
presented in order to prove whether the multicollinearity problem between independent
variables exists or not. If two independent variables are highly related, it will create a bias
in model estimation. Therefore, in the case of multicollinearity in which a correlation
coefficient is more than 80% or less than -80%., one variable should be dropped out from
the model (Aguilera, Escabias and Valderrama, 2005)
In constructing the bankruptcy prediction model, all independent variables were
included in the logistic regression model. A total of 131 observations (n=131) collected
form 44 companies from 2008 to 2010 were used for the model construction. The
stepwise regression analysis was employed with the backward selection process. For
each step of variable selection, the variables that are not significant at 5% level were
eliminated for the model. The final model was the one that includes only the variables
that are significant at 5% level. The final model was used for prediction purposes. Next,
once the prediction model was obtained, it was used in testing data in year 2011

ag~inst

the actual data in year 2012 in checking the predictive ability of the bankruptcy model. In
classifying the firms as bankrupted firms or non-bankrupted ones, the probability of
bankruptcy was calculated. If the probability of bankruptcy is more than or equal to 0.5,
the firm is predicted to be bankrupted firm, whereas If the probability of bankruptcy is
less than 0.5, the firm is predicted to be non-bankrupted firm. The cutoff point of 0.5 was
used to classify the firm as suggested by Peng and So (2002) and by Shar et al. (2011).

3.3 Research Hypotheses

The hypotheses testing for this research were as follows:
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3.3.1 Profitability

Since a ratio of profit (loss) before tax to total income measures the ability of
companies profit generation, it means that if profit (loss) before tax to total income is
high, the chances of bankruptcy will be minimized (Ahmad, Raza, Amjad and Akram,
2012). The following are the testable hypotheses;

Hlo: There is no relationship between Profit (loss) before tax to Total income

ratio and bankruptcy possibility
Hla: There is a relationship between Profit (loss) before tax to Total income ratio

and bankruptcy possibility

Since the ratio of cost to income measures ability of companies to

contro~

the

operation cost affecting the profit level, it means that if cost to income is low, the chance
of bankruptcy will be minimized (Zaki, Bah and Rao, 2011). The following are the
testable hypotheses;

H2o: There is no relationship between Cost to Income ratio and bankruptcy

possibility
H2a: There is a relationship between Cost to Income ratio and bankruptcy

possibility

3.3.2

Liquidity

Since the ratio of current asset to current liability measures the ability of
companies to maintain short-term obligations, it means that if current asset to current
liability is high, the chance of bankruptcy will be minimized (Ahmad, Raza, Amjad. and
Akram, 2012). The following are the testable hypotheses;

H3o: There is no relationship between Current asset to Current liability ratio and

bankruptcy possibility
H3a: There is a relationship between Current asset to Current liability ratio and

bankruptcy possibility
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Since the ratio of net cash flow measures the company's liquidity level, it means
that if the net cash flow is high, the chance of bankruptcy will be minimized (Zaki, Bah
and Rao, 2011). The following are the testable hypotheses;

H4o: There is no relationship between Net cash flow ratio and bankruptcy
possibility
H4a: There is a relationship between Net cash flow ratio and bankruptcy
possibility

3.3.3

Asset Management
Since the ratio of equity to total asset measures the ability of the company to

manage assets, it means that if a ratio of equity to total asset is high, the chance of
bankruptcy will be minimized (Zaki, Bah and Rao, 2011). The following is the testable
hypothesis;

J..;;,

HSo: There is no relationship between Equity to Total asset ratio and bankniptcy
possibility
HSa: There is a relationship between Equity to Total asset ratio and bankruptcy
possibility

Since theratio of total asset growth measures ability of company's asset trend, it
means that if the total asset growth is high, the chance of bankruptcy will be minimized
(Ahmad, Raza, Amjad and Akram, 2012). The following are the testable hypotheses;
H6o: There is no relationship between Total asset growth and bankruptcy
possibility
H6a: There is a relationship between Total asset growth and bankruptcy
possibility
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3.3.4

