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ABSTRACT

This study is primarily concerned with bond rating analysis. The objectiyes are to
build and empirically test a multivariate statistical rating model, and to further test the
ability of the model to predict the effect of the 1997 Asian financial crisis and its
aftermath on rating changes in the Malaysian bond market. The study also tries to test
the significance of a number of predictor variables as major determinants of corporate
long-term bond rating. Initial results show that a Multiple Discriminant Model
constructed from new ratings data incorporating six independent variables correctly
classified 73.2 per cent of all cases of the original sample. First validation test results
of this model on new rating data using Lachenbruch methods indicate that it correctly
predicted the ratings of almost two-thirds of all the cases in the synthesized holdout
sample. Second test results on already outstanding ratings show a decline in the
predictive power of the model. This indicates that the 1997 crisis and its aftermath that
triggered big rating changes in the bond market are not successfully captured by the
model; apparently due to sample bias. The second model results show that a
multinomial logistic regression model built using new ratings and incorporating only
- four predictor variables correctly predicted the ratings of 75 per cent of all cases in the
original sample. This model also shows that, of all the multivariate combinations of
predictor variables included in this study, a statistically significant model that best
replicates RAM’s ratings was obtained when variables relating to the interest coverage
ratio, total assets of the firm, long-term leverage ratio along with bond’s guarantee
status variables were included. These variables are shown to be among the most
significant determinants of corporate long-term debt quality ratings. The signs on all
the coefficients of the independent variables are in accordance with our earlier
expectations, except for the case of the long-term leverage ratio. These findings
suggest that further research could improve the prediction rate as well as its accuracy.



&&Aiuaih

led laal (ag ,msgussdﬂgmuib}d@bm oda (3laty
838 LA o3 (e g 40w pa A5 play Ay [ Slian) a1 23 gad L) 5oLy
e g lebiaa g 1997l 43 5 YA e Y1 0L 53 e 3 gl
Ly il Jolad LS o sllall ool (§gun 8 il 2385 & <l el
ity Joo LS Alnall 5 ppziall (ol g2l e 20 5 Apaal (e Cai<l
Zisalll Gl AW A sy JaY) Jahall (soladllatall s
4 ginall g snaall Elandill e Abe e G SHall Jal gad) s_m;al\ (s il
YAl S e 42U 73,2 Ctial e KT Aldte Gl pirte B e
el AW By dag Jaigdaiaica b par Llall Al
43yl aladiily B yiaaa Baa Gilaie Gl dle Gl e 73 g4l
c.h!l.; il Mo il sl 8 colal 2l o Lo (i iy
Lo o 3 sallllngd S Ly ol e m BJ};A: Aiiel) o2a
C.JJA.J‘OJJ.S uﬁ \J}A.J_s u)@.L\GSJY\\.g_aLCmS S pYE X 6..\3\ Cylatildl
g I caal ) lilic Linaa 31997 ale i)l U‘LF‘Q Jubeat s il
Ll a8 ol chlabadl (3 g (A Cilabiall a8 8 50 Gl jpad da 9
Fasalll ilis Jaiy Afell et o s Led 35l s (e 2l
e 4Kl Jalsall saseiall Soiun gl jlasal) Jilad 3 gas ol AL
L 3 yiia Jal se dny sl (o Al A Dy siadly saaall clslull e dlie
Al (& VWD TS e Aially 75 s il el 48 jlay <l
K oom oe al zisell sda A e B LLEAYL, Ay
S Al eda b Adecaid) At < el dabinadl clalasy)
Jumdl U e 3ulally Alan | sk @b zisd o sl
G e zisalll acsilatie L (RAM) ol cilail Zijae <yl S
oY Al shall a5l At s Jua) ( Mlen ) 5l Aaad Apaty (3las
anl (o ol il oda iiafy ATl oo Al aiags Jlend Sl
Jalil ol 43yl culatudl s sasa aasd A 5 usiall Jal sall
Uik gillshy < jels Aliwal 3omiall Cllabeall S e ciloMall;
02 5 Jlansl 1 (A Ja¥) ALy glall i gyl Jalee Alls oL Gl
Al Gy e ABay SN Jhee gpead OSYL AT e Jai gl
(Al il

iii



APPROVAL PAGE

I certify that I have supervised and read this study and that in my opinion; it conforms
to acceptable standards of scholarly presentation and is fully adequate, in scope and
quality as a dissertation for the degree of Master of Science in Finance.

