International Journal of Engineering & Technology, 7 (4.11) (2018) 13-16

International Journal of Engineering & Technology

Website: www.sciencepubco.com/index.php/IJET

SPC

Research paper

Optimization on the Credit Risk of Companies in Malaysia With
Data Envelopment Analysis Model

J. X. Agnes Lai*, W. H. Lam*? W. S. Lam"**

!Department of Physical and Mathematical Science, Faculty of Science, Universiti Tunku Abdul Rahman, Kampar Campus, 31900 Kam-
par, Perak, Malaysia
2Centre for Mathematical Sciences, Centre for Business and Management, Universiti Tunku Abdul Rahman, Kampar Campus, 31900
Kampar, Perak, Malaysia
*Corresponding author E-mail: lamws@utar.edu.my

Abstract

Financial institutions provide financial services to their clients or retail customers where money is managed. Credit risk has been identi-
fied as one of the dominant risks that affect the performance of a company. A firm’s efficiency with different credit risk management
practices is still unknown. This research aims to evaluate the credit risk management and efficiency of the financial institutions that are
publicly listed in Bursa Malaysia from year 2013-2016 with the Data Envelopment Analysis (DEA) model. Based on the financial ratios,
the DEA model allows the relative efficiency of a set of companies to be assessed by solving a linear programming model. The results
show that ALLIANZ, APEX, BURSA, ECM, LPI and TAKAFUL are efficient in terms of their credit risk management. This study iden-

tifies the efficient and inefficient financial companies in Malaysia.
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1. Introduction

It is well known that a bank serves as a financial intermediary,
whereby it is a channel for the transaction to be done between two
parties. For instance, payments made by one party will reach the
bank before it is transferred to another party. Banks also act as a
mediator by accepting deposits from public, as well as lending
money to companies and individuals. Besides that, many other
financial institutions are engaged with businesses that deal with
various types of transactions such as investments and currencies
exchange. Thus, the financial firms play a very crucial role in the
financial system. A financially sound and well managed firm is of
utmost importance for the continuous economic growth of a coun-
try.

Contribution of a financial firm towards the economic growth can
be based on its performance efficiency, as it explains how the
resources available can be efficiently used by a company in order
to generate maximum outputs. Based on the Data Envelopment
Analysis (DEA) model, the assessment of a firm’s efficiency is
achieved by comparing to a set of decision making units (DMUs)
whereby the minimum possible inputs to produce a given set of
outputs or the maximum possible outputs that can be generated
from a set of inputs can be determined [1]. Since transactions can
be performed anywhere and at anytime, risks that are often associ-
ated with financial transactions do exist anywhere and anytime.
Credit risk has a deleterious impact on a company during transac-
tions. Credit risk is also known as default risk where it is the risk
arises from borrowers and other counterparties who failed to make
required payments on the promised date [2]. Credit risk is inevita-
ble. The importance of having a proper credit risk management
system is vital as failure to effectively manage credit risk might
cause a firm to be insolvent. Ultimately, it will result in firm fail-

ures. If credit risk management is not emphasized in a company
and the credit scores of its clients are not properly evaluated,
granting loans to those with poor credit rating will increase the
probability of default. Relevant studies have been done by past
researchers to compare and evaluate a firm’s efficiency adjusted
for credit risk. That being said, the awareness of credit risk man-
agement is on the rise.

Several analytical techniques have been proposed in addressing
the issue of credit risk evaluation. Apart from that, the DEA model
has been recognized as a useful tool to obtain the efficiency
measures of firms. It has been applied in areas such as banking
industry [3, 4], manufacturing industry [5-7], healthcare industry
[8], as well as the chemical sector [9]. Nevertheless, no compre-
hensive study is found on the assessment of credit risk-adjusted
efficiency of the financial firms in Malaysia. Therefore, the DEA
model is proposed in this study to evaluate the relative efficiency
of the financial institutions with respect to credit risk. The evalua-
tion of efficiency scores associated with credit risk by employing
the DEA model was first introduced by [10]. Since then, a number
of studies attempted to obtain the credit risk-adjusted efficiency by
utilizing the DEA model. DEA model is shown to be applicable
for the prediction of company failures.

