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1. Abstract

This paper sets out to investigate the effects that competition among credit rating

agencies has on their rating behavior with regards to assigning risk assessments to more

complex, structured securities. More specifically, this study proposes that increased

competition will cause inflation of the distribution of ratings. In addition, it is further

believed that these effects from competition move in a circular motion, or “cycles of

confidence”. A primary motivation for taking on this subject is the evident research gap

within the empirically based study of rating behavior for structured securities. This is

herein done from a constructed behavioral model from which hypotheses are derived,

empirically reviewed and subsequently subjected to quantitative analysis in order to

identify possible competition-related effects. The results of the analysis mainly provided

support for the hypothesized notion that competition intensity has indeed had a strong

impact on rating behavior, with the nature of the effects appearing to follow what

resembles a cyclical motion. Finally, the findings of the analysis have been compared to

related investigations in order to not only evaluate and assess the rating-related problems

more closely, but also to further gauge the proposed solutions from other, earlier studies.

The end result of this is a reconsideration of where the focus should be when trying to

address the elucidated problem of imprecise credit ratings. Instead of focusing on either

the applied rating models themselves or the related regulation, the results of this study

imply that the root cause of the problem should lie with the raters’ business model itself.

By redesigning this model to become investor-paid, as it was before 1974, incentives

towards ensuring rating precision should become aligned. Yet, in order to attain a

sustainable business model, inspiration must be sought in similar industries, to solve the

challenges that initially triggered the change in the 1970’s. The resulting findings

contribute to the existing literature within three distinct areas. First of all, the strong

bond between increased competition and rating inflation has previously not been

empirically documented for structured securities as it has here. Second, the empirically

supported results from the study of investor behavior and rating reactivity has implied

that credit ratings do not create much market impact, and thus hold little to no value for

the issuers who are buying the rating service. Finally, this paper has pointed out a so far

ignored area for academic scrutiny in the shape of information asymmetries in the issuer-

rater relationship; it is believed that further studies within this field will shed more light

on the true workings of the credit rating industry.
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2. Introduction

The credit rating industry can trace its roots back to the early 20th century and has over

time been assigned the critical role of providing reliable easy-to-understand assessments

of credit risk within the financial market, something which should aid to not only reduce

volatility, but also increase liquidity. Competition between agencies has, ever since its

inception, been perceived to promote innovation and lower prices in the industry, as is

commonly seen in other industries. However, the victims of the financial crisis have

recently questioned the role of these rating agencies and their incentives towards

providing truthful credit ratings. In fact, many have gone further by pointing to the faulty

ratings as being one of the primary drivers of the collapse.

This focus on the credit rating industry has generated a new line of academic inquiry,

questioning the very structure, and even relevance, of the industry. Some theorists have

developed behavioral models providing several arguments as to why competition may, as

opposed to previous conceptions, be reducing the total welfare, especially for investors.

However, these arguments are of an inherently theoretical nature, and their lack of

empirical investigations is indeed very evident. This lack of empirical testing is something

which is primarily due to the opaqueness of the market, brought forth mainly by the

complexity of the products. A research vacuum such as this represents an exciting new

area of study. This paper picks up on these insights and further proposes that the

inherent effects from competition are in fact even more profound for the rating of

complex securities, as complexity and lack of information enhance investors’ dependence

on ratings. In this way, this study will attempt to shed light on the behavioral

consequences of the business model currently employed by credit raters, in an

environment characterized by increasing competition. Departing from these thorough

considerations and possible findings, thought out ameliorations to the current situation

will be proposed.

Based on the above, the following research question has been formed:

What are the effects of competition within the credit rating

industry on the rating of financial securities, and what can be

done in order to address any potential issues?
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The resulting findings of the posed research question have contributed to the existing

literature by providing the following novel insights:

1. There is now empirical evidence for the intuition that increased competition has

led to an increase in ratings inflation for structured securities.

2. Little value should be associated with attaining a credit rating from the

perspective of issuers, as it has minimal market impact.

3. The asymmetric distribution of information between credit rating agency and

investor potentially also exists in the relationship between credit rating agency

and issuer, making the issuer more likely to buy a valueless service.

This study consequently attempts to fill out the previously identified research vacuum,

but also opens up a new line of academic inquiry, as previous studies have only been

concerned with mapping and addressing the consequences of asymmetric information in

the relationship between credit rating agency and investor. This new line of inquiry is

therefore paramount, not only in order to attain a complete overview of the micro and

macro mechanisms of the industry, but also so as to aid in the determination of the

future role of credit rating agencies.

2.1 Research Delimitations

This study is going to be based upon a limited sample of securities when investigating the

trends that they may follow. The sample itself consists of 300 randomly chosen

structured securities, all from the United States and widely traded. The studied period

encompasses the years going from 2000 to 2013, thereby including both a period of

economic growth and, eventually, a financial crisis.

The use of a limited number of sample securities means that possible identified effects

may not necessarily apply to all traded securities, especially those of the non-structured

kind. The use of a limited sample is however due to processing restrictions, as the

number of individual observations needed for a larger sample would prove too large for

most modern computers to apply regression analysis to. When such a regression is not

needed, a larger representative sample will be used. The specific choice regarding which

single securities to study was based on a randomized selection among the securities with

available trading information. This means that possible securities without the needed

information may have been left out.
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The used securities are all structured finance products. The reason for the specific use of

this type of security is the idea that the studied competition effects on rating behavior are

especially strong, and therefore more visible, for these more complex securities. In

accordance with the later presented logic, it is in fact believed that when the risk profile

of a security is not very transparent to investors, assigning a too lenient rating to it

becomes more attractive for the raters. In addition, the venue of structured securities

currently represents a newer arena for academic scrutiny, meaning that a more specific

study of their behavior could be more rewarding, for example by shedding more light

upon a popular explanation for the current financial crisis.

All of the studied securities are US issued and traded. While this means that any found

relationships may possibly not be equally strong in other geographical areas, the national

focus has been chosen in order to avoid any result contamination from, for example,

variations in exchange rates and regulation.

Finally, the paper looks solely on developments for the time period between 2000 and

2013. The implication of this is that periods falling before and after could experience

different effects than those subsequently identified herein. The use of this specific time

period is however due to multiple reasons. First of all, a wider timespan would not be

feasible due to the correspondingly larger dataset which would have to be subjected to

regression analysis. Secondly, the use of structured finance products of the kind studied

here seems to have experienced a considerable rise during the last years of the 1990’s.

This means that, due to a comparatively lower trading activity in the preceding years,

trading data before 2000 would not necessarily be very precise in reflecting the

contemporary day-to-day market perceptions held by investors. Thirdly, while Moody’s

and Standard and Poor’s have been the main providers of credit rating services for many

years, the comparatively strong growth of Fitch over the observed period provides a

unique opportunity to observe rating behavior under increasing competition. Finally, the

period 2000-2013 encompasses about the same amount of time before and after the

onset of the current financial crisis, thereby allowing for a hopefully very rewarding

investigation of the implications that it may have had on the studied effects.
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2.2 Paper Structure

This introduction section will continue with a brief consideration of the overall

methodological approach to the academic investigation. Following this, the reader will be

taken through a contextual account of the historical and legislative background for the

credit rating industry itself, with an extra part dedicated to the competitive changes that

this industry has seen. Finally, the last part of the contextual section will provide an

insight into the securitization process of structured products, with a specific focus on

what role both ratings and raters hold.

The paper will then move on to a theoretical section, which will start out by introducing

an economic model. This model will consider competition effects amongst credit raters

given the different competitive environments of monopoly and duopoly. It will thus lay

out the logical string that will form the base of the subsequent consideration of

important effects which the behaviors identified from the model may result in. These

concepts are afterwards nuanced by a review of the existing empirical findings from

previous academic studies. The objective here will be to not only investigate any existing

support for the developed concepts, but also to consider potential improvements to

them as well. Next, the hypothesis development will take place. Here, the end product of

the preceding model development, issue identification and empirical review will be

condensed into a number of testable hypotheses, aimed at improving the current

understanding of competition effects on the rating of structured securities. Finally, a

comprehensive illustration of the hypotheses and their relation to the previously posed

research question will conclude this specific section.

Subsequently, a methodological section will outline the potential method-related

concerns for the early part of the analysis of the hypotheses. This will encompass

descriptions of the applied regression variables and their mathematical deriving, the

assessed reliability of data sources, as well as a brief introduction to the analytical

methodology applied in the following section.

What therefore follows is the analytical section. Here, each of the developed hypotheses

will be subjected to quantitative testing, with the model used for each sub-analysis as well

as the final results presented for every hypothesis. Finally, the validity of the derived

results as well as any limitations for their later application will be considered.
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The paper will then move into its discussion section. In this section, the findings of the

preceding analysis will be interpreted and considered in relation to both existing studies

and other effects identified previously during this study. These considerations will

subsequently lead to a number of recommendations being presented, as based on the

earlier results and observations.

Finally, a conclusion will condense the preceding process and derived results. It will

eventually outline the key findings and recommendations made by this paper, and further

propose new areas for future academic inquiry.

2.3 Initial Methodological Considerations

For the purpose of this research paper a quantitative hypothetic-deductive research

methodology will be used. This implies that specific hypotheses will be formed based on

existing theory combined with new perspectives, hereby using these theories as a

coherent framework when performing data analysis. Yet, in this connection, one purpose

of this study is also to test and potentially falsify the current perception of competition

within the credit rating industry.

The overall approach to answering the research question is rooted in specific ontological

and epistemological positions. Firstly, an ontology of objectivism is adopted, hereby

assuming that the concept or construct of competition has an essence which can be

measured (Bryman & Bell, 2003). Corresponding to this ontological position, a

positivistic epistemology has been undertaken. This means that the empirical quantitative

data that has been collected is assumed to reflect an objective world, as opposed to the

assumptions of an interpretivistic epistemological position (Andersen, 2003; Bryman &

Bell, 2003).

In line with the positivistic epistemology, the analysis employed is founded in rigorous

regressions as well as statistical tests of the underlying variables and hypotheses.

A more detailed description of the process of research will follow in the methodology

section. This will also include further considerations regarding data collection, validation,

analysis and research limitations.
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3. Contextualization

The following section will provide an in depth account of how the credit rating industry

has evolved to what can be observed today. This will include a review of the regulation

determining not only the use of ratings, but also the institutional framework which

regulates the industry itself. Lastly, an introduction to structured securities will be

provided, with a specific focus on the securitization process and the role of credit rating

agencies in that regard.

3.1 A History of Outsourcing Risk Assessments

The history of the two largest credit rating agencies started back in the early years of the

20th century. It seems that as companies grew in size and financial markets developed,

investors and security issuers alike started looking for ways to affix a risk grade to traded

securities. The first major rater was thus formed in 1909 by John Moody, laying the

foundation of the rating agency now known as Moody’s as well as establishing an actual

credit rating industry.

Standard and Poor’s was the result of a merger of two rating agencies in 1941. Henry

Poor’s “the Poor Company” had been established in 1916 and had mainly specialized in

analyzing bonds with a focus on the, at the time, very prevalent railroad bonds. The Poor

Company was eventually merged with Standard Statistics, which gave the combined

company a stronger presence in the rating industry as well as a much wider scope of

rating services.

While considered a much later arrival than the other two major rating agencies, Fitch

actually also has a long history. Fitch was formed in 1924. Like many of its competitors

at the time, Fitch started out mainly rating bonds, but eventually spread its service

offerings into a wider range of securities as financial markets developed.

This change in financial market contents and the demand of investors as well as issuers

has meant that all of the big three credit rating agencies are now employed with a wide

range of financial securities, most of which seem much more complex than the simple

bonds that they used to analyze back in the beginning of the 20th century (Cantor,

Packer, & Cole, 1997). However, it appears that, even though the complexity of the

market has increased, the investors’ expectations of the precision with which these rating

agencies assess risk remain unchanged.
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While the earliest credit rating agencies focused on providing investors with helpful risk

level advice, the roles played by credit rating agencies within the whole financial industry

seem to have developed considerably over the past century. From being mere investment

advice, the actual ratings have now become what Boot et al. (2005) refer to as

“coordination mechanisms”. The idea here is that in a large international financial

market, like the one which can be observed today, a wide variety of person-specific

factors may contribute to investors’ impressions of the fair price of an asset, and to

different extents. The result of this wide difference in perceived fair prices could

potentially be a more volatile market, where different actors continuously change their

minds on a particular asset’s value, with others scrambling to catch up with the resulting

price change. As the new resulting asset price would possibly be equally based on

subjective perceptions, the trend of excessive uncertainty would continue. This problem

of ever-changing asset prices, and thus both high investment risk levels and inefficient

trading, could however be ameliorated through the introduction of a common objective

reference which investors could regularly consult when estimating an asset’s fair price.

This is where the coordination mechanisms come into the picture.

The purpose of the coordination mechanisms is the creation of “focal” points of shared

risk impressions for the different actors within the markets, thereby facilitating the

establishment of a commonly accepted price level and, subsequently, more efficient

trading. The finer details of the way that this level of risk is found varies between the

different rating agencies, but tend to be based on a comparison of existing financial

buffers with a value-at-risk type of metric (Crosbie & Bohn, 2003). Put simpler, the

rating agency will usually look at how much the client would stand to lose under less

fortunate scenarios, and compare this to the client’s ability to pay such losses with its

existing asset holdings or, in certain cases, access to further funding. As this calculation is

technically based on objective and official data such as asset holdings, debt levels and

historical performance volatility, one should expect that the resulting ratings would

themselves the based on purely objective factors. Yet, as will be discussed later, many

critics now suspect that this is in fact far from the case.

The potential discrepancy between true risk levels and assigned credit ratings, on the

establishment of these risk impression focal points in the market, could have some very

serious implications (Vaaler & Mcnamara, 2004). If the differences are minute, arbitrage

may follow as the most well-informed investors are able to figure out the true risk level

and thereby discern the true fair value of the asset in question. They can then exploit this
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knowledge advantage when trading, potentially making substantial profits when the

market eventually catches up. However, larger discrepancies could possibly result in

something as serious as a trading bubble, when investors eventually realize that the

riskiness used to determine equilibrium prices was in fact far from the true one (Skreta &

Veldkamp, 2009).

The result could be a devastating price plummet, not unlike the one observed around the

turn of the millennium in the IT industry. As will be looked into later, this was possibly

part of that which happened to the market for certain structured finance products

around the start of the current financial crisis (Jenkinson, 2008). However, the credit

rating agencies could simply not have had this strong an impact on the economy if it had

not been for certain changes in the financial environment over the past century; changes

which have given the rating agencies a growing amount of influence on the markets as

well as added temptations for them in the shape of ways to make a profit by pushing

ratings up higher than they should be.

While a number of credit rating agencies have survived for about a century until today,

the nature of the industry in which they work has changed considerably in the passing

years since then. For one, many rating agencies started out by focusing on a few of the

comparatively simpler securities of the pre-world war II era. Now, the service offerings

have grown many-fold in terms of complexity. Not only do the incumbent raters of

today offer rating services for practically any security type imaginable; the large credit

rating agencies also now provide what may be called “auxiliary” services, such as advising

clients on how to improve their credit ratings. The result is a credit rating industry far

more complex than ever before.

Another major and influential development can be observed in the change of payment

structure for these agencies. The change from the old payment model towards the

current one was a quite quick transition, which seems to have taken place almost

simultaneously for all raters within the industry (Jiang, Stanford, & Xie, 2012). In the

early years of credit rating, rating agencies employed a subscriber fee payment model,

where users of the ratings, such as investors, would pay subscription fees in order to

regularly receive ratings on securities. The payment model worked almost like a

newspaper subscription, where a fixed fee meant a steady income for the raters who

would in return update ratings when they saw a need for it. In this way, credit rating

agencies would face an incentive towards striving for precision in ratings; after all, if a
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rating turned out to be too imprecise, they could risk losing subscribers. This whole

model was however changed during the early 1970’s. Since then, the issuers have been

the ones paying for the rating of their securities. Now, raters make their profits from the

client issuer every time a new rating is released, resulting in far less income steadiness and

a higher potential for specific interests to interfere with the objectivity of the rating

process. Instead of being investor-facing, the rating agencies now have to cater to the

issuers in order to grow their business.

While a popular explanation for this sudden change in payment model is that

improvements in information technology made it too easy for investors to get a hold of

ratings without paying the subscription fees, another interesting view comes from White

(2001). White believes that an additional, strongly contributing factor was the increase in

the number of liquidity trouble cases amongst security issuers in that same period, the

result being that issuers started looking more actively for ways to reassure investors. An

efficient way of doing just this was by seeking higher credit ratings. White believes that

rating agencies, great business analysts that they were, quickly realized the profit potential

of asking these issuers to pay for the ratings instead. This could possibly indicate that

ratings may not always be fully dependent on objective factors, but the interests of the

rating agencies and issuers as well. Otherwise, the profit potential of changing the

payment structure would be modest at best.

A third, important change has been in the regulative environment up until now. These

changes have at times meant limitations but, mostly, profit opportunities for the largest

credit rating agencies. It was not long after the rise of the first rating agencies that

financial legislation started making use of the ratings assigned by these agencies. From

1931 and onwards, institutional investors have in many cases been required to hold a

certain minimum percentage of assets of investment grade in order to be allowed to cater

to investors at all (Cantor, Packer, & Cole, 1997; Hill, 2005). This means that the ratings

assigned have been given more power in deciding which assets should be the most

widely held. In other cases, the amount of required back-up capital for financial

institutions has for a long time been at least partially dictated by the ratings of their

already held securities (White, 2001; Hill, 2005). Seeing as idle capital is an often

considerable source of missed income for financial institutions, these requirements make

raters able to modify the ability of financial institutions in making profits in all

practicality. Considering that whether any of the held assets is in fact investment grade is

what the rating agencies decide, these regulatory changes appear to have granted the
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credit rating agencies quite a large amount of power within especially the financial

industry. This power was further sharpened in 1975, when the SEC raised the

requirements for assigning credit ratings, limiting the number of agencies actually allowed

to publish legally counting ratings to about a handful. These few raters are now known as

NRSRO’s, or “Nationally Recognized Statistical Rating Organizations”. The effect of

this ruling up until now has very possibly been the strong hindrance of new entrants into

the credit rating industry, where only three nationally recognized agencies of considerable

size remain today (White, 2001). Given the nature of the current market and rating

legislation, it is simply not profitable to publish ratings without belonging to the select

group of official rating agencies. However, while the major regulatory changes since the

1930’s appear to have benefitted the incumbent credit rating agencies, it could seem like

future legal changes may be less favorable for them. For example, a range of attempts

towards making it easier to punish, or even close down, a credit rating agency for

incorrect ratings have been underway since the late 1990’s (Hill, 2005). What has

happened in the U.S. economy in the meantime means that this attempt has gained

increased support through the later years.

While the credit rating agencies were occasionally criticized for imprecise ratings for the

majority of the 20th century, the strong questioning of their analytical objectivity would

not arise until some years after the change into issuer-based fees in the early 1970’s. A

number of more contemporary factors have led this doubt of their honesty to reach a

possibly record-setting level during the current financial crisis. Some examples of events

that have contributed to the increased criticism towards credit raters follow.

First of all, the Enron scandal remains clear in the minds of most of those who deal

regularly with credit ratings today. The case of Enron served as a strong example of how

unsafe a security can be, despite it having been assigned investment grade ratings by both

Standard and Poors’ as well as Moody’s (Bratton, 2002). Enron’s great efforts towards

hiding its malpractices had resulted in transparency problems when assessing the

company for accountants and analysts alike. Yet, even though analysts started criticizing

the company for being hard to decipher around the turn of the millennium, published

ratings from credit raters still gave the outside world the impression of a healthy, well-

functioning company. The real situation was clearly very different, and it would not be

until October of 2001 that Moody’s as well as Standard and Poor’s would downgrade

Enron; however, both of the rating agencies still gave the company an investment grade

rating. It would not be long after this episode that the public learned that the Enron
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shares were in fact close to worthless. Just a month later, in November of 2001, Enron’s

credit ratings went down to a junk level. In December the company filed for bankruptcy.

Two critiques have been pointed towards credit rating agencies in regard to the Enron

scandal. First of all, the credit rating agencies have been criticized for their obviously very

faulty ratings. Additionally, and possibly much worse, one could well wonder why the

credit rating agencies would go ahead and assign favorable ratings to a company which

was known to keep most of its most important financial information in obscurity.

While the Enron case still rests in the back of many current investors’ minds, another

more contemporary problem exists in the shape of the ongoing financial crisis. While

many factors may undoubtedly have helped spur on this economic development, a

popular explanation seems to be the crash in the markets for complex, tranche-based

investment vehicles in the shape of asset-backed securities. Problems with

misrepresented risk levels in these complex securities are believed to have created a

“subprime bubble” which proved capable of tilting the whole economy. A main critique

of the credit rating agencies in this regard is based on more than just imprecise ratings; in

fact, the major credit rating agencies also played a large role in the creation of these

complex securities by advising on how to structure the assets in order to meet the raters’

own requirements for gaining a high rating. Due to this, credit raters are not just being

suspected to be facilitators of the crash in mortgage-backed securities, but originators as

well.

Finally, there is the current media focus on credit rating agencies. Especially since the

onset of the current financial crisis the media has started focusing on potential issues

with the business model used by the largest credit rating agencies. Among examples of

this investigation one could mention a now famous survey by the CFA Institute back in

2008. Spurred on by the economic turbulence, the survey asked 1.940 finance

professionals about their experiences when interacting with credit raters. To the surprise

of the makers of the survey, about 11% replied that they had personally witnessed credit

ratings being changed as a result of purely subjective factors, such as pressure from

underwriters (Lucchetti, 2008). It should come as no surprise that the idea that credit

raters may change ratings in order to appease stakeholders has led many to further doubt

their ability to provide objective ratings. It is therefore safe to say that credit rating

agencies are still, and possibly more than ever before, under fire from the general public.
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3.2 The Historical Development of Competition

As previously described, the establishment of the characterization known as NRSRO,

has in effect worked as a highly efficient entry barrier for the industry and may thus

explain why the three largest players, Standard and Poor’s, Moody’s and Fitch, put

together still hold approximately 95% of the market share (Alessi & Wolverson, 2013).

However, as hinted at earlier, recent initiatives from the SEC have continuously been

focused on actually increasing competition. In this way, the number of NRSRO’s was

increased from three to four in 2003, from then onwards including the Canadian agency

Dominion Bond Rating Services, and then again in 2005 when a fifth rating agency, A.M.

Best, joined this prestigious group. Then, in 2006, US congress passed the Credit Rating

Agency Reform Act, which specifically instructed the SEC to cease setting up barriers to

entry, and furthermore limited the power of the SEC in monitoring the agencies and

influencing their business models. As a reaction, the SEC designated five new NRSRO’s:

Egan-Jones, Japan Credit Rating Agency, Rating and Information Inc., Lace Financial

and Realpoint, hereby doubling the number of approved agencies to ten (White, 2010).

In this manner, the regulation of the industry within the last ten years has had a primary

motive of increasing competition, based on the merits that high entry barriers, and the

resulting lack of competition, acts as a main driver for incentive mis-alignment.

In addition, the industry has also experienced consolidation which, in particular, has

enhanced competition between the three largest incumbents. The merger and acquisition

activities of Fitch have been a key driver in this regard. In 1997, Fitch merged with

IBCA. Later, in 2000, Fitch acquired Duff and Phelps as well as Thomson Financial

Bankwatch; these activities had a significant impact on the market share held by Fitch.