S

MOHD AZMI OMAR
Supervisor

~This dissertation was submitted to the Department of Business Administration of
Kulliyah of Economics and Management Sciences and is accepted as partial
fulfillment of the requirements for the degree of Master of Science in Finance.

%\

WAN JAMALIAH WAN JUSOH
Head/ Department of
Business Administration

This dissertation was submitted to the Kulliyah of Economics and Managements
Sciences and is accepted as partial fulfillment of the requirements for the degree of

Master of Science in Finance.

MANSOR HJ. IBRAHIM
Dean. Kulliyah of Economics and
Managements Sciences

iv



DECLARATION

I hereby declare that this dissertation is the results of my own investigation, except
where otherwise stated. Other sources are acknowledged by footnotes, giving explicit

references and a bibliography is appended.

Name: Ahmad Kemo Touray

Signature: .~=7...... th;/ ......... Date: 91}] /0/ : / 2é@§£ ............



INTERNATIONAL ISLAMIC UNIVERSITY MALAYSIA

DECLARATION OF COPYRIGHT AND AFFIRMATION OF FAIR USE OF
UNPUBLISHED RESEARCH

Copyright@2003 by Ahmad Kemo Touray. All rights reserved.

‘ PREDICTING A BOND RATING:
A MULTIVARIATE ANALYSIS OF CORPORATE BONDS,
A NEW LOOK AT MALAYSIAN CORPORATE BONDS

No part of this unpublished research may be reproduced, stored in a retrieval system,
or transmitted, in any form or by any means, electronic, mechanical, photocopying,
recording or otherwise without the prior written permission of a copyright holder

' except as provided below.

1. Any material contained in or derived from this unpublished dissertation may
only be used by others in their writing with due acknowledgement.

2. The IIUM or its library will have the right to make and transmit copies (Print or
electronic) for institutional and academic purposes.

3. The ITUM library will have the right to make, store in retrieval system and

supply copies of the unpublished dissertation if requested by other universities
and research libraries.

Affirmed by Ahmad Kemo Touray

Signature Date




ACKNOWLEDGEMENTS

Thanks and praises to Almighty Allah. It is my fervent desire to extend my sincere
thank and appreciation to all those who have been generous to me with their time and
attention. First of all, I wish to express my deepest gratitude and appreciation to
Assoc. Prof. Dr. Mohd Azmi Omar, under whose supervision I conducted and
completed this research work. I am truly grateful for the sincere help, dedication,
patience, and invaluable suggestions, he provided me throughout this work. My thank
goes to the Research Centre of the International Islamic University for sponsoring this
research work. I would like to take this opportunity also to thank Management Centre
of UM for allowing me to use their computing resources. In that regard, I would like
to thank Dr. Nik Nazli NiK Ahmad for her kind help. I thank the Rating Agency
Malaysia Bhd (RAM) for providing me with the needed déta; and for that I thank bro.
Mohd Izazee Ismail for the kind assistance he provided. I am also grateful to, Assoc.
Prof. Dr. Selamah Abdullah Yusof and Assoc. Prof. Dr. Unvar Rahman Abdul
Muthalib for their valuable help with SPSS program.

I am equally thankful to all lecturers and staffs at the Kulliyah of Econbmics and
Management Sciences whose cooperation and continues assistance make it possible
to successfully complete this research. Finally, my thank goes to all who supported
me throughout this work and to my friends and others whose names do not appear

here I pray that Almighty Allah reward all of you Ameen.