Business Risk
Since the ratio of non-performing loan to total loan measures the risk of having

non-performing loan, it means that if the ratio og non-performing loan to total loan is
low, the chance of bankruptcy will be minimized (Zaki, Bah and Rao, 2011). The
following are the testable hypotheses;

H7o: There is no relationship between Non-performing-loan to Total loan ratio

and bankruptcy possibility
H7a: There is a relationship between Non-performing-loan to Total loan ratio·and

bankruptcy possibility

Since the ratio of price to earning measures ability of company risk, it means that
if the price to earnings ratio is high, the chance of bankruptcy will be minimized (Ahmad,
Raza, Amjad and Akram, 2012). The following are the testable hypotheses;

H8o: There is no relationship between Price to Earning ratio and bankruptcy

possibility
H8a: There is a relationship between Price to Earning ratio and bankruptcy

possibility
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CHAPTER4
EMPIRICAL RESULTS

This chapter presents the descriptive statistics, Pearson's correlation test, logistic
regression results, and predictive ability of the bankruptcy model.

4.1

Descriptive Statistic
Table 4.1 shows the general statistical results. It represents the minimum,

maximum, mean, and standard deviation of each selected independent variable. It was
found out that the current ratio of listed financial firms was between 0.19 and 37.42, with
the average of 2.347. Net cash flow was from -113,449 to 169,860, with the average of
3,736.10. Price-to-Earnings ratio was range from -193.33 to 196,000, with the average of
3,736.10. For Asset growth was from negative 61.67 to positive 174.57, with the ave.rage
of 9.037. For Equity to total asset ratio was between 2.37 to 98.19, with the mean of
40.258. For Earnings before tax ratio was range from negative 151.63 to positive 191.70,
with the mean of 14.241. For Cost to income ratio was between 33.95 and 193.13, with
the average of 79.919. For NPL to total loan ration was between negative 5.80 and
positive 99.53, with the average of 10.956.

.:e

Table 4.1: Descriptive statistics of all selected variables
Variable
Current ratio
(CUR)
Net Cash flow
(FCF)
Price-to-Earning
PE
Asset Growth
(ASET)
Equity to Total
Asset (ETA)
Earning Before
Tax (EBT)
Cost to Income
(COST}
NPL to Total Loan
(NPL)

Min

Max

0.19

37.42

Mean

Std. Deviation

2.347

4.307

('

-113449

169860

3736.10

24642.430

-193.33

19600.00

161.147

1650.872

-61.67

174.57

9.037

28.651

2.37

98.19

40.258

28.948

-151.63

191.70

14.241

34.295

33.95

193.13

79.919

26.478

-5.80

99.53

10.956

17.196
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4.2

Pearson's correlation test
Pearson's correlation is the most famous correlation testing technique between two

variables. The value of Pearson's correlation is between -1 to +l to explain the strength
of relationship among variable. Pearson's correlation -1 means that the 2 variables
havestrong opposite direction relationship while Pearson's correlation+ 1 means that the
2 variables have strong same direction relationship. (Vorechovsky, 2011). Table. 4.2
shows the Pearson's correlation matrix among all 8 independent variables. The result
shows that the correlation coefficients of independent variables are not more than 0.8 and
not less than -0.8. Therefore, there is no multicollinearity problem and all eight
independent variables are valid for further use.

Table 4.2 Pearson's correlation Matrix
CUR=current ratio, FCF =Net cash flow. PE= Price-to-Earnings ratio, ASET = Asset
growth, ET A = Equity to total asset ratio, EBT = Earnings before tax ratio, Cost = Costti-Income ratio, NPL = NPL to total loan
PE
-.012

