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This thesis investigates two aspects of credit risk measurement in the context of Basel II: The
International Convergence of Capital Measurement and Capital Standards. The first is the
problem arising when two credit rating agencies disagree over the rating assigned to an
issuer and a split rating anses. This has implications for the Standardised approach to
assessing risk weighted assets under Basel Il. The second area is the determination of

internal credit rating models for use under the Internal ratings-based approach. A very small
amount of the extensive literature in this area covers bank rating models. This thesis

presents a variety of bank rating modes for individual and long term ratings across different
agencies and regions.

Using an extensive database of credit rating agencies with a sample of over 52,000 split
ratings covering a four year period from 1999 ~ 2004 the first study shows that there is a
ranking of agencies from the most to least generous that is stable over time. In most cases,
the differences between the mean ratings of the agencies are significantly different from each
other at the 1% level. As reported In earlier studies, the greatest differences arise between
the US and Japanese agencies. When the split ratings are compared in terms of Base! Il risk
weights the differences between the US and Japanese agencies are still highly significant and
the conclusion is that supervisors should alter the mapping of the Japanese agencies to the

risk assessments under the provisions of Annex 2 to Basel II.

Contrary to earlier research this study does not find that the highest level of split ratings arise
for banks. The level of consensus between agencies appears to correspond to the average
credit quality of the industry in question. Evidence is found that agencies are more generous
to issuers from their own country (home country bias) and the level of agreement is higher

between agencies from the same country.

Bank credit ratings are modelled from financial ratios and variables using ordinal logistic
regression. Sample sizes exceeded 1,100 banks for the largest agencies. Fitch Individual
ratings could be accurately modelled from the holdout sample 68% of the time but long term
ratings are more difficult to model consistently because part of a rater's assessment of a bank
takes into consideration whether financial assistance would be offered should the bank run
into difficulties. This is called the support element and is predominantly driven by
macroeconomic rather than financial inputs. Moody's BFSRs are modelled with 65%
accuracy when Moody's long term ratings are included as one of the independent variables.
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Chapter One Introduction

Introduction

A brief glance at the results of Moody's and S&P will show that issuing credit ratings is
a profitable business. With average margins of 48% the two big players in the credit
rating market show that plenty of companies take their ratings seriously and pay
substantial sums for the ratings of their debt. A good rating plays an important part in
determining a company’s cost of debt and can either send a positive or negative signal

to financiers and investors alike.

The importance of credit ratings and the success of the agencies has been closely
linked to the role that they play in regulation. Since the 1930s the distinction between
investment grade and sub-investment grade debt has been very important and the
rating decisions made by the agencies have a direct influence on the population of
investments available to certain banks and insurance companies. With the

introduction of the New Basel Accord (Basel Committee on Banking Supervision 2005)
the role of credit ratings in legislation will be extended again. The Standardised

approach to the assessment of credit risk requires the direct use of credit ratings from
approved agencies to be input into the calculation of risk weighted assets. The first

studies in this thesis consider the ratings of external agencies in detail. The frequency
and extent of differences between the ratings assigned by different agencies are
analysed along with the implication of these differences to the risk weights assigned to

bank assets.

Many banks will opt for the internal ratings-based approach to calculate their risk
weighted assets. Most large and internationally active banks already have models in

place to determine internal ratings to the satisfaction of supervisors. The methodology
behind models predicting credit ratings and the financial variables most often used are
studied in this thesis and models are built to predict bank credit ratings. There is a
substantial body of literature dating from the 1960s covering the prediction of
corporate credit ratings but there are few studies focusing specifically on banks.

The two primary objectives of this thesis are as follows. Firstly to revisit earlier studies
focusing on the split ratings between credit rating agencies. This study will add to prior
research by using a larger and current data sample and more sophisticated software

to allow a wider range of different analyses. The data used covers a 4 year period



Chapter One Introduction

rather than one point in time. The second objective is to extend the area of bank credit
rating models with a comparison of individual and long term rating models for Fitch
and Moody’s as well as long term rating models for eight other rating agencies. The
importance of estimating individual models for each region is also considered.