The impact of this is clearly shown in Figure 1, where the collective effect from the two

later acquisitions can be approximated to an increase in Fitch’s market share of about

12,5 percentage points, going from 20% to around 32,5%.
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Figure 1: The development of Fitch’s market share within bond and equity ratings, 1998-2007. From
Becker and Milbourn (2009).

In addition, the above figure also clearly shows the importance of being a regular rater of

major indices such as the Lehmann Brothers Aggregate US bond index.

Focusing on the rating of structured securities, Figure 2, as seen below, shows the

development of Fitch’s market share in the period 2000-2013. When comparing the two

figures presented in this section, it is clear that Fitch has taken an even greater piece of

the market when looking at structured securities. However, what also stands out in this

regard is that during the crisis a reversing trend towards the use of more established

agencies, such as Standard and Poor’s or Moody’s, is very evident.
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Figure 2: Development of Fitch’s market share within ratings of structured products, 2000-2013

Conclusively, during the last 10 years competition has been intensified on two fronts:

both through regulatory changes, including more agencies such as NRSRO’s, but also

through consolidation and aggressive M&A activities from Fitch. As mentioned in the

introduction, it is in particular the latter which will take the focus of this study, as the

regulatory changes have had somewhat limited effects up until now (White, 2010).

3.3 An Introduction to Structured Products

While the term “structured finance product” covers a wide range of financial securities of

varying complexity, they all have a common purpose in the shape of risk modification.

Put another way, these securities are usually comprised of different, often relatively risky,

securities combined in a way so as to reduce the riskiness of the resulting combined

security. A main objective of structured finance securities is thus to help issuers market

even their riskiest securities by modifying the risk so as to reach a level more acceptable

to investors.

Collateralized debt obligations, or CDO’s for short, are normally comprised of a range of

different fixed-income assets into a common pool, which is subsequently parted up into

several different tranches. These different tranches each represent a claim on a part of

the return on the whole pool of assets, as well as a certain level of risk. Different

tranches usually have different risk profiles attached to them, due to the specific

workings of the CDO. The tranches, while having different levels of promised return,

also follow a priority system in the case of losses on the pooled portfolio. In effect, a

certain tranche will only be paid when the tranches ranking above it have all been paid in
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full. Accordingly, a small loss may only mean that the most high-risk tranches take a loss,

while the safer tranches remain unscathed. In this way, risk can almost be eliminated

from the safest tranches, making them potentially very valuable as investments (Brennan,

Hein, & Poon, 2009). At least this is what was widely believed before many of these

securities started to fail.

While CDO’s have been traded since the 1980’s, they did not come close to their pre-

crisis popularity until 2000, when issuers started realizing the huge potential for selling

high-risk fixed-income securities, such as risky mortgage loans, to normal investors. By

pooling risky loans and applying a tranche structure, a substantial part of a risky portfolio

could apparently be made close to risk-free. In this way, risky and unattractive loans

could be made attractive and thus capable of selling at a higher price. This need for

making risky investments appear safer was not only spurred on by market interests;

regulation had also played a major role in the widespread popularity of this security,

which would later be claimed as an important factor in ruining the economy (Benmelech

& Dlugosz, 2009).

As was pointed out previously, financial legislation had started requiring that institutional

investors kept portfolios with at least a certain percentage of investment-grade securities.

Banks had also been targeted by these attempts towards protecting the economy from

financial trouble over the latter half of the 20th century; for them, the amount of required

dormant cash to have on hand was strongly dependent on the rating-based riskiness of

held securities. The job of deciding which securities were safe had been awarded to the

credit rating agencies very early in the whole process of legislative change. As a result,

many of the largest investors were unable to take on too many securities deemed as risky

by the rating agencies, leaving issuers with problems when trying to market said

securities. As a solution to this, issuers started looking towards structured finance

products such as CDO’s. The result was immense. As very risky loans suddenly became

rated as investment grade, it suddenly became much easier, as well as highly profitable, to

sell risky loans. This development spurred many of the investment behaviors which

marked the years leading up to the current financial crisis. For example, the ability to

effectively market risky loans allowed private equity funds to raise more capital than ever

before for their buy-out activities, which reached record levels up until 2007 (Benmelech

& Dlugosz, 2009).
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Credit rating agencies played a key role in the popularization of structured finance

products during the boom years after 2000. Their influence on the spreading of

structured finance products was in fact many-fold. Not only had the previously

mentioned regulation since 1931 started to make credit rating agencies the deciders of

what investors could in fact call investment grade securities; the major credit raters had in

fact themselves partaken in the design of many of the widely traded structured finance

products of the inter-crisis years (Jenkinson, 2008). Throughout the designing of many of

the issues of structured finance products in these years, credit rating agencies had been

used as risk consultants, advising the well-paying issuers on which specific security

combinations that would, when pooled, result in a certain credit rating. In this way, credit

rating agencies had a very strong influence on the creation, as well as the assigned price,

of many of the CDO’s traded up until the current crisis struck.

The largely unanticipated problems with the CDO’s did not start showing themselves

until the burst of the housing bubble. The complexity of the structured finance products

had meant that few end buyers really knew the implications of the used structuring. The

few who did were, however, often very active in trading positions and making decent

profits thereof (Boot, Milbourn, & Schmeits, 2005). In reality, the risk profiles of these

structured products were often very different from many of the simpler securities traded,

making it hard to compare risk levels across security types. Yet many investors still

believed that the risk effect of a AAA rated structured security was the same as that for a

AAA rated bond or stock.

A main difference between, for example, a CDO and an equity share is in the nature of

the incurred risk. When looking at idiosyncratic, that is, diversifiable, risk the CDO

appears much safer in comparison, as the default of any single loan within the CDO has

a relatively small effect on the performance of the overall security. This could be

compared to the classic colloquial example of eggs being shared between many baskets,

preventing the dropping of any single basket from ruining the combined holding.

However, what may not have been considered too widely is the degree to which most

structured finance products still rely, often very heavily, on certain more systematic risks

in the shape of just a few crucial market factors (Jenkinson, 2008). In the case of CDO’s,

this factor was the housing market. When this whole market went into a large crisis, the

value of even some of those tranches that had been deemed the safest started to

plummet. Referring back to the example of eggs shared among baskets, this could be

compared to the chance that the baskets, all having been made by the same craftsman,
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turned out to be of an insufficient quality and thus starting to break one after the other.

The end result would still be disaster, despite the attempted diversification. Given this

great level of systematic risk, it thus seemed that the credit ratings assigned to, and often

technically built into, CDO’s did in fact not truly reflect the risks of default in an

economy as complex as the one seen today.
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4. Literature Review

4.1 Theoretical Review

This section will review the existing theoretic literature on credit ratings and credit rating

agencies. The purpose is to provide a foundation for a later postulation of testable

hypotheses which will address the proposed question of whether increased competition

has affected the quality of credit ratings for structured securities.

4.1.1 A Behavioral Economics Model of Competition

A basic tenet of economics is the vast differences between acting within market

situations such as a monopoly, duopoly, oligopoly and, at the other extreme, perfect

competition. Possibly most visible here is the potential behavior of actors within a more

monopolistic market in securing greater profits for themselves, usually at the expense of

the end consumer. Theoretically, from a societal welfare perspective, this generates a

deadweight loss. In the opposite scenario of perfect competition, firms are challenged by

fierce competition and cannot push up prices too much without risking a serious loss of

market share, thus making firms price-takers. As the term “perfect” might indicate,

perfect competition is both productivity- and allocation efficient in the long run,

implying that no deadweight loss exists and economic surplus is maximized. In his

industrial analysis of the credit rating industry, White (2001) found that competition

brings the same beneficial effects to this industry as is does to others. Smaller credit

rating agencies were found to drive innovation within the industry, adding finer gradings

to ratings, and also putting a larger competitive pricing pressure on the incumbent firms,

as the smaller raters generally charged the lowest prices for their rating services.

However, and very importantly so, White’s study only considered the relation between the

company, as in the credit rating agency, and its customer in the shape of the security

issuer. What is completely neglected in this analysis is the third actor, the investor, as the

investor’s resource allocation and risk perception also to a certain degree should depend

on the rating activity. That is, White’s study does not take the perspective of total societal

welfare.

In this relation, Bolton et al (2012) have later developed a behavioral economics model,

based on some simplifying assumptions, which considers the welfare of the third actor.

Following is a modification of this model, adjusted in order to better match the business

model in place when rating the more complex structured securities. The intuition and
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framework set forth in this theoretical model will form the foundation in the following

development of hypotheses.

Imagine an investment which can either be good or bad and is characterized by the

probability of default. A bad investment defaults with probability < 0, and a good

investment defaults with probability 0. These two types of investments yield the rate of

return R and the recovery rate r in the event of default.

Ex-ante, all agents believe a given investment to be good with probability
ଵ

ଶ
. This

assumption creates a role for the credit rating agency, as the credit rater through analysis

can receive a signal ,ߠ which indicates whether the investment is good or bad. The signal

holds the following information about the true state of the investment ߱ :

Pr(ߠ = ݃│߱ = ݃) = Pr(ߠ= │ܾ߱ = )ܾ = ݁ (1.1)

Pr(ߠ= ݃│߱ = )ܾ = Pr(ߠ = │ܾ߱ = ݃) = 1 − ݁ (1.2)

Here, e is the precision of the signal. If ݁>
ଵ

ଶ
, the signal becomes informative, as it is

now more precise than ex-ante beliefs. It is here assumed that e is known and falls within

the interval [
ଵ

ଶ
… 1].

Additionally, the probability of receiving a good signal is denoted ߮. Correspondingly,

the probability of receiving a bad signal is 1 − ߮. Note that as ݁→ 1, the signal

distribution increasingly resembles the distribution in the true state.

The credit rater posts two fees before it receives the signal: An initial fee øூ and a rating

fee øோ. If purchased, the rating contains a message to the market which can either be

݉ = ,ܩ implying a good investment, or ݉ = ,ܤ implying a bad one.

Then, when the report is made by the credit rater, the issuer can either choose to have it

distributed, or ignore it. This is a crucial assumption, as it conveys bargaining power to

the issuer, allowing it to shop for the most preferable rating. Yet, if the issuer refuses to

publish the rating, this activity by itself is a signal to the market of a negative nature. The

naïve investors, who make up fraction ߙ of the investor population, retain their ex-ante
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beliefs. However, sophisticated investors, who make up 1 − ߙ of the investor

population, understand this signal; this updates their beliefs consistent with the Perfect

Bayesian Equilibrium1.

Additionally, the sophisticated investors observe the payoffs to both the credit rater and

the issuer, consequently understanding any conflicts of interest. Naïve investors,

however, take the rating at face value.

Should investors find out that the credit rater has lied in its rating activities, they

consequently punish the credit rater by not relying on the ratings in the future, hereby

reducing the value associated with the rating from the perspective of the issuer. Said in

another way, the future income of the credit rater thus depends on its reputation

amongst investors. This mechanism can be seen as the reputational cost of lying.

Importantly, however, it is assumed that the investors can only tell that the credit rater

has lied in the event of default. Note that this assumption actually increases reputational

costs when compared with the real world, as it is very hard to determine in practice

whether the credit rater has lied, even in the event of default.

More specifically, once the rating is announced, the issuer sets a uniform price T for the

investment. The investors then observe the assigned rating and subsequently decide on

the volume to purchase.

Investors can here either buy 1 or 2 units of the investment. It is assumed that the

investors have a reservation utility, increasing with the size of the investment. They need

a return of u on the first unit and U on the second unit, where ܷ > .ݑ This assumption

is in place in order to reflect the diversification premium as the allocation to this security

increases in the investor’s portfolio.

With this in hand, a probability cut of rate ∗ exists, in which the investor is indifferent

between investing in 1 or 2 units:

(1 − ܴ(∗ + =ݎ∗ ܷ (1.3)

1 Updating beliefs consistent with the Perfect Bayesian Equilibrium implies that the strategy implemented

is rational, given the belief system held by the actor. That is, every actor acts optimally, as seen from their

own personal information set.
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Additionally, the following assumptions are made:

(1 − ܴ( + <ݎ ݑ (1.4)

(1 − >݁( ∗ (1.5)



2
> ∗

(1.6)

The assumption indicated by Equation 1.4 poses that an investor who knows that the

investment is bad would only buy one unit. The second assumption, indicated by

Equation 1.5, shows that if there is any reliable information indicating a good

investment, the investor will buy 2 units. Finally, the third assumption, indicated by

Equation 1.6, shows that with the ex-ante information which the investor holds, only 1

unit will be bought.

This simple set of assumptions shows two things:

1. The credit rater can potentially increase welfare by providing information to the

market.

2. A good message to the market in turn increases the demand and volume of the

issue, making the good message more attractive than the bad in the eyes of the

issuer.

Accordingly, the following definitions can be made regarding the value of the

investment:

ܸீ = (1 − (1 − ܴ(݁( + (1 − ݎ݁( (1.7)

ܸ = (1 − ܴ(݁ + ݎ݁ (1.8)
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ܸ = ቀ1 −


2
ቁܴ +



2
ݎ

(1.9)

Notice that

ܸீ > ܸ > ܸ (1.10)

Equation 1.7 shows the value of the investment for the investor if the rating is good.

Here it is clear that the higher the signal precision is, the higher the value of the

investment will be. This makes sense intuitively; the reason being that if the rating is

good, the probability of the investment being bad is conversely related to the precision of

the signal. Likewise, Equation 1.8 shows the value of the investment associated with a

bad rating. Here, the intuition is that if the rating is bad, the probability of the investment

actually being good is conversely related to the precision of the signal. Equation 1.9

shows the value of the investment with no rating; that is, when investors retain their ex-

ante beliefs.

4.1.1.1 Monopoly

While the previous section defined the framework and set up the core model

assumptions, this section seeks to determine the behavior of a monopolist credit rating

agency. In the following analysis, the focus is on the situation where the issuer buys at

least one rating, which also will be shown to be equilibrium behavior. The analysis

commences by looking at the credit rater decision of what to report, after receiving the

credit value-indicating signal.

Given the fee øோ, signal precision ,݁ future profits ߩ and probability of default , the

following reporting strategy can be derived:

1. For øோ > ߩ݁ the credit rater will always report “G”.

2. For 0 < øோ < ߩ݁ the credit rater reports the truth, transmitting its signal

perfectly.

The proof behind this strategy is the following:
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Provided that the issuer may not buy a given report, øோ can be denoted as two different

fees; the fee collected after a “G” report øீ
ோ , which can take the form of either zero or

øோ, and the fee collected after a “B” report ø
ோ , which may take the same values.

Therefore, conditional on receiving a good signal, the credit rater may report “G” in

which case it yields the following profits π. 

(݃|ܩ)ߨ = øீ
ோ + ߩ (2.1)

The rater consequently receives a fee, and also earns full future rents as it conveyed the

truth. Additionally, if the credit rater would report “B” conditional on receiving a good

signal, in would earn

(݃|ܤ)ߨ = ø
ோ + ߩ (2.2)

This is because there is no punishment for issuing a bad rating. In line with this,

conditional on receiving a bad signal, the payoff of rating “B” is

|ܤ)ߨ )ܾ = ø
ோ + ߩ (2.3)

Conversely, if the credit rater reports “G” conditional on receiving a bad signal, the yield

would be:

|ܩ)ߨ )ܾ = øீ
ோ + (1 − ߩ(݁ (2.4)

Equation 2.4 shows that the investment will default with probability ,݁ which hereby

acts as a future reputational cost.

It is therefore clear that, conditional on receiving a good signal, the incentive towards

reporting “G” depends on the difference in payoffs:



ERIK ASBJØRN ARVID JENS C. C. GJERRILD

29

(݃|ܩ)ߨ − (݃|ܤ)ߨ = øீ
ோ−ø

ோ (2.5)

and, correspondingly, the incentive to report “B” conditional of receiving a bad signal is:

|ܤ)ߨ )ܾ − |ܩ)ߨ )ܾ = ø
ோ−øீ

ோ + ߩ݁ (2.6)

This incentive structure thus generates three possible behaviors. If øீ
ோ − ø

ோ > ,ߩ݁ the

credit rater always reports “G”. If 0 < øீ
ோ − ø

ோ < ,ߩ݁ the rater always reports the

truth. Lastly, if øீ
ோ − ø

ோ < 0, the credit rater always reports B. The last of these

behaviors can quickly be eliminated since it was assumed that a report of B in fact

decreases the valuations of investors (refer to the assumption in Equation 1.10).

Therefore, seen from the perspective of the issuer, it would not make sense to buy a “B”

report, consequently making ø
ோ = 0.

The credit rating agency may therefore exhibit two types of behavior: One where it

always reports “G”, thus sometimes inflating the rating, and another where it always tells

the truth.

This allows for an analysis of the fees the credit rater would use in each scenario.

If the rater always reports “G”, the issuer will buy the rating; this will be the case as long

as it does not exceed the value obtained by the incremental increase in valuation for

naïve investors:

2ܸீߙ − ܸߙ (2.7)

Thus, the credit rater will always report “G” when

2ܸீߙ − ܸߙ > ߩ݁ (2.8)
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Taking into consideration the signal distribution ߮, the credit rater’s profits are

2ܸீߙ − ܸߙ + (1 − (1 − ߮) ߩ(݁ (2.9)

If, however, the credit rater reveals its signal truthfully, a rating of “G” generates ܸீ

from both naïve and sophisticated investors, and these investors will then consequently

buy 2 units. Correspondingly, a “B” report generates ܸfor sophisticated investors and

ܸfor naïve investors, since the latter group does not understand the signal implied by

the issuer refusing to purchase the rating. Thus, by applying the same logic as before, the

maximum rating fee becomes:

øோ = 2ܸீ + ܸߙ + (1 − ܸ(ߙ − 2ܸ (2.10)

In addition, as shown previously, the credit rater will always report “G” if the fee øோ is

greater than the reputational cost. This means that the fee set in the scenario of reporting

truthfully must be no more than

݉ ݅݊ [2ܸீ + ܸߙ + (1 − ܸ(ߙ − 2ܸ, [ߩ݁ (2.11)

Consequently, profits from reporting truthfully, when including the signal distribution ߮,

must be

(߮)݉ ݅݊ [2ܸீ + ܸߙ + (1 − ܸ(ߙ − 2ܸ, [ߩ݁ + ߩ (2.12)

Notice that there is always a unique and optimal choice for the credit rater since

(߮)݉ ݅݊ [2ܸீ + ܸߙ + (1 − ܸ(ߙ − 2ܸ, [ߩ݁ > 0 (2.13)
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This derivation has shown that the credit rater can maximize its utility by choosing either

to tell the truth or always report “G”, dependent on the parameters. Additionally, as the

probability of receiving a good signal ߮ increases, the reputational cost is reduced,

whereas in the truth telling scenario the fee income is increased. This finding is

interesting, as it may explain why credit raters often do not only function as raters of

structured products, but also as consultants during the structuring process. That is, credit

raters can effectively improve the likelihood of receiving a good signal, simply by

structuring the security accordingly. This is a positive aspect provided that the signal

quality e is high. However, if the credit rater’s screening technology is inadequate it can,

as shown, lower reputational costs; hereby the incentive towards rating inflation-creating

behavior increases. It is therefore clear that overstating the quality of the investment

indeed is an equilibrium outcome, regardless of the existence of reputation costs.

4.1.1.2 Competition

The following section will analyze what happens when a second credit rater is introduced

to the model, where the two credit rating agencies are denoted by�݇ = 1 and ݇= 2. It is

assumed that the credit raters have differentiated services since they both receive an

imperfect signal about the reality of the investment’s quality. Therefore, more than one

rating may be bought in order to provide more information for the market.

Consequently, two “G” ratings will generate a higher valuation from investors than one

“G” and, correspondingly, two “B” ratings will generate a lower valuation from investors

than just one “B”. The following definitions can therefore be put in place:

ܸீீ > ܸீ > ܸ > ܸ > ܸ (3.1)

With this in hand the credit rater k’s rating strategy is:

1. If ø
ோ > ߩ݁ the credit rater k always reports “G”.

2. If ø
ோ < ߩ݁ the credit rater k reports the truth.

The proof for these propositions is the same as the proof shown for the monopoly case.

This again allows for an analysis of the fees the credit raters would charge in each case.

If the credit raters always report G, and if the issuer only buys one rating, its incremental

value increase becomes:
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2ܸீߙ − ݉ ݅݊ [øଵ
ோ , øଶ

ோ] − ܸߙ (3.2)

If, however the issuer buys two reports, the increase becomes

2ܸீீߙ − (øଵ
ோ + øଵ

ோ) − ܸߙ (3.3)

The issuer will therefore prefer two ratings to one whenever

ீீܸ)2ߙ − ܸீ) ≥ ø
ோ , ݇= 1,2 (3.4)

This means that any fee within the interval ∈ { ீீܸ)2ߙ;ߩ݁ − ܸீ)} is possible. Finally,

taking into consideration the signal distribution�߮ , this will yield the following profits for

each credit rater:

ீீܸ)2ߙ − ܸீ) + (1 − (1 − ߮) ߩ(݁ (3.5)

Notice how Bertrand competition effectively eliminates the equilibrium where the credit

raters set higher fees, such as 2ܸீߙ − ܸ, making the issuer only buy one report. That

is, under the assumption that ratings are homogenous, each credit rater will bid down

fees until it becomes beneficial for the issuer to buy both ratings.

In the scenario where both credit raters tell the truth, the issuer will yield the following

incremental value if only buying one report:

2ܸீ + ܸߙ + (1 − ܸ(ߙ − 2ܸ− min[øଵ
ோ , øଶ

ோ] (3.6)

If, on the other hand, the issuer buys two reports, this will yield:
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2ܸீீ + ܸߙ + (1 − ܸ(ߙ − 2ܸ− 2ø
ோ (3.7)

Consequently, if the issuer should be incentivized towards buying two reports, the

following should be true:

2ܸீீ + ܸߙ + (1 − ܸ(ߙ − 2ܸ− 2ø
ோ

≥ 2ܸீ + ܸߙ + (1 − ܸ(ߙ − 2ܸ− min[øଵ
ோ , øଶ

ோ]

(3.8)

Rewriting this returns:

2(ܸீீ − ܸீ) + (1 − ܸ)(ߙ − ܸ) ≥ ø
ோ (3.9)

However, should it be that:

2(ܸீீ − ܸீ) + (1 − ܸ)(ߙ − ܸ) > ߩ݁ (3.10)

Then the credit raters will be incentivized towards only rating securities as “G”.

Conclusively, there is an equilibrium where both raters will tell the truth and set their fee

within the interval min[2(ܸீீ − ܸீ) + (1 − ܸ)(ߙ − ܸ), .[ߩ݁ Taking into

consideration the signal distribution�߮ , each credit rating agency will then make the

following profits:

߮(min[2(ܸீீ − ܸீ) + (1 − ܸ)(ߙ − ܸ), ([ߩ݁ + ߩ (3.11)

Notice again how Bertrand competition between the two credit raters ensures that

buying 1 rating is not an equilibrium, as the other rater would always underbid the other

until ø
ோ → 0, at which point it thus would be more attractive for the issuer to have two

ratings.
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It can consequently be concluded that there are two possible equilibria: One in which

both credit rating agencies always inflate the reported quality of the investment, and one

where both credit raters report truthfully the signal that they receive. It is therefore clear

that competition does not seem to solve the incentive problems also identified in the case

of monopoly. Additionally, the signal distribution again appears to lower reputational

costs and increase short term benefits in both scenarios; this is interesting considering

the additional role of the credit rater as a structural consultant, as was previously

discussed.

