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ABSTRACT

This thesis is addressed to determine which indicator of corporate creditworthiness reflects faster a change
of the credit risk: credit ratings or credit default swap spreads. To analyse this issue, this paper conducts an
event study that includes rating publications from S&P and Moody’s and CDS spreads of U.S. corporates
during the years 2004-2018. The findings reveal that the CDS market can anticipate rating events, however,
CDS spreads still respond to rating announcements. Moreover, results exhibit that the level of response is
higher after announcements that worsen the issuer’s rating, compared to those publications that improve its
rating, and after rating events that place the issuer in the other side of the investment/speculative grade.
Also, this paper observes lack of response towards rating announcements that have been preceded by a
negative review, suggesting full spread incorporation of the information contained in these announcements.
In addition, this thesis examines the different response of the CDS market to rating events before, during
and after the Great Recession to conclude that rating announcements’ impact on the CDS spread has
diminished considerably in the post-crisis period. Furthermore, by applying a logistic regression
methodology this research discovers that the CDS market can also predict most of the rating announcements

types.

JEL Classification: G01, G14, G20
Keywords: Credit risk pricing, credit ratings, credit default swap, information asymmetry, event
study
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CHAPTER 1 Introduction

1.1 Introduction

Pricing credit risk has become an important subject of study, especially after several recognised companies
such as Enron and WorldCom defaulted at the beginning of the 2000s, as many researchers and economics
have stated like Scholes (2010). According to Fabozzi (2013), credit risk has been understood as the
lender’s risk caused by the possibility that the borrower defaults in the payment of its contractual
obligations. However, this author related this definition to only the default component of credit risk, while
credit risk itself comprised two additional definitions. The second component is credit spread risk, defined
as the possible value change of an obligation due to a variation of the creditworthiness of the issuer. Credit
downgrade risk is considered the third component and is associated with the risk of a credit rating agency
increasing the level of credit risk of the issuer of the obligation. Furthermore, Fabozzi (2013) highlights the
interconnection between these types of credit risks, since a change in the creditworthiness of an issuer
gauged in the market will make the credit spread to widen and credit rating agencies to reassess its rating.
Therefore, the access to capital for this company would be hampered, further increasing its probability of
default.

Duffie (1999) suggested that the credit default swap (CDS) spread is closely related to a par coupon
bond credit spread of the same maturity. As credit spread risk is therefore associated with CDS spread risk,
this paper intends to study the relationship between two of the three credit risks mentioned above, those
being the credit default spread risk and the credit downgrade risk. In this relationship, Hull, Predescu and
White (2004) suggested a time lag between both credit risk components in what regards to the incorporation
of a credit risk change. On the one hand, CDS spread’s changes are continuously appreciated while credit
rating changes happen occasionally. This may lead to the conclusion that rating changes are expected to lag
CDS spread changes. On the other hand, ratings are claimed to convey private information which may make
them lead the CDS market in the discovery of credit quality variations. Following the rationale of Hull et
al. (2004), this study aims to answer the following question: do credit rating announcements lead the CDS

market in the incorporation of changes in the creditworthiness of a company?

This study is partially motivated by the fact that not all investors and market participants have
adequate resources to access information or to conduct their own credit analysis. Hence, the existence of
information asymmetry in the market according to Fabozzi (2013). The inception and surge of the so-called
credit rating agencies in the United States in the early 1900s helped diminish this information asymmetry
problem in what related to the creditworthiness of entities and securities, as Adelson (2012) stated. The
Committee on the Global Financial System (2005) highlighted the relevant role of the rating agencies in
the market, which eventually became so powerful and influential. Among them, they mention their role in

setting standards and regulations, which we saw materialized in, for example, the incorporation of Basel 11
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that defined the minimal capital requirements. Moreover, the Committee notes that ratings provide material
information to institutional investors in their investment decision process and other stakeholders as, for

instance, ratings can set interest rates calculations.

However, all that glitters is not gold. These agencies have been held responsible by many for
contributing to the financial crisis that hit the U.S. during the years 2007 to 2009, termed as the Great
Recession, together with credit default swap products. It all started in a scenario where the housing bubble
bursted and there was a large number of investments in mortgage-backed securities and sophisticated
derivatives, Foster and Magdoff (2009). In this period, as Mishkin (2011) related, the Federal Reverse had
to bail out some of the major enterprises such as Bear Stearns and American Insurance Group due to the
lack of funds to cover their debt. However, some other firms like as the investment bank Lehman Brothers
could not be bailed out and consequently fell into bankruptcy.