The data used in this study was kindly provided by Financial Times Information Limited
and Fitch Ratings Group. The quarterly publication Financial Times — Credit Ratings
International for the periods May 1999 — March 2004 formed the database used for
studies into split credit ratings and bank rating models. I;itch Ratings’ detailed bank-
specific financial accounting database was used for the selection of financial variables

for the estimation of individual and long term rating models.

The structure of this thesis is as follows:
Chapter two looks in detail at many aspects of the credit rating industry. This includes

the purpose of credit ratings and how they are assigned, the history of the rating
agencies and how regulation came to play such and important part in the demand for
ratings. Observers have criticised a number of potential conflicts of interest within the
industry such as the reliance on issuers fees and unsolicited ratings. Finally this
chapter reviews studies into the information content of credit ratings and problems

arising from procyclicality and the assignment of ratings.

Chapter three reviews the New Basel Capital Accord in detail (Basel ll). It outlines the
way in which Basel Il differs from the existing Accord and analyses the Standardised
approach in detail. In later chapters the rules setting out the allocation of risk weights

to corporate, bank and sovereign claims according to external credit ratings are used
to assess the importance of split ratings in the context of Basel |l. Chapter three also
summarises some of the major themes and criticisms that arose in the responses to
the Consultative Papers issued while Basel |l was being finalised. Finally this chapter
looks in detail at Annex 2 of Basel Il which sets out guidelines as to how individual
country supervisors are to map agency ratings to the risk assessments of the Accord
and works through examples with current cumulative default rates.

Chapter four reviews the literature directly relating to the studies in this thesis. These

cover two separate areas, split credit ratings and bond rating prediction models. There

is a limited amount of research in the area of split credit ratings with several studies
2



Chapter One Introduction

being extremely relevant. These are Beattie and Searle (1992a and 1992b) and
Cantor and Packer (1995). These studies also used data from the Financial Times
Credit Rating International database but the data sample for this thesis uses more

data, for a wider number of countries and industries and over a considerably longer

time period.

The second part of the literature review gives a chronological review of the empirical
studies on the modelling and prediction of credit ratings. The methodology used is
discussed in detail highlighting the continual efforts of researchers to refine the
prediction models. The selection of independent vanables is also extremely important
to the quality of the rating model. The variables used in previous studies are reviewed
and the chapter concludes with a discussion of the most suitable variables for use in

this thesis.

Chapter five discusses the data used for the split rating and rating prediction studies.
Two large databases were used for the studies in this thesis; the FT-CRI database of
worldwide credit rating data for ten major agencies and the bank financial accounting
data from Fitch Ratings Group. Different agencies use different rating definitions and
scales. In order to compare split ratings these must be mapped to a comparable

scale. The problems with this mapping process and the maps chosen for this study
are discussed in chapter five. The way in which split ratings are compared is also
shown and a brief description is given of the software used to analyse such a large
volume of split ratings. The chapter goes on to describe the bank financial accounting
database used and how this was mapped to the credit rating data to give independent
and dependent variables in order to build bank rating prediction models.

Chapters six to nine give the results of the studies comparing split credit ratings of

different rating agencies. Chapter six focuses on the level of inter-rater agreement
and compares overail rater agreement as well as the consensus between particular

pairs of agencies. The study asks why some agencies agree much more frequently
than others and reviews the quality distribution of the issuers to see if consensus is

determined by credit quality.

Chapter seven establishes a ranking between the rating agencies where some appear

to be consistently more generous than others. Changes in ranking which arise due to
3
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changes in credit quality are reviewed. The final part of this chapter re-examines

findings from previous studies that show agency consensus to be greater when they
are rating issuers from the same country and when agencies from the same country

are compared with one another.

Chapter eight reviews the level of split ratings by country and industry. Previous
research has found that the highest level of disagreement is over the ratings of banks.
This study does not support that finding and shows that the ratings of manufacturing-

type companies have a higher level of split ratings than finance-type companies.