ASET
-.186*

ETA
.544**

EBT
-.128

COST
.137

NPL
-.014

CUR

1

FCF
-.066

FCF

-.066

1

.090

.013

-.157

.050

-.076

-.054

PE

-.012

.090

1

-.153

-.087

-.036

.030

.019

ASET

-.186*

.013

-.153

1

-.191 *

.250**

-.235**

-.401 **

ETA

.544**

-.157

-.087

-.191 *

1

-.180*

.268**

.154

EBT

-.128

.050

-.036

.250**

-.180*

1

-.651 **

-.234**

COST

.137

-.076

.030

-.235**

.268**

-.651 **

1

.526**

NPL

-.014

-.054

.019

-.401 **

.154

-.234**

.526**

1

CUR

**Correlation is significant at the 0.01 level (2-tailed).
*Correlation is significant at the 0.05 level (2-tailed).

4.3

Logistic Regression and Hypothesis Testing Results
Logistic regression is performed by using the backward stepwise selection. Under

backward stepwise regression, all independent variables are included in the model. l'!ext,
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the insignificant variables (those having p > 0.05) are eliminated from the model until the
model includes only the significant variable (those having p < 0.05). Table 4.3 below
shows the results from the backward stepwise regression. The detail procedure of
backward stepwise and summary result is shown in appendix B.

Table 4.3 Stepwise Logistic Regression Results (Backward selection)

The logistics regression model is Yit =au+ CURu + FCFu + PEit + ASETit + ETAu +
EBTit + COSTit +NPLu+ eu, where Y =bankruptcy possibility, CUR=current ratio, FCF
=Net cash flow. PE= Price-to-Earnings ratio, ASET =Asset growth, ETA= Equity to
total asset ratio, EBT =Earnings before tax ratio, Cost= Cost-ti-Income ratio, NPL =
NPL to total loan. The number reported on the first line is the coefficient of independent
variable. The number in the parenthesis reports the p-value. *significant at 0.05 levei ·
Steps
CUR
FCF
PE
ASET
ETA
EBT
COST
NPL
Intercept
Model
Chi-square
Hosmer&
Lemeshow
chi-square

1

2
3
4
5
6
Independent variables in each selection step

7

8

0.102
(0.038)*

0.109
(0.029)*

0.175
(0.029*)
0.000
(0.471)
0.000
(0.854)
0.010
(0.301)
-0.016
(0.195)
0.006
(0.443)
0.015
(0.246)
0.013
(0.493)
-3.583
(0.001 *)
12.823
(8, 0.139)

0.174
(0.030)*
0.000
(0.457)

0.164
(0.034)*
0.000
(0.453)

0.164
(0.035)*

0.010
(0.286)
-0.016
(0.200)
0.006
(0.442)
0.015
(0.249)
0.014
(0.485)
-3.595
(0.001 *)
12.214
(7, 0.094)

0.007
(0.401)
-0.016
(0.219)
0.008
(0.299)
0.021
(0.047)

0.007
(0.398)
-0.015
(0.230)
0.008
(0.297)
0.021
(0.044)

-3.853
-3.907
-3.764
-3.101
-2.461
-3.416
(0.000*)
(0.000*)
(0.000*)
(0.000*)
(0.000*) .(0.000*)
11.757
11.153
10.440
9.296
7.323
5.740
(6, 0.068) (5, 0.048*) (4, 0.034*) (3, 0.026*) (2, 0.026*) (I, 0.017*)

7.712
(8, 0.462)

7.921
(8,0.441)

9.629
(8, 0.292)

0.156
(0.036)*

0.156
(0.034)*
'lY.

~
)
-0.015
(0.211)
0.008
(0.287)
0.020
(0.048)

9.887
9.162
(8, 0.273) (8, 0.329)

-0.017
(0.173)

0.014
(0.100)

5.313
(8, 0.724)

0.012
(0.181)

6.103
(8, 0.636)

9.711
(8, 0.286)

First, for step 1, all eight variables included. Results show that only the current ratio
(CUR) is statistically significant at 0.05% level. The model chi-square is 12.823 and the
Hosmer & Lemeshow chi-square is 7.712. According to the insignificant statistic of
model chi-square, the model does not fit with the data well. Hence, the second step of
regression was run. In the second step, it was found out that the least contributing
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variable is removed from the model, which is the price-to-earning ratio (P/E). After
removing the price-to-earning ratio (P/E), the model chi-square is 12.214 and the