On the one hand, and as Mathis, McAndrews and Rochet (2009) mentioned in their paper, during
this recession the most influential agencies failed to anticipate major defaults and to adjust the risk of
complex financial products that were commonly traded during this period. Consequently, rating agencies
damaged their reputation and their capacity to impact investors, as they seemed to have lost trust on rating
agencies. Such was the market discontent that it led to legal actions being taken against some of these
agencies. For instance, Viswanatha and Freifeld (2015) informed of Standards & Poor’s (S&P) being
sanctioned for a total of $1.37 billion in 2015 and Moody’s being under investigation by the U.S. Justice
Department. Moreover, and as mentioned above, credit rating agencies served to set standards of capital
requirement regulations; however, these agencies and their processes seemed to be poorly regulated, as
Scholes (2010) explained on this topic. It was not until the end of the financial crisis that the government
felt the need to impose major control and more severe regulation over these agencies motivated by their
misrepresentation of the credit risk. The main objective of the regulations was to protect investors,

guarantee a higher quality rating system and try to restore investor’s trust on these agencies.

On the other hand, CDS products were criticized for allowing investors to get involved in riskier
products such as synthetic mortgage-backed securities as they could enter in CDS contracts to hedge for
their credit risk (Fung, Wen, and Zhang, 2012). Authors like Subrahmanyam, Tang and Wang (2014)
demonstrated the worsening of the credit quality of reference entities of CDSs after the inception of these
derivatives. Despite of that, the CDS market grew tremendously. Augustin, Subrahmanyam, Tang, and
Wang (2014) among others illustrated the rise of these credit derivatives. They relate that the number of
CDS trading started to grow considerably since the 2000s and it reached a peak in 2007 where the
outstanding CDS notional value amounted to $62.2 trillion. However, the CDS market busted after the
bankruptcy of Lehman Brothers in 2008 and dropped rapidly to $26.3 trillion by 2010 and $25.5 trillion in

2012 as the aftermath of the financial crisis, according to the International Swaps and Derivatives
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Association. One of the main reasons behind this market disruption is claimed to be the absence of CDS
regulations and the lack of transparency and standardisation of their legal documentation, Stulz (2010). By
that time for instance, there was no institution in charge of verifying that the seller of the protection had the

funds to reimburse the buyer if the bond defaulted.

Therefore, having both contributed to the financial distress experienced in the U.S. during the years
2007 to 2009, this paper studies the market perception of the CDS spread and credit ratings as measures of
credit risk. The study analyses three types of credit rating announcements: credit rating changes, credit
reviews and stable ratings after reviews, and their relationship with CDS spreads to answer the main
research question of whether credit rating announcements lag or lead the CDS market in credit risk
incorporation. To answer this question, an event study is conducted with credit rating data obtained from
Bloomberg and CDS data from Datastream for U.S. corporates with CDS trading in the period 2004-2018.

Results of this research reveal that, overall, the CDS market leads rating agencies’ publications in
the incorporation of changes in corporate creditworthiness. Notwithstanding this, rating announcements
still impact investors as spread changes occur also on the announcement day. In general, anticipation and
reaction are found for both positive and negative events, which contradicts prior literature on the topic. In
line with literature are the findings of negative reviews generating the greatest impact on spreads. The
information contained on those events is fully incorporated in the premiums as announcements after a
negative review do not generate CDS price changes. Moreover, the reaction to these events is larger when
the announcement indicates a greater change in the credit quality, this is crossborder rating changes.
Overall, this paper also finds a more pronounced response to ratings before and during the crisis period.
Moreover, not only anticipation and response of the CDS market to ratings events is found, but also spreads

can predict most of these rating announcements.

This paper adds to the existing literature in three ways. Firstly, it introduces a new type of credit
event since it is the first study that analyses the impact of announcements that maintained their rating after
being placed on a review. Secondly, the study counts with a comparably larger sample data which could
increase the representativeness of the results. Thirdly, the research brings more information regarding the
different market behaviour before, during and after the financial crisis and gives a current picture of the

market reaction to credit rating changes.

The paper is structured as follows. Chapter 2 will provide a theoretical background of the main
concepts discussed used: credit risk, credit rating agencies and credit default swaps, for the better
understanding of the research topic. Following this, Chapter 3 will review the body of knowledge on the
subject and related topics to set up the context of this study. In Chapter 4, the hypotheses are formulated

and explained. Chapter 5 is dedicated to explaining how the data was collected and the variables
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constructed, as well as a descriptive analysis of the final data sample. Methodology is further elaborated in
Chapter 6, followed by the results of the study in Chapter 7. The paper will conclude its finding and expose

its limitations in Chapter 8.
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CHAPTER 2 Background information

This chapter provides a brief explanation of the factors of interest for this research. Thus, the chapter will

devote a section to elaborate on credit risk, credit rating agencies and credit default swaps.

2.1 Credit risk

As stated above, credit risk is generally understood as the risk involving a borrower not complying with its
contractual obligations. This situation is, however, difficult to measure and debates are still ongoing about
which credit risk pricing approach is more appropriate. To do so, certain models have been developed, out
of which there are two primary candidates: the structural models and reduced form models. Black and
Scholes (1973) created a model to price options and Merton (1974) expanded it and its applications to value
credit risky securities as well, becoming the Black-Scholes-Merton (BSM) model. This structural model
uses information from the equity market and value of a firm such as its balance sheet to analyse the assets
and liabilities. A default here is considered when the asset level is below liabilities, and credit risk is priced
according to these levels. Differently, reduced models rely on information of the fixed income market to
define the probability of default, Fabozzi (2013).