Chapter nine is the final chapter presenting results of the studies of split ratings. This
analyses split ratings in terms of Basel Il risk weights and asks the question as to
whether the split ratings identified in early chapters are likely to have a significant
impact on the risk weighting allocated under the Standardised approach of the Accord.

Chapter ten applies ordinal logistic regression techniques to the matched bank credit

rating and financial accounting data described in chapter five. A wide range of models
" are built and dealt with in a number of different sections within the chapter. The first
set of models look at the different results of modelling individual vs. long term bank
ratings for Fitch and Moody’s. Models are then built for each of the ten agencies
included in the FT-CRI database and a range of different prediction accuracies are
shown. Results are also reported for models which breakdown the data sample by
region, bank size and type to identify circumstances in which bank rating models
based on financial accounting information have a high prediction accuracy.



Chapter Two The Credit Rating Industry

The Credit Rating Industry

This chapter provides an introduction and background to the credit rating industry.
The first part of the chapter looks at the nature of credit ratings and considers the
process by which they are determined by the rating agencies. [t goes on to look at the
history of the credit rating industry and how this has grown from small roots in the US
to about 130 worldwide agencies.

The second part of the chapter considers some current topics in the industry. Four key
issues are discussed:

e The role of regulation in the growth of wealth and importance of the credit rating

agencies.
e Payment of fees by issuers to the agencies and the potential conflict of interests

this presents.
e The timeliness of ratings and their information content.
e The impact of credit ratings on procyclicality in capital markets.

2.1 What is a credit rating?

“Credit ratings are the very structure of the marketplace. They are the risk language
that we all speak and rely on.” (Strauss 2002)

Credit rating agencies argue that they provide superior information about the ability of
corporations or governments to make timely repayment of principal and interest on

borrowings.

" But not everyone agrees:
“Senseless’. ‘Nonsense’. ‘lrrelevant’. Capital-markets folk with a kind word for

credit-ratings agencies are almost as rare as modest bond-traders.” (Economist
1999)

In Standard and Poor's word’s “a credit rating is Standard and Poor’s opinion of the

general credit worthiness of an obligor, or the creditworthiness of an obligor with
respect to a particular debt security or other financial obligation, based on relevant risk

factors” (Standard and Poor’s 2002a). In the words of Moody's it Is “..an opinion on
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the future ability and legal obligation of an issuer to make timely payments of principal

and interest on a specific fixed income security” (Moody'’s 2006).

One of the original purposes of credit ratings was to distinguish investment grade
ratings from non-investment grade. There is still a clear cut-off between the two
categories but there are also a wide variety of ratings within each section. Full detatls

of the rating scales used by the main agencies is included in Appendix 1.

2.1.1 Measvuring relative and absolute credit risks

A credit rating is a grade or score intended to distinguish relatively risky organisations
or issues from ones that are relatively safe. For credit ratings to be meaningful they
need to be able to indicate the relative level of credit risk of one issuer in comparison
with others as well as providing an estimate of the absolute risk, i.e. the probability of
default. Credit ratings perform better as ordinal rankings of default risk rather than
absolute measures of default probability that are constant through time.

Cantor and Packer (1995) argue that the rating industry measures relative credit risks
with reasonable accuracy. This is demonstrated by the relationship between bond
ratings and average bond yield spreads and also the correlation between average

short term and long term default rates and credit ratings. Shin and Moore (2003)
compare US and Japanese credit ratings and find that the relative default risk is quite

similar although Japanese agencies are considerably more lenient in their ratings than
US agencies. Altman (1989) shows that each letter grade decline in ratings
corresponds with an increase In yield spread. He finds this result to be robust for S&P
ratings. Moody’s and S&P publish corporate bond default studies! that show lower
corporate bond ratings to be associated with a higher probability of default. The
default probability increases as the time horizon is lengthened but the relationship
between ratings and default probability remains the same. The relationship between

ratings and bond yield spreads as well as default studies suggests that ratings are an

effective way to rank relative credit risk.

A review of trends in five year cumulative default rates? (CDRs) over time illustrates
large fluctuations in the percentage of defaulting companies over the business cycle.