DEA method was first developed by [11]. It is a nonparametric
approach in which it requires no assignment of weights to the
inputs and outputs, measuring productive efficiency through the
application of linear programming. The relative efficiency of a
DMU is measured based on the ratio of sum weighted outputs to
the sum weighted inputs [12]. Upon obtaining the efficiency
scores, DEA model helps the decision maker to categorise the
DMUs into two groups, the efficient and inefficient group. The
results obtained from the analysis are measured in terms of effi-
ciency and it varies between 0 and 1. The efficiency scores can be
converted into percentage, where it ranges from 0% to 100%. A
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unit is considered as efficient or so called a “best practice” unit if
it attains a score of 1 or 100%. An efficient unit lies at the effi-
ciency frontier, where the resources of a unit are used efficiently
to generate the maximum possible outputs or the use of inputs can
be minimized from a given set of outputs. On the contrary, a unit
that scores less than 1 is considered as relatively inefficient.
Therefore, this study aims to assess and compare the credit risk
management and relative efficiency of the financial institutions in
Malaysia with DEA model.

The paper will be structured as follows. It begins with an introduc-
tion to credit risk and the DEA model. In Section 2, it is the meth-
odology of the study. Further in Section 3, the results will be dis-
played and there will be a discussion based on the overall results
obtained. The last section draws a conclusion for the study and
summarizes the main topics covered in this paper.

2. Methodology
2.1. Data

The data of this study consists of the listed companies in the fi-
nancial sector of Bursa Malaysia [13]. The data is obtained from
the financial statements of these firms in year 2013-2016. In this
study, the inputs are debt to assets ratio, current liabilities ratio,
and debt to equity ratio. As for the outputs, the financial ratios are
return on equity (ROE), return on assets (ROA), and current ratio.
Based on the literature search, these are the important indicators
that measure the financial performance of firms [4, 5, 14].

Debt to assets ratio measures how leveraged a firm is and it is
defined as a proportion of total debt to total assets [15]. In order to
quantify the stability of a capital structure, current liabilities ratio
is used. Current liabilities ratio indicates the ratio of current lia-
bilities to owners’ equity [4]. In addition to that, debt to equity
ratio measures the proportion of shareholders’ equity and debt that
are used to finance a firm’s assets. Hence, a higher debt to equity
ratio implies that a company relies on a significant amount of debt
to fund its assets. ROE is a financial ratio that measures the profit
earned from every unit of the owner’s equity [16]. The higher the
ROE, the more efficient the firm is at utilizing the money invested
by the shareholders [17]. ROA indicates the profit generated from
the money spent on the company assets [18]. Current ratio on the
other hand, measures the firm’s ability to meet its short-term obli-
gations with its current assets [19]. The greater the current ratio is,
the better the liquidity of the firm is [5, 13]. A firm with good
liquidity tends to be able to fulfil its contractual obligations.

2.2. Data Envelopment Analysis (DEA)

The DEA model is widely applied in various fields for the assess-
ment of performance efficiency. DEA is a linear programming
model that allows multiple inputs and outputs, whereby the rela-
tionship between them can be best estimated. It assists researchers
to categorise the DMUs into two distinct groups, the efficient and
the inefficient group. There are two main models under the DEA,
namely CCR model and BCC model. The CCR model was further
improved and extended to BCC model [20]. BCC is a model that
identifies whether the unit is operating under constant, increasing
or decreasing return to scale. The formulation of BCC model is
shown as follows.

S
Ztr yrk ta
Maximize h, = 'ﬂm— (1)
2 WiX;
i1
Subject to

ztryrj +ta
=1 <1,j=123,...,n @)
2 WX
i=1
t,>2e,r=123..,s (3)
W, >¢,i=123,...,m @)

where h, is the relative efficiency of DMU, S is the number of

outputs, tr is the weights to be determined for output I', y”. is
the observed magnitude of r-type output for entity j , Mis the
number of inputs, W, is the weights to be determined for inputi

X;; is the observed magnitude of i-type input for entity j , nis the

number of DMUSs, & is the positive value and ¢ is the free varia-
ble.