Abstract (English)

Abstract (Arab
Approval Page
Declaration

ic)

Acknowledgments

List of Tables

List of Abbreviations

TABLE OF CONTENTS

CHAPTER 1: INTRODUCTION

1.1
1.2
1.3
14
1.5
1.6
1.7
1.8
1.9

CHAPTER 2: LITERATURE REVIEW&THEORETICAL FRAMEWORK

2.1

2.2

CHAPTER 3:
3.1
3.2
3.3
34

3.5

The Importance of Rating and the Role of Rating Agencies

Background and the Institutional Environment
Rating Process and Methodology

Problem Statements

Research Objectives

Research Questions

Significance of the Study

Limitations of the Study

Organization of the Paper

Literature Review

2.1.1
2.1.2
2.1.3
2.14
2.1.5

Rating Studies in the 1960s
Rating Studies in the 1970s
Rating Studies in the 1980s
Rating Studies in the 1990s
Rating Studies in the 2000s

Theoretical Framework

2.2.1
222
2.2.3
2.24
2.2.5
2.2.6
2.2.7
2.2.8

Hypothesis One about Total Assets

Hypothesis Two about Total Debt

Hypothesis Three about Long-term Leverage ratio
Hypothesis Four about Short-term Leverage ratio
Hypothesis Five about Current Ratio

Hypothesis Six about Coverage Ratio

Hypothesis Seven about Total Leverage Ratio
Hypothesis Eight about Bond Guarantee Status

RESEARCH DESIGN

Data and Sample Selection

Independent Variables in this Study
Dependent Variables in this Study

Statistical Models .

3.4.1 Multiple Discriminant Analysis Model

34.2

Multinomial Logistic Regression Model

Data Screening

vii

iii



3.5.1
3.5.2
3.5.3

Checking Entry Accuracy, Missing Data & Distribution
Outliers and Extreme Values

Screening for Normality, Collinearity, Linearity,
Homoscedasticity, & Independence of Residuals

CHAPTER 4: EMPIRICAL RESULTS AND INTERPRETATIONS
4.1 MDA Model

4.1.1
4.1.2
4.1.3
4.14
4.1.5
4.1.6
4.1.7
4.1.8

Groups Descriptive Statistics

Test of Groups Mean Equality

Test of Equal Covariance Matrices

Discriminant Functions and Sig. Levels Test

Relative Importance of Discriminating variables
MDA Model Classification Results vs. Chance Model
Cross-Validation and Stability of Model Coefficients
Second Test Sample & Additional External Validation

4.2  M-Logit Model

4.2.1
4.2.2

4.2.3
4.24

Interpretation of the Results

Assessing M-logit Regression Results (Sig. level tests)
a- Testing the Overall Fit

b- Testing the Significance of Individual Coefficients
c- Assessing the Explanatory Power of the Model
M-Logit Classification Results vs. Chance Model
Comparison between MDA and M-Logit Results

(hit rate and classification accuracy)

CHAPTER 5: SUMMARY OF FINDINGS, IMPLICATIONS AND
RECOMMENDATIONS FOR FURTHER RESEARCH
5.1  Main Findings
5.2  Implications of the Findings

5.2.1
522
523
524
525
5.2.6

For Rating Agencies

For Investors

For Regulatory Agencies

For Corporate Managers

For Academic Researchers

For the Efficient Market Hypothesis

5.3 Suggestions for Further Research

CHAPTER SIX
6.0 REFERENCES:

APPENDICES

66
68

70

75
75
76
76
78
80
82
85
87
89
93
%4
96
97
97
99
100

103

107
107
110
110
111
111
111
112
112
115

117

117

125- 160

vitid



LIST OF TABLES

Table No.
2.1 Summary of Variables (by group), Profiles and
Techniques used in some previous studies versus this study
3.1 Distributions of Bond Rating Classes and their Percentage
in the Final Analysis Sample
4.1  Group Statistics for MDA Model
4.2 Tests of Equality of Group Means
4.3  Box’s Test for Equality of Variance Matrices
4.4  Box’s Test Results
4.5  Standardized Canonical Discriminant Function Coefficients
4.6  Test of Functions w{th Wilks' Lambda
4.7  Eigenvalues for the three MDA Functions
4.8  Ranking of variables in the three functions based on three criteria
4.9  Discriminant Loading (Structure Matrix)
4.10 MDA Classification Results (b,c,d)
4.11 Parameters or Estimated Coefficients of M-logit Model
4.12 M-logit Model Fitting Information
4.13  M-Logit Model Likelihood Ratio Test Results for predictors
4.14 Pseudo R-Square
4.15 M-Logit Classification Results
4.16 Comparison between the M-logit and the MDA Model
4.17 Balanced Comparison between M—Logit and MDA Models

ix

Page No.

47

49
77
78
79
79
80
81

81

84

88

97
98
100
101-
105

106



Al
ANN
CBR
CLDV
CNN
DDA
EMH
'EPF
EPS
FISD
HS
D3
IDS

IPDS

KLSE

KLSE-ris

LVQ
LPM
MARC
MDA

MDA-C

LIST OF ABBREVIATIONS

Artificial Intelligence

Artificial Neural Networks

Case Base Rules

Categorical Limited Dependent Variables
Conventional Neural Networks
Descriptive Discriminant Analysis
Efficient Market Hypothesis

Employee Provident Fund

Expert System

Fixed Income Securities Database
Holdout Sample

Induction Decision three

Intergraded Decision System

Islamic Private Debt Securities
Integrated Model Using Rough Set Analysis
Kuala Lumpur Stock Exchange

Kuala Lumpur Stock Exchange (part of web address for downloadable
online database of financial data of some listed companies)

Learning Vector Quantization
Linear Probability Models
Malaysian Rating Corporation
Multiple Discriminant Analysis

Multiple Discriminant Analysis with Cross-Validation



MGS
M-logit
MLR
NN
OLS
OPP
PDA
PDS
RAM
. RBF
S&P
TS

VIF

Malaysian Government Securities
Multinomial Logit Model
Multiple Linear Regression Models
Neural Networks

Ordinary Least Square

Ordinal Pair wise Partitioning
Predictive Discriminant Analysis
Private Debt Securities

Rating Agency Malaysia

Radial basis Function

Standard and Poor

Training Sample

Variance Inflation Factor

%1



CHAPTER 1

1.0 INTRODUCTION

1.1 The Importance of Rating and the Role of Rating Agencies

The bond market in Malaysia now covers a variety of government and private debt
securities'” Form the seventies up until the mid-eighties Malaysia’s bond market was
dominated by government and qﬁasi-government debt securities. In the past the
government had largely used these debt instruments as important sources of funds to
finance many large infraétructure projects thaf are needed to spur economic growth.
At the same time these securities were designed in such a way that they severed as an
investments outlét for selécted financial institutions in the country such as the
Employee Provident Fund or EPF. Because these debt securities are either the
government’s own issues e.g. MGS or issue by government affiliated ‘institutions such
as the Khazanah and Danaharta bonds etc., they are relatively risk free. Investors
need not be concerned much about default risk analysis of these instruments. On the
other hand the corporate sector, besides using equity as a major source of funds, has
been heavily reliant on borrowing money from the banking sector to supplement the
financing of a significant part of their capital investment projects. The direct and
indirect support provided by the central government through the central banking
system to the banking sector, and often the governments’ encouragement of | the

banking sector to make funds easily available to corporations, all give little incentive

to either corporations or banks to be more prudent in their borrowing and lending