In their similar model, Bolton et al. (2012) proceed to do welfare calculations relating to

both scenarios for all actors. Intriguingly, what they discover is that a monopoly in fact

increases total surplus relative to the alternative scenario, and that this difference is

positively correlated with the fraction of naïve investors. More specifically, it is the issuer

who appears to benefit from competition at the expense of the naïve investors.

However, Bolton and his colleagues did not consider the effects of the signal

distribution, which would appear to worsen matters even further. Conclusively, these

crucial insights provided by the model will now serve as a reference point in the

following section.

4.1.2 Market Overdependence

As shown in the economic model presented above, one element to consider is the

relationship between the credit ratings and the financial market. Firstly, that is whether

credit ratings have any informational content and, secondly, whether market perceptions

of structured securities’ risk-profiles as expressed through the yield itself or the yield

spread are affected by credit ratings. This will provide an impression of the true value of

the rating service to both investors and issuers.

If one considers the primary raison d’être of the credit ratings they should, provided that

they are reflecting the underlying credit quality, serve as coordination mechanisms in the

market. As such mechanisms, they should be capable of creating shared risk impressions

amongst the actors (Boot, Milbourn, & Schmeits, 2005). With this effect in hand, a high

degree of ratings dependence is to be expected. Intuitively, this high degree of market

dependence would thus imply that the yield of the rated security and the credit rating

grade move somewhat in sync. However, this postulation relies upon the assumption that

credit ratings truly do reflect the underlying credit quality of the security or issuer. If this

is not the case, credit ratings may in fact generate multiple focal points, assuming
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differentiated investors, in turn turning a positive dependence into a more negative

overdependence.

Many theorists have posed additional arguments as to why there may be an

overdependence on ratings in the market which, in its extreme case, would imply that the

credit rating itself would be a sufficient statistic for explaining the underlying yield spread

of the security (Mählmann, 2012). Furthermore, several government agencies as well as

reports from investor-representing institutions have expressed their concerns about

overdependence, since such overdependence might obscure the valuation of certain

securities (Fabozzi & Vink, 2012).

One argument for the existence of this hypothesized overdependence is that ratings are

commonly used as a corporate governance mechanism. In fact, ratings are routinely

relied upon by economic actors both internally, as when applied within investment funds,

but also externally, as when used as a tool within the Basel II framework in order to

determine the minimum credit requirements for financial institutions. For instance, US

pension funds have only been allowed to invest in highly rated structured products since

1989 (Mählmann, 2012). A ratings downgrade may therefore affect the security’s

demand, and in turn its yield, not necessarily because the underlying credit risk has

changed, but because financial institutions and their equivalents are, as a consequence of

the downgrade, not allowed to hold the security in their portfolio anymore.

Furthermore, in private contracting, ratings-based constraints may be a part of a loan

contract or other comparable financial agreement (Frost, 2007). One example of this role

is the “ratings trigger”. Such a trigger provides a lender the right to, for example,

accelerate repayments from a borrower should the latter experience a credit downgrade.

These ratings triggers may consequently accelerate the potential default of a security, as

liquidity is rapidly drained away due to investor flight. The perhaps most famous example

of this is the previously mentioned Enron scandal: The downgrade from investment

grade to junk bond status effectively devoured liquidity and consequently sealed the fate

of Enron. Conclusively, a rating downgrade may not only impact the demand for the

security because of regulation, but also further affect the underlying assets through

ratings triggers, which in turn may initiate a downward spiral towards default.

Another posed argument for rating overdependence is the tradeoff faced by investors

between the cost of acquiring information and the potential losses in the event of default

(Mählmann, 2012). This implies that, as the perceived credit quality increases, the
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investor faces less of an incentive towards doing independent research because the

perceived likelihood of asset default decreases. This effect may be further emphasized in

a situation where little information is accessible, as is especially the case in structured

finance (Fabozzi & Vink, 2012; Mählmann, 2012). In fact, in their study of transparency

within structured finance, Pagano and Volpin (2012) showed that it may not even be

favorable for issuers to release complex information, as only few investors would be able

to price assets based on such complicated information. Consequently, a structured

finance market only relying upon investors’ own pricings should see a strongly reduced

size and liquidity.

Lastly, and as an extension of the initial argument, credit ratings may also effectively

segment the market, assuming that investors are differentially informed (Boot & Thakor,

1993; Pagano & Volpin, 2012; Brennan, Hein, & Poon, 2009). Boot and Thakor (1993)

defined two types of investors: Informed and uninformed. The main difference between

these two types of investors is found in their costs of acquiring information on potential

investments. More precisely, the informed investor faces comparatively lower research

costs than the uninformed investor. Due to the informational disadvantage of the

uninformed investor, this investor type will mainly invest in high quality securities, where

the informational advantage of being an informed investor is the lowest. Conversely,

because of their relative informational advantage, informed investors will face strong

incentives towards investing in securities of lower quality, whereby their information cost

advantage is fully utilized. Therefore, provided that the credit rating of a security

somewhat reflects the underlying credit quality, investors in AAA rated securities may be

less informed and thus more reliant on ratings relative to those investing in lower quality

securities. These postulations consequently provide a much richer picture of the

implications of multiple focal points; it presents the issuers with the possibility of

segmenting the market.

4.1.3 Uncovering the Underlying Credit Quality

The ideas posed this far are together addressing the relationships between credit ratings,

the financial market and competition within the credit rating industry. They seek to

uncover the degree of dependence and thus the quantity and significance of new

information being brought to the market. However, they do not question the quality of

information.
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Therefore, a number of very different approaches and theories have historically been

applied in order to better address the problem of uncovering the true informational

content and quality of ratings (Eichengreen & Mody, 1998; Dichev & Piotroski, 2001;

Griffin & Tang, 2012). These approaches are not studying the relationship between the

rating and market, as this again would mean looking at one actor’s perception against

that of another. Instead they mainly deal with benchmarking credit ratings with what they

really should be based on, in the shape of the underlying fundamental credit risk.

As was previously pointed out in the economic model, the competitive situation of an

economic actor may have a strong effect on the behavior one such may exhibit. In the

case of credit rating agencies, one may observe an overall trend towards increased

competition as a third major rating agency has joined the other two in the shape of Fitch.

Meanwhile, a number of competition-enhancing measures have been proposed in recent

years. Probably launched under the tenets of how more competition tends to be

beneficial, these measures include rules for more transparency of credit rating agencies’

assignment of ratings as well as the proposed addition of smaller, often state-supported

rating agencies.

Likewise, the combined effects from increased competition and the previously discussed

implication of multiple market pressures on customer accommodation should thus

possibly mean that as competition within the field of credit rating services increases,

rating agencies should start to grant customers more and more favorable ratings. The

underlying logic here is that in order to attract a larger share of the competitive market,

raters have two options: Either reduce the charged price or differentiate the service itself.

As the credit raters also strive to generate a positive margin, the second option quickly

becomes the most attractive. One very effective way of differentiating the service here is

to act more lenient when assigning ratings, thereby allowing the clients to benefit from

having a higher rating.

The effect described above is what many academics (Skreta & Veldkamp, 2009; Mathis,

McAndrews, & Rochet, 2009) refer to as “ratings shopping”, or the tendency of credit

rating agencies towards offering lenient credit ratings in an attempt to attract more

customers.

The previously discussed competition effects should support the notion of rating

shopping effects, which is also included in the economic model by Bolton et al. (2012).

As was mentioned earlier, the ratings shopping effect could prove a main factor in the
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relationship between the market situation of credit rating agencies and the distribution of

the ratings which they assign.

The concept of ratings shopping more specifically covers the ability of security issuing

clients to “shop around” for the credit rater which they find the most preferable for

meeting their rating needs; most key to this consideration are the service fee levels as well

as the rating performance of the different rating agencies (Skreta & Veldkamp, 2009).

While the major credit rating agencies tend to have standard “list” prices for their rating

services, negotiations are known to often take place between rating agencies and the

issuing clients (White, 2001; Tichy, 2011). Clients are thereafter free to choose a rater

based on the proposed fees or any other deciding factor. Other factors could easily

include the tendency of the credit rating agency towards giving favorable ratings to the

client in question, as was hinted at before. Seeing as a lenient rating is normally of much

benefit to the issuer, one should expect that issuers prefer using raters that have a history

of assigning such ratings. A main concern with regards to the subject of ratings shopping

is therefore that rating agencies may sometimes inflate the ratings which they give clients,

mainly in order to attract repeat business from the same client.

As this paper seeks to investigate ratings on structured securities, with a specific focus on

competition, it should consequently prove very beneficial to include a measurement of

potential ratings shopping tendencies to the later data investigation. It will herein mainly

be done by looking closer at the tendency of multiple credit rating agencies towards

assigning ratings to any given CDO at the same time. That is, the tendency of multiple

raters towards submitting ratings to the same security will be considered as a potential

indicator for competitive rating shopping behavior within the credit rating industry. After

all, the presence of more than one rating agency on a rating assignment will mean an

increased pressure towards customer appeasement, regardless of whether one or both

raters are being paid. The reason for the competition-based effect being present

regardless of paying behavior is that all payment scenarios will still allow the issuer to

threaten with terminating the use of the rater in question, as an involved competing rater

is available as a potential substitute (Benmelech & Dlugosz, 2009). The availability of

substitute raters is well illustrated by the current trend where raters may try to attract

clients by issuing their own, unsolicited, ratings; that is, ratings that have not been

explicitly asked for. These dynamics were also shown in the economic model, where it

was illustrated how two ratings were more attractive to issuers than only one.
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4.1.4 Dynamic Reputation Effects

The last question which remains to be addressed is whether these effects covered in the

preceding sections can be expected to remain static through time, or whether there is a

more dynamic relationship between the state of the economy, the underlying quality of

credit ratings and competition between credit raters.

A large amount of literature has previously studied the reputation argument. This

argument holds that reputational concerns are of sufficient power to discipline credit

rating agencies (Bar-Isaac & Shapiro, 2012; Mathis, McAndrews, & Rochet, 2009; Becker

& Milbourn, 2009). The basic idea here is that companies, including credit rating

agencies, have a lot to gain in avoiding hurting their reputation as this may cost them

future business. This idea is similar to the logic presented in the model by Bolton et al.

(2012). Several of the studies referred to just before have arrived at the more nuanced

proposition that reputational effects may in fact vary through time.

A reputational model developed by Mathis, McAndrews and Rochet (2009), which drew

on game theory, showed that when the fraction of credit rater income stemming from

other sources than the rating of complex products is large enough, there is a Markov

perfect equilibrium2. In such an equilibrium, the credit rater always tells the truth, as

opposed to exhibiting opportunistic behavior. The rationale is that if the rating agency’s

income depends on the ratings on simple securities, then the rating-using investors will

be able to recognize opportunistic behavior by the rater, and consequently punish the

agency. Thus, in this situation, reputation would seem like an effective disciplining

device. Contrarily, when the fraction of income coming from rating complex products

becomes high enough, this reputational model reveals that the credit rater will be too lax

and will thus lie with a probability of 1, provided that its reputation is high enough.

This finding points towards the existence of confidence cycles, as coined by the authors.

These cycles consist of several phases, during which the reputation of the rating agencies

as honest may differ. Initially, the reputation of the credit rater will be low. With this low

rater reputation comes low issuing volumes and high credit spreads throughout the

financial market; this is because investors remain skeptical towards any rating and thus

accordingly assign higher risk premia to the traded securities. The rater will consequently

try to increase its reputation by appearing very strict. This will, in turn, make investors

2 A Markov perfect equilibrium is an equilibrium based on simplifying Markov strategies. These strategies

are characterized by only depending on pay-off relevant events.
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more optimistic, as they realize that the true risk levels are even lower than that which is

claimed by the raters. This should result in increased rater reputation and thereby higher

issuing volumes and decreased spreads as the investors’ perceptions of risk changes. It is

however at this point that the benefits of lying start to outweigh the apparent cost of

losing reputation. Note that this mechanism is in line with that which has been hinted at

before, where the value of ratings increases with the reliance of the market (Mählmann,

2012; Fabozzi & Vink, 2012). Finally, there will be one or more defaults. This occurrence

will reveal the true intentions of the credit rater to the market, and will consequently spur

a crisis of confidence in the assigned credit ratings. As a result, the credit rater will once

again find itself back at its initial point, with a low level of reputation, low issue volumes,

and high spreads. Because of this cyclicality, reputation alone would not appear to be a

good disciplining mechanism.

In another similar study, Bar-Isaac and Shapiro (2012) developed a dynamic model in

which reputation is dependent on market conditions that vary over time. They support

the notion of confidence cycles, as they point out that ratings accuracy is counter-cyclical.

The latter term implies that ratings accuracy decreases during boom periods and,

conversely, increases during recessions. More specifically, they find that rating agencies

will be more likely to issue less accurate ratings when the income from fees is high,

competition in the labor market is tough, and the associated default probabilities of the

rated securities are low. The rationale here is that as the raters’ costs of maintaining a

strong workforce increases, income goes up and default probabilities of the rated

securities decrease, the perceived return on investment from investing in more accurate

ratings shrinks accordingly. This mechanism is also partially shown in the previously

presented model. Here, an increase in the probability of receiving a good signal�߮ meant,

ceteris paribus, lower reputational costs in the inflating scenario and higher fee income in

the truth telling scenario. Interestingly, Bar-Isaac and Shapiro also demonstrate that

competition between the credit raters produces similar results. The link between

reputation and fundamental economic variables is also made by Bolton, Freixas, and

Shapiro (2012), who additionally show that credit risk is more likely to be understated

during boom periods than in recessions.

This dynamic relationship between reputation and the quality of assigned credit ratings

was also hinted at by Becker and Milbourn (2009), who identified long-term effects from

these cycles of quality shifts. They hypothesized that as the market gradually realizes that

the assigned ratings contain other factors than the underlying credit risk, the
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informational content, and thus market impact of the rating, will move towards zero.

This will in effect reduce the value associated with the rating.

All of these studies and models have been inspired by the mechanisms in play during the

recent financial crisis. However, even before the current crisis, a study by Vaaler and

McNamara (2004) showed that a crisis should be able to induce rating industry

turbulence, in turn making raters scramble to regain any lost legitimacy in the market.

Conclusively, this line of literature clearly indicates that reputational costs and concerns

indeed are of a very dynamic, and even cyclical, nature. This is an important insight

which will be further addressed in the development of hypotheses.
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4.2 Empirical Review

Whereas the preceding section proposed several lines of thought and provided the

intuition behind each, this chapter will in turn, with the stated concepts as reference

points, engage in a review of the existing empirical research and identify research gaps to

be addressed later in this study.

4.2.1 Studies on Overdependence

Several studies have tested the question of overdependence empirically (Mählmann,

2012; Adelino, 2009; Fabozzi & Vink, 2012; White, 2001; Cantor, Packer, & Cole, 1997).

Mählmann (2012) tested a posed overdependence hypothesis specifically for structured

securities. He looked at to what degree yield spreads at issuance can predict the future

performance of the structured security, controlling for credit ratings. He thereby found

that, for credit ratings below AAA, the yield spread significantly predicts future

performance, even after controlling for ratings. However, he also found that AAA rated

securities’ yield spreads held no informational content; this could imply that the market

relies highly on AAA ratings, as was also concluded in a similar study by Adelino (2009).

This finding therefore suggests that for AAA rated bonds investors effectively outsource

their investment evaluation to the credit rating agencies. Additionally, Mählmann (2012)

found that investors appear to rely increasingly more on credit ratings as the complexity

of the underlying security increases. These results consequently support both the

previously posed “research cost/default risk” tradeoff argument as well as the

postulation that an increase in complexity makes it harder for investors to acquire

information elsewhere.

In a similar study, Fabozzi and Vink (2012) also looked into whether investors solely rely

upon credit ratings when investing. They applied a different methodology where they

controlled for explicit credit factors which, though they should already have been

considered by the credit rating agencies, were still found to be important determinants of

the yield spread. This effect was however found to be less influential in relation to AAA

rated tranches. From this they concluded that, due to the statistical significance of these

external credit factors on yield spreads, investors are not completely reliant upon credit

ratings. However, there are further implications of this finding which have not been

pointed out by the authors. Firstly, their result supports the aforementioned argument

that investors are relatively more reliant upon AAA ratings compared to the less

favorable rating levels. Secondly, Fabozzi and Vink’s finding might indicate that the
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information provided by any credit rating agency does not correspond well to the

underlying credit factors on which the rating is supposed to be based. Especially this

second additional finding is interesting when seen in relation to the subject of ratings’

informational content, which will be addressed later.

Conclusively, there have been several studies looking into the degree of dependence

upon ratings in the market; however, none of them seem to have empirically studied how

competition affects this relationship for complex securities.

The only study considering competition is the one performed by Becker and Milbourn

(2009). However, they only studied the impact of competition on the pricing of more

simple securities such as equity shares and bonds. Yet interestingly, they found that the

correlation between ratings and yields indeed are lower when competition is strong,

which is similar to the previously posed idea. Nevertheless, the effect of competition

effects within a complex environment has not been captured in their study. It will

however be attempted here.

Other studies have addressed the issues of either overdependence or the market impact

of credit ratings through a different methodology than the one proposed by White

(2001). These have instead tested whether a ratings adjustment causes a significant

change in the yield of the corresponding security (Cavallo, Powell, & Rigobon, 2012;

Hand, Holthausen, & Leftwich, 1992; Frost, 2007; Bolton, Freixas, & Shapiro, 2012;

Dichev & Piotroski, 2001; Hite & Warga, 1997). Cavallo, Powell and Rigobon (2012)

specifically posed the question of whether rating agencies truly do add value. To answer

this question, they performed several tests in which they looked at the differences

between those ratings changes that were anticipated by the market, as opposed to those

which were unanticipated. An example of the latter would be rating adjustments where

the outlook is changed just a few days before the grade is announced. Their tests

eventually showed that unanticipated ratings truly do add value, and accordingly bring

information to the market.

Hand, Holthausen and Leftwich (1992) also applied the differentiation between

anticipated and unanticipated announcements; yet in addition, they explicitly

distinguished between ratings upgrades and ratings downgrades. A major finding from

their study was that when they applied their expectations model, the impact of ratings

adjustments changed from a statistically insignificant to a significant one. This implies

that if the rating changes are in fact anticipated there should be no additional effect from
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the rating announcement. However, perhaps most interesting, their distinction between

ratings downgrades and upgrades allowed them to learn that the impacts from the two

events appear to be asymmetric. This is in line with the intuition provided previously

during the theoretical review. More precisely, they found that for unexpected ratings

downgrades there is a strong, statistically significant impact on yield spread. Contrarily,

they only found evidence of little or no effect for ratings upgrades. This asymmetric

impact has also been documented by several later studies (Frost, 2007; Bolton, Freixas, &

Shapiro, 2012; Dichev & Piotroski, 2001) and has been slightly modified by a more

recent study by Jorion and Zhang (2007). Jorion and Zhang were able to find some

significant impact of ratings upgrades on yield spreads; however, their reported

magnitude of the impact was still twice as large for downgrades compared to upgrades.

Finally, additional empirical support for this argument was found by Hite and Warga

(1997). In their study of bonds, they found that the magnitude of downgrading effects

was significantly enhanced when a bond was downgraded from investment grade to

junk-bond status, which could be explained by both regulation effects and ratings

triggers.

Yet, none of these aforementioned studies have looked into how changes in competition

potentially alter the market impact of a ratings change, as will later be hypothesized in

this study. Again, the only other study acknowledging the importance of competition is

the study by Becker and Milbourn (2009); however, as was previously pointed out, they

neglect the aspect of complexity by only looking at simple bonds and equity.

Nevertheless, Becker and Milbourn’s empirical study of bond returns and credit ratings

intriguingly showed that increased competition from Fitch had indeed exacerbated the

market impact of credit ratings downgrades.

Thus, for more complex securities, one may expect to find an even larger impact from

competition, due to the increased reliance upon credit ratings for complex products, as

was previously argued.

4.2.2 Studies on the Underlying Credit Quality

While one may postulate that an increase in competition among credit rating agencies

results in higher assigned ratings, some existing studies have so far in fact made the leap

by looking more deeply into areas of relevance to this previously unstudied area. Many

pre-crisis publications have already investigated discrepancies in ratings. Examples
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include such studies as those as those by Eichengreen and Mody (1998) as well as

Dell’Ariccia et al. (2006). However, these studied tend to have stopped short of

attempting to explain the causes of these gaps. Some of the later major attempts at

actually addressing this specific area follow here.

In their recently published article, Griffin and Tang (2012) found that the observed

ratings over the years leading up to the crisis only correlated with their own modeled

ratings by about 0,49. Their own model had been constructed so as to provide as

objective a risk rating as possible. In fact, it was shown capable of predicting future credit

problems with a better precision than the ratings observed in the market. Not only did

their results point out the potential imprecision of ratings given by the incumbent

agencies; a closer inspection of the found discrepancy revealed that the ratings assigned

by credit rating agencies where imprecise in such a way as to make the typical

investigated security look safer than it really was in the far majority of the cases. What

this indicates is that assigned ratings were mainly set too high previous to the onset of

the financial crisis in 2008. This over-rating behavior eventually led to a wave of massive

downgrades, in particular during 2008 and 2009, possibly the result of a combination of

losses on CDO investments and a more careful approach when reassessing the securities

anew. The observed gap between the modeled and the credit rater-assigned risk levels

further appeared to have widened over the years of economic growth. This could

indicate that something had led the credit rating agencies to assign too high ratings to an

increasingly high degree up until the economic trouble of 2008.

Correspondingly, a study by Mathis et al. (2009) of the subprime residential mortgage-

backed securities, also known as “RMBS’s”, found that all of the three largest credit

rating agencies had in fact assigned AAA or equivalent ratings to a constantly growing

proportion of the subprime RMBS’s over the years between 2001 and the start of the

crisis. The growth in the proportion was so profound that it appeared impossible to

explain by only pointing towards decreasing risk over the course of the years. As would

soon be discovered, the true riskiness of the RMBS’s had not gone down; in fact, it now

seems that it was actually rising over the observed years, as the mortgage market

increased in volatility.

It may thus seem that an improved quality of the observed securities is not the full

explanation here. Griffin and Tang (2012) eventually found out that the more the

observed rating went above what their model had actually predicted, the higher was the
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chance of a later downgrade of the rated structured product. This could possibly further

show that their model more closely reflected the objective, true riskiness of the observed

structured products compared to the ratings given by the professional rating agencies.

Another way of approaching the issue of competition effects is by comparing the risk

profiles assigned to CDO’s with the riskiness of the underlying assets themselves. Such

an approach may explain some of the discrepancies found in earlier studies (Coval, Jurek,

& Stafford, 2009). After all, these complex securities are built up from a range of simpler

securities, whose respective risk profiles undoubtedly must have an influence of the

riskiness of the aggregate security. However, the influence of component risk on the

assigned ratings has, according to recent studies, been far from profound. Benmelech

and Dlugosz (2009) refer to this discrepancy between the ratings assigned to the complex

CDO securities and the ratings assigned to the assets which actually make up the

aggregated security as “the alchemy effect”. Their study points towards not just the

existence of often considerable differences between assigned ratings and the actual

riskiness of the represented assets but, in addition, they also point out an unfortunate

effect whereby the difference between observed and realistic, asset-based, ratings seems

to widen as the complexity of the security increases. Similar complexity effects have been

observed in a number of other studies in recent years. Fobozzi and Vink (2012), as well

as Mählmann (2012) find that higher complexity means a higher value associated with

strong ratings, due to the previously discussed overreliance. What is equally interesting is

that these studies found these perceived risk differences to be mainly such that the

security appeared safer than the assets actually were. This would mean that the more

complex a security was, the more likely it was for it to be assigned a too positive rating by

the credit rating agencies. In turn, this could indicate that a more complex, and thus non-

transparent, security would not just be wrongly rated because of the difficulty of this

task. After all, rating imprecision due to difficulty should manifest itself as a wider, but

symmetric, error distribution around the true value. As the distribution has historically

been leaning more towards the AAA end, this could show that the raters have possibly

rated imprecisely on purpose in order to exploit the inability of investors in determining

the risk profile themselves, thereby making it easier for the raters to push up assigned

ratings.