H~smer

& Lemeshow chi-square is 7.921. However, insignificance of model chi-square was still

found. The next selection step was then required. For the third step, it showed that a ratio
of NPL loan to total loan (NPL) was removed. This resulted in the model chi-square of
11.757 and the Hosmer & Lemeshow chi-square is 9.629. However, insignificance of
model chi-square of 12.214 still existed. Further process was then necessary.
For the fourth step, net cash flow (FCF) is removed, resulting in the model chisquare of 11.153 and the Hosmer & Lemeshow chi-square of 9.887. At fourth step,
significance was found on the model chi-squared at 11.153. However, the model contains
the insignificant variables. Hence, the asset growth (ASET) was removed in the fifth step
for model improvement. It was found that for fifth step, the model chi-square improved.
Sixth step was still required as there were some insignificant variables included in the
prior step. For steps sixth and seventh, earnings before tax (EBT) and equity-to-total asset
(ET A) were removed and the model chi- squares were statistically significant wiih the
insignificance of the Hosmer & Lemeshow chi-square. However, at the end of step
seven,, the cost-to-income ratio still show insignificance. In the eighth and final step, the
cost-to-income ratio was removed as expected. A significance of the model chi-square of
5.740 and the insignificance of Hosmer & Lemeshow chi-square of 9.711 indicated that
the last model fit with the data well.
From step 1 to step 7 as depicted in table 4.3, each least insignificant variable is
remove one at a time, but since a model still includes insignificant variables (p 2: 0.05), in
·the next step, it still needs further elimination process on the least insignificant variables.
Noticeably, each time of the elimination, Chi-Square showed an improving trend
(increasing) and can imply that dropping out insignificant variable each time under
backward stepwise can help improve the efficiency of the model. As a result in step eight,
current ratio (CUR) shows only one remaining variable with statistically significant
relationship at 95% confident level (p < 0.05). It can be concluded that the ·null
hypothesis number 3 (H3o ), there is no relationship between current asset to current
liability ratio and bankruptcy possibility, can be rejected, while the null hypotheses of
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others (Hlo, H2o, H4o, H5o, H6o, H7o and H8o) cannot be to rejected at 95% confident
level.
In addition, it was found out that the coefficient of current ratio (CUR) has a
negative sign. This means that an increase in current ratio reduces the chance of
bankruptcy. This negative relationship was also found to be consistent in prior studies of
Baldwin, J. and Glezen, G. (1992). and Ahmad et al. (2012).

4.4

The bankruptcy prediction model

Table 4.3 shows that the bankruptcy prediction model of listed financial firms in
Thailand is the model that includes a significant variable as shown in Step 8. In addition,
the Model Chi-square of step 8 is found to be significant. It means that it is better than the
model, including intercept. Moreover, Hosmer & Lemeshow chi-square is found to be
insignificant. This means that the model fits the data well. Furthermore, the model in step
8 includes only the significant variable, which is current ratio (CUR). All of these reasons
indicate that the bankruptcy prediction model that includes only current ratio (CUR) is
the proper model for listed financial firms in Thailand. The bankruptcy prediction model
is shown below:

Y = -2.461+0.109CUR
Where;
Y = Bankruptcy status where 1 = bankrupted firm, and 0 = otherwise
CUR= Current Asset I Current Liability Ratio

4.5

Predictive Ability

To examine the predictive ability of bankruptcy prediction model above, the
probability of bankruptcy was calculated using the following equation with the out-ofsample data.
e(-2.461+0.109CUR)

probability of bankruptcy =

1

+ e<-2A 6 i+o. 109 cuR)
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Table 4.4 presents a summary of predictive ability of the bankruptcy prediction
model. Using probability of 0.5 as a cut-off point, it was found out that 16.67% of
companies in the bankrupted group were predicted correctly as bankrupted companies. In
addition, with this model, 97.44% of companies in the non-bankrupted group were
predicted correctly as non-bankrupted companies. Overall, this estimated prediction
model has the ability to classify the companies with 86.68 % of accurate classification.
However, it is likely that is the estimated prediction model resulted from this study can be
used to predict the non-bankrupt firms better than the bankrupt ones due to the higher
percentage of accurate classification. See also appendix C for the results of bankruptcy
prediction in detail.