! See Norashikin Abdul Hamid’s introductory book on the Malaysian bond market published by Rating
Agency Malaysia Bhd 2000 titled: Guide to the Malaysian Bond Market For the latest instruments. -



practices in the capital market. Such a central government-directed credit distribution
system via the banking sector in the past had worked to delay the development of a
vital PDS market that the capital market needed. Hakansson (1999) has argued that
such policies, in fact, make the financial system more prone to frequent financial
crises. In addition, this particular institutional environment setting of the capital
market in Malaysia in the past made it also hard to envisage the importance of credit
rating and the role of rating agencies in the capital market. This situation has changed
markedly now due to the privatization programs initiated by the central government in
the mid-eighties (Norashikin Abdul Hamid, 2000); and also due to the Asiaﬂ financial
crisis of the late nineties. Privatization means that private sector corporations will be
the main drivers of economic growth instead of the central government. In doing so
corporations would have to be less reliant on banking money but on their own
reputation and creditworthiness to raise the needed funds (Jaffar Bin Hussein,
1989).The Asian financial crisis, on the other hand, has resulted in policies that try to
minimize the exposure of thé banking sector to the effect of corporate debt crisis. So
as to facilitate the new settings of the capital market environment, therefore, a private
debt securities market was déivelope':d and established. In this market, corporations are
to raise the additional capiteq funds needéd for their capital spending directly from
investofs.' The ease of acces‘svfo the funds and the cost of the funds will now be based
on the reputation and creditworthiness of individual borrowers. Likewise, investors
will need to deliberate more Before putting their mbney into any new venture capital.
To put it precisely, there is noi risk free instrument in the PDS market as we have seen
in the government debt market. The task now that confronts the investors is to find the
| toleraEle risk-return securities that suit their individual and institutional needs and

tests. This process can be difﬁcult for the non specialist to carry out. Similarly,



government regulatory agencies also need to know which corporation should be
allowed to raise funds in the PDS market and how much each individual corporation
can raise. Regulators also most specify the criteria and qualities of debt securities that
banks and other important financial institutions can invest their money into. This is
necessary for a prudent market regulation. The above situation clearly indicates that
there is an information gap or information imperfection between fund users and
providers in the PDS market. In this case, some sort of credit information assessment
and disseminatioh mechanism that serves the informational needs of all parties
simultaneously in tHe PD“S market is needed. The question that arises here is; who can
best provide this information in the market? Mishkin (2001) discusses several
competing views on who can best provide this service to the market. The general
impression that can be drawn from his conclusions seems to suggest that an
intermediate professional indepeﬁdent third-party is the best provider of this service
for all the agents in the market including the government authorities. This conclusion
goes well with the classical economic view that says that governments should only
provide a particular good or service in the market if the good or service cannot be
profitably produced by private agents (Basel committee on banking supervision,
2000). Based on the above argument, wé are now able to see and recognize the
importahc'e of credit rating as well as the role of professional independent rating
agencies in the capital market. Rating agencies, therefore, are the most suitable
f)roviders of quality credit rating information in the market. This is largely due to the
several unique characteristics of the rating i)rofession. On top of these, is the
unrestricted access privilege to the insider information of corporations which rating
agencies naturally enjoy. This point, to some extent, is what actually makes them

different from other market analysts. Another major aspect which differentiates rating



agencies from others is in the credit information dissemination style they use. This is
demonstrated by their ability to encapsulate the whole cluster of rigorous credit
analyses and opinions into a few letters which are easy to understand by even the less
sophisticated users in the market. With the development of the PDS market in
Malaysia, the Malaysian government then moved further to allow the setting up of an
independent debt rating agency. Rating Agency Malaysia Bhd or RAM was finally

created in 1990 to meet the above need in the capital market.