While the studies above have made significant contributions to the study of the rating of

complex securities, as well as documented potential discrepancies between the assigned
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credit rating and the underlying credit risk, little emphasis has been put on why one may

observe these discrepancies. This study addresses one potential causal factor, namely

competition.

Importantly however, these studies do support elements of the posed line of thought,

this being that ratings have indeed been inflated to a level where the underlying risk

factors cease to provide sufficient explanatory power.

Several studies have also previously addressed the more specific concept of ratings

shopping. As pointed out earlier, a number of studies were in some cases capable of

identifying gaps between assigned ratings and the modeled or estimated true ratings

(Eichengreen & Mody, 1998; Dell'Ariccia, Schabel, & Zettelmeyer, 2006; Fabozzi &

Vink, 2012). The observed overall effect of increased competition on pushing credit

ratings artificially upwards seemed to be modified by the presence of complexity in the

studied securities, with high complexity usually making the effect stronger. Even further,

studies such as that by Benmelech and Dlugosz (2009) found the difference between

observed and true credit ratings to usually be positively skewed; that is, that ratings were

mainly too lenient, instead of too strict. This could imply that this imprecision, whether

purposeful or not, was able to benefit the issuing clients. If considered in unison, this

could easily imply that imprecise ratings are to some extent assigned on purpose in an

attempt to appease clients and ensure their repeat business. This could in such a case be

seen as an example of ratings shopping.

While Benmelech and Dlugosz were able to consider the effects of ratings shopping,

their data only encompassed the early months of the current financial crisis. This paper

will seek to make use of data covering multiple years of economic recession in an

attempt to strongly enrich their tentative picture of the ratings shopping effects.

Whereas earlier studies, such as those outlined above, were able to find indications of

ratings shopping through observed competition effects on rating distribution in certain

securities, this has subsequently led other scholars to study more specific aspects of these

types of effects. Some of these studies will be considered below. The goal of these

studies seems to be to make the observed rating shopping-related effects, and the issues

which they could potentially create, much clearer.

For example, Bolton, Freixas and Shapiro (2012) studied the behavior of the three major

credit rating agencies in regards to a number of different security types. They wanted to
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find out if the behavior of the rater differed depending on the security it was working

with. The authors found that while it was often normal for two raters to rate the same

security, the combination of raters strongly depended on the type of security. More

specifically, Moody’s as well as Standard and Poor’s had a particularly strong tendency

towards being the ones rating the simplest types of securities, such as equity shares and

bonds, in unison. Due to the comparatively larger size of Moody’s and Standard and

Poor’s, one should expect that they would be active raters of close to all ratable

securities. However, when more complex securities were being studied, the combination

of credit rating agencies appeared to be more random and could thus be a combination

of any two, if not all three. This not only implied that the rating of more complex

securities could result in even more competitive behavior compared to the rating of less

complex issues; further investigations showed that in the cases where more credit rating

agencies were rating the same security, ratings inflation appeared more prevalent. This

seemed to quite strongly imply a ratings shopping tendency, something which could

easily result in the ratings inflation as discussed earlier. A study by He, Qian and Strahan

(2009) further showed that this inflation effect was practically only present when larger,

potentially repeat clients were being observed. This further supports the notion that the

overrating of the safety profile of client investments is to some extent controlled by

raters’ desire to capture future business.

In their earlier study, Benmelech and Dlugosz (2009) made further, more specific,

findings when they studied a sample of ABS CDO’s3, with regards to rating behavior at

the time of security issuance. As part of their investigation of rating imprecision, they

considered the number of raters that had recently been involved with the different

securities. In concordance with the studies by Bolton et al. (2012) as well as Skreta and

Veldkamp (2009), they found complexity effects to be especially profound for CDO’s,

where only 7% of the sample was being rated by only one credit rating agency. This

could imply that rating agencies had been especially eager to compete for clients when

the securities were complex in nature. In fact, a whole 64% of the sampled CDO’s were

simultaneously being rated by two of the three large rating agencies, which further hinted

that the basis for ongoing competition amongst raters was present to a large extent. In

comparison, the tendency towards this competitive rating behavior was not observed to

the same extent among securities normally considered much less complex. Seemingly, as

3 Securitizations of asset-backed securities. That is, a structured product, built on structured products.
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the complexity of the rated securities increased, more rating agencies attempted to win

the rating service job from the issuer. The concept of ratings shopping strongly supports

this observation, as it predicts that a rating agency could attempt to deliver more

beneficial ratings in order to gain the business of a client. However, a rating agency

cannot deviate too strongly from the true, objective risk level lest it becomes the target of

critique from those capable of comparing its rating to other risk metrics. Consequently,

as the rated security grows in complexity, this type of competitive behavior becomes

easier to do due to the growing inability of outsiders in assessing the true risk levels on

their own.

This paper will therefore seek to consider the patterns of multiple raters rating the same

security at the same time. The goal with this will thus be to add multiple, more

empirically driven, investigations to this field, while explicitly including competition as an

explanatory variable.

4.2.3 Empirical Evidence on Dynamic Reputational Effects

A few studies have so far provided some fragmented empirical evidence for the existence

of the previously mentioned reputational cycles (Mählmann, 2012; Benmelech &

Dlugosz, 2009). Mählmann (2012) found that even very highly rated structured products

have been performing very poorly since 2007. In his sample, 44,1% of the structured

finance products had been downgraded to a rating of CC or lower, just among the

securities ranked AAA. Additionally, he found that the average downgrade was about 14

notches4.

Benmelech and Dlugosz (2009) nuanced this finding by relating it to the previously

described concept of ratings shopping. They found that the securities which had solely

been rated by only one rating agency, especially if this agency was Standard and Poor’s,

were more likely to be downgraded after 2008. Additionally, they also found that those

same securities were more likely to suffer more severe downgrades.

This is a new interesting take on ratings shopping, which can also be illustrated

theoretically. As previously noted, CRA’s have two ways of attracting new customers:

1. They can decrease the price charged for the rating service.

4 A downgrade of one notch is the same as a single step on the rating grade, corresponding to a downgrade

from a AAA rating to a AA+ rating on the Standard and Poor’s rating scale, as an example.
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2. They can diversify their service offering.

In the model presented earlier, it was assumed that the rating is standardized. That is, the

raters only compete on price. Theoretically, the only way issuers would be incentivized to

buy an additional rating is if the incremental value associated with this rating is greater

than the cost of buying the additional rating. If the first rating is already highly inflated,

there is a reduced likelihood that a second rating is equally high. The second rating would

thus not add any additional value. Thus there is a selection bias, in the sense that only

those with high “inflationary” potential will go with one rating. With the above

explanation in mind, it would make sense that issues with single ratings should be even

more inflated, which is what Benmelech and Dlugosz find.

Even though these studies provide some hints of ratings inflation being prevalent before

the financial crisis and that ratings shopping may have been a causal factor in this regard,

there is no current empirical evidence for how the financial crisis has affected the

reliance of the market on credit ratings. Nor is there any evidence on what role

competition has played, and whether ratings indeed have become stricter. It thus remains

to be documented empirically whether the financial crisis truly initiated a rating-based

confidence crisis, and how this confidence crisis may be related to competition; this will

be attempted in this study.
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4.3 Hypothesis Development

The following section will pick up on the thoughts and empirical evidence presented

above. This is done by developing alternative perspectives on the explicit effects of

competition which have not been considered by the existing literature already, and in

turn proposing hypotheses based on these novel insights.

In the review of the theoretic and empirical literature on overdependence, it was found

that some investors appear to be doing additional risk assessments on their own. As a

consequence, they are not completely dependent upon credit ratings. However, as the

assigned rating as well as the underlying complexity increase, the aggregate group of

investors appears to be progressively more reliant upon the information provided

through credit ratings. This finding becomes very powerful when coupled with the

insights of the model by Bolton et al. (2012). That is, complexity not only increases the

investor’s dependence on ratings; it also decreases the likelihood that the investor will

realize that the rater has acted dishonestly, in turn reducing reputational costs.

Accordingly, as seen from the view of the issuer, the value of a credit rating would

appear to increase in tune with two main factors: Asset complexity and the assigned

credit grade. Consequently, a high degree of market dependence, coupled with

competition between the credit rating agencies, may therefore provide both the issuer

and the credit rating agency with even stronger incentives towards bargaining for, as well

as inflating, the assigned credit ratings; this effect should be even more profound when

dealing with more complex securities. This mechanism could, in turn, further reduce the

informational content of the ratings.

However, as the previous review showed, it is questionable whether investors really

possess the capabilities and allocated time necessary to recognize this potential reduction

in informational content of the credit rating at hand. This should especially be the case

for highly complex structured products with a strong credit rating.

Consequently, based on these insights, the following hypothesis can be formed:

Hypothesis 1: Competition will have a negative impact on the

correlation between ratings and yield spread (and decreasingly

so as the credit grade increases).
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However, this hypothesis cannot stand alone in the process of assessing competition, as

it is merely testing one perception; that is, the perception of the market up against that of

the credit rating itself. Consequently, the potential overreliance of the market on the

grading may obscure any insights about the real informational content of the rating, as

ratings may merely be perceived to convey new information to the market. As a result,

the value and insight of the posed hypothesis somewhat depends on the existence of

informed investors, since only informed investors should be aware that the credit ratings

do not reflect the true credit risk of the security.

Additionally, if a high degree of correlation between ratings and yields is observed, it may

in fact also be that the credit rating agencies are manufacturing their ratings according to

yields spreads by taking a reactive rather than pro-cyclical approach. The pro-cyclical

approach would imply that they proactively adjust credit ratings according to their own

forecast on credit risk (Mora, 2006; White, 2001), whereas the posed idea of reactive

behavior asserts that they may only be reacting to outside impressions that have already

been observed by the market. Because of this, the causal relationship between credit

ratings and yield spreads cannot be uncovered by solely relying on Hypothesis 1.

In order to further study the causal relationship between credit ratings and yield spreads,

this paper accordingly picks up on the methodology proposed by White (2001), who

suggested testing whether a ratings change causes a significant change in the underlying

market price or yield. This means looking at whether any change to a credit rating would

result in a corresponding change in the applicable asset price or yield shortly after the

grade change, which was earlier described as pro-cyclical rating behavior.

Based on the same line of thought as the one presented in the development of

Hypothesis 1, an asymmetric impact from a ratings change is to be expected. That is,

because of regulation and ratings triggers affecting both demand and credit quality as

previously described, rating downgrades can therefore be expected to have a larger

impact on yield than a similar ratings upgrade.

In addition, increased competition and the consequently increased ratings inflation may

strengthen this relationship further, as these changes effectively lower the bar for

achieving an investment grade rating, such as the AAA. Provided that some investors are

aware of this ratings inflation and trade accordingly, a ratings downgrade in this situation

thus signals even worse news to the market, exacerbating the negative market reaction

for downgrades, and conversely mitigates the market’s reactions to rating upgrades.
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Therefore, based on this insight, the following hypothesis can be formed:

Hypothesis 2: Competition will have a significant positive

impact on yield spreads in the event of both a credit ratings

downgrade and upgrade.

The first two hypotheses have collectively addressed the relationship between

overdependence and competition. However, one may still refer back to the question

posed by Cavallo, Powell and Rigobon (2012) on whether credit rating agencies add

value; in this regard, an important additional question to ask would be for whom it is

then added. As was previously pointed out in the economic model, the fact that credit

ratings have an influence on the market implies that these ratings both add value to the

issuers as well as to the credit rating agencies themselves. However, it is still questionable

whether these ratings are able to add value to the third player in this game, the investor.

For this to be true, credit ratings must be able to provide a truthful picture of the

underlying credit risk.

This study consequently applies the previously proposed methodology of studying the

relationship between the underlying credit factors and the assigned credit rating, by

studying the development of ratings when controlling for security specific credit factors.

However, it additionally considers the explicit effects of competition, which is proposed

to be part of what explains the previous empirical findings.

The intuition is that, as a consequence of increased competition and the resulting

inflation of credit ratings, there should be a positive shift in the distribution of ratings,

even when controlling for underlying credit factors. This shift should not only affect the

mean of the distribution, but also the skew, acknowledging that relatively more securities

will be awarded a AAA rating.

Based on this insight, the two following hypotheses are formed:

Hypothesis 3a: Competition will have a significant positive

impact on the mean of the distribution of credit ratings, even

when controlling for underlying credit factors.



ERIK ASBJØRN ARVID JENS C. C. GJERRILD

54

Hypothesis 3b: Competition will have a significant negative

impact on the skew of the distribution of credit ratings, even

when controlling for underlying credit factors.

As some previous literature has proposed, ratings shopping is one factor which may

cause ratings inflation. What has also been proposed is that ratings shopping is indeed a

product of competition. However, no other investigated study has so far been able to

specifically address the relationship between these two factors empirically, despite the

obvious theoretical arguments for a causal relationship between the two. In order to

address this research gap, this study sets forth the following hypothesis:

Hypothesis 4: Competition will have a significant positive

impact on ratings shopping, represented by the number of

simultaneous ratings observed for single securities.

Finally, the review of the theoretic literature showed many strong arguments as to why

reputation effects may be dynamic or even cyclical in nature. As a consequence, this

study suggests that the competitive behavior, as outlined above, is also inherently

dynamic, since it is dominated by the rating agency’s perceptions of future reputational

costs. That is, during a confidence crisis the effects of competition are expected to be

mitigated, as every credit rater individually scrambles to regain legitimacy. Conversely, in

a state of high rating confidence from the market, competitive rating behavior will grow

as the credit raters fight to reap the benefits of the increasing value of their service. This

novel perspective forms the foundation of a 5th hypothesis:

Hypothesis 5: The effects of competition on the underlying

quality of the credit ratings and rating behavior are

significantly reduced or reversed during the crisis.
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4.4 Research Framework

The research framework outlined below provides an overview of the different

hypotheses as well as how each proposed hypothesis has been developed and relates to

the overarching research question.

Figure 3: The applied research framework
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5. Methodology

As mentioned previously, this study will be based on an assumed quantitative hypothetic-

deductive methodology. This means that the posed and subsequently tested hypotheses

are all partially derived from existing academic writings. Doing this ensures strong

academic support for the general applied methodology and chosen variables. What

follows are considerations of related methodological concerns relating to the applied data

and how it has been treated.

5.1 Data Description

This part serves to outline the applied concepts used for the organization and

interpretation of data. It should also provide the reader with some aid by presenting

study-specific terminology applied herein.

5.1.1 Credit Ratings

The applied data on credit ratings includes historical data on credit ratings for 300 US

structured products representing the period 2000-2013. More specifically, only credit

ratings from Standard and Poor’s, Moody’s and Fitch are used as these three institutions

represent what is called the “Big Three” and make up about 95% of the total market for

credit ratings (Alessi & Wolverson, 2013).

In order to allow for a pooling of the assigned ratings from the three agencies, a

standardization of the ratings has been necessary. The ratings have been standardized

such that an integer taking the value {1 … 22} substitutes the given rating, with 1

representing a Standard and Poor’s AAA rating and, correspondingly, a 22 representing a

D rating. A more detailed outline of the standardized credit ratings can be found in

Appendix 4.

The data on credit ratings will serve numerous purposes: Firstly, in the testing of

Hypothesis 1, credit ratings will be the dependent variable, in the shape of a correlation

with the corresponding yield spread. However, in Hypothesis 2 the credit rating data will

work as an independent variable, explaining in part the actual change in the observed

yield spread. Later, the distribution and skew of assigned ratings for a given time period

will pose as the dependent variable, sought explained by competition amongst rating

agencies. Finally, in the testing of Hypothesis 4, the credit rating variable also figures as a
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dependent variable, as this hypothesis aims at explaining the number of simultaneous

ratings released per security.

5.1.2 Yield Spread

The yield spread of a security is in this study defined as the spread between the yield to

maturity of the security in question, and that of a US treasury bill with a similar duration.

As was previously discussed, the yield spread is taken as a proxy for the market’s

perception of the amount of risk present in the security. In this study the yield spread, as

well as any changes to it, figures as a dependent variable in hypotheses 1 and 2,

respectively.

5.1.3 Competition

As was previously mentioned, only credit ratings from Standard and Poor’s, Moody’s and

Fitch are used in this study. In this exclusive group Fitch is the newer player, and has

increasingly been taking market share from the other two. Consequently, the market

share of Fitch is herein taken as a proxy for competition. The market share is calculated

on a monthly basis, and taken from the data on credit ratings. In order to ensure a

meaningful and well-representing competition proxy, this specific variable was based on

a much larger data set, encompassing 1.590 securities, which is considerably larger than

the data set of 300 securities used for the rest of the variables.

5.2 Reliability of Data Sources

As will be described later, the data used for the quantitative investigations herein derive

from a very large financial data provider. In order to assure the quality and potential later

applicability of the resulting explanatory variables, much care has been put into ensuring

that the consulted database is reputed as being reliable among the general public. Due to

the use of only very large data providers with reputations for delivering high-quality data,

it is believed that reliability issues stemming from the storing and retrieval of the data

itself should be minimal.

Thomson Reuters was used as a main data provider. Tracing its earliest years back to

1799, this company has since 1941 based its activities on what it calls “the trust

principles”. According to these, the company and its employees must always act

objective, independent and unbiased when acquiring and passing on information.
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Partially because of the stringent adherence to these principles, Thomson Reuters is now

officially considered one of the most reliable data providers worldwide. Recent honors

include the Waters ranking as the best data reference provider by the WatersTechnology

publication and being named the best foreign data provider and best low latency data

vendor by financial end-users through the Inside Reference Data and Inside Market Data

Awards (Reuters, 2013).

However, a number of concerns tend to remain when performing a study such as this

one. A minor potential concern could exist in the shape of differences in how values are

reported from the initial sources between areas. If the definition of a given data-factor

varies among primary data collectors, even within the same data provider, the result

could be misleading results from a subsequent quantitative enquiry. For example, a yield

spread may be interpreted differently by different data recorders, leading to two sets of

data that do not reflect the same piece of information. However, the use of one of the

most reliable data providers, combined with a focus on only US structured products,

should mean that potential reporting differences should be avoided. The same efforts

should equally be able to limit potential problems from outright faulty reporting,

although this is something that few data providers should even have an incentive towards

doing. Finally, one may expect a chance of minor errors from pre- or post-collection

errors, such as typing mistakes, whether stemming from the initial data recording of the

feeding of data into the analytical model as done here.

5.3 Analytical Methodology

The purpose of the following analysis will be to test the proposed hypotheses 1-5 in

order to elucidate multiple aspects of the consequences of competition in the credit

rating industry. For this purpose, several linear regressions will be used. The method

chosen to compute these regressions is the widely applied Ordinary Least Squares

Regression (OLS). The resulting outcome of such a regression is a model with estimated

parameters for each explanatory variable. The regression output presents the best fit of

the pooled panel data set, as it minimizes the error term. Put in more technical terms, it is

the Best Linear Unbiased Estimator (BLUE) under the Gauss-Markov assumptions

(Wooldridge, 2009). The following section will describe the models and computational

processes performed in order to allow the testing of the different hypotheses. Each of

them will be followed by the results from the data analysis in question.
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6. Analysis

6.1 Hypothesis 1

The first hypothesis proposes that a negative relationship is to be expected between

competition and the correlation of yield spread and rating, and decreasingly so as the

credit grade increases.

6.1.1 Applied Model

In order to test this hypothesis the following regression model was applied:

ො௦,,ߩ = ߚ + ଵߚ ݉ܥ  + ̂ߝ (4.1.1)

Here, ො௦,,ߩ denotes the correlation between spread s and rating r in month m. ݉ܥ 

denotes competition in month m and Ƹߝ is the time-varying error term.

The correlation ො௦,,ߩ is defined as:

ො௦,,ߩ =

∑ ൫ݏ, − ̅ݏ ൯∗ ,ݎ) − ̅ݎ )ே
ୀଵ

ܰ − 1
௦,ߪ ,ߪ

(4.1.2)

where ,ݏ denotes the spread of security i, and ҧݏ is the average spread across all

securities within a given month m. Accordingly, ,ݎ denotes the rating of security i, and

ҧݎ denotes the average rating across all securities within a given month m. ௦,ߪ and ,ߪ

denotes the standard deviation of the spread s and ratings r respectively for any given

month m.

The explanatory variable ݉ܥ  is a proxy for competition in the industry, and is

calculated as a simple equally weighted rolling average of Fitch’s market share, including

the latest 12 months of credit ratings for 1.590 structured products. Fitch’s market share
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in any given month m is defined as:

ܯܨ ܵ =
∑ ி,ௗ,ݎ
ே
ௗୀଵ

∑ ி,ௗ,ݎ
ே
ௗୀଵ + ∑ ெݎ ,ௗ,

ே
ௗୀଵ + ∑ ௌ,ௗ,ݎ

ே
ௗୀଵ

(4.1.3)

where ி,ௗ,ݎ , ெݎ ,ௗ, , ௌ,ௗ,ݎ denotes the number of ratings issued on a given day d, in a

given month m by Fitch, Moody’s as well as Standard and Poor’s, respectively.

With this in hand and including the preceding 12 months, ݉ܥ  is calculated as:

݉ܥ  ୀ

ܯܨ ܵ + ܯܨ ܵ ିଵ… + ܯܨ ܵ ିଵଵ

12

(4.1.4)

In order to test the second element of Hypothesis 1, which proposes a decreasing

negative relationship between competition and correlation as the credit grade increases,

regressions on data samples containing either all securities, only investment grade

securities or only non-investment grade securities, respectively, have been done in SAS

9.3. This allows for a comparative study and the following hypothesis testing, assuming a

t-distribution:

ଵߚ:ܪ = 0 (4.1.5)

Against the two-sided alternative:

ଵߚ:ܪ ≠ 0 (4.1.6)

This kind of hypothesis testing has been done for all estimated ߚ parameters. The tests

illustrate whether or not there has been a rejection of the null hypothesis, indicating
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either a positive or negative relationship between the variables. As an example, the መଵߚ

parameter indicates the change of the correlation between spreads and ratings with

respect to an underlying variable, ceteris paribus. In this case, the associated variable

represents the degree of competition. Algebraically, it can be written as follows:

ො௦,,ߩ߲

݉ܥ߲ 
= መଵߚ

(4.1.7)
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6.1.2 Results

Table 1: Summary Statistics, Hypothesis 1

Period Observations Intercept Competition R2

2000-2013

All Observations 0,229 0,01544 0,0001

T-score (6,72)*** (0,13)

Investment grade 0,262 -0,17666 0,0189

T-score (7,84)*** (-1,58)

Speculative grade 0,431 -0,953 0,1715

T-score (7,73)*** (-5,13)***

2000-2007

All Observations 0,092 0,318 0,049

T-score (1,58) (1,95)*

Investment grade 0,185 -0,016 0,0001

T-score (3,01)** (-0,09)

Speculative grade 0,548 -1,210 0,2003

T-score (5,25)*** (-4,22)***

2008-2013

All Observations 0,399 -0,575 0,0406

T-score (5,46)*** (-1,51)

Investment grade 0,21 0,27 0,0132

T-score (3,53)*** (0,85)

Speculative grade 0,362 -0,794 0,0276

T-score (3,01)*** (-1,24)

*: P<0,1; **: P<0,05; ***: P<0,01

Table 1 shows the resulting parameter estimates, t-scores and R2 for Equation 4.1.1, where

the dependent variable, the spread-rating correlation (Equation 4.1.2) is the sample

correlation on a monthly basis, and the explanatory variable “Competition”, the proxy of

competition (Equation 4.1.4) is comprised of the rolling yearly average of Fitch’s market

share, calculated on a monthly basis.