Table 4.5: Summary of bankruptcy prediction by using predictive model
Predicted
Observed
Bankrupt (I)

Non-bankrupt (0)

Percentage Correct

Bankrupt (I)

I

5

16.67

Non-bankrupt (0)

l

38
Overall Percentage

-

-

97.44
86.67

Remark: Overall percentage calculate by (Total correct classification) I (Total result)
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CHAPTERS
CONCLUSION
This chapter summarizes the entire research study and highlights some implication
and recommendation for further studies.

5.1 Conclusion
In 1998, due to the Tom Yum Kung financial crisis, Thai government had shutdown
fifty-six financial compames. Although the Thai government has adopted several
monetary policies to reform the financial industry and has implemented various
macroeconomic policies to stabilize the economy, these actions seem to be reactive
actions. Most academicians claim that the actions were too late to change anything in the
era of a globalized economy (Limsamarnphun, 2012)
Nonetheless, the 1998 crisis revealed that the collapse of companies in the financial
industry then severely affected companies in other industries. Since the financial industry
plays an important role as a main blood of the economy, the pre-alert system· for
companies is necessary in order to prevent future firm failure.
The objective of this study was to develop the bankruptcy prediction model for
financial companies listed on the Stock Exchange of Thailand. This study also attempted
to identify whether the financial ratios are related to the chance of bankruptcy or not. All
data in this study were retrieved from SETSMART and BLOOMBERG database. The
sample set consists of listed financial firms in the banking and finance & security sectors
in the Stock Exchange of Thailand. The sample set was classified into two groups;
·bankrupted group and non-bankrupted group. The bankrupted group includes firms that
were posted with a supervision sign such as delisted, SP (Trading Suspension) or NC
(Non-Compliance) sign. The non-bankrupted group is otherwise.
The dependent variable for this study is a binary variable where "1" is bankrupted
firm, and "O" is otherwise. The independent variables consist of eight variables which are
profit (loss) before tax to total income, cost to income, current asset to current liabllity,
net cash flow, equity to total asset, total asset growth, non-performing-loan to total loan,
price to earnings. These variables are grouped into four groups that represent
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profitability, liquidity, asset management, business risk of companies. Using the logistic
regression analysis with the data from year 2008-2010, the result shows that the
· bankruptcy prediction model of listed financial companies in Thailand contains only one
financial ratio, which is the current ratio. This model has an ability to predict the
possibility of bankruptcy with on average 86.67% correct classification by using the data
from 2011 to 2012. In addition, results indicate that the current ratio is negatively related
to the likelihood of bankruptcy. Since the current ratio is a measurement of company's
liquidity, companies having high degree of liquidity are less like to go bankruptcy.

5.2 Implication

Out of 8 financial ratios, only current ratio (CUR) is included in the bankruptcy
prediction model for Thailand's financial companies listed on the Stock Exchange of
Thailand. It is suggested that together with non-financial information, when determining
the financial wealth of any financial company, stakeholders pay more attention to
company's current ratio, than other ratios. This current ratio is commonly provided by
most of year-ended financial statement data, is evitable enough in which it does not
involve much of hidden information, and provides straight-forward, easy-to-understand
information for decision-making. The negative relationship found between the current
ratio and the possibility of bankruptcy suggests stakeholders that their companies are less
likely to face financial problems if the current ratio is high.

In addition, the bankruptcy

prediction model constructed in this study is able to help reduce the banknrptcy
investigation process. Indeed, it is an initial tool to monitor companies' performance by
using only financial data as key indicators.