2.2 Credit rating agencies

Credit rating agencies are companies that provide informational services about credit ratings of financial
instruments issued to obtain funds and entities that seek to borrow money such as corporates or sovereign
governments. According S&P Global Ratings Definitions (2016), credit ratings are forward looking
opinions about the creditworthiness of the issuer on an obligation measured by the capacity and willingness
of corporates to meet its financial commitments when they are due. In other words, credit ratings indicate
a relative idea of the quality of a debt issue and the probability that the issue will default. However, as
reported by Hull et al. (2004). since it is unlikely that issues from the same company will have different

ratings, generally credit ratings reflect the creditworthiness of the issuer.

In the rating process the agencies conduct both a qualitative and quantitative analysis of public and
private information, as stated in the S&P General Description of the Credit Rating Process (2019). Their
assessment of public information involves the study of annual financial statements, analyst reports,
published articles, industry analysis, and peer and competitor comparisons among others, as reported by
Gonzalez et al. (2004). Private information is obtained from the entity and, according to Ederington and
Yawitz (1985), it can be in, for instance, in the form of minutes of the board meetings, profit breakdowns
or new product plans. In this credit analysis, agencies claim to follow a through-the-cycle approach which
focuses on one-year default probabilities and is not affected by credit cycles, topic studied by Loffler
(2004).

12



These agencies launch to the market different types of publications, as explained on Moody’s
Rating symbols and S&P Global Ratings Definitions. In general, both agencies have equivalent
announcement types, which can be classified in terms of time horizon and likelihood of the change.
Outlooks are the conservative announcements and encompass prospective rating changes of a medium-
term. These publications send signals to the market of the likely direction of a credit risk change over a
two-year horizon. A second type of announcements are the reviews which are short-term oriented opinions,
of approximately 90-day prospects, and indicate a stronger perception of the credit risk change. Reviews
are presented into the market as “CreditWatch” by S&P and “Watchlist” by Moody’s. Agencies send a
message that a current rating of a corporate is being assessed due to a possible change of its credit risk, as
a significant event has taken place but the impact on the creditworthiness is not yet certain. The third release
are the actual rating changes that are reported when there have been relevant changes in the issuer’s

creditworthiness and the impact on the credit risk is imminent.

As mentioned before, the ultimate goal of these agencies when publishing the ratings is to provide
information that is not publicly available to investors, market participants and stakeholders. For this reason,
agencies are perceived as having a powerful role and impact on the market, as they help reduce the cost to
access information, which ultimately leads to an expansion of the group of potential investors, De Haan
and Amtenbrink (2011). In this regard, the Bank of International Settlements’ Joint Forum of 2009 defined
the five main purposes of credit ratings. First, they create rules and guidelines to determine the capital
requirements of financial institutions such as the Basel Il. Second, ratings identify and classify assets for
investors to further consider its investment decision and asset concentrations criteria. Third, to provide an
evaluation of the credit risk associated with assets purchased as part of a securitisation offering or a covered
bond offering. Fourth, ratings determine disclosure requirements and, fifth, they function to determine the

prospectus eligibility.

Agencies receive compensation for their services either from the issuer that requests the rating or
from stakeholders that subscribe to receive the rating publications and reports. Credit rating agencies that
follow an issuer-paid business model have been widely criticised due to a possible conflict of interest,
Bolton, Freixas and Shapiro (2012). On the one hand, they have financial incentive to seek the favour of
the issuers as they would receive a fee if the rating determined is accepted by the issuer and therefore
published. On the other hand, they need to provide an independent credit analysis. However, the
subscription model is neither free of criticism as it is believed to increase the information asymmetry for
two reasons, as discussed Deb and Murphy (2009). Firstly, not all investors may have resources to subscribe
and secondly, under this model, the rating agencies will not receive private information from the entity

under evaluation.
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It is to be noted that the global industry of the credit rating business is highly concentrated and
dominated by three agencies, Standard & Poor's, Moody’s and Fitch. According to the Annual Report on
Nationally Recognized Statistical Rating Organizations issued in 2018 by the U.S. Securities and Exchange
Commission, in 2017 S&P issued the 49.2% of the outstanding credit ratings, a percentage that is closely
followed by the 33.1% of Moody’s and leaves Fitch with the third position and an ownership of the 13.5%

of the rating publications.