For the rest of this introductory part, we next present a short history of RAM, its rating
process and the rating methodology. Next we state the research problem followed by a
statement of the main research objectives and the specific research questions. Then we
discuss the significance of the study and its limitations and finally we show how the

research is organized.
1.2 Background and Institutional Environment®

Rating agency Malaysia Bhd was established in 1990 as an independent corporation to
be responsible for rating all private debt s,;ecurities issues. In addition to PDS rating,
RAM also rates a wide array of securities and entities such as Banks, Financial
institutions and Claim paying abilities. The original shareholders of RAM, at the
inception,' consist of 33 commercial banks, five merchant banks, ten finance
companies and others including the Asian Development Bank and IBCA limited

(UK). None of the shareholders hold majority shares individually. This is to ensure -

2 All the information in this section and the next section was taken from Rating Agency Malaysia Bhd’s
various publications and from its website.



that it is independent and to give the management complete control over the entity’s

business operations.
1.3 Rating Process and Methodology

RAM’s rating process begins with the reception of a rating request and related
information from a borrowing corporation. Next, a team of analysts is formed to
analyze the information after which the analysts will visit the company premises for
further talks. After that the analysts will prepare a comprehensive report anci submit it
to the Rating Committee. The committee will then rate the issue/company and send
the results to the company. This enables them to hear the company’s view on it. Based
on the acceptance of thé company, the rating would finally be made public and a
regular periodic appraisal of thekoutstanding issues is maintained. See Appendix1.0
for a diagram of the rating process. The methodology which RAM employs in its
rating process covers four .major analysis areas: Industry, General Business
Environment, Financial Analysis and Management Evaluation. The industry analysis
involves the analysis of industry specific risk, and the nature of competition in it. The
bﬁsiness environment analysis involves thé study of the nature of the operations, cost
structuré[ market shares, business strategies and the competitive position. The
financial analysis process involves the assessment of the quality of the asset, its
productivity, the cash flow nature and ﬁattem, the trends in interest coverage as well
as the leverage ratio. RAM also conducts careful analysis of other off balance sheet
financing activities. The management evaluation consists of the appraisal of the key
managerial capabilities, functions and qualities and looks into the past records and

future scenarios. RAM uses a rating scale composed of § main rating classes starting



from AAA to D. The AAA represents the highest quality category while D represents
the lowest debt quality rating of all rating categories or entities in default already.
RAM also applies subscripts 1, 2, 3 in each category from the AA to the C category.
These subscripts indicate the rankings of the entities within a rating class. For
example, the subscript number 1 indicates the highest position within a rating c%ass
while number 2 indicates the second highest in the ranking and so on. See Appendix
1.1 for an explanation and definition of the various rating classes. According to the
» data we received from the agency, since its inception up to March, 2003 RAM has
rated a cumulative total of 700 PDS amounting to a total RM value of 192,322
million. These ratings consist of 11 industry groups. See Exhibits 1 & 2 in Appendix
1.2 for the distribution of all long-term PDS bonds rated by RAM from 1991 to March
2003 categorized by the industry group, number of issues, and the ringgit value of the

issues.
1.4 Problem Statement

Credit rating information is extensively used by all major participants in the capital
mérket. Most corporate bonds are | issued to the public only after receiving an
acceptable rating grade. At the same time, most institutional investors are restricted to
holding only certain grades of corporate debt securities in their portfolios. The
influence of ratings in the securities market ‘ﬁas been enormous due to the fact that it
affects both the access to and the cost of the funds, as well as the ability of thrift
institutions to make investments. These ratings are essentially a pred1ct1on of the
future probab111ty of default/payment on debt obligations by a borrower Although all

major rating agencies insist that their ratings are not a product of number gaines