6.1.2.1 2000-2013

In the full period of 2000-2013 there is found no statistically significant relationship

between competition and correlation, both when considering all ratings and only
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investment grade ratings. This implies that the null hypothesis, ߚ:ܪ = 0 cannot be

rejected, even at a 10% significance level. This finding is further supported by studying

the ܴଶof the regressions, where competition only explains 0,01% (All observations) and

0,000189% (Investment grade) of the variance for the correlation between ratings and

spread.

However, for the non-investment grade products, there is found to be a highly

statistically significant negative relationship between correlation and competition.

Additionally, an ܴଶof 0,17 implies that 17% of the total variation of the correlation

variable is in fact explained by the model. These findings therefore provide strong

support of Hypothesis 1, which posed that competition will have a negative impact on

the correlation between ratings and yield spread, and decreasingly so as the credit grade

increases. More specifically, both elements of the hypothesis are supported, as there is

both evidence of a negative relationship between correlation and competition, and that

the relationship becomes increasingly negative as the credit grade decreases.

6.1.2.2 2000-2007

The results of the period 2000-2007 are somewhat similar to those of the whole period.

For investment grade ratings, competition still has no effect on the correlation between

ratings and spread. However, for all ratings the regression shows a positive impact of

competition on correlation. But, this relationship is only statistically significant at the

10% significance level, and with an ܴଶ of merely 0,049, this result should be interpreted

with some caution. Regarding the non-investment grade products the results show an

even stronger negative relationship than that for the whole period, being statistically

significant at the 1% significance level. Conclusively, the results for this period also

provide some support of Hypothesis 1.

6.1.2.3 2008-2013

Lastly, the results of the crisis period 2008-2013 are very different from the preceding

period: None of the parameters are statistically significant, even at a 10% significance

level, and all ܴଶvalues are very low, with the highest, covering all ratings, only explaining

4,06% of the total variance. Comparing these findings with the findings of the preceding

period, a structural break could potentially explain the significant alteration in both

parameter direction as well as significance. The findings of this period consequently

provide no support of Hypothesis 1; however, importantly, it does seem to provide
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support of Hypothesis 5, which posed that the effects of competition on the underlying

quality of the credit ratings are significantly reduced or reversed during the crisis.

Figure 4: The development of the correlation between yield spreads and ratings over the whole period.

This development of correlation for non-investment grade products is shown very

distinctly in Figure 1 where, in the pre-crisis period, it was marked by increasing rating

competition and a downward sloping trend is very clear. However, with the coming of

the crisis in mid-2008, the correlation between ratings and spread continuously move in a

more positive direction. Interestingly, the correlation is in fact negative in the period

2006-2007, which is somewhat counterintuitive, as higher risk should imply higher yields.

This therefore provides some hints that ratings are not properly reflecting the underlying

credit risk, or that the market does not consider ratings when pricing these products.
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6.2 Hypothesis 2

The second hypothesis poses that competition will have a positive impact on yield

spreads, both in the event of a credit rating downgrade and an upgrade.

6.2.1 Applied Model

In order to test this hypothesis, the following model has been set up:

ΔSpreadప,ௗ = ߚ + ଵߚ ΔRating,ௗ + ଶߚ ݉ܥ  + ,ௗ̂ߝ (4.2.1)

where ΔSpreadప,ௗ denotes the difference between the average spread of the preceding

two months5 and the two months following the rating change of security i. That is:

ΔSpreadప,ௗ =
∑ ,ௗାݏ
ସସ
ୀଵ

44
−
∑ ,ௗିݏ
ସସ
ୀଵ

44

(4.2.2)

The variable ΔRating covers the magnitude of the rating change. As was defined

previously, the standardized ratings fall within the integer interval {1…22}, with “1”

corresponding to the highest credit grade. This is further illustrated in Appendix 4. With

this in hand, ΔRatingcan be defined as:

ΔRating= −,௧ݎ ,௧ିݎ ଵ (4.2.3)

This implies that a rating downgrade will produce a positive outcome, while a rating

upgrade will produce a negative outcome.

The variable ݉ܥ  is the same competition proxy which was described previously in

the analytical methodology of Hypothesis 1; it is defined by Equation 4.1.4, and Ƹߝ

denotes the time-varying error term for security i.

5 Two months correspond to approximately 44 trading days.
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In order to detect differences in the impact of upgrades and downgrades, the model

above will be applied to three samples: One containing all ratings changes, one

containing only downgrades and, finally, one containing only upgrades.

The parametric estimates of this model are subject to the same type of hypothesis testing

as in Hypothesis 1; that is, the investigation is assuming a t-distribution.
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6.2.2 Results

Table 2: Summary Statistics, Hypothesis 2

Period Observations Intercept Delta Rating Competition R2

2000-2013

All Observations 47,9 -0,496 -101,87 0,006

T-score (3,69)*** (-0,38) (-2,03)**

Upgrades 33,447 -1,147 -57,55 0,0031

T-score (1,27) (-0,24) (-0,76)

Downgrades 58,469 -0,0936 -142,64 0,0089

T-score (3,16)*** (-0,45) (-2,05)**

2000-2007

All Observations 30,128 -4,423 -67,048 0,0379

T-score (1,38) (-2,02)** (-1,27)

Upgrades 54,281 -8,146 -147,506 0,052

T-score (1,58) (-1,26) (-1,83)*

Downgrades -24,898 1,38 31,069 0,00061

T-score (-0,89) (0,33) (0,5)

2008-2013

All Observations 51,08 -0,108 -121,605 0,0008

T-score (1,49) (-0,07) (-0,64)

Upgrades -19,364 0,068 251,994 0,0022

T-score (-0,22) (0,01) (0,53)

Downgrades 74,53 -1,233 -219,166 0,0036

T-score (1,99)** (-0,55) (-1,09)

*: P<0,1; **: P<0,05; ***: P<0,01

Table 2 shows the resulting parameter estimates, t-scores and R2 of Equation 4.2.1, with

Delta spread (Equation 4.2.2) as the dependent variable. Delta Spread is the change in spread

between the preceding 2 months average spread and that of the following 2 months, with the

rating change as reference point. The explanatory variable “Delta Rating” (Equation 4.2.3) is

the change in rating calculated from the standardized ratings assigned to each security, where

a positive delta value indicates a downgrade, and conversely a negative value indicates an

upgrade. The other explanatory variable “Competition” is the competition proxy (Equation

4.1.4) and is comprised of the rolling yearly average of Fitch’s market share, calculated on a

monthly basis.
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6.2.2.1 2000-2013

Looking at the results of the full period from 2000-2013, no statistically significant

relationship is found between delta spread and Delta rating. This implies that the

significant relationship between delta spread and competition found for the sample

containing all ratings changes, as well as only downgrades, is indeed only an expression

of found correlation. Thus, the findings of the full period provides no support for the

hypothesized causal relationship between yield spread and competition, which posed that

competition will have a significant positive impact on yield spreads, both in the event of

a credit ratings downgrade and upgrade.

6.2.2.2 2000-2007

For the period 2000-2007 no statistically significant relationship between competition

and delta spread is evident when looking at all ratings changes. The same can be said

when only looking at downgrades. This is also shown by very low ܴଶvalues of 0,0379

and 0,00061, respectively. That is, it appears that it is other factors not considered in this

model that are determining the delta spread of this period, in the event of a downgrade.

However, for ratings upgrades, a negative statistically significant relationship is found

between delta spread and competition, indicating that as competition increases, a more

negative impact on yield spread can be expected. This finding is therefore contrary to

Hypothesis 2. Yet, these regression results only explain 5,2% of the delta spread variance.

In addition, no significant relationship is found between ratings change and spread,

making this finding statistically irrelevant.

Interestingly, however, looking at the parameter estimates for delta rating, the analysis

only finds a statistically significant relationship when looking at all ratings changes; even

more, this relationship is negative. The implication of this finding is that in the event of a

ratings downgrade (a positive delta rating), a negative impact on spread can be expected,

and oppositely so for ratings upgrades. This finding is somewhat counterintuitive, as it

does not correspond to the common conception that a higher risk should be associated

with higher returns, yet, it reaffirms similar indications found in the analysis of

Hypothesis 1, namely that factors not included in this study appear to be more important

in the valuation of these securities.
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6.2.2.3 2008-2013

For the observed period 2008-2013, no statistically significant relationship is found

between delta spread and competition both when looking at all ratings changes, only

ratings upgrades or downgrades. Furthermore, the same can be said regarding the

relationship between delta spread and delta rating. Therefore the results of this period

provide no support for any element of Hypothesis 2.

Comparing these results with the findings of the preceding period, the regression model

generally held even lower explanatory power for the 2008-2013 period, as indicated by

the comparatively lower observed ܴଶ values. Consequently, the results of this period also

appear to be in support of the tendency that other factors play a more important role in

determining spreads.
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6.3 Hypothesis 3a

Part A of the third hypothesis posed that competition will have a positive impact on the

mean of the distribution of credit ratings.

6.3.1 Applied Model

To facilitate the testing of this hypothesis, the following model has been developed:

,ߤ = ߚ + ଵߚ ݉ܥ  + ̂ߝ (4.3a.1)

where ,ߤ denotes the mean rating r across all rated securities in a given month m,

݉ܥ  is the competition proxy defined by Equation 4.1.4 and lastly, Ƹߝ denotes the

time-varying error term.

Here, ,ߤ is defined as:

,ߤ =
∑ ,ݎ
ே
ୀଵ

ܰ

(4.3a.2)

where ,ݎ denotes the assigned rating to security i, in a given month m.

The parameter estimates produced from the model above will also be tested by applying

the same hypothesis testing as described earlier in Equations 4.1.5 and 4.1.6.
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6.3.2 Results

Table 3: Summary Statistics, Hypothesis 3a

Period Observations Intercept Competition R2

2000-2013

All Observations 6,617 -3,673 0,0592

T-score (11,36)*** (-1,77)*

2000-2007

All Observations 4,36 0,39 0,0416

T-score (38,3)*** (1,12)

2008-2013

All Observations 2,967 23,774 0,1728

T-score (1,29) (1,99)*

*: P<0,1; **: P<0,05; ***: P<0,01

Table 3 shows the resulting parameter estimates, t-scores and R2 of Equation 4.3a.1,

where the mean of the rating distribution (Equation 4.3a.2) is the dependent variable.

The mean of the rating distribution is calculated as a simple monthly average. The

explanatory variable “Competition” is the competition proxy (Equation 4.1.4) and is

comprised of the rolling yearly average of Fitch’s market share, calculated on a monthly

basis.

When looking at the effects that competition has had on the mean of the rating

distribution, the hypothesized parameter would be negative, seeing as the applied system

for comparing ratings was put together so as to give more safe-appearing ratings (such as

AAA) a lower numerical value than their more risky counterparts. Accordingly, a

negative parameter for the competitive effects would in turn imply that more

competition would make the observed mean of the rating distribution shift closer to the

AAA end of the rating spectrum.

6.3.2.1 2000-2013

When considering the whole combined period, one can observe the exact hypothesized

negative competition parameter, which in turn implies that higher levels of competition

does seem to shift the mean of the ratings distribution further towards the AAA end.
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This effect seems to be statistically significant, albeit only at the 10% level. Looking at

the ܴଶ of the studied relationship, it again appears that other factors aid in explaining the

level of observed rating distributions over time. Over the whole studied period,

competition appeared to explain a little less than 6% of the changes in ratings

distribution for the observed securities.

6.3.2.2 2000-2007

The above effect of competition on the mean of the ratings distribution does not seem

as considerable for the pre-crisis period when compared to the overall period. The ܴଶ is

set at a little more than 4%. While the parameter is actually indicated to be positive, the

regression output indicates that it is not statistically significant and even failing the

ߚ:ܪ = 0 rejection test at the 10% level. Therefore, the effects of competition on the

rating distribution cannot be safely claimed to be positive during this period. It could

still, in reality, be non-existent or even negative; in the latter case, the posed hypothesis

would have been supported for this pre-crisis period. However, due to the statistical

imprecision conveyed in the regression output, this period’s returned effect seems of

little informational value.

6.3.2.3 2008-2013

The final, crisis-affected period appears to show an interesting change in the effects that

competition has on the mean of ratings distributions for the observed securities. For this

most recent period, the parameter for competition’s effect on the mean of the rating

distribution has turned strongly positive. Comparing this strong effect with the

associated standard error returns a p-value of less than 10%, indicating that this, now

positive, effect is in fact also positive at a statistically significant level. Accordingly, the

ܴଶ is here much higher than in the previous time period, now indicating an explanatory

power of 17,3%.

When comparing the above results with the posed hypothesis, a number of interesting

observations seem to emerge. First of all, the effect that competition has in shifting the

mean of the rating distribution closer to the AAA end was supported when considering

the overall period of studied years. That is, the data implied that a larger amount of

competition amongst raters has tended to push ratings upwards. However, when

considering the separate parts of the whole studied period, only the crisis-affected period

showed a statistically significant effect, and that with the parameter being positive instead
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of the hypothesized negative. This implies that a structural change indeed has occurred,

capable of changing the way that competition affects rating behavior in the market for

complex securities.

A graphing of the mean of the rating distribution by itself shows the very clear change in

rating levels throughout the observed period. It shows very clear indications that the

assigned ratings have, even when keeping underlying credit factors constant, moved

towards the more speculative end of the rating spectrum with the emergence of the

financial crisis.

Figure 5: The development of the monthly standardized mean rating over the whole period, where 1
represents a AAA rating, and the credit grade decreases as the standardized rating measure increases.
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6.4 Hypothesis 3b

Part B of the third hypothesis poses that competition will have a negative impact on the

skew of the distribution of credit ratings.

6.4.1 Applied Model

This proposition will be tested using the following model:

,ߛ = ߚ + ଵߚ ݉ܥ  + ̂ߝ (4.3b.1)

Here, ,ߛ denotes the skew of the distribution of all ratings in a given month m,

݉ܥ  is the competition proxy defined by Equation 4.1.4 and Ƹߝ is the time-varying

error term.

The sample skew ,ߛ is calculated as:

,ߛ =
∑ ,ݎ) − ̅ݎ )ଷே
ୀଵ

(1 − ,ߪ(ܰ
ଷ

(4.3b.2)

where ,ݎ denotes the rating of security i within a given month m, and ,ߪ denotes the

standard deviation of all ratings within a given month m.
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6.4.2 Results

Table 4: Summary Statistics, Hypothesis 3b

Period Observations Intercept Competition R2

2000-2013

All Observations 0,654 1,061 0,0984

T-score (5,12)*** (2,34)**

2000-2007

All Observations 1,094 0,279 0,1059

T-score (22,15)*** (1,85)*

2008-2013

All Observations 1,51 -5,074 0,1432

T-score (2,74)** (-1,78)*

*: P<0,1; **: P<0,05; ***: P<0,01

Table 4 shows the resulting parameter estimates, t-scores and R2 of Equation 4.3b.1,

where the rating skew (Equation 4.3b.2) is the dependent variable. The rating skew is

calculated on a monthly basis. The explanatory variable “Competition” is the

competition proxy (Equation 4.1.4) and is comprised of the rolling yearly average of

Fitch’s market share, calculated on a monthly basis.

6.4.2.1 2000-2013

When observing the whole period from 2000 to 2013, it appears clear that competition

amongst credit raters has, on an overall level, had a positive effect on the skew of the

ratings distribution. As the input for the regression used a lower numerical value for

ratings in the AAA end compared to the other end, this positive effect on skew indicates

that more competition has made the rating distribution lean more heavily towards the

AAA end of the ratings spectrum when considering the whole period. This effect is

statistically significant at the 5% level. When considering the combined period,

competition between credit raters appears to be only a part of the explanation for rating

distribution skew, with an ܴଶ of 0,0984.
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6.4.2.2 2000-2007

When looking more closely at the first, pre-crisis period the effect observed for the

whole combined period seems to still exist. The positive competition parameter thus

indicates that a growing competition amongst credit raters has had an influence during

this time period by making the rating distribution lean more towards the AAA end, and

vice versa. This effect is still statistically significant, but at a comparatively less safe 10%

significance level. Still, the explanatory effect remains considerable when considering the

many other potential influencing factors on rating distribution skew, with an ܴଶof 0,1059

for the competition parameter.

6.4.2.3 2008-2013

In the latter observed period, the effects of competition on rating distribution skew

appear to change considerably. The competition parameter, which was previously

observed to be positive, has now turned strongly negative. This implies that, during the

crisis period, competition now has a different effect on the skew of the rating

distribution. The output indicates that now, an increase in competition between credit

raters will make the distribution’s skew more negative, in turn making the distribution

lean more towards the speculative end of the rating spectrum. This surprising effect is

also statistically significant, at the 10% level. Compared with the previous period, this

latter time period shows a relatively high ܴଶof 0,1432.

With regards to the posed Hypothesis 3b, the competition parameter for the whole

combined period implied a supported hypothesis. When looking at the two different

time periods however, the hypothesis was only supported in the pre-crisis period,

whereas the second period showed an actual change in the impact that competition

seems to have on the rating distribution skew. As with the regression output pertaining

to Hypothesis 3a, something seems to have changed the way in which rating competition

influences the distribution’s skew. Seen together, it thus appears that in the period

leading up to the crisis, more rating competition would make rating distributions move

closer to the AAA level as well as make them lean more in that direction. During the

crisis, however, the effect seems to have been reversed, with increased competition now

making the distribution move, as well as lean, more towards the speculative end.

The following graph shows the interesting change in the skew over the total observed

period. From it, it appears evident that the skew of the rating distribution changes
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considerably over the course of the observed period, changing from being very positive

to approaching zero with the onset of the financial crisis.

Figure 6: The development of the monthly skew of the ratings distribution over the whole period, where a
positive skew indicates a skew leaning towards the AAA end of the rating spectrum.
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6.5 Hypothesis 4

The fourth hypothesis proposes that competition will have a significant positive impact

on ratings shopping, here represented by the number of simultaneous ratings observed

for single securities.

6.5.1 Applied Model

This hypothesis is tested using the following model:

ଓ݊ݐܴܽ ܿݏ݃ തതതതതതതതതതതതതതതതതതݐ݊ݑ
 = ߚ + ଵߚ ݉ܥ  + ̂ߝ (4.4.1)

where ଓ݊ݐܴܽ ܿݏ݃ തതതതതതതതതതതതതതതതതതݐ݊ݑ
 denotes the average count of ratings per security across all

securities within a given month m, ݉ܥ  is the competition proxy defined by Equation

4.1.4 and Ƹߝ is the time-varying error term.

More formally, to calculate ଓ݊ݐܴܽ ܿݏ݃ തതതതതതതതതതതതതതതതതതݐ݊ݑ
 , three binary variables rb୧,, ,ୢ୫ , rb୧, , ,ୢ୫

and rb୧,ୗ, ,ୢ୫ are covering ratings from Fitch, Moody’s as well as Standard and Poor’s,

respectively, on security i on a given day d in a given month m. They are defined as:

ܾݎ ,ி,ௗ, = ൜
1, ,ி,ௗ,ݎ < 0

0, ,ி,ௗ,ݎ ≥ 0
(4.4.2)

ܾݎ ,ெ ,ௗ, = ൜
1, ,ெݎ ,ௗ, < 0

0, ,ெݎ ,ௗ, ≥ 0
(4.4.3)

ܾݎ ,ௌ,ௗ, = ൜
1, ,ௌ,ௗ,ݎ < 0

0, ,ௌ,ௗ,ݎ ≥ 0
(4.4.4)

With these definitions in hand, ଓ݊ݐܴܽ ܿݏ݃ തതതതതതതതതതതതതതതതതതݐ݊ݑ
 can be calculated as:
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ଓ݊ݐܴܽ ܿݏ݃ തതതതതതതതതതതതതതതതതതݐ݊ݑ
 =

∑
∑ ܾݎ ,ி,ௗ, + ܾݎ ,ெ ,ௗ, + ܾݎ ,ௌ,ௗ,
ே
ୀଵ

ܰ௦௨௧௦
ே
ௗୀଵ

ܰௗ௬௦

(4.4.5)

These estimated parameters will be tested by applying the methodology already

thoroughly described under Hypothesis 1.
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6.5.2 Results

Table 5: Summary Statistics, Hypothesis 4

Period Observations Intercept Competition R2

2000-2013

All Observations 1,829 0,471 0,1071

T-score (59,35)*** (4,3)***

2000-2007

All Observations 1,577 0,97411 0,563

T-score (53,5)** (10,83)***

2008-2013

All Observations 2,053 0,118 0,0271

T-score (116,86)*** (1,3)

*: P<0,1; **: P<0,05; ***: P<0,01

Table 5 shows the resulting parameter estimates, t-scores and R2 of Equation 4.4.1

where the ratings count (Equation 4.4.5) is the dependent variable. The ratings count

covers the average number of ratings per security. The explanatory variable

“Competition” is the competition proxy (Equation 4.1.4) and is comprised of the

rolling yearly average of Fitch’s market share, calculated on a monthly basis.

6.5.2.1 2000-2013

The found relationship between the competition proxy and the number of observed

simultaneous ratings for the whole observed period showed a considerable support of

the hypothesized same effect. The competition parameter had a positive effect on the

number of simultaneous observed ratings for single securities. With a p-value below one

percent, this overall effect appears to apply at a statistically highly significant level.

However, as may have been implied before, this effect is far from the sole determinant

of simultaneous rating behavior for the whole combined period; with an ܴଶ of 0,1071, it

appears that competition only has a partial role in explaining this rating behavior.
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6.5.2.2 2000-2007

When comparing the pre-crisis period to its later peer it becomes more evident from

where the tendency of the overall period mainly derives. For this first period, the

competition parameter appears to be more influential on the simultaneous rating

behavior than it is in the whole combined period. At the same time, this relationship

seems highly statistically significant, rejecting the null hypothesis at the 1% level. The

impression of the competition level influencing the simultaneous rating behavior so

strongly in this first period is further enhanced by the ܴଶ which, considering the levels

observed for other effects previously in this section, is comparatively very high. With an

estimated ܴଶ of 0,5630 for this relationship, the data output indicates that in this period,

competition between credit raters acted as a main determinant for the simultaneous

rating behavior.

6.5.2.3 2008-2013

Looking at this latter period however, it appears that something has changed. While the

returned parameter for competition effects is positive, the combination of its small size

and standard error means that it is unable to reject the null hypothesis at even the 10%

level. Therefore, there is a realistic chance that this parameter is in fact even negative.

Supporting this notion of a now very limited influencing effect from competition on

simultaneous rating behavior is the ܴଶ which, when compared with the ܴଶ for the

previous period, is surprisingly low. At 0,0271, the effect of competition on simultaneous

rating behavior seems to have practically vanished with the onset of the current financial

crisis.