In a legal context and under the US jurisdiction, the International Organization of Securities
Commission (ISCO) published a Code of Conduct Fundamentals for Credit Rating Agencies aimed to set
guidelines that help the rating agencies reduce this information asymmetry of the market. In 2006, the
Credit Rating Agency Reform Act of 2006 entered to regulate the quality and transparency of the internal
processes and practices to protect investors. After the financial crisis, legislators opted for stiffer regulations
that materialized in 2010 in the Dodd-Frank Wall Street Reform and the Consumer Protection Act. Among
others, these rulings made credit rating agencies liable for their reported ratings, increased the control
exerted over the internal processes and protected investors by demanding more transparency over the

processes.

2.3 Credit default swap market

A credit default swap is a type of credit derivative created by JP Morgan in the early 1990s, Tett (2006).
These financial products are traded over the counter with non-standardized contracts, although guidance on
their legal and institutional details is provided by the ISDA, as explained by Augustin et al. (2014). CDSs
serve to transfer the default risk of an underlying security in case a certain credit event occurs before the
maturity day of the contract, Fabozzi (2013).

As Fabozzi (2013) outlines, two parties are involved in these contracts: the seller and the buyer of
the protection. They both agree to engage in protection over a reference obligation of a reference entity,
where the reference entity is the issuer of the obligation and the reference obligation is the security protected
by the CDS contract. In other words, the CDS seller sells protection against a certain credit event happening
to the CDS buyer and, in return, the protection buyer agrees to pay a premium or CDS spread. Fabozzi
(2013) explains that this spread CDS can be seen as the fixed annual price of the protection bought and it
is measured by the probability of default observed by the market. The spread is denoted in basis points of
the notional amount of the reference obligation, which is also the maximum amount to be paid by the

protection seller in case of a credit event.

As an example of how a CDS spread is calculated, consider the case where the protection buyer

contracts $10 million worth of protection and the spread is agreed to be 100 bp (equivalent to 1%). Under
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this scenario, the protection buyer has to pay the protection seller 100,000 USD per year, calculated by
multiplying the notional amount by the CDS premium. Usually, the total yearly premium payment is settled
quarterly and determined using the day count convention of actual/360. This entails that the actual number
of days within a quarter is used and 360 days are assumed for the year. If we consider the period to have

92 days, the quarterly payment will equal to 25.277,78 USD.

In case of cash flows, there are two possible scenarios subject to the credit event happening. If the
credit event does not take place, the protection buyer has to pay the protection seller the swap premium
until the maturity of the contract, Augustin et al. (2014) informs. However, if the credit event occurs, the
protection buyer ceases to pay the premium and is reimbursed with the termination value. Augustin et al.
(2014) explain that this reimbursement can be either a physical or a cash settlement. In the physical
settlement, the CDS buyer delivers the reference obligation to the protection seller in exchange of the par
value of such obligation. If the cash settlement is agreed upon, the CDS seller transfers the buyer the
notional amount reduced by the post-default market value of the reference obligation.

The maturity, type of debt insured, and the definition of the credit event are relevant components
of the CDS contract. By default, CDS contracts are of a duration of 5-years and the type of debt secured is
senior debt, Hull et al. (2004). However, credit events are not uniquely defined, as they can comprise
different types of scenarios. In an attempt to unify the definition of credit event, the 2003 and 2014 ISDA
Credit Derivative Definitions listed the following credit events: bankruptcy, obligation acceleration,
obligation default, downgrade, failure to pay, repudiation and moratorium, and restructuring of an

obligation (with is further explained in Appendix A).

Fabozzi (2013) explains that the model used to set the price of the CDS is based on the default
probability and recovery rate. The CDS spread therefore acts as an indicator of the default risk: the higher
the CDS spread is, the higher the estimation of the default risk is. However, pricing models are highly
complex to implement due to the difficulty of computing default probabilities and default correlations.

Market participants can enter in credit default swaps agreement with the purpose of speculating,
hedging risk or as an arbitrage strategy, Augustin et al. (2014). Investors enter CDS contracts to speculate
about the likelihood of the credit event happening or when they believe a certain CDS is mispriced.
Additionally, CDS can be bought to be simultaneously sold at a higher price in another market, as an
arbitrage strategy. Moreover, and most commonly in practice, investors contract CDSs to reduce the risk

of depreciation and to achieve credit risk diversification.
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There are two types of CDS, the single-name CDS and index CDS, depending on the number of
reference entities or obligations involved, according to Fabozzi (2013). In a single-name CDS, there is only

one reference obligation while in an index CDS there is a pool of reference entities.

2.4 Chapter summary and conclusions

Credit risk is the degree of the exposure towards a borrower not meeting its obligations. Both the CDS
market and credit rating agencies consider credit risk as a factor of interest. On the one hand, the CDS
market observes the credit risk of a corporate in order to determine the premium to be paid over the notional.
On the other hand, credit rating agencies analyse credit risk to establish the rating of an issuer or issue.
However, while CDS are credit derivatives designed, among other purposes, to hedge the credit risk
exposure of obligation; ratings are opinions addressed to stakeholders such as investors to assist them in

making superior investment decisions.
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CHAPTER 3 Literature review

A large number of studies have been addressed to shed light on the question whether credit rating
announcements convey significant information to the markets. The study on the information content of
credit rating announcements initially focused on the reaction of the bond and stock market to these
announcements. It was at the beginning of the 2000s, when the trend changed and an interest in the effects
on the credit default swap market aroused. This chapter contains an overview of existing literature regarding
credit risk pricing, credit ratings agencies, and the relation between credit ratings and the CDS, stock and

bond markets and sovereign CDSs. A summary of the literature can be found in Table 1.