(Moody investors, 2002), by observing closely the rating process of these agencies it
is clear that it involves both quantitative and qualitative assessments of the borrowing
entity’s condition and the special provisions and enhancements attached to a particular
security issue. The above assertion has opened up a possibility of modeling and
predicting credit ratings of companies that have sufficient information available in the
public domain. Following the same line of arguments in the past and in the present,
we found that a series of attempts have been made to analyze and predict the ratings
that agencies ‘give to corporations. This is done by means of modeling the publicly
available financial and non financial information using various statistical‘ and non
statistical methods®. Such research studies are as useful as the ratings themselves for
the securities market for several reasons. First, since ratings are highly regarded in the
market, their accuracy is crucial. Because rating research studies by and large use
publicly available information about corporation, (which supposed to be accurate,
representative and timely) the success or failure of rating research models in verifying
or predicting bond quality ratings as given by the agencies could have implications for
all users of rating information including the agencies themselves. For example, if a
rating model is to test known key quantitative and qualitative factors of a creditor but
faﬂs to explain its credit quality standing as assigned by the agency, then this could be
the resuit of incorrect modeling but it could also be because of inaccurate information
provided by the entity to the public or incorrect rating by the agency or it could even
be a result of the insufficient disclosure of vital market informaﬁon. In any of the

above cases, there would be a policy review with regard to corporate disclosure or the

? See the book entitled: Application of classification Techniques in Business, Banking and Finance
Volume 3 by Altman et al (1981). This book provides a detailed account of the statistical methods used
in bond rating prediction. The other methods also widely used now to predict bond ratings are in the
area of Al or Artificial intelligence techniques. They are not discussed in the above book but are found
elsewhere at the beginning of various bond rating studies that apply one of the artificial intelligence
methods to bond rating studies. ‘



quality of ratings of rating agencies themselves. It could also stimulate more academic
research to try to better understand rating agencies’ behaviors and their rating
processes. The rating research studies, therefore, will serve in this case as an important
check and balance mechanism in the securities market. Second, the success of these
research studies would also highlight the mqin factors that determine the credit rating
quality of borrowers and make that information available to the wider public. Since
rating agencies are not explicit in revealing the actual factors that produce ratings and
. how they are produced, these research works should greatly enhance the function of
the market mechanism by telling borrowers what is expected from them and lenders
what they need to look for. Third, rating agencies are also said to be slow in producing
or adjusting the ratings. Slow flow of information in the market results in market
inefficiency. Therefore, a dynamic rating research environment such as the above
could minimize or eliminate such problems. To that end, there have been numerous
research studies conducted on credit rating in the developed markets with specific
emphasis on analyzing and predicting bond ratings. Examples are Horrigan (1966),
Pogue and Soldofsky (1969), West (1970), Kaplan and Urwitz (1979), Ang and Patel
(1975), Belkaoui (1980), Larry and Perry (1985), Christina and Ramesh (1993) to
néme a few of them. The vast majority of the above studies have been conducted in
the wesf, iainly on the U.S. market. It is almost more than a decade now since the
establishment of the first rating agency in Malaysia but no such published research
effort ﬂas been undertaken on the Malaysian markets, at least to our knowiedge.
Therefore, the main motivation for the current research is an attempt to contribute to
filling this gap in the capital market as well as in literature studies and the academic

libraries.



1.5 Research Objectives

The main objectives of this research are as follows:

a. To build and empirically test a multivariate statistical bond rating model using

selected financial and non financial variables for the purpose of analyzing and
predicting corporate long-term bond ratings in Malaysia.

To identify several significant variables and their respective signs as important
determinants of corporate bond quality ratings.

Test the model’s ability to replicate the events that triggered 1arée rating
changes for outstanding bonds between 1997 and 2001.( the Asian financial

crisis and its aftermath)

1.6 Research Questions

To meet our research objectives stated above we will ask and try to find answers

to the following specific research questions during model building process:

1.

Which multivariate combination of the selected 8 independent variables are the
best predictors/discriminators of corf)orate long-term bond ratings grades?
Which of the selected variables are significantly associated with corporate
long-term bond ratings?

HQW accurate are these predictions compared to raﬁdom chance models?

Can this model be used to predict the ratings of other bond issues in the

market?