The change in the competition-rating behavior relationship may be further illustrated

with the other changes that seem to have happened during the same period. For

example, the following graph shows the overall development in simultaneous rating

behavior over the whole studied period. The graph shows a clear positive development

in the period 2000-2004, after which a more horizontal asymptotic behavior is

observable, with the average ratings count hovering around 2 ratings per. security.
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Figure 7: The development of monthly average ratings count per security over the whole period.

When comparing the above findings with the previously posed Hypothesis 4, several

elements stand out. Considering the combined total period of observation, increased

competition amongst rating agencies does appear to lead to more competitors rating the

same complex security within a given period. This effect is statistically significant and

thus indicates a strong support of the posed hypothesis for the aggregate period. When

looking into the two separate halves of the observed time horizon however, only the first

half appears to be statistically significant, with the other effect being too insignificant to

allow an onlooker to reject the null hypothesis. It thus seems that the hypothesized

competition effect on simultaneous rating behavior is only supported for the pre-crisis

period. As pointed out before, this change from strong statistical significance to a failure

in rejecting the null hypothesis could indicate a shift in the way that competition

influences rating behavior.
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6.6 Hypothesis 5

The fifth and final hypothesis proposes that the effects of competition on the underlying

quality of the credit ratings are significantly reduced or reversed during the crisis.

6.6.1 Applied Model

In econometric terms, this hypothesis suggests that a structural change has taken place

during the crisis. This in turn implies that the parametric estimations of the pre-crisis

period should not equal that of the crisis period for the regression models presented

previously. Consequently, what is needed is a joint hypothesis testing between the two

periods for the same regression model:

,ଵߚ:ܪ = ଵ,ଶߚ,,ଶߚ = ,ଵ,ଶߚ … ,ଶߚ = ,ଶߚ (4.5.1)

,ଵߚ:ܪ ≠ ଵ,ଶߚ,,ଶߚ ≠ ,ଵ,ଶߚ … ,ଶߚ ≠ ,ଶߚ (4.5.2)

This joint hypothesis testing is done using a Chow test.

To facilitate a Chow test, all the above regression models covering hypotheses 1 through

4 have been applied to three periods: The full period covering 2000-2013, the pre-crisis

period covering 2000-2007 and the crisis period covering 2008-2013.

The regression results of all three periods allow for the calculation of the Chow test

statistic, which is defined as:

ܨ =

ܵܵ ܴ − (ܵܵ ܴଵ + ܵܵ ܴଶ)
݇

(ܵܵ ܴଵ + ܵܵ ܴଶ)
ܰଵ + ܰଶ− 2݇

(4.5.3)

where ܵܵ ܴ is the sum of squared residuals from the combined data set, ܵܵ ܴଵ is the

sum of squared residuals of the first period and ܵܵ ܴଶ is the sum of squared residuals

from the second period. ܰଵ and ܰଶ denote the number of observations from period 1

and 2 respectively, and k is the total number of applied parameters.
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The resulting test statistic follows an F distribution, with k and ܰଵ + ܰଶ− 2݇ degrees of

freedom.

With the test statistic and degrees of freedom in hand, a p-value can be calculated which

is defined as:

ܽݒ_ =݈݁ݑ ܲ(ℱ > (ܨ (4.5.4)

where ℱdenotes an F random variable with ( ,݇ܰଵ + ܰଶ− 2 )݇ degrees of freedom, and

F is the actual value of the test statistic. This p-value holds the same interpretation as for

a t-statistics, and therefore indicates the statistical significance of a potential structural

change.
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6.6.2 Results

Table 6: Summary Statistics, Hypothesis 5

Hypothesis Effect described Observations
Chow

score

Support for

structural

change?

1

Competition effects on

rating-yield spread

correlation

All observations 7,80 Yes***

Investment grade 2,68 Yes**

Speculative grade 1,67 No

2

Competition effects on

yield spreads during

downgrades

All Ratings changes 0,43 No

Upgrades 0,46 No

Downgrades 0,66 No

3a
Competition effects on

rating distribution mean
All Observations 44,30 Yes***

3b
Competition effects on

rating distribution skew
All Observations 29,00 Yes***

4

Competition effects on

simultaneous rating

behavior

All Observations 152,55 Yes***

*: P<0,1; **: P<0,05; ***: P<0,01

Table 6 shows the effects described by hypotheses 1-4, and whether these effects have

undergone a structural change during the crisis period of 2008-2013. This possible change

is signified by the output of the Chow test statistic (Equation 4.5.3) that compares the

pre-crisis period with the crisis period.

As previously described, the last posed hypothesis considers the potential dynamic nature

of the effects from competition. More specifically, it considers whether the relationships

between the dependent and independent variables change during the observed time

periods. Some of these changes as observed between the pre-crisis and later period were

in fact noticed and pointed out during the description of the regression outputs

pertaining to the previous hypotheses; in this part they will be considered in unison as

well as tested statistically. This is done in order to assess the level of support that the

market data, when considered together, grants to the posed Hypothesis 5. The
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hypothesis itself proposes a significant change in the effect that competition has on the

considered dependent variables due to especially behavioral effects. Central to this

consideration was the hypothesized prevalence of reputational disciplining effects as

mentioned in the previous hypothesis-deriving chapter. The central idea here is that, as

the crisis ensues, raters are suddenly forced to change their behavior by no longer

exploiting their roles for profit as much but instead attempting to ameliorate their

tarnished relationships with other economical actors. Put in the language of regression

output, Hypothesis 5 therefore predicts that the variables explaining the competition

effects on the previously discussed range of dependent variables change significantly

when comparing the first and second observed periods.

6.6.2.1 Hypothesis 1

When considering the changes in the competition variable for rating-yield spread

correlation, only the grouping of speculative grade securities seems to hold any real

informational value. None of the parameters relating to the investment grade securities

were capable of rejecting the null hypothesis at the 10% level, and it is thus not possible

to assert any changes to the variables at a statistically significant level. As for the

securities of the speculative grade however, there appears to be a perceivable change to

the parameter estimate, even though the Chow test does not provide any statistical

significant support of a structural change, even at a 10% significance level. In this regard

it is important to remember that the Chow test is a joint hypothesis testing of the whole

model. That is, even though the Chow test rejects any structural change, there may still

be some change to the individual parameters.

Following this, the observed effect appears to be two-fold: Firstly, the competition

parameter itself changes in terms of statistical significance. While the parameter estimates

are in both cases presented as being negative, only the parameter for the first period is

able to reject the null hypothesis, which it does very well even at a 1% significance level.

The variable for the second half has however no statistical significance within the 10%

criteria and thus indicates a latter period where the competition effect on the rating-yield

spread correlation becomes very limited. This effect is further supported by the other

aspect in the shape of a considerable change in the associated ܴଶ values. From an ܴଶ of

0,2003 for the first period, the subsequent fall to a mere 0,0276 in the second period

accordingly illustrates that the influence of competition on said correlation falls

considerably over the course of the observed time period.
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The effect that these data outputs illustrate corresponds to some extent to what was

hypothesized herein. The negative, and statistically highly significant, competition

parameter for the pre-crisis period indicates that during this time, higher levels of

competition did indeed make ratings correlate less with the observed yield spreads for

specific speculative-grade securities. That is, more competition has meant that ratings

have been less precise in illustrating the market’s perception of security risk levels.

However, as the crisis has come about, this effect has become so vague as to no longer

be statistically significant. This could indicate that some kind of change in the economy

has brought about a shift in the impact that competition has on rating precision.

This observation goes well with the observed change in the correlation for non-

investment grade securities, as was previously depicted. As it showed, the time around

the beginning of the current financial crisis marked a change in the movement trend for

the rating-yield spread correlation. This development indicated that, up until the crisis,

ratings correlated less and less with the actual yield spread. However, since the crisis has

caught on, the correlation seems to be moving upwards again. The learning here is that

the level of precision in reflecting the market’s perception of risk has gone from being

downwards sloping to now moving towards a more precise level. The above findings

therefore show some support for Hypothesis 5 with regards to the first hypothesized

competition effect, albeit only for securities rated to be at the speculative risk grade.

However, when subjected to the Chow test for structural changes, the results indicate a

very limited support for a parameter change for speculative grade securities.

6.6.2.2 Hypothesis 2

Considering the second hypothesis, very little significance and low ܴଶ values were

previously found in both periods regarding the relationship between delta spread and

competition. Consequently, nothing meaningful can be said in relation to the dynamic

nature of competition effects, simply because there was found either none or very little

evidence of such effects in the respective periods to begin with. This is also shown in

Table 2, where none of the periodic parameters are statistically different from zero, even

at a 10% significance level. Therefore, these results neither disaffirm nor support

Hypothesis 5 in this regard. The Chow test, as reported in Table 6, accordingly fails to

indicate any statistically significant structural change.
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6.6.2.3 Hypothesis 3a

The output from the testing of Hypothesis 3a showed a positive and statistically

significant competition variable in the last period. However, the parameter accounting

for the first period was statistically highly insignificant. When considered together, this

difference implies that where there before was little, or even negative, effects from

competition on the mean of rating distributions, there is now a statistically significant

effect. Put differently, where higher competition previously had a weak effect on which

ratings were assigned to complex securities, increased competition now appears to make

raters give comparatively lower ratings. This effect is prevalent even when controlling for

other main factors which could move the natural rating distribution towards one end of

the rating grade spectrum. This change in influence is further illustrated by an ܴଶ which

starts out at 0,0416 for the first period and then grows to 0,1728 in the second, thus

showing how competition effects have become far more influential for the mean of the

rating distribution. From this it appears that the hypothesized change in parameter

estimate for Hypothesis 3a is likely to be a reality. When the data here is subjected to the

Chow test, the output indicates a structural change that is statistically significant, even at

the 1% level.

6.6.2.4 Hypothesis 3b

This investigation into competition effects on rating distribution skew revealed a tangible

change in the estimated parameter. The competition parameter changed from being

positive in the first period to later being negative. Both parameters were found to be

statistically significant, supporting Hypothesis 5 in this area. In both time periods the ܴଶ

was above 0,10, indicating that, while the effect that competition has on rating

distribution skew appears to have changed considerably, it is still an influential factor.

Considering this behavior together with the use of a rating distribution where more

safely rated securities held a lower numerical value, the message becomes clear: Whereas

higher levels of competition tended to make raters rate more of their complex securities

as secure, the effect appears to have reversed since the onset of the current financial

crisis. The data output thus indicates that Hypothesis 5 is strongly supported for this

part. The conclusion is further supported by the Chow test, which showed a 1%

statistical significant parameter change.
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6.6.2.5 Hypothesis 4

The relationship between competition and the number of simultaneous ratings on a

given security has seen considerable change over the course of the studied time period as

well. For the first period leading up to the current financial crisis, competition was found

to have a profound effect on this rating behavior. In fact, the representative parameter

was found to be positive and statistically significant at even the 1% level.

Correspondingly, its ܴଶ value of 0,563 indicated that competition was a very important

factor for determining just how many raters would analyze a given complex security.

While this would normally seem intuitive, the effect has apparently changed over time.

For the latter time period the parameter, while still seeming positive, has become unable

to reject the null hypothesis at even the 10% level. There is therefore even a good chance

that the parameter for this second period is negative. Even further, with an ܴଶ of now

only 0,0271 it becomes evident that simultaneous rating behavior is now much more

dependent on other factors than the previously very influential competition level.

Apparently, something has happened in the market which has changed the way that

competition influences simultaneous rating behavior. It thus seems that, while the data is

not perfectly indicative, Hypothesis 5 is most likely supported for this effect as well.

When subsequently subjecting the hypothesis to the Chow test, this impression turns out

to be strongly supported. The Chow test indicates that the structural change is

statistically highly significant at even the 1% level.

Conclusively, Hypothesis 5 generally finds support for the relationships where there were

found statistical significance to begin with, and thus poses a strong indication that a

fundamental change has indeed occurred with the coming of the crisis.
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6.7 Validity of Results

In order to ensure high validity of this study’s results and to provide an empirical context

for the findings, triangulation has been applied both in the analysis and the discussion of

results. Firstly, several different methodologies were used to perceive the effects of

competition. This allowed for a crosschecking of findings, hereby providing not only a

richer picture of competition effects, but also a higher degree of validity. Secondly,

triangulation is not only applied internally, but also externally as the findings of this study

will be triangulated with existing research in the following discussion. Consequently, the

application of triangulation also helps contextualize findings in the contemporary studies.

However, a number of potential validity issues still remain.

A main concern when performing an OLS regression is the potential existence of hidden,

or lurking, variables. These non-explicit variables may potentially explain a substantial

fraction of the observed developments in assigned credit ratings or yield spreads, or even

alter the direction of the relationship between the two. A hidden variable could, for

example, be behavioral in nature, such as an actor’s impressions of the contemporary

market situation; while hard to measure directly, the impression of investors, issuers and

raters could potentially have a profound impact on the changes to the prices and ratings

reported. In such a case, other factors related to market impressions may effectively be

sought out for use as proxies, yet one cannot expect for all effects to be perfectly

accounted for by the developed regression model.

One proxy used in this study is the proxy of competition, seeing as competition by itself

is not directly observable. A concern here is that the construct of this measure does not

adequately reflect the underlying concept.

A relatable challenge, which is especially relevant for this particular study, is the

correlation-causation issue (Wooldridge, 2009). The idea here is that while two

observation sets may correlate, it may still remain unclear whether any direct causation

exists. The correlation is nothing more than a statistical construct and may, for example,

stem from a mutually active lurking variable as previously noted.

A potential challenge of especially high relevance to this specific subject is the existence

of issues related to incentive effects. For example, a major potential effect on rating

behavior is present in the shape of situation specific payment characteristics, or the lack

thereof. When analyzing the data on credit ratings, a useful separator could be put in

place by differentiating between solicited and unsolicited ratings; that is, ratings that have
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been officially asked for by issuers as opposed to those that have not been so. The

reason is that the behavioral economic model and derived hypotheses are based on the

business model for solicited ratings. In fact, a line of academic literature suggests that

unsolicited ratings serve as a competitive tool, as credit raters may use these to question

the potentially inflated ratings assigned to a security by a competing rater, in order to

attract future business from the issuer (Poon, 2003; Bannier, Behr, & Güttler, 2010).

With this in hand, the existence of unsolicited ratings may consequently reduce the

statistical significance of the found results, as they effectively are a counteracting force on

ratings inflation. Unfortunately, this data distinction does not exist for structured

products as of the time of writing.

Heteroscedasticity represents an additional potential issue with the performed

regressions. The assumption of fixed error-term variance, commonly known as the

Gauss-Markov assumption, could easily be violated. However, as Wooldridge (2009)

points out, a violation of the Gauss-Markov assumption will not necessarily result in a

significant distortion of the derived parameters.

Another potential issue exists in the shape of multicollinearity. This term covers the issue

of potential double-counting of explanatory effects, which may result from the inclusion

of two variables with a high mutual correlation. While not necessarily detrimental to the

quality of the regression output’s validity (Wooldridge, 2009), multicollinearity should be

kept to a minimum. This has been done herein by considering the correlations of

included explanatory variables throughout the study. Alarmingly high levels of

correlation may call for a reconsideration of the included variables for the analysis.

Something to keep in mind with regards to the used data was the data preparation for the

regression-based analysis. In the preparation of data inputs for the testing, especially in

regards to the first two hypotheses, the data had to be cleaned in order to ensure a

meaningful output. This cleaning consisted of a purposeful omitting of any extreme

outliers, which would otherwise have distorted the overall picture of variable

interactions. However, the extent of outlier removal was very limited when compared to

the overall amount of studied data and done using the same cut-off points for all

subjected hypotheses. One example of the extreme outliers observed in the data was

yield spreads of less than -10%.

Another point in relation to the used data is the lack of an explicit control of underlying

credit factors. Due to data unavailability within this area of structured finance, these
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characteristics were not possible to come by to more than a very limited extent.

However, the use of the same specific CUSIP’s for the whole study ensures that the

fixed credit factors, such as %subordination, #assets and #tranches for the applied

securities should, ceteris paribus, be the same and thus be controlled for in the regression

outputs.

An unfortunate effect of the previously mentioned use of the same CUSIP’s throughout

the study is the possibility of a survivorship bias in the studied data. The alternative to

this would however, as follows logically, be comparably more problematic issues with

changing underlying credit factors for the data sample.

In this regard, a selection bias may also have impacted the quality of the resulting

findings negatively. The type of studied securities has been selected in order to learn of

any specific characteristics which may arise from high security complexity. Furthermore,

the specific subtype of collateralized debt obligations has been chosen due to the

prevalence of such products and the related high trading activity. Additionally, the

particular sample of included specific products was chosen at random, with care paid to

ensuring that a wide range of specific securities was represented. Still, it would be naïve

to assume that the studied sample reflects the whole market for complex securities

perfectly and exhaustively. As it was only possible to include securities with registered

yield histories, the data may be biased towards only those securities. The consequence of

this should subsequently be a reduction in the validity and generalizability of the

investigation’s results. However, the previously mentioned attempt towards selecting a

widely representing sample makes for a serious attempt towards limiting this negative

effect.

6.8 Limitations

In acknowledgement of the idiographic nature of this study, there are several limitations

pertaining to the application and generalization of the results and findings reached

herein.

Firstly, this study has only included US securities and US credit rating agencies. That is, it

is a study of the US credit rating industry, and the conclusions are consequently not

necessarily generalizable on a more global scale. To address this limitation, more wide-

reaching studies could engage in a comparative analysis across borders.
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Moreover, as previously emphasized, only the credit ratings of structured products have

been analyzed, which means that the found results may not apply to the ratings of other

types of securities, such as equity and other fixed income products.

Also, in this regard, this study should by no means be taken as an exhaustive study of

competition within the credit rating industry. As mentioned in the preceding section, one

significant factor not considered herein is the distinction between solicited and

unsolicited ratings. In time, when the distinction is evident in the data, this will become

an interesting area of further study.

Lastly, there is also a limitation generated by the specificity of the historical data. As

previously posed in the development of the hypotheses, behavioral effects from

competition are expected to move in a circular motion, together with fundamental

macroeconomic variables. However, these predictions, and therefore also the end results,

are contingent on factors such as regulation and that the structure of the industry

remains fixed. That is, in the event of a structural shift initiated by changes in the

contextual institutional framework or business model, the findings of this study could

become outdated. Especially taken in the context of the current financial crisis and

growing focus on the credit rating agencies, one such structural shift may happen in the

near future. Consequently, one should exhibit a great deal of caution in using these

results and findings as a guiding light for the future.
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7. Discussion

The following section will further review and interpret the results of the analysis. That is,

the results will be linked to the underlying ideas that formed the foundation for the

hypotheses, and novel insights will be formed in the process. In this connection, the

analytical results will also be compared with the contemporary empirical literature

whenever possible. Finally, this discussion will revert back to the core problem statement

at hand and position the implications of this paper’s findings in the context of the future

of the credit rating industry within structured finance.

7.1 Interpretation of Results

7.1.1 Overdependence

The review of existing literature provided the intuition and theoretical arguments as to

why one could expect a high correlation between yield spreads and credit ratings, while

also expecting an impact on yield in the event of a rating change. One argument

presented was that credit ratings should serve as coordination mechanisms in the market,

thereby generating shared risk impressions of the traded structured securities. Also, the

use of credit ratings as governance mechanisms should strengthen this relationship, since

frameworks such as Basel II effectively generate a demand for credit ratings in the

market. Furthermore, investors can also be expected to increasingly rely on ratings as the

credit grade and complexity increases, because there is a tradeoff between acquiring

information and the potential losses in the event of default. When combining these

arguments of strong dependence on ratings with competition effects, it followed that as

the markets’ dependence on ratings increases, both the issuer and rating agency would

face even stronger incentives towards overinflating ratings. That is, because competition

effectively increases the bargaining power of issuers, a higher degree of competition

should consequently have a negative impact on the correlation between ratings and yield

spread, and decreasingly so as the credit grade increases.

The empirical findings of this study showed exactly that: In the test of Hypothesis 1,

there was found an increasingly negative relationship between competition and the

correlation between spread and ratings as the credit grade decreased. This finding is

somewhat supported by Becker and Milbourn (2009), who also discover a weaker
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correlation when competition is strong in their study of bonds and equity, even though

they did not distinguish between credit grades.

These results consequently indicate that as competition increases, the risk perceptions of

the market and rating agencies appear to diverge, at least for securities of a low credit

grade. This is an intriguing finding, which therefore also supports the postulation of

differentiation; the latter concept poses that as the credit grade decreases, the proportion

of sophisticated investors who hold their own risk impressions continuously increases.

However, as also pointed to in the literature review, this result only compares one

perception, that of the market, up against another perception in the shape of the credit

raters. Additionally, these results do not take the timing of ratings into consideration, as

they are looking at monthly correlation and not causal relation. More information is

however provided in the testing of Hypothesis 2. Here, the impact of competition was

tested in the event of ratings changes. Under the assumption that ratings changes would

have a market impact, competition was, in line with the arguments presented above,

expected to have an asymmetrical augmenting effect on yield in the event of downgrades

and a minimizing effect on yield in the event of upgrades. The reason for this was that

lowering the requirements for a higher rating would mean that a downgrade would send

a, relatively speaking, stronger signal to the market whereas a ratings upgrade would send

a relatively weaker signal.

However, the results of the analysis showed that the initial assumption that ratings

changes have a market impact does not appear to hold. This is a very interesting finding,

and there are several explanations as to why this could be so. Firstly, as shown in the

empirical review, this study is not the first attempt towards studying the market impact

on ratings changes. In fact the seminal paper of Hand, Holthausen and Leftwich (1992)

also found no statistically significant impact of ratings adjustments on yield spreads when

not applying their expectations model. However, with their expectations model in effect,

the insignificant relationship turned into a significant one. Consequently, one potential

explanation for this paper’s findings is that the ratings changes are usually already

expected by the market; this implies that the yield of the sample securities already

included the information contained in the credit rating. In line with the above, it may

simply be that ratings are assigned on a reactive, rather than proactive, basis. That is,

credit ratings change as a response to changes in yield, and not the other way around.
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However, another important point to consider in this regard is the major difference

between the bond and equity markets, as studied by Hand, Holthausen and Leftwich

(1992), and the herein studied market for structured securities. Comparatively, the

structured securities market is more illiquid, and both prices as well as the related yields

to maturity are not easily observable. That is, the yield curve of a structured security

cannot be expected to be as reactive to new information as that of a share of equity or

bond.

Another, perhaps more straightforward, explanation could simply be that investors on

average do not include ratings when valuing structured securities. That is, the

insignificant relationship between ratings changes and yield spread could indicate that the

credit rating agencies have not had that much legitimacy or reputation within the

structured securities market for the duration of the studied period.

Yet, regardless of the underlying explanation, this finding effectively questions the raison

d’être of credit ratings within structured finance. As previously mentioned, credit ratings

should serve as a coordinating mechanism in the market; however, this concept does not

describe the observed situation very well. Consequently, if credit ratings do not truly

serve as coordination mechanisms, the associated value of the rating in the eyes of issuers

should be close to zero. Thus, with these novel results, a new and highly relevant

question arises: Why can people still observe credit ratings of structured securities? Here,

one answer could be that the mere existence of ratings is being held on to because of its

sole role as an official governance mechanism. That is, frameworks such as Basel II

would appear to generate sufficient “artificial”6 demand for ratings.