3.1 Credit risk pricing

Authors such as Blanco, Brennan and Marsh (2005) tested the theoretical relationship between CDS spreads
and credit spreads and the subsequent possible arbitrage relation. Using a Vector Error Correction Model
(VECM) they found a parity relationship for all their U.S. sample and most of their E.U. sample, suggesting
that the bond and the CDS market price credit risk equally. They also conclude that CDS convey useful

information towards credit risk price discovery.

Similarly, Zhu (2006) aimed to discover the accuracy of credit risk pricing in the derivative and
cash market by comparing the price of credit risk in the bond and the CDS market. In this paper, a panel
data regression is first conducted with credit risk factors, rating events, macro-financial conditions, terms
of contracts and liquidity as variables of interest to test the relationship between the two spreads. The
findings confirm the theoretical relationship in the long run equilibrium also observed in previous studies.
Nevertheless, there is a deviation from the parity in the short run caused by the higher response of CDS
spreads to changes in the credit quality of reference entities. The author also investigates which market is
more efficient in incorporating changes of the credit risk through a VECM and concludes that overall, the

derivatives market leads in anticipating rating events and in price discovery.

Forte and Pefia (2009) performed similar research than Blanco et al. (2005) and Zhu (2004,2006),
however they included in their analysis the stock market in the search of market efficiency understanding.
Under the rationale that the bond, CDS and stock markets are different but they all contain a credit risk
component in the pricing of their assets, the authors research through a VECM and compare the moment
which each market incorporates credit risk information. They found that, generally, the stock market leads
the CDS and bond markets in most of the cases, being the CDS market ahead of the bond market in price

discovery.

Similarly, Longstaff, Mithal and Neis (2005) studied the part of the spread change caused by default

risk, using the CDS spread as a measure of default in reduced-form model approach. They first conducted
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a case study about the corporate Enron to latter expanded their model to the entire sample. Their findings
suggest that a major part of the company’s spread change is explained by the probability of default,
however, other factors such as liquidity also play a role. With a similar research question, the study of
Ericsson, Jacobs and Oviedo (2009) aimed to provide more information regarding the theoretical
determinants of default risk and their influence on the definition of the spread. They regressed firm leverage,
volatility, and risk-free interest rate and found evidence in favour of such factors being determinants of
default risk. Consistent with Longstaff et al. (2005), there is still a large part of the spread determination

that remains unexplained.

Galil, Shapir, Amiran and Ben-Zion (2014) also investigated the determinants of the CDS spread
and its changes following a structural model. In their study, the authors perform time series regressions
where they control for firm-specific factors and include among the explanatory variables stock return, stock
return volatility change, and median CDS spread change in the rating class. The results contradict those
from previous studies as market variables appear to explain a major part of the CDS spread. Moreover,
ratings seem to explain CDS spread changes.

Subrahmanyam, Tang and Wang (2014) researched the effects on a company’s fundamentals to
have a CDS trading on its credit risk. By running multivariate analyses, they noticed that firms are more
likely to be downgraded and have greater probability to go bankrupt after the inception of the CDS. More
specifically, the rating decreases half a scale in the two first years after the inception and the likelihood of
default doubles just after the start of the CDS. In their study, they also consider if the effects vary depending
on the CDS restructuring conditions and conclude that the risk of bankruptcy is higher when restructuring
CDS contracts are agreed. The authors go further and inspect which company’s fundamentals are impacted
and discover that leverage increases significantly after there are CDS trading on the firm. Therefore, the
authors suggest that even though CDS’s purpose is to provide protection against the borrower defaulting,

CDS can increase the probability of this credit event happening.

3.2 Credit rating agencies

A more recent event study of Bedendo, Cathcart and El-Jahel (2018) investigates the reputation of the rating
agencies and if the subsequent stricter regulations on their business affected investors’ reaction to rating
announcements. They pay attention to three events that episodes raised concerns about the credit rating
business models and their rating quality: Enron and Worldcom scandals in 2001 and 2002, the crisis of
2007 and 2008 and the lawsuit against S&P in 2013. The authors find that the stock market reacts strongly
to downgrades after these episodes, as investors noticed that agencies tend to overstate the ratings assigned.
Moreover, their results indicate that new regulations like Dodd Frank improve the rating system’s quality

and decrease investors’ response.
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3.3 Credit rating events and CDS market