In (1) is an objective function which maximizes the efficiencies of
the DMUs. In (2) restricts the efficiency of each measured unit,
ensuring the efficiency to range between 0 to 1. t; and w; are the
weights that measure the importance of each output and input
respectively in maximizing the efficiency of the DMUs. The mod-
el above is a nonlinear model and it can be reduced to its linear
form.
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In this study, LINGO software is used to solve the DEA model.
LINGO is an optimization software for solving linear program-
ming model, non-linear programming model, goal programming
model and integer programming model.

3. Results and Discussion

The results of the performance efficiency and the ranking of the
financial companies are presented in Table 1 and Fig. 1 respec-
tively.

Table 1: Ranking of the Financial Companies

DMU Efficiency (%) | Rank |
ABMB 29.35 13
AEONCR 72.24 3
AFFIN 28.51 5
ALLIANZ 100.00 1
AMBANK 29.12 14
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APEX 100.00 1
BIMB 40.88 7
BURSA 100.00 1
CIMB 20.49 20
ECM 100.00 1
ELKDESA 82.66 2
HLBANK 29.74 12
HLCAP 38.18 9
HLFG 29.75 11
INSAS 59.32 5
JOHAN 1.66 26
KENANGA 4.96 25
LPI 100.00 1
MAA 55.90 6
MANULFE 14.12 24
MAYBANK 27.78 17
MBSB 27.38 18
MNRB 23.66 19
MPHBCAP 34.30 10
P&O 28.44 16
PBBANK 39.88 8
RCECAP 15.07 23
RHBBANK 19.98 22
TA 20.10 21
TAKAFUL 100.00 1
TUNEPRO 60.73 4
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Fig. 1: Performance Efficiency of the Financial Companies

Based on Table 1 and Fig. 1, six out of 31 of the public listed fi-
nancial companies evaluated are found to be efficient as they have
attained an efficiency score of 100.00%. The financial analysis is
conducted with the BCC model. The six efficient firms are ALLI-
ANZ, APEX, BURSA, ECM, LPI and TAKAFUL. Obtaining an
efficiency score of 100% indicates that these companies are able
to manage their exposure to credit risk efficiently. In essence, the
inputs or resources of the companies are used optimally in order to
generate maximum outputs or outcomes. Hence, the six efficient
companies are ranked first in Table 1.

On the contrary, ABMB, AEONCR, AFFIN, AMBANK, BIMB,
CIMB, ELKDESA, HLBANK, HLCAP, HLFG, INSAS, JOHAN,
KENANGA, MAA, MANULFE, MAYBANK, MBSB, MNRB,

MPHBCAP, P&O, PBBANK, RCECAP, RHBBANK, TA and
TUNEPRO are found to be inefficient with respect to their credit
risk management. As shown in Table 1 and Fig. 1, the efficiency
scores obtained by these companies are lower than 100.00%.
ELKDESA is ranked second among 31 of the public listed com-
panies as it achieved an efficiency score of 82.66%. TUNEPRO is
ranked after ELKDESA where it obtained the third ranking in this
study as it scored 72.24% efficiency. It is worth noting that KE-
NANGA and JOHAN performed poorly in terms of credit risk-
adjusted efficiency as their efficiency scores are 4.96% and 1.66%
respectively. Both of these companies obtained a relatively low
efficiency as both of their efficiency scores are below 10.00%.

In summary, ALLIANZ, APEX, BURSA, ECM, LPI and TAKA-
FUL are the six financial companies in Malaysia that are found to
be operating efficiently in terms of their credit risk management.
Therefore, other inefficient financial companies can review their
credit risk practices by taking the efficient companies as a bench-
mark in order to improve their efficiency.

4. Conclusion

DEA evaluates the relative efficiency of the companies by solving
a linear programming model. This study aims to assess and evalu-
ate the credit risk management and efficiency of the financial in-
stitutions in Malaysia with the DEA model. The efficient and inef-
ficient financial companies in Malaysia are identified in this study.
Being efficient implies that these companies have optimal control
over their outputs in order to generate maximum outputs. In addi-
tion, the efficient firms will serve as a benchmark for the ineffi-
cient firms so that further improvement can be made in order to
achieve optimal efficiency.
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