' e.g. Moody'’s Investors Service (2006) .
2 The definition and calculation of annual and cumulative default rates are covered in detail in chapter
three.
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—_— —_— ———

Figures 2.1 and 2.2 show that ratings do not correspond to the same probability of
default at every point in time. Agencies state that they do not make rating changes
based on short-term business cycles even though default probabilities will go up
during recession. They argue that long-term default probabilities at the different
ratings levels should exhibit relative stability over long periods of time (Cantor and
Packer 1995). Figures 2.1 and 2.2 show 5 year CDRs over a twenty eight year
period, the default rates show little stability over this time period.

Figure 2.1: Trends in five year cumulative default rates by credit rating -
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Figure 2.2: Trends in 5 year cumulative default rates by credit rating: sub-
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When legislators embed specific credit rating grades into law and regulation they are
relying on long term stability but accept that in the short term the probability of default

associated with a particular rating will fluctuate.

2.1.2 Organisation and issue credit ratings

Ratings may be provided on a specific organisation (issuer) or a particular bond issue.
The instrument-specific credit ratings are a current opinion of the creditworthiness of
an obligor with respect to a specific financial obligation or class of obligations. It will
take into account the credit worthiness of the issuer but also factors specific to that

iIssue. Often instrument ratings are the same as organisation ratings but they may be

lower, depending on the nature of the obligation.

For example S&P show the following ratings for IBM Corporation:

Organisation ratings

Long term rating A+
Watch grade Stable
Short term rating A-1
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Instrument ratings

Commercial paper A-1
Euro 8bn Senior unsecured medium

term notes issued 3/9/1999 A+
$20bn Senior unsecured/

subordinated issued 1/2/2003 A

An organisation credit rating gives an opinion as to the obligor’s overall capacity to
meet its financial obligations. This Is not specific to any particular bond or debt issue.

Since the first credit rating agency was set up in the US in 1909, rating credit has
become big business. Rating changes are found in the financial press each day,
regulation around the world uses ratings to determine which investments can legally

be held by certain organisations and agencies are powerful and wealthy organisations.

2.1.3 Bank Individual and support ratings
Banks differ substantially from other entities in that they have access to outside

support if they run into serious financial difficulties. Because of the repercussions of
bank failure on other parts of the economy most Governments would step in to assist a
bank at risk of default. A crucial part of the raters’ assessment of a bank consists in
considering whether, and in what circumstances, a bank in trouble would be rescued
and by whom. A support rating is a judgement of the likelihood of support for a bank
and is independent to the financial stability of the bank itself.

Individual Ratings (called Bank Financial Strength Ratings by Moody’s) are
Internationally comparable and express a judgment as to how a bank would be viewed
If it were entirely independent and could not rely on external support. These ratings are

designed to assess a bank's exposure to, appetite for, and management of risk, and
thus represent the raters’ view on the likelihood that it would run into significant

difficulties such that it would require support. The traditional long term ratings issued

for a bank combine the individual rating with the support element.

Individual bank ratings are published by Moody’s and Fitch Ratings. These are called
Bank Financial Strength Ratings (BFSR) and Individual ratings by Moody’s and Fitch

respectively. S&P have no publicly available equivalent to these individual ratings.
9
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Fitch Ratings specifically state that their long term debt ratings are derived from the

support and individual ratings. Moody's are less specific about the relationship
between BFSRs and the support element but they do say that the ratings do not take

into account the probability that the bank will receive external support. They go onto
explain that BFSRs include bank-specific elements as well as other risk factors in the

bank’s operating environment such as the economy and quality of bank regulation.

2.2 The process of assighing a credit rating
Usually a company will approach Moody’s or Standard and Poor’'s when it is going to

sell or register a new debt issue. Issuers often like to find out the likely rating in
advance so that they can asses the impact of the new debt on existing debt. The

process is outlined in figure 2.3.