Micu, Remolona and Wooldridge (2004) studied the effects of negative credit rating announcements on the
CDS market during the years 2001-2003 using an event study. In their research, they control for preceding
rating events in the previous 60 days, although they did not find proof of the CDS spread being influenced
by the existence of preceding events. While they supported the capacity of the CDS market to anticipate
credit rating changes, they also considered that these rating changes still carry valuable information to
market participants. This was probed as negative credit rating announcements impacted CDS spreads, even
if these events had been already anticipated by an earlier widening of the spread. In a similar regard, another
event study executed by Micu, Remolona and Wooldridge (2006), focused on explaining which type of
rating announcements contains CDS pricing information and found that all types of rating publications,
regardless of being positive or negative, significantly impact the CDS market. After this, the authors
reached the conclusion that investors value both stable and timely frequent releases of information. It is
noteworthy to mention that the highest impact is detected after a negative review. The authors brought
novelty to this field, as their research is the first finding that outlooks have a significant CDS price impact.
Moreover, they show that announcements have the largest impact when it changes the outstanding rating

from speculative to investment grade or vice versa.

Norden (2008) uses an event study methodology to evaluate the relation between rating
announcements and CDS spread. The author finds that the CDS market anticipates downgrades and that
such rating announcements barely impact the CDS spreads. However, there is less anticipation to reviews
and CDS spreads significantly react to negative reviews. Furthermore, this paper finds that the CDS market
response is intensified in the presence of prior public information, measured as firm’s media coverage of
the underlying CDS. Similarly, private information is also proved to affect the CDS market before the rating
is released, as market anticipation is higher the greater the number of major bank lenders the traded firm
has. Similar to Norden (2008), Galil and Soffer (2011) aimed to discover whether CDS market response to
rating announcements is solely explained by rating releases or public and/or private information also plays
a role. Different from other studies, they build their analysis using a contaminated sample with clustered
events and compare it to an uncontaminated data in an event study, indicating that removing the clustered
events underestimates the market response. Consistent with studies that use an uncontaminated sample, the
authors found that all types of rating announcements impact the CDS market, however, there is higher
market response to negative than to positive rating events. Overall, the authors suggest that rating
announcements do convey new information, however, they loss impact if they are published after another

source of information or rating action.

Finnerty, Miller and Chen (2013) also contributed to the literature on the relationship between CDS

and rating announcements by employing an event study. The authors analysed data from 2001-2009 and
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utilised an extensive sample. The authors find results that contradicted prior literature in some ways. Firstly,
by finding that the CDS market can anticipate both positive and negative rating events, even though the
anticipation of positive events is lower than for negative events. This was explained by the fact that
investors have more incentives in monitoring events that may depreciate the value of their investments.
Secondly, this paper shows that reviews and outlooks present abnormal returns on the announcement date
as well, which contradicts prior studies that concluded the CDS market full anticipation of rating
announcements. Furthermore, the authors investigated and confirmed the capacity of CDS spread to
determine the probability of a negative credit rating event happening.

Using an event study, Bedendo, Cathcart, El-Jahel and Evans (2013) researched whether the
financial crisis influenced rating agencies’ capacity to impact the CDS market. They noted that the spread
reaction to rating changes has significantly decreased since mid-2007, especially the reaction to negative
reviews and to downgrades exerted the greatest impact before the crisis. They attributed this lower influence
to reputational damage of the rating agencies during the crisis.

When Wengner, Burghof and Schneider (2015) conducted an event study to understand the impact
of S&P ratings on CDS spreads and the subsequent effect on competitors during the years 2004-2011. They
found that there is a significant impact on the event day of both positive and negative credit rating changes,
which proved that rating announcements contain new information and that positive events also affect the
CDS market. However, they noted that the impact on the market has increased since the beginning of the

financial crisis.

3.4 Credit rating events and other markets

In a comparative event study, Norden and Webber (2004) investigate the potential existence of a market
opportunity in investing in either the stock or the CDS market by analysing both markets’ response to credit
rating changes announcements. However, their findings showed evidence to prove that both stock and CDS
markets are able to anticipate negative announcements, and therefore, there is no market opportunity. By
employing regression analysis, the authors showed that reviews for downgrades provoked a much more
substantial effect than actual downgrades across all agencies in the stock market. However, the effects of
both rating events were more similar in the CDS market. Common in both markets was the CDS anticipation

of reviews for downgrades.

Hull, Predescu and White (2004) conducted a similar study, however instead analysed bonds and
CDS market reaction to credit rating changes. The authors examined both the theoretical relationship
between CDS spread and bond yields, which they found proof in favour, and the relationship between CDS
spread and credit rating changes for the period 1998-2002 with an event study approach. All negative rating

events are anticipated in the CDS market; however, and similar to Micu et al. (2004), negative reviews still
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contain significant information on the event day. In parallel to studies of this time, when testing the impact
of positive credit events, no significance was found. Moreover, in line with what Finnerty et al. (2013)
revealed, they showed evidence of the CDS’s spread capacity to provide information to estimate the

probability of negative credit rating changes.