Another, at least as interesting, explanation is that the structured finance market is also

very opaque from the perspective of issuers. More precisely, issuers may be purchasing

credit ratings under the presumably wrongful perception that ratings add value to their

product. In this way, the complexity factor would appear to apply in the same way for

issuers as for investors. Put differently, asymmetric information between issuers and

raters could simply imply that issuers are buying a valueless service. Taking up this line of

thought, it would appear that the business model prevalent in the rating industry is

constructed around opaqueness and information asymmetry, at least in relation to the

rating of structured securities.

6 The demand is ”artificial” because it is a result of regulative market interventions.
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Conclusively, the interpretations above have elucidated that it is indeed the business

model, as in the underlying incentives and information structure of the industry, which

should be of a primary concern, even though the hypothesized overdependence does not

appear to be prevalent. Also, it seems that competition in this regard only increases the

severity of the situation.

7.1.2 Ratings Inflation

Apart from the actual clarity of underlying credit quality factors in credit rating

assignment, this study also ventured into testing whether proof exists for direct,

subjectively based influences on the rating decision. Put differently, do credit ratings add

informational value to the investing group through clear and consistent risk assessments

from objective credit factors at all? Is it possible that the discrepancy between underlying

risk and ratings are attributable to a less risk-relevant factor, such as competition? In this

regard, exactly ratings shopping was hypothesized and tested as a bi-product of

competitive effects which, in effect, could reduce the extent to which ratings reflect the

true credit quality of any given security.

It was previously hypothesized that increased competition amongst raters increased the

level of credit assessment leniency experienced for the same period. It was thus predicted

that increased competition here would serve to “lower the bar” for achieving a AAA

rating. This prediction was based on results from, for example, previous academic

investigations, such as Griffin and Tang’s (2012) observation of loose and lenient rating

objectivity, but also theoretical arguments such as the one outlined in the economic

model earlier. In the model it was proposed that competition effectively increases the

bargaining power of issuers, who may thus demand higher ratings as such ratings imply

higher product values. Griffin and Tang were able to notice that ratings appeared to be

placed too high when compared to their own, more reliable, risk assessment model

during the pre-crisis years. They further found an eventual return of the rating activity to

a more precise risk-reflecting level with the onset of the financial crisis. While these two

authors hypothesized the effects to at least partially stem from competition-based

changes to the rating behavior, they did not test any such hypothesis.

Other studies which sparked the interest in investigating this change in rating behavior

included Mathis et al. (2009), whose study of subprime mortgage-backed securities

accordingly showed a very clear increase in the grades assigned to the studied securities

when seen overall. While the authors did not go into much detail with studying
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explanatory factors, they did make the observation that the migration towards the AAA

end by these securities was so strong that it could most likely not have been caused by

improvements in security quality alone. In fact, they finally noted that the market

volatility had increased for the majority of the observed period, meaning that the ratings

should in fact have moved in the opposite direction of the one observed. Some effect

had to explain this puzzling development, and it most likely would not be a credit

quality-related one. A potential explanatory effect had been exposed by Becker and

Milbourn (2009), who hypothesized the impact of a “ratings shopping” effect, where the

existence of many competing rating agencies led issuers to shop around for the agency

which gave the most favorable rating to the security in question. While Becker and

Milbourn’s study focused on mainly equity investments, there seems to be little reason

why the same effects should not prevail in the rating of complex structured finance

products as well.

From the above considerations and other, previously included studies it was predicted

that a testing of credit rating assignments to structured finance products between 2000

and 2013 would yield a number of interesting results. First of all, it was hypothesized that

the discussed competition effects would effectively lead to more lenient ratings in

periods where said competition amongst credit rating agencies was strong. It was

accordingly expected, based on the observed development in competition, that the rating

distribution would change from what resembles a normal distribution to leaning towards

the more lenient end of the rating scale during the period before the crisis, with a

possible change during the crisis itself. Finally, it was hypothesized that a main cause of

this would be the previously discussed ratings shopping tendency, which would be

observed through the simultaneous rating assignments of multiple large raters to any

single security at a point in time. It was accordingly hypothesized that this effect should

be strongly influenced by the existing competition level in the rating industry at the time

of observation.

The results of the data analysis appeared to support the related hypotheses 3a, 3b and 4

strongly. The mean of the rating distribution had in fact moved towards the more lenient

end during the pre-crisis period before moving down again with the onset of the

financial crisis. As was pointed out by scholars such as Mathis et al. (2009), the effect

appeared too profound to be explainable through mere changes in the credit quality of

the underlying component securities. It was discovered that competition did in fact have

an effect on the mean of the rating distribution when viewed over the whole observed
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period. When competition increased, ratings became more lenient. This in itself could

indicate some type of issuer appeasing behavior by credit rating agencies facing increased

competition for the client’s dollar, as was also proposed in the economic model.

However, this effect was actually reversed during the financial crisis. This could very well

indicate that after a substantial number of critiques from the public claiming that ratings

were imprecise and too lenient, rating agencies have shifted from focusing on capturing

client assignments by being lenient graders to now acting comparatively more

conservative. Overall, this result has shown that competition amongst raters has a

significant impact on the given ratings. This should not have been the case if rating

assignment had been based on solely the underlying credit factors. Consequently, the

result here again shows that rating behavior is strongly affected by the underlying

incentives of the industry, defined by the employed business model.

The analysis of changes to the rating distribution’s skew also yielded very interesting

findings. The observations of the skew by itself hinted towards the earlier notion, that

raters in the pre-crisis period preferred giving more lenient ratings during this time in

history. In fact, the skew of the rating distribution appears to be very strongly leaning

towards the AAA end over the whole period leading up to the current financial crisis.

However, this effect starts changing as the crisis begins; the skew suddenly starts moving

closer to the symmetric standard position, where one would expect it to be if the rating

behavior was to follow a somewhat normal distribution. Finally, during 2012, the skew

reaches the “0” point. This could potentially indicate that the rating agencies have here

finally reached the point where ratings are now based on a very limited amount of

subjective factors, and instead more on the underlying credit factors that they were

always supposed to be derived from.

The observation on distribution skew is equally profound when correlated with

competition. Here it was discovered that competition amongst raters has, when

considered over the whole observed period, had an effect on skew, where more

competition meant a rating distribution which leaned more heavily towards the AAA end

of the rating spectrum. This leniency effect from competition was however mainly

prevalent in the pre-crisis period. As could possibly be predicted from looking at the

historical changes to the distribution skew alone, the competition effect on skew became

limited, and possibly even reversed, during the crisis period. Overall seen, skew appears

to be strongly affected by competition effects, further supporting the idea that as

competition has increased, raters have sought to attract client issuers by providing more
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lenient ratings, at least up until the onset of the financial crisis. When these results are

seen together with the impressions from the testing of hypotheses 1 and 2, it becomes

clear that competition amongst rating agencies not only makes rating assignments more

imprecise; it even serves to push the ratings distribution towards the higher end of the

rating spectrum. Consequently, these results provide strong evidence that incentives

point towards the assigning of high ratings, and not necessarily correct ratings.

The investigation of simultaneous rating behavior as a product of competition intensity

sought to explain some of the discoveries made so far regarding rating behavior. When

considering the whole observed period, competition did appear to affect the tendency

for large raters to submit simultaneous ratings for the same security. As competition

intensified, it thus appeared that the tendency for the three largest raters to make an

“offer” on a previously un-rated issue grew considerably. This could indicate a strong

interest from the rating agencies’ side in securing new clients; an interest which grew as

competitive pressures from around them tightened. Additionally, this is also in line with

the herein shown economic model, which showed that it is more beneficial for issuers to

have two competing ratings as opposed to a single rating because of this competition

between raters driving down prices. This competition effect on simultaneous rating

behavior did however become very limited during the crisis. This could correspondingly

show that ratings shopping became less widespread during this specific period. Another

plausible explanation could here lie in a change in the amount of attention paid by a rater

when assigning a credit rating after the beginning of the crisis. Put more precisely, it

could be that previously, ratings were released in quick succession of competitor’s ratings

in order to try and capture the potential client, but with little attention paid to ensuring

the precision of the risk assessment itself. After the rise in critiques relating to credit

rating imprecision, a heightened focus amongst agencies in ensuring that all ratings being

released are precise risk reflections may have strongly retarded their ability to release their

own ratings in quick response to a competitor’s rating releases. Regardless of the specific

explanation, the result associated with this part of the analysis has put forward strong

support for the existence of issuers’ ratings shopping amongst credit rating agencies

during times of heightened competition. This behavior does in turn provide a powerful

explanation for not only the upwards drift in the distribution, as well as its skew, of

assigned credit ratings and its subsequent fall during the more recent years of

observation, but even also for the competition-driven discrepancy between ratings and

perceived credit risk studied in the first two hypotheses.
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While the observed changes in rating distribution and its skew over the whole studied

period were in fact considerable, the end effect of it on investors should hopefully be

limited. The reason for this is that the affixing of credit rating to the observed securities

was previously found to be more reactive that pro-cyclical. In other words, the data

indicated that the credit rating usually follows the perceived risk as indicated by the

market itself rather than vice versa. Therefore, it appears that the average investor has

most often already taken account of the true risk level of a given security before the

rating is released, and will most often not act much on it for his or her trading activity

afterwards. While the investors may be relatively unscathed, one may however easily

postulate that issuers are buying a possibly valueless service, in that the ratings not only

fail to influence buyers very strongly as shown; the ratings are also, as indicated by the

regression output, strongly dependent on factors of little relevance to the actual risk

profile of the given security. This issue was touched upon earlier in the discussion of the

first two hypotheses, where the related concerns were also introduced. Why the

transaction activity between rating agencies and issuers continues to prosper beyond the

extent required by law may thus be attributable to an effect one could call “market

opaqueness”, which was briefly discussed earlier. While a main focus in existing literature

has been on the investor’s limited ability to discern the precision of ratings assigned to

very complex securities, little attention has been paid to the fact that such complexity

could easily render the issuer unable to make this assessment as well. The information

asymmetry effect may thus be present on both the rater-investor side as well as on the

rater-issuer side, albeit most likely to different extents. It represents, in effect, a double-

edged sword of informational opaqueness.

From this above consideration it seems safe to conclude that the business models

employed currently by the largest rating agencies do have unattractive effects on the

relationship between competition levels and rating distributions. The problems stemming

from the used business model appear to stem not only from financial incentives amongst

the raters themselves, but also appear to be driven by the previously mentioned

“artificial” demand derived from legislative requirements for rating use. Where

competition is often seen as a good thing for the end customer in most other industries,

the constellations of the credit rating industry has meant that high competition impacts

rating distribution, in effect moving them away from the credit risk-representing situation

which would be most useful for investors.
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7.1.3 Dynamic Effects

Another proposition founded in the review of existing literature was that reputation

effects were in fact dynamic. This proposition was based on the concept of confidence

cycles, as was coined by Mathis et al (2009). An example of such a cycle is that when a

credit rating agency’s reputation is low, the agency will as a result attempt to increase its

reputation by appearing very strict; conversely, when reputation is high, the benefits of

lying should begin to outweigh the potential cost of losing reputation, which in turn

should result in more lenient ratings. The latter type of behavior will then eventually

cause what may be called a “crisis of confidence” for the assigned ratings and, as a result,

the rating agencies will return to their “status quo” reputational level. Bar-Isaac and

Shapiro (2012) further nuanced this concept, pointing out that reputation may be

dependent on market conditions that vary over time. More specifically, they proposed

that rating accuracy is countercyclical, meaning that rating accuracy decreases in boom

periods, and conversely increases in periods of recession. In addition, this study argues

that, as a result of the dynamic counter-cyclical reputation effects, the actual competitive

behavior of rating agencies will also be inherently counter-cyclical. Consequently, on this

basis, competition effects in connection with hypotheses 1 through 4 were expected to

be minimized or even reversed during the crisis.

The findings of this paper indicate a strong support of these dynamic competition

effects. Firstly, competition effects on the correlation between ratings and yield spreads

appeared to change during the crisis. This was also found to be the case for

competition’s relationship with both rating distribution mean and skew. Additionally,

competition effects on simultaneous rating behavior were also found to change

profoundly during the crisis period. Consequently, the above proposition about a

structural change was supported by four out of five posed hypotheses; this can be

considered a very strong indication of said effects. Elements of these findings are also in

line with other discoveries referred to in the empirical review. For instance, Mählmann

(2012) found that even highly rated structured products have been performing very

poorly since 2007. In this relation, Benmelech and Dlugosz (2009) also found that those

securities which had only been rated by a single agency were more likely than their peers

in being downgraded after 2008. This fits well with this study’s observations regarding

both the change in rating distribution mean and skew throughout the period; however, it

also emphasizes that the found evidence of dynamic competition is indeed a novel

insight, not reached by any previous known research.
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The novel findings from the above discussion on rating behavior illustrate well an

industry environment where reputational effects play a major role. As previously

mentioned, this reputation effect bases itself upon the rating agencies’ needs for

appearing trustworthy for their many stakeholders in order to retain their business;

however, profit-driven opportunism here provides a counterforce whose power seems to

fluctuate depending on the state of the agencies’ reputational environment at a given

point in time. The data appears to support the idea that rating agencies may try to

appease potential customers by providing comparatively lenient ratings in times where

these raters’ reputation is good, while attempting to repair their tarnished impression

upon the public through increased grading conservatism when needed. The findings of

this paper reveal that competition effects have served to further increase this behavior, as

more rating providers reduce the number of clients per rating supplier, consequently

increasing the needed effort for securing new business. This concept fits well with the

observed rating inflation, especially when seen together with the strong indication that

increasing competition represented a significant explanatory factor for this client

appeasing behavior. Furthermore, the reversal of the mis-rating tendency after the start

of the current financial crisis confirms the cyclicality of this possible reputation effect.

While the changes in the rating distribution skew by itself further supports the whole

idea of a cyclical reputation-based rating paradigm, the reversal of the skew to its more

neutral “0” level in 2012 could further indicate a type of reputation regeneration within

the credit rating industry. The cycle may thus possibly continue, as it seems to have done

before; that is, unless something is done to stop this potential financial hazard.
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7.2 Recommendations

The subsequent section will aim to deduce ameliorations to the challenges identified in

the previous discussion of results. The discussion hinted towards how there may not

only be a relationship characterized by asymmetric information between the investor and

the credit rater, but also between the rater and the actual issuer; the latter effect appears

to reduce total welfare even further. In addition, it was indicated that it is the

combination of the incentives generated by the business model and competition effects

that are the core issues at hand.

The academic literature within this field has provided several potential solutions to the

above challenges. Some of them have been seeking to specifically address the problem of

asymmetric information. For example, Frost (2007) suggests increased disclosure,

something which would help generate stronger reputational costs and credibility gains,

while also providing authorities with a better chance of monitoring regulatory

requirements. However, Frost also points out that increased disclosure may raise the

potential costs of rating agencies, as it increases the risk of releasing proprietary

information to competitors and users. In this regard Jenkinson (2008) provides some

more specific examples of how these increased disclosure requirements could take form.

For instance, in order to improve transparency, Jenkinson suggests that regulators

require a disclosure of the underlying assumptions and models that credit raters use in

order to estimate ratings.

The idea of increased disclosure is also supported by Jiang, Stanford and Xie (2012), who

emphasize the importance of raters disclosing the amount they are paid for both rating

and consulting services. They base this recommendation on evidence from the

accounting literature, where it is indicated that this type of disclosure has substantially

improved transparency within the relationship between auditors and firms.

However, common for the above resolutions are that they are all addressing the

information asymmetry prevalent between investor and credit rater, and are consequently

neglecting the potential asymmetric information which may exist between issuer and

rater. Also, the primary interest of disclosure appears to concern the minimization of

model risk. This is not in line with the findings of this study, which provides strong

evidence that it is indeed incentive problems as a result of the combined business model

and competition effects that is causing ratings inflation, and not faulty rating methods.

Yet, in line with this paper’s behavioral model, increased transparency would increase the
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reputational costs faced by raters; however, these raters would still face the positive

incentives towards inflating their ratings. Conclusively, in the light of this paper’s

findings, a solution solely pertaining to addressing the problems of asymmetric

information appears to be inferior, as it is not addressing the causal problem, but rather

the products generated by the core issue of incentive misalignment.

This paper previously discussed the idea of an artificial demand within the market for

credit ratings. The concept of artificial demand covered the notion that external forces,

such as regulation, have been able to make ratings required when they in reality may not

add much true value. A prominent example of this would be the requirement set by

financial legislation that certain groups of institutional investors are required to invest in

at least a certain fraction of high-grade securities; as these gradings are made by credit

rating agencies, these raters’ services suddenly become sought after even when they

would otherwise not have been considered needed.

Where the analysis herein found indications that credit ratings often add very little, if any,

informational value to investors, this deliberate and forced increase in the use of credit

ratings may in itself present a large potential problem by increasing credit rating agencies’

powers even when their services are not really needed in their current form. A further

consequence of this overreliance would be the facilitation of imprecise rating behavior.

In fact, as outlined in the theoretical review, previous studies have seemingly agreed on

this notion. For example, White (2001) accordingly saw a considerable problem in the

large current reliance upon credit ratings within the financial industry. White’s proposed

solution to this artificial overreliance on ratings was a legislative move away from the use

of ratings and instead towards a system more loosely based on not only ratings, but other

potential risk proxies as well. In this regard a yield spread, as was used during the earlier

analysis, could accordingly provide a useful indicator of risk by reflecting the risk level as

perceived by the market itself. While the Basel II framework may in fact have increased

the power of rating agencies through legislature, it would seem that its successor, the

Basel III, is at least partially following White’s idea. By introducing more alternatives to

the traditional credit rating-based risk assessment method, the Basel III framework could

represent a potential improvement to the overreliance issue through the following of

White’s proposal.

Where White tries to address the wider, legislative approach to solving the problem of

rating overreliance, Jenkinson (2008) uses a more firm-specific proposal. Jenkinson
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believes that all managers who use credit ratings should review the way that they rely

upon ratings for their investment mandates and decisions. By ensuring that the internal

rules and procedures within the investing companies themselves are limited in their

reliance upon credit ratings, the overreliance problems within the overall financial

markets should be accordingly reduced. The solution proposed by Jenkinson should

however be accompanied with the legislative possibility for all investment managers to

fully limit their reliance upon credit ratings without fear of breaking the law.

Both of the above authors propose a type of limitation, or even actual stop, regarding the

use of rating agencies for the institutional investors within the current financial market.

While it is easily acknowledged that artificial demand is a serious problem which can

facilitate opportunistic rating behavior, the best solution to this problem may after all not

lie with a mere limitation of the reliance upon ratings. As the results of this study have so

far shown, sufficient incentives towards precise rating behavior, such as those working

though reputation effects, appear able to push rating agencies towards a more precise

rating assignment. As the ratings become more precise, their usefulness should

accordingly grow, making the raters able to provide more value to the end users. There

should after all be a reason why the use of third-party rating agencies for financial risk

assessments was introduced in the first place, and the more recently proposed use of

credit assessment from the investors themselves accordingly represents at the most a

second-best solution to ensuring the financial safety of investors. It would here seem

much more effective to directly address the reason for unwanted rating behavior instead

of removing the credit rater role from the financial markets altogether. Additionally,

removing this artificial demand could mean that ratings of structured products would

become an unprofitable business, as the apparent primary source of profits would be

removed. This could however thereby initiate a new change in the business model.

There have also been several suggestions towards changing the current credit rating

business model. One suggestion considered by Bolton et al. (2012) is that issuers should

pay up front, and not have the paid amount be contingent upon result. However, when

considered in relation to their herein described model, they found that this solution

would increase, yet not maximize economic surplus. Mathis et al. (2009) suggested a

“platform pays” model as an alternative to regulating ratings. Here, trading platforms

such as exchanges would be the ones to pay for the ratings of the traded securities.

However, such a solution would appear to generate new incentive problems, as it is

unclear what the interests of the platform would be. After all, ratings would still only be
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attractive for trading platforms if they can deliver value. For a trading platform, higher

trading volumes make up this value, which is thus somewhat unrelated to the actual

quality of the rating. Therefore, the primary criteria for platforms would not appear to be

the quality of ratings, but more likely the scale effect of the additional rating.

Mathis et al. (2009) also suggested yet another solution in the form of a middleman, such

as a public institution. The role of this middleman should be to set the demand for

ratings in an unbiased manner as well as to potentially monitor the given ratings. While

this recommendation could possibly solve the incentive problems identified, it would

only exacerbate the “artificial” demand, as this demand would still be somewhat

detached from the real needs of investors. Also, the monitoring role of the middleman

would be potentially very costly for the government in this case.

The remaining solution, supported by both Bolton et al. as well as Skreta and Velkamp

(2009), is an “investor-pays” model. Here, direct investor demand determines the supply

of ratings. This would in effect be a reversal to the business model which was prevalent

before 1974. By forming a direct economic link between investors and credit raters,

reputational costs would indeed be enforced to such a degree that incentives should

become aligned. The result of this would very likely be fewer ratings, but of a higher

quality. Yet, what initially caused the change in the business model back in 1974, namely

the free-rider problem, would persist. However, this free-rider problem was a product of

technological change, and the current service-based economy has been experiencing a

tremendous technological change since then. Other industries, such as the music

industry, have faced similar free-rider problems, but have been able to address them with

new technological innovations such as licensing or types of software-based solutions.

Conclusively, a look to other industries may provide the key to overcoming the last

obstacle in implementing a business model that maximizes total economic surplus and

where competition effects would in fact be of a mutually beneficial nature.
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8. Conclusion

This paper has set out to answer the question of how competition within the credit rating

industry has affected the underlying quality of the assigned credit ratings. This was done

with a specific emphasis on structured products, whose complexity appeared to

exacerbate the underlying incentives within the industry. Additionally, it attempted to

investigate potential solutions to the identified issues. An economic model provided the

theoretical foundation, allowing for the development of five hypotheses testing the

specific relationships between ratings, yield spread and competition. These hypotheses

were also based upon extensive review of the existing literature, both of the theoretical

and empirical kind.

Conceptually, two main themes have been studied. The first theme considered the

relationship between ratings and the market; that is, to what degree ratings affect the

market perception of risk. The other theme was solely concerned with the correlation

between the quality of the ratings and competition. The hypotheses generally proposed

that increased competition within the credit rating industry has indeed meant a higher

degree of ratings inflation, albeit one that is possibly following a cyclical motion

contingent upon economic conditions.

These hypotheses were tested on 300 structured securities through the use of regression

models specifically developed for the testing of each individual hypothesis. Accordingly,

each hypothesis testing would indicate the significance of any found relationships. In

addition, in order to test for the confidence cycles, the data was split into two periods

covering the pre-crisis (2000-2007) and crisis (2008-2013) periods, respectively.

The analysis found a strong support of Hypothesis 1, which proposed that competition

will have a negative impact on the correlation between ratings and yield spreads; yet,

decreasingly so as the credit grade increased. More specifically, there was found to be an

increasingly statistically significant relation between competition and correlation for non-

investment grade securities. Additionally, negative correlations were observed which may

question the common risk-return intuition, which is so very prevalent within

contemporary economical thinking.

Hypothesis 2 did however not find any support. This hypothesis posed that as

competition increases, a more positive impact on the yield spread can be expected in the

event of both a rating up- and downgrade. Apart from the found lack of support, it was
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additionally shown that ratings changes did in fact not significantly affect yield spreads.

This is an intriguing finding, as it may suggest that ratings are assigned on a reactive basis

and are thus providing little, if any, new information to the market.

Taken together, these first two hypotheses have also provided new empirical evidence of

the market’s reliance on ratings during the crisis. This is a period which has previously

not been the subject of such studies.