5.3 Recommendations for Future Research

For future research, it is suggested that researchers extend this study by including
non-financial ratios such as macroeconomic variables. In addition, further study may
employ other statistical technique to develop the bankruptcy prediction model. For
example, Trigo (2004) examined the bankruptcy of Venezuelan companies from 1992 to
2003 by using the neural network. He showed with this method, the correct classification
was over 80%. Moreover, researchers may attempt to develop the bankruptcy prediction
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model for nonfinancial firms. These may add more contribution to existing studies
regarding the different impacts of financial ratios for financial and non-financial firms.
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APPENDIX A
List of bankrupted companies during 2008 to 2012
Year

Sector

2008

Banking

2008

Banking

2008

Finance & Security

2009

Banking

2009

Banking

2009

Finance & Security

2009

Finance & Security

2009

Finance & Security

2009

Finance & Security

2009

Finance & Security

2009

Banking

2010

Banking

2010

Finance & Security

2010

Finance & Security

2010

Finance & Security

2011

Finance & Security

2011

Finance & Security

2011

Finance & Security

2012

Finance & Security

2012

Finance & Security

2012

Finance & Security

Bankrupted companies
Name
Ticker
Posted sign
CIMB THAI BANK PUBLIC
CIMBT
SP
COMPANY LIMITED
TISCO BANK PUBLIC
COMPANY LIMITED
SIAM GENERAL FACTORING
PUBLIC COMPANY LIMITED
INDUSTRIAL AND
COMMERCIAL BANK OF
CHINA (THAI) PCL.
SIAM CITY BANK PUBLIC
COMPANY LIMITED
COUNTRY GROUP SECURITIES
PUBLIC COMPANY LIMITED
FINANSA PUBLIC COMPANY
LIMITED
FINANSIA SYRUS SECURITIES
PUBLIC COMPANY LIMITED
RHB OSK SECURITIES
(THAILAND) PUBLIC
COMPANY LIMITED
RHB OSK SECURITIES
(THAILAND) PUBLIC
COMPANY LIMITED
UOB KAY HIAN SECURITIES
(THAILAND) PUBLIC
COMPANY LIMITED
INDUSTRIAL AND
COMMERCIAL BANK OF
CHfNA (THAI) PCL.
AMANAH LEASING PUBLIC
COMPANY LIMITED
PHATRA SECURITIES PUBLIC
COMPANY LIMITED
SCAN GLOBAL PUBLIC
COMPANY LIMITED
KIATNAKIN BANK PUBLIC
COMPANY LIMITED
AEC SECURITIES PUBLIC
COMPANY LIMITED
SCAN GLOBAL PUBLIC
COMPANY LIMITED
BU ALU ANG SECURITIES
PUBLIC COMPANY LIMITED
CIMB SECURITIES
INTERNATIONAL (THAILAND)
PUBLIC COMPANY LIMITED
PHATRA CAPITAL PUBLIC
COMPANY LIMITED

TISCOB

Delisted

SGF

SP

ICBCT

SP

SCIB

DelisteJ ·

CGS

SP

FNS

SP

FSS

SP

OSK

SP

SCAN

SP

UOBKH

SP

ICBCT

De listed

AMANA
H
PTSEC

Delisted

SCAN

SP

KKP

SP

AEC

SP

SCAN

SP

BLS

Delisted

CIMBI

Delisted

PHATRA

Delisted

SP
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APPENDIXB
Summary of backward stepwise logistic regression results
Step 1 - All selected variables
Variable

Coefficient

0.175

P-value
0:029

. -·.·"t

FCF

0.000

0.471

PE ,

0.000

·o.854

ASET

0.010

0.301

-0.016

:;:_ O~l95

EBT

0.006

0.443

·.cost

0.015

9.246 .

NPL

0.013

0.493

' _Con,~tant

Odds Ratio

1.000

1.010

1.006

1.013

-3.583

'" '

Step

Chi-square

Df

Sig.

Next procedure: Eliminate PE variable in next step

Step 2 - Selected variables, excluded PE variable
Variable
(:'c~··;c.:_

..

.-

~

:·

,,..

..

FCF

Coefficient

P-value

Odds Ratio

0.457

1.000

0.200

0.984

0.174
0.000
0.010

ETA

-0.016

.-~ ' . ~j-: .:.:~: 'i:·~;·

i" . ..

COST

0.015

36

0.014
Constant

Step

-3.595

0.001

Chi-square

0.027

Df

Sig.