Moreover, Daniels and Jensen (2005) studied the relation between CDS spread and bond spread
and their reaction to credit rating changes. Their results are consistent with those of Hull et al. (2004) as
they also confirmed the relation between CDS spread and bond spread. Regarding the market reaction to
credit announcements, they showed that both markets have the capacity to anticipate changes in credit
ratings, detecting in the CDS market the earliest and strongest reaction. Furthermore, the authors noticed
significant market reaction towards positive events, albeit negative events remained causing the greatest
impact. Additionally, the authors revealed that the CDS market response is intensified if the rating changes

are of low rated securities.

3.5 Other studies

To finish with, Ismailescu and Kazemi (2010) applied an event study methodology to analyse the effects
of sovereign rating announcements on the CDS and its spillover effects on other emerging economies’ CDS
premium. Their findings showed that the CDS market can anticipate negative events while positive events
have a greater impact the closer to the event day and they reveal the presence of a spillover effects. As Hull
et al. (2004), they also investigated whether CDS spreads can estimate the probability of a rating event
happening, which they confirmed.

3.6 Chapter summary and conclusions

Regarding credit risk, the literature agrees on the theoretical relationship between the credit spread and the
credit default swap spread, which suggests that the bond and the CDS market price credit risk equally.
Moreover, the above mentioned authors conclude that CDS market leads the bond market in anticipating
rating events and price discovery. When testing for determinants of the CDS spread, the majority of
researchers pointed the probability of default to be the main factor, although factors like liquidity, volatility

or leverage also play a role together with some still unexplained determinants.

Among the literature, there is the collective notion that the CDS market can anticipate credit rating
changes. This anticipation is, overall, more pronounced concerning negative events than positive events;
nevertheless, there are studies that lead to different conclusions in this regard. However, there is still a
material market reaction on the announcement day of rating changes, specially to negative reviews,
implying that negative reviews still convey information to the market participants. In addition, there is the

belief that the spread reaction to a rating change has significantly decreased since the crisis.
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It is noteworthy to mention that we have evidence of the effects on CDS spread of upgrades,

downgrades, reviews and outlooks, however research is yet to address the CDS spread reaction to neutral

reviews and to announcements of stable ratings after they were placed under review. Consequently, this

paper includes these types of announcements as events of interest to determine if the CDS market disregards

the information contained in neutral reviews and in reviews that are not materialised. Furthermore, the

majority of the samples analysed of the literature cited in this chapter have a limited number of observations,

as a consequence of the deletion of overlapping events, which may affect the representativeness of the

results. The sample employed in this research is comparably larger.

Table 1. Summary of the body of knowledge.

Study Authors Data and methodology Findings
CDS and Micu, Remolona - ys; 2001-2003 CDS anticipation and reaction to
rating and Wooldridge g0 p 14 Moody’s: Rating downgrades and negative reviews, even
agencies (2004) changes, reviews and outlook. if preceded by another announcement.
- Senior debt 5-year maturity CDS
- 694 entities
- Events study, [-60,20]
Rating Norden and - US, Europe and Asia; 2000-2002 Both markets anticipate and react
agencies, Webber (2004) - S&P, Moody’s and Fitch: Rating downgrades and negative reviews,
?:tggk and changes and reviews while no spread change after the rating
- Senior debt 5-year maturity CDS announcement. ) .
. No CDS market reaction to positive
- 1,000 entities
- Event study [-90,90] and events.
rev ressionﬁnal s:is CDS market can anticipate negative
g y review before the stock market.
S&P and Moody’s have a higher
impact.
Bonds, CDS ~ Hull, Predescu - US, Europe, Asia and Australia; CDS spread are comparable to bond
and rating and White (2004) 1998-2002 yield spreads.
agencies - Moody’s: Rating changes, reviews CDS market anticipates negative rating
and outlooks announcements.
- Senior debt 5-year maturity CDS Negative reviews still convey material
- 1,599 entities information on the event day.
- Equation demonstration and event Almost no significance of positive
study ; [-90,10] rating changes.
CDS spreads can predict negative
ratings.
Bonds, and Daniels and - 2000-2002 Both markets can anticipate rating
grlg; tarr;gk Jensen (2005) - Changes, reviews and outlooks. changes.

- Equation demonstration and event
study

The CDS market reacts faster and
stronger.

No impact of positive events.
Dimension of change affects the spread
change.