Figure 2.3: Standard and Poor’'s debt ratings process

ratngrequest [w> Ataicuin |3 Pemesy
Company

= Rating committoe! L Mosting with |
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Rating issued I Appeal process I
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* to 8 weeks from
Surveillance I

receipt of initial
An analyst is allocated to the issuer who has specialism in that sector. There will be

informed ‘

information

Source: Dinwoodie (2002)

one key day-to-day contact but other analysts will also be involved who have general

knowledge of the issuer.

A meeting with management will be arranged and a preliminary assessment will be
made by the agency. Financial statements, descriptions of operations, products and

corporate structure will all be reviewed.

10




Chapter Two The Credit Rating Industry

At the management meeting the analyst will gather information to conduct a

quantitative, qualitative and legal analysis. They will also find out about key strategic,
operating and financial plans, management policy, other credit factors, quality of senior

management, information about the industry and undertake a tour of the facility.
Figure 2.4: Moody's rating analysis of an industrial company
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Figure 2.4 illustrates how Moody’'s describe their rating process. They start by
reviewing sovereign and macro-economic issues, industry outlook and regulatory
trends, then look at specific attributes of the organisation including the quality of
management, operating and financial positions and company structure. Finally the
issue-specific structure of the financial instrument is considered. Both major agencies
stress that many qualitative, rather than purely quantitative aspects are considered.

After the management meeting, the rating committee within the agency will meet to
determine the credit rating. There are usually 5 to 7 voting members at the meeting.
The analyst will make a presentation which includes the nature of the company’s

business and its operating environment, evaluation of the company’s strategic and

financial management, financial analysis and a rating recommendation.

The company will be notified of the rating and has the opportunity to appeal and
provide additional data. If there is an appeal it is conducted as quickly as possible and
the company is informed again of the rating before it is released to the media. The

ratings are monitored at least once a year.

1]
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2.3 History of the credit rating industry
Credit rating agencies as they exist today were not found anywhere in the world until

the first was established in the US by John Moody in 1909 (Partnoy 1999). This
seems surprising as the first government bonds had been created by the Dutch shortly

before 1600. England’'s financial system became increasingly developed in the
seventeenth century, with the founding of the Bank of England in 1694, and overtook
the Dutch economy as the leading economy of the world in the eighteenth and
nineteenth centuries. As Sylla points out (Sylla 2001),

“By the time of John Moody’s bond rating innovation in 1909, Dutch
investors had been buying bonds for three centuries, English investors for
two and American investors for one century, all the time without the benefit

of agency ratings. Why?”

The answer Is that most of the bond investment was in public, or sovereign debts of
nations and governments that were trusted by their investors. Businesses were still
operating on a small scale so their financing requirements could be met by bank loans

and equity issues.

In the US growth started to occur during the nineteenth century on a scale that could
no longer be funded on a local, or state, level. In the US there was less state and
national debt, partly because there had not been the same need to finance wars as in

Europe and also because the country was segmented into a number of different
states. US states did issue sovereign bonded debt to build canals and other
infrastructure projects but largely withdrew from this after nine states defaulted in the

early 1840s. As the country grew local governments replaced states as bond issuers
but they were dwarfed by the private sector, the corporate bond market.

Funding railroads became a key reason to raise money. At the outset these
companies were locally based and could raise funds from local banks and stock issues
but as the companies merged together and became larger it was not possible to raise
local finance and bonds were required. A huge market in bonded debt of US railroad
corporations grew from the 1850s. By 1909 the US corporate bond market (essentially

US railroad bond market) was several times larger than that of any other country. Itis
interesting that the business survived for at least 50 years without a rating industry and
12
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this may be explained by the fact that the industry was relatively small and confined to

one sector.

However investors were helped with their decisions by the financial press and
specialist journals. A publication called The American Railroad Joumnal started
publishing information for investors when Henry Poor became editor in 1849. The
journal contained information on property, assets, liabilities and earnings of railroads
corporations. Henry and his son John, specialised in their own publication Poor’s
Manual of the Railroads of the United States in 1868. Henry died in 1905 but the Poor
company went on and entered the bond rating business itself in 1916. The company
merged with Standard Statistics, another information and ratings company, in 1941 to
form Standard and Poor’'s (S&P). This company was taken over by McGraw Hill in the
1960s and is still owned by this publishing company today. Standard and Poor’s
remains one of the largest credit rating agencies in the world.