7.921

Next procedure: Eliminate NPL variable in next step

Step 3 - Selected variables, excluded PE, NPL variable
Variable

Coefficient

P-value

Odds Ratio

0.453

1.000

0.219

0.985

0.047

1.021

0;164
FCF

0.000

0.007
ETA

-0.016

,EBT

0.008

COST

0.021

-3.853

Step

Chi-square

Df

Sig.

9.629

Next procedure: Eliminate FCF variable in next step

Step 4 - Selected variables, excluded PE, NPL, FCF variable
Variable

Coefficient

P-value

Odds Ratio

ASET

0.007

0.398

1.007

EBT

0.008

0.297

1.008

37

Constant

Step

-3.907

0.000

Chi-square

0.020

Df

Sig.

9:887 ·

Next procedure: Eliminate ASET variable in next step

Step 5 - Selected variables, excluded PE, NPL, FCF, ASET variable
Variable

Coefficient

P-value

Odds Ratio

-0.015

0.211

0.985

0.008

. 0.287·

COST

0.020

0.048

Con~tant

-3 .764

.::0.000

•·.;CtJQ .

0.156

..•

ETA

Chi-square

1.021

Df

. 9.162

Sig.

8:

Next procedure: Eliminate EBT variable in next step

Step 6 - Selected variables, excluded PE, NPL, FCF, ASET, EBT variable
Variable

Coefficient

P-value

Odds Ratio

0.000

0.045

o>l56
ETA

-0.017

,;,c0;~;1'r

0.014

~ ::

Constant

Step

-3.101

Chi-square

Df

Sig.

Next procedure: Eliminate ET A variable in next step
38

Step 7 - Selected variables, excluded PE, NPL, FCF, ASET, EBT, ET A variable
Variable

Coefficient

P-value

Odds Ratio

0.181

1.012

0.102
COST

0.012

. Constant

-3.416

Step

Chi-square

7

6.103

Of

Sig.

Next procedure: Eliminate COST variable in next step

Step 8- Selected variables, excluded PE, NPL, FCF, ASET, EBT, ETA and COST
variable
Variable
::~mt .

Coefficient

P-value

Odds Ratio

0.000

0.085

0.109

Constant

-2.461

Step

Chi-square

8

9.711

Of

Sig.
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APPENDIXC
Results on the predictive ability of bankruptcy model

No.

Bankruptcy
(Actual)

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

0
0
0
0
1
0
0
0
0
0
0
J
0
0
0
0
0
1
0
1
0
0
0
0
0

'

Probability
Bankruptcy
No.
of
(Predicted)
bankruptcy
26
0
0.0861
0
27
0.0839
28
0
0.0826
29
0
0.0834
30
0
0.0813
31
0
0.0821
32
0
0.0832
1.
0
33
0.0832
34
0
0.0851
35
0
0.0832
36
0
0.0813
1
37
0.9982
0
38
0.1166
39
0
0.0848
40
0
0.0854
41
0
0.0943
42
0
0.0881
0
43
0.0994
44
0
0.1076
45
0
0.1236
0
0.0881
0
0.0877
11
0
0.0831
0
0.0870
0
0.0964
~

'

Bankruptcy
(Actual)

]

0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
1
0

~

Probability
of
bankruptcy
0.0886
0.0822
0.0955
0.0955
0.1092
0.1277
0.0963
0.0829
0.0823
0.6151
0.0792
0.1050
0.0850
0.1155
0.1119
0.1062
0.0872
0.0922
0.0948
0.0801

Bankruptcy
(Predicted)
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0

-.r,~~~
~,ct~"it> ~
'~

*1 =Bankruptcy, O= Non-bankruptcy
** If the probability of bankruptcy is more or equal to 0.5, the bankruptcy model predicts
a firm as "bankrupted firm"
***Ifthe probability of bankruptcy is less than 0.5, the bankruptcy model predicts a firm
as "non-bankrupted firm"

40

TIIE ASSUMPTION UNIVERSITY LmRARl