1.7 Significance of the Study

Rating agencies serve to reduce the information asymmetry that exists between
borrowers and lenders in the capital market through the rating process in which the
agencies bury the whole information in single letters or numbers. Investors and other
market participants accept it and believe it. Ironically, the rating process of the rating
agencies and the specific data used in that process are hard for the public to make out.
. How to judge the credibility of the information they provide to the public, the
justification of the given ratings and their consistency over tiﬁae? It is considered that
any research effort directed to analyze and investigate the ratings given by the
agencies with the intentic;ﬁ of providing an insight into the rating process of the rating
agencies and thus verify its eredibility would be of great benefit to all users of credit
rating information and to the market at large. This study is expected to contribute in
these areas and in other areas by adding a new research output to the existing literature
on credit rating research as follows:
First: Tt will contribute to the literature by testing a model that has theoretical
backing and is based on the works of pfominent researchers in the study of credit
raﬁng research.
Second:‘ By being the first published research work on bond rating prediction in
Malaysia, it is expected to provide a good literature review on this subject.
Third: the final model is expected to be a useful tool for corporate managers and
investors in their credit assessment and risk management processes as well as for the

regulators and the rating agencies themselves.

10



Fourth: the results of this study, the final model and the conclusion to be arrived at,
should serve as a facilitating tool in the designing of government regulatory policies in

the capital market.
1.8 Limitations of the Study

The potential combination of financial and non financial variables in various statistical
and non statistical rating models is virtually limitless. For that reason, this research
has limited itself to using the 8 selected variables and only the two most Widely used
statistical techniques (The Discriminant Analysis and Logistic Regression Analysis
Techniques). This approach should enable us to build upon and validate other
previous research studies with some attempt to improve upon them.  Another
important lirﬁitation of this research has to do with the availability of data. For
example, Horrigan (1966) utilized 201 observations of Moody ratings and 150 of S&P
ratings; West (1970) used the same data. Belkaoui (1980) used 257 observations from
37 different industﬁes. He built his model using 160 observations and validated it with
97observations. Compare those to the use of a total of only 109 observations in the
current study. There are currently two fating agencies in Malaysia: The Rating
Agencvaalaysia Bhd or RAM and MARC. This study confined itself to analyzing
and predicting the new corporate long-term bond ratings of RAM. Finally, PDS
instrumerﬁs that corporations use | in Malaysia can be classified into two méjor
categories: 1) copventional PDS bonds, 2) Islamic Private Debt Securities bonds
(IPD’S). The 1ong-term and the short-term ratings of both these two types of PDS are

given ‘by RAM. This study ,will‘ be confined to the conventional PDS long-term bond
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ratings as we believe that the two types may need at least some difference in some

aspects of modeling.
1.9 Organization of the paper

This research is organized in six chapters. Chapter One introduces the importance of
the study and provides the background to it. It spells out the motivation behind the
- study, the main objective, and the research questions. Finally, the chapter illustrates
the significance of the study and lists several possible limitations. Chapfer Two
provides the literature review on bond rating and the theoretical framework of the
study. It is divided into two parts, part 1, which discusses selected studies in a
chronological order for the past five decades beginning with the first stﬁdy that
attempted to replicate and explain bond ratings of rating agencies in the mid-sixties up
until the 21% century. Part 2 provides the rationale and the theoretical background that
guide the selecting of the .independent variables included in this study. We provide a
justification for the selection of each of the independenf variables with reference to
various pieces evidence from the main literature or from financial analysis text books
as‘ well as from the viewpoint of practiti(;ners and rating agencies themselves. The
hypotheéés are also made about the likely effect of the predictor variables and their
direction based on thé evidence cited above. Chapter Three discusses the methodology
we follow in our research design. The data and sample selection procedure is first
discussed, and then the variables and the two statistical models are discussed in more
detail. The chapter then discuses the results of the data screening process and all the
changés made to the raw data to make it ready for analysis. Chapter Four presents énd

discusses the results of the analysis done in this study. It starts the discussion of the

12