A separate branch of the development of the credit rating industry was started by
Lewis Tappan in 1841 when he founded the Mercantile Agency from his own extensive
records of credit worthiness of his dry goods and silk customers (Sylla 2001, Cantor

and Packer 1995). Robert Dun later acquired the company which became R.G. Dun
and Company and published the first ratings guide in 1859. 7,000 business were

covered in the 1870’s, this grew to 40,000 in the 1880’s and one million by 1900. A
similar mercantile agency was established by John Bradstreet in Cincinnati in 1849

and merged with RG Dun and Company in 1933 to form Dun and Bradstreet.

Sylla (2001) argues that a third factor led to the emergence of credit rating agencies at
the start of the twentieth century. The role of investment bankers was growing in the
railroad industry. The bankers provided a large proportion of the required finance but
in exchange expected to be granted access to detailed information about the company
or a seat on the board. Other investors resented this access to privileged information
by the bankers and there was a push to make more information publicly accessible.

The railroad bond rating agency established in 1909 by John Moody Is seen as the
first real credit rating agency (Sylla 2001). In 1910 they extended the coverage to
utility and industrial bonds. Moody's did not rate US state and government bonds until

1919. In 1962 Dun and Bradstreet took over Moody’s and disposed of them in
13
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September 2000 when they became freestanding with a market capitalisation of $5

billion.

Fitch Publishing Company was established in 1924. Duff and Phelps entered the bond
rating market in 1982 and McCarthy, Crisanti and Maffer was founded in 1975 and
acquired by Xerox Financial Services before it was merged into Duff and Phelps in
1991 (see Cantor and Packer 1995). Fitch later merged with IBCA, the only UK credit
rating agency, in 1997 and the combined entity was subsequently bought by a French
company FIMLAC. In June 2000 Fitch IBCA bought Duff and Phelps. In December

2000 Fitch absorbed Thomson BankWatch (White 2000).

Estrella et al (2000) state that at September 1999 it was believed that there were
about 130 agencies world-wide but this number may be closer to 150.

2.4 Current issues in the credit rating industry
The second part of this chapter looks at four issues that concern the credit rating

industry and considers altemative views put forward by credit rating agencies and
other commentators:

e Regulation and the credit rating industry

e Conflicts of interest between the agency and the issuer

e Do credit ratings have information content?

e Procyclicality and the credit rating industry

2.4.1 Regulation and the credit rating industry
The largest and most powerful credit rating agencies are based in the US. There are

many smaller agencies around the world but none except Fitch Ratings come close to
either the profitability or the coverage or Moody’s and Standard and Poor's. The

influence and wealth of the large credit rating agencies is closely linked to the position
given to them by the regulators, especially in the US, but this influence may be

extended in other countries by the proposals of Basel Il.

“Take ratings out of regulation altogether, and return the agencies to their role
as servants not masters of the capital markets® (Economist 2003b)
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Commentators such as the Economist argue strongly that the credit rating agencies
should be taken out of financial regulation altogether. The argument is that regulation
restricts competition and increases the risk of conflicts of interest.
“When ratings become not just a tool for investors but the very basis for regulation,
they are likely to become distorted, and conflicts of interest risk becoming sharper.”

(Economist 2002)

The agencies themselves argue that they serve an important function in capital
markets;
“Credit ratings are the very structure of the marketplace. They are the risk

language that we all speak and rely on.” (Strauss 2002)

In addition they argue that taking credit ratings out of regulation would be extremely
disruptive and unnecessary as “replicating the expertise, experience, commitment and
objectivity of the large agencies would be difficult if not impossible to achieve.”
Dominion Bond Rating Service (2003).

At present, eleven of the twelve member countries of the Basel Committee on Banking
Supervision (BCBS) use credit ratings in financial regulation<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>