The third hypothesis was parted into hypotheses 3a and 3b, which considered

competition effects on credit rating distribution means and skew, respectively. Partial

support for both of these hypotheses was found in the data. This indicates that increased

competition amongst credit rating agencies would make the rating distribution move

further towards the AAA end of the rating spectrum as well as make the distribution lean

more in that same direction.

Hypothesis 4 proposed that increased competition would imply a higher degree of

simultaneous rating behavior. This was indeed found to be the case for both the pre-

crisis period as well as for the whole observed period viewed together. This is therefore a

strong indicator that rating shopping really is increasing as competition becomes fiercer.

The following testing of Hypothesis 5 provided general support for the novel idea that a

structural change has indeed occurred within the crisis years, as most of the regression

results showed a statistically significant change in parameters between the two periods of

observation.

The implications of these findings are potentially many-fold. Firstly, synthesizing across

all hypotheses it would appear that the underlying incentives and information structures

generated by the current business model, combined with increased competition amongst

credit raters, should indeed be a source of concern. In addition, new perspectives, which

had previously not been considered by the existing literature, also emerged from the

investigation. As previously mentioned, the above findings also suggest that the ratings

of structured securities are of a reactive nature. This has further consequences for the

relationship between issuers and credit rating agencies, as the issuers buy the ratings

under the assumption that the ratings add value to their product. The regression output

indicated that this added value is close to non-existent. An explanation for this continued

interest for high ratings could therefore be that the opaqueness of the market makes the

issuers unable to precisely estimate the true value of their own security. In this regard,

there are several other arguments as to why a rating should hold value for an issuer, as



ERIK ASBJØRN ARVID JENS C. C. GJERRILD

110

institutional frameworks such as the Basel II would appear to generate an “artificial”

level of demand for ratings. Therefore, this demand could potentially be the sole reason

why ratings for structured products are observed today.

In this connection, the findings of this study are controversial as it provides empirical

evidence against the common belief that inflated ratings have been a primary driver of

the crisis. This is due to the found low dependence on credit ratings both before and

during the crisis. This does not mean however, that the rating industry is working

properly; it was, after all, revealed that the rating of structured securities does not take

on its primary role of coordination mechanisms. In this regard, it is therefore still crucial

that this role is restored, as its restoration may lower volatility and increase liquidity in

the market.

The discussion of potential solutions to the problems identified above showed that

ameliorations solely pertaining to addressing the information asymmetry and “artificial”

demand are inferior, as they do not completely align the underlying incentives within the

industry. Additionally, they can be thought of as solutions that do not address the core

problem, but instead only attempt to alleviate the observed symptoms.

In accordance with the findings of this paper, the most fitting approach to solving the

discussed challenges is to fundamentally change the underlying business model of the

credit ratings industry itself. In this regard an “investor pays” model does appear to align

incentives in the rating industry between the involved actors. This business model is in

effect the same construct as that which was prevalent within the rating industry before

1974, and the reason for the change back then, mainly attributed to the emerging free-

rider problem, would seem far more addressable today. The reason for this difference

between then and now would be that several other industries have since experienced

similar free-rider problems, and have subsequently been able to develop new ways of

solving this potential issue. Therefore, the key to implementing a sustainable business

model which maximizes total economic surplus would appear to involve looking to other

industries for inspiration.

This paper therefore opens up for many new venues for future inquiry. Firstly, the

inclusion of a larger data sample could improve on the precision of the results derived

herein. This would however require more computer processing speed than that which is

available to most people today. Additionally, it would be interestingly to perform a

comparative analysis across national borders, as this study mainly dealt with the US
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market. Considering areas with different legislations and cultural views upon financial

practices would provide a more nuanced picture of the nature of rating behavior under

increased competition and should thus prove potentially very rewarding in this regard.

Furthermore, looking at the competition effects on solicited ratings as opposed to their

unsolicited counterparts would provide further illustration of rating behavior, as the

contents of this paper mainly concerns itself with solicited ratings. This distinction will

however not be easy to do until the relevant data becomes available. Also, this study only

looked into two periods, and therefore the future inclusion of a third time period

representing post-crisis developments would aid in establishing whether rating behavior

truly is dynamic in nature and moves in cycles.

Apart from improving upon the methodology and extent of the study performed herein,

researchers could also take up the new areas of inquiry that have emerged from this

investigation. As noted previously, there appears to be a vacuum regarding the study of

the specific relationship between issuers and raters, and to which extent issuers are able

to precisely discern the value of assigned ratings. Further studies within this area could

provide a more complete understanding of the inner workings of the credit rating

industry.

Lastly, further investigations into the formation and implementation of the proposed

“investor pays” business model is needed. A proper implementation is imperative to

restoring the role of credit ratings as valid coordination mechanisms within the financial

markets.
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10. Appendices

This section contains supporting information for the analysis conducted earlier in this

paper. The first appendix will provide an overview of the meaning and nature of the

variables applied in the regression itself. The following appendix contains the SAS 9.3

regression output which provided the base for the analysis. Then, the third appendix

presents the Chow test results which allowed for the analysis of potential structural

changes between the two observed time periods. Finally, the last appendix gives an

overview of the standardization of ratings as used in the paper.

10.1 Appendix 1: List of Variables

(Yield Spread-Rating) Correlation:

The Correlation variable gives the correlation between the observed yield spread and

rating for any given month. The mathematical description of the approach is found in

Equation 4.1.2. It is the dependent variable for Hypothesis 1.

Delta_Spread:

Delta_Spread reflects the difference between the mean spread of the previous two

months (approximately 44 trading days), and the same amount of time on the other side

of the rating change in question. It thus seeks to show whether the yield spread has

changed considerably because of any announced rating changes. The mathematical

formula for its calculation can be found in Equation 4.2.2. It is the dependent variable

for Hypothesis 2.

AvgOfRating:

This variable represents the mean of all ratings given during any month for the securities

within the studied data set. It thus provides a proxy for the level of ratings given on

average in any of the studied months. Its mathematical makeup can be seen in Equation

4.3a.2. It is the dependent variable for Hypothesis 3a.

(Rating Distribution) Skew:

The Skew variable represents the skew of the rating distribution in a given month. It is

defined by Equation 4.3b.2. It is the dependent variable for Hypothesis 3b.
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AvgOfRatingscount:

This variable presents the mean number of individually assigned ratings per studied

security for a given month. It thereby reflects the rating intensity of the three largest

credit rating agencies with regards to the studied sample of structured securities. The

mathematical approach to doing this is shown in Equations 4.4.2-4.4.5. It is the

dependent variable for Hypothesis 4.

Competition & AvgOfCompetition:

The Competition variable, also named AvgOfCompetition at times, represents a proxy

for the competition pressure within the credit rating industry. More precisely, it is

derived from the calculated monthly market share of Fitch, which is a proxy used in

earlier studies as well (as previously discussed). The mathematics underlying the variable

itself is shown in Equations 4.1.3 and 4.1.4. This exact competition variable was used as

an independent variable throughout the testing of hypotheses 1-4, and is based on rating

observations for a total of 1.590 individual structured securities over the studied period.

AvgOfDelta_rating:

The AvgOfDelta_rating variable relates to the average change to the observed credit

ratings for a given month and security. Specifically, it considers the difference between

the observed ratings on a given day and the one before. The applied mathematical

formula can be found in Equation 4.2.3. It is used as an independent variable for the

testing of Hypothesis 2.
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10.2 Appendix 2: Regression Outputs

10.2.1 Hypothesis 1

10.2.1.1 2000-2013: All credit grades
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10.2.1.2 2000-2013: Investment grade
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10.2.1.3 2000-2013: Speculative grade
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10.2.1.4 2000-2007: All credit grades
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10.2.1.5 2000-2007: Investment grade
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10.2.1.6 2000-2007: Speculative grade



ERIK ASBJØRN ARVID JENS C. C. GJERRILD

124

10.2.1.7 2008-2013: All credit grades
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10.2.1.8 2008-2013: Investment grade
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10.2.1.9 2008-2013: Speculative grade
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10.2.2 Hypothesis 2

10.2.2.1 2000-2013: All rating changes

The REG Procedure
Model: MODEL1

Dependent Variable: Delta_Spread

The SAS System

Number of Observations Read 687

Number of Observations Used 687

Analysis of Variance

Source DF
Sum of

Squares
Mean

Square F Value Pr > F

Model 2 78976 39488 2.07 0.1273

Error 684 13063999 19099

Corrected Total 686 13142975

Root MSE 138.20063 R-Square 0.0060

Dependent Mean 24.43851 Adj R-Sq 0.0031

Coeff Var 565.50356

Parameter Estimates

Variable DF
Parameter

Estimate
Standard

Error t Value Pr > |t|

Intercept 1 47.89994 12.98587 3.69 0.0002

AvgOfDelta_rating 1 -0.49603 1.28924 -0.38 0.7005

Competition 1 -101.87081 50.13896 -2.03 0.0426
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10.2.2.2 2000-2013: Rating upgrades only

The REG Procedure
Model: MODEL1

Dependent Variable: Delta_Spread

The SAS System

Number of Observations Read 214

Number of Observations Used 214

Analysis of Variance

Source DF
Sum of

Squares
Mean

Square F Value Pr > F

Model 2 13969 6984.53313 0.33 0.7192

Error 211 4464868 21161

Corrected Total 213 4478837

Root MSE 145.46654 R-Square 0.0031

Dependent Mean 21.76871 Adj R-Sq -0.0063

Coeff Var 668.23691

Parameter Estimates

Variable DF
Parameter

Estimate
Standard

Error t Value Pr > |t|

Intercept 1 33.44664 26.24023 1.27 0.2038

AvgOfDelta_rating 1 -1.14677 4.68851 -0.24 0.8070

Competition 1 -57.54992 75.67889 -0.76 0.4478



ERIK ASBJØRN ARVID JENS C. C. GJERRILD

129

10.2.2.3 2000-2013: Rating downgrades only

The REG Procedure
Model: MODEL1

Dependent Variable: Delta_Spread

The SAS System

Number of Observations Read 473

Number of Observations Used 473

Analysis of Variance

Source DF
Sum of

Squares
Mean

Square F Value Pr > F

Model 2 77253 38626 2.11 0.1218

Error 470 8584670 18265

Corrected Total 472 8661922

Root MSE 135.14901 R-Square 0.0089

Dependent Mean 25.64641 Adj R-Sq 0.0047

Coeff Var 526.97050

Parameter Estimates

Variable DF
Parameter

Estimate
Standard

Error t Value Pr > |t|

Intercept 1 58.46876 18.47520 3.16 0.0017

AvgOfDelta_rating 1 -0.93641 2.06289 -0.45 0.6501

Competition 1 -142.64551 69.53799 -2.05 0.0408
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10.2.2.4 2000-2007: All rating changes

The REG Procedure
Model: MODEL1

Dependent Variable: Delta_Spread

The SAS System

Number of Observations Read 139

Number of Observations Used 139

Analysis of Variance

Source DF
Sum of

Squares
Mean

Square F Value Pr > F

Model 2 30678 15339 2.68 0.0725

Error 136 779642 5732.66270

Corrected Total 138 810320

Root MSE 75.71435 R-Square 0.0379

Dependent Mean 5.32909 Adj R-Sq 0.0237

Coeff Var 1420.77421

Parameter Estimates

Variable DF
Parameter

Estimate
Standard

Error t Value Pr > |t|

Intercept 1 30.12813 21.79766 1.38 0.1692

AvgOfDelta_rating 1 -4.42289 2.19030 -2.02 0.0454

Competition 1 -67.04806 52.71834 -1.27 0.2056
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10.2.2.5 2000-2007: Rating upgrades only

The REG Procedure
Model: MODEL1

Dependent Variable: Delta_Spread

The SAS System

Number of Observations Read 80

Number of Observations Used 80

Analysis of Variance

Source DF
Sum of

Squares
Mean

Square F Value Pr > F

Model 2 31045 15522 2.11 0.1278

Error 77 565679 7346.47750

Corrected Total 79 596724

Root MSE 85.71159 R-Square 0.0520

Dependent Mean 16.07658 Adj R-Sq 0.0274

Coeff Var 533.14554

Parameter Estimates

Variable DF
Parameter

Estimate
Standard

Error t Value Pr > |t|

Intercept 1 54.28069 34.32033 1.58 0.1178

AvgOfDelta_rating 1 -8.14623 6.46756 -1.26 0.2116

Competition 1 -147.50641 80.54325 -1.83 0.0709
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10.2.2.6 2000-2007: Rating downgrades only

The REG Procedure
Model: MODEL1

Dependent Variable: Delta_Spread

The SAS System

Number of Observations Read 59

Number of Observations Used 59

Analysis of Variance

Source DF
Sum of

Squares
Mean

Square F Value Pr > F

Model 2 1177.51840 588.75920 0.17 0.8416

Error 56 190649 3404.43965

Corrected Total 58 191826

Root MSE 58.34758 R-Square 0.0061

Dependent Mean -9.24378 Adj R-Sq -0.0294

Coeff Var -631.20892

Parameter Estimates

Variable DF
Parameter

Estimate
Standard

Error t Value Pr > |t|

Intercept 1 -24.89760 27.97462 -0.89 0.3773

AvgOfDelta_rating 1 1.38004 4.18949 0.33 0.7431

Competition 1 31.06940 61.59305 0.50 0.6159
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10.2.2.7 2008-2013: All rating changes

The REG Procedure
Model: MODEL1

Dependent Variable: Delta_Spread

The SAS System

Number of Observations Read 548

Number of Observations Used 548

Analysis of Variance

Source DF
Sum of

Squares
Mean

Square F Value Pr > F

Model 2 9475.57318 4737.78659 0.21 0.8101

Error 545 12259546 22495

Corrected Total 547 12269022

Root MSE 149.98193 R-Square 0.0008

Dependent Mean 29.28560 Adj R-Sq -0.0029

Coeff Var 512.13536

Parameter Estimates

Variable DF
Parameter

Estimate
Standard

Error t Value Pr > |t|

Intercept 1 51.07992 34.18608 1.49 0.1357

AvgOfDelta_rating 1 -0.10844 1.49540 -0.07 0.9422

Competition 1 -121.60530 188.55162 -0.64 0.5192
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10.2.2.8 2008-2013: Rating upgrades only

The REG Procedure
Model: MODEL1

Dependent Variable: Delta_Spread

The SAS System

Number of Observations Read 134

Number of Observations Used 134

Analysis of Variance

Source DF
Sum of

Squares
Mean

Square F Value Pr > F

Model 2 8452.63721 4226.31861 0.14 0.8668

Error 131 3869522 29538

Corrected Total 133 3877974

Root MSE 171.86720 R-Square 0.0022

Dependent Mean 25.16699 Adj R-Sq -0.0131

Coeff Var 682.90727

Parameter Estimates

Variable DF
Parameter

Estimate
Standard

Error t Value Pr > |t|

Intercept 1 -19.36405 86.90012 -0.22 0.8240

AvgOfDelta_rating 1 0.06827 6.20058 0.01 0.9912

Competition 1 251.99439 471.12148 0.53 0.5936
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10.2.2.9 2008-2013: Rating downgrades only

The REG Procedure
Model: MODEL1

Dependent Variable: Delta_Spread

The SAS System

Number of Observations Read 414

Number of Observations Used 414

Analysis of Variance

Source DF
Sum of

Squares
Mean

Square F Value Pr > F

Model 2 30435 15217 0.75 0.4738

Error 411 8357604 20335

Corrected Total 413 8388039

Root MSE 142.60015 R-Square 0.0036

Dependent Mean 30.61868 Adj R-Sq -0.0012

Coeff Var 465.72921

Parameter Estimates

Variable DF
Parameter

Estimate
Standard

Error t Value Pr > |t|

Intercept 1 74.52977 37.45370 1.99 0.0473

AvgOfDelta_rating 1 -1.23346 2.24252 -0.55 0.5826

Competition 1 -219.16648 201.76074 -1.09 0.2780
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10.2.3 Hypothesis 3a

10.2.3.1 2000-2013

The REG Procedure
Model: MODEL1

Dependent Variable: AvgOfRating

The SAS System

Number of Observations Read 52

Number of Observations Used 52

Analysis of Variance

Source DF
Sum of

Squares
Mean

Square F Value Pr > F

Model 1 11.21990 11.21990 3.14 0.0823

Error 50 178.45097 3.56902

Corrected Total 51 189.67087

Root MSE 1.88918 R-Square 0.0592

Dependent Mean 5.69423 Adj R-Sq 0.0403

Coeff Var 33.17717

Parameter Estimates

Variable DF
Parameter

Estimate
Standard

Error t Value Pr > |t|

Intercept 1 6.61679 0.58256 11.36 <.0001

AvgOfCompetition 1 -3.67329 2.07174 -1.77 0.0823
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10.2.3.2 2000-2007

The REG Procedure
Model: MODEL1

Dependent Variable: AvgOfRating

The SAS System

Number of Observations Read 31

Number of Observations Used 31

Analysis of Variance

Source DF
Sum of

Squares
Mean

Square F Value Pr > F

Model 1 0.10335 0.10335 1.26 0.2709

Error 29 2.37921 0.08204

Corrected Total 30 2.48255

Root MSE 0.28643 R-Square 0.0416

Dependent Mean 4.47419 Adj R-Sq 0.0086

Coeff Var 6.40181

Parameter Estimates

Variable DF
Parameter

Estimate
Standard

Error t Value Pr > |t|

Intercept 1 4.36022 0.11384 38.30 <.0001

AvgOfCompetition 1 0.38998 0.34746 1.12 0.2709
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10.2.3.3 2008-2013

The REG Procedure
Model: MODEL1

Dependent Variable: AvgOfRating

The SAS System

Number of Observations Read 21

Number of Observations Used 21

Analysis of Variance

Source DF
Sum of

Squares
Mean

Square F Value Pr > F

Model 1 12.60137 12.60137 3.97 0.0609

Error 19 60.32756 3.17513

Corrected Total 20 72.92892

Root MSE 1.78189 R-Square 0.1728

Dependent Mean 7.49524 Adj R-Sq 0.1293

Coeff Var 23.77364

Parameter Estimates

Variable DF
Parameter

Estimate
Standard

Error t Value Pr > |t|

Intercept 1 2.96685 2.30610 1.29 0.2137

AvgOfCompetition 1 23.77403 11.93370 1.99 0.0609
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10.2.4 Hypothesis 3b

10.2.4.1 2000-2013

The REG Procedure
Model: MODEL1

Dependent Variable: Skew

The SAS System

Number of Observations Read 52

Number of Observations Used 52

Analysis of Variance

Source DF
Sum of

Squares
Mean

Square F Value Pr > F

Model 1 0.93614 0.93614 5.46 0.0235

Error 50 8.57795 0.17156

Corrected Total 51 9.51410

Root MSE 0.41420 R-Square 0.0984

Dependent Mean 0.92019 Adj R-Sq 0.0804

Coeff Var 45.01199

Parameter Estimates

Variable DF
Parameter

Estimate
Standard

Error t Value Pr > |t|

Intercept 1 0.65371 0.12772 5.12 <.0001

AvgOfCompetition 1 1.06104 0.45422 2.34 0.0235
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10.2.4.2 2000-2007

The REG Procedure
Model: MODEL1

Dependent Variable: Skew

The SAS System

Number of Observations Read 31

Number of Observations Used 31

Analysis of Variance

Source DF
Sum of

Squares
Mean

Square F Value Pr > F

Model 1 0.05308 0.05308 3.44 0.0740

Error 29 0.44789 0.01544

Corrected Total 30 0.50097

Root MSE 0.12428 R-Square 0.1059

Dependent Mean 1.17548 Adj R-Sq 0.0751

Coeff Var 10.57232

Parameter Estimates

Variable DF
Parameter

Estimate
Standard

Error t Value Pr > |t|

Intercept 1 1.09380 0.04939 22.15 <.0001

AvgOfCompetition 1 0.27948 0.15076 1.85 0.0740
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10.2.4.3 2008-2013

The REG Procedure
Model: MODEL1

Dependent Variable: Skew

The SAS System

Number of Observations Read 21

Number of Observations Used 21

Analysis of Variance

Source DF
Sum of

Squares
Mean

Square F Value Pr > F

Model 1 0.57408 0.57408 3.17 0.0908

Error 19 3.43619 0.18085

Corrected Total 20 4.01027

Root MSE 0.42527 R-Square 0.1432

Dependent Mean 0.54333 Adj R-Sq 0.0981

Coeff Var 78.27003

Parameter Estimates

Variable DF
Parameter

Estimate
Standard

Error t Value Pr > |t|

Intercept 1 1.50987 0.55038 2.74 0.0129

AvgOfCompetition 1 -5.07433 2.84810 -1.78 0.0908
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10.2.5 Hypothesis 4

10.2.5.1 2000-2013
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10.2.5.2 2000-2007

The REG Procedure
Model: MODEL1

Dependent Variable: AvgOfRatingscount

The SAS System

Number of Observations Read 93

Number of Observations Used 93

Analysis of Variance

Source DF
Sum of

Squares
Mean

Square F Value Pr > F

Model 1 1.93988 1.93988 117.25 <.0001

Error 91 1.50556 0.01654

Corrected Total 92 3.44545

Root MSE 0.12863 R-Square 0.5630

Dependent Mean 1.86129 Adj R-Sq 0.5582

Coeff Var 6.91058

Parameter Estimates

Variable DF
Parameter

Estimate
Standard

Error t Value Pr > |t|

Intercept 1 1.57670 0.02947 53.50 <.0001

Competition 1 0.97411 0.08996 10.83 <.0001
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10.2.5.3 2008-2013

The REG Procedure
Model: MODEL1

Dependent Variable: AvgOfRatingscount

The SAS System

Number of Observations Read 63

Number of Observations Used 63

Analysis of Variance

Source DF
Sum of

Squares
Mean

Square F Value Pr > F

Model 1 0.00109 0.00109 1.70 0.1975

Error 61 0.03909 0.00064077

Corrected Total 62 0.04017

Root MSE 0.02531 R-Square 0.0271

Dependent Mean 2.07508 Adj R-Sq 0.0111

Coeff Var 1.21988

Parameter Estimates

Variable DF
Parameter

Estimate
Standard

Error t Value Pr > |t|

Intercept 1 2.05258 0.01756 116.86 <.0001

Competition 1 0.11824 0.09076 1.30 0.1975



ERIK ASBJØRN ARVID JENS C. C. GJERRILD

145

10.3 Appendix 3: Chow Test Results
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10.4 Appendix 4: Overview of Standardized Credit Ratings

The following table shows the rating systems used by the three largest credit raters, along

with the standardized rating value used within this paper for representing assigned ratings

numerically. The table below only shows long-term ratings.

Standardized
Rating

Standard and
Poor’s Rating

Moody’s
Rating

Fitch Rating

1 AAA Aaa AAA

Investment
Grade

2 AA+ Aa1 AA+

3 AA Aa2 AA

4 AA- Aa3 AA-

5 A+ A1 A+

6 A A2 A

7 A- A3 A-

8 BBB+ Baa1 BBB+

9 BBB Baa2 BBB

10 BBB- Baa3 BBB-

11 BB+ Ba1 BB+

Speculative
Grade

12 BB Ba2 BB

13 BB- Ba3 BB-

14 B+ B1 B+

15 B B2 B

16 B- B3 B-

17 CCC+ Caa1

CCC

18 CCC Caa2

19 CCC- Caa3

20 CC
Ca

21 C

22 D C DDD In Default