CDS pricing is derived from rating,
short rate, slope and industry and time
dummies.
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Table 1. Summary of the body of knowledge. (Continued)

Study Authors Data and methodology Findings
CDSspread ~ Blanco, Brennan  _ ys and Europe; 2001-2002 Bond and CDS market price credit risk
znfeggsnd and Marsh (2005) Senior debt 5-year maturity CDS equally.
P and 5-year bond yields The CDS market leads the bond market
- 33entities in price discovery.
- Equation demonstration
CDS spread Longstaff, Mithal,  _ 2001-2002 Spread is mainly explained by the
and bond and Neis (2005) 68 entities probability of default.
spreads ) o
- Regresion reduced-form model. Other factors such as liquidity also play
arole.
CDS and Micu, Remolona  _ 2001-2005 All types of rating announcements have
rating and Wooldridge _ g0 p \oody’s and Fitch: rating a significant impact on CDS spreads.
agencies (2006) changes, reviews and outlooks. Investors value both stable and
- 800 entities frequent releases of information.
- 6,000 credit events Rating changes have the largest impact
- Eventstudy; [-60,20] \_/vhen they move fro_m speculative to
investment grade or vice versa.
CDS spread Zhu (2006) - International sample; 1999-2002 Parity relationship in the long run,
and bg”d - 1,400 reference while deviations in the short run.
spreags - The panel data study and VECM CDS market lead in price discovery.
analysis
CDS and Norden (2008) - US and Europe; 2000-2005 CDS significantly reacts to downgrades
rating - S&P, Moody’s and Fitch: rating but more to negative reviews.
agencies changes and reviews Downgrades are more anticipated than
- 95 entities Public and private information impact
the strength of announcement and
anticipation effects.
Stocks, CDS  Forte and Pefia - USand Europe Stock market leads the CDS and bond
and bonds (2009) - 2001-2003 market, but CDS leads the bond market.
- 17 entities, 250 observations
CDS spread Ericsson, Jacobs, - 1999 2002 Firm leverage, volatility, and risk-free

determinants

and Oviedo
(2009)

Structural form models

Univariate and multivariate time-
series regressions

interest rate are determinants of default
risk.

Large part of the spread determination
remains unexplained

Sovereign

Ismailescu and

> - 2001-2008 Positive  announcements  convey
CDS and Kazemi (2010) - S&P: rating changes and review information on announcement day
credit risk . while negative publications don’t.
- 161 credit events ) ) .
. Capacity of CDS to estimate probability
- 22 entities - f
of a negative event happening, but not
- Eventstudy; [-90,1] positive.
There are spillover effects, especially
around positive events.
CDS and Galil and Soffer  _ 2002-2006 Higher market response to negative
rating (2011) - S&P and Moody’s and: rating than to positive events.
agencies

changes and reviews
2152 entities

2866 credit events
Event study; [-90,90]

Underestimation of market response
when using an uncontaminated sample.
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Table 1. Summary of the body of knowledge. (Continued)

Study Authors Data and methodology Findings
CDS and Finnerty, Miller — _nternational; 2001-2009 The CDS market anticipates both
rating. and Chen (2013)  _ sep: rating changes, reviews and negative and positive changes in
agencies outlooks ratings.
- Senior debt 5-year maturity CDS Better anticipation and reaction towards
- Eventstudy; [-90,30] negative changes than towards positive.
o Reviews and outlooks impact on
announcement date.
CDS spreads influence the probability
of a negative rating event happening.
CDS and Bedendo, - US; 2004-2009 Impact of rating announcements was
rating Cathcart, El-Janel Moody’s: rating changes, reviews much larger before the crisis.
agencies and Evans (2013) . .
and outlooks Reviews have the largest impact on
- 542 credit events CDS spread before and after the crisis.
- 205 entities
- Senior debt 5-year maturity CDS
- Event study; [-40,15]
CDSspread  Galil, Shapir, - Uus Market variables explain part of the
Zion (2013) - 718 entities Firm-specific variables explain a
material part of the CDS spread
changes.
CDS and Subrahmanyam, - ys Probability ~of downgrades and
downgrades ~ Tang,andWang,  _ ;4979009 bankruptcy increases after the inception
and (2014). of CDS.
bankruptcy - S&P .
- Event, logistic and regression No restructuring CDS - contracts
studie:s increases probability of default .
Company fundamentals are impacted
by having CDS trading.
CDS and Wengner, - International; 2004-2011 Asymmetric reaction to negative and
rating Burghof and - S&P: rating changes position events.
agencies Schneider (2015) . . . . . .
- 168 entities Existence of spillover effects on
- 635 rating events competitors, stronger reaction since the
Event tgd 130.1] beginning of the crisis.
- vent study; [-30,
Stock and Bedendo, - Us Stronger response of stock investors to
rating Cathcart, El-Jahel g ¢ p Moody’s and Fitch: rating downgrades after 3 market events.
agencies (2018) ’ ’

changes
Event study

Investors believe agencies overstates
ratings.

New regulation has improved the rating
quality and decrease investors response
to rating announcements.

Source: Prepared by the author based on the exiting literature.
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CHAPTER 4 Hypotheses Formulation

Considering the findings of the studies elaborated in the previous chapter, this chapter will formulate and

explain four sets of hypotheses regarding the CDS market and the credit rating agencies.

4.1 Content information of rating announcements

The first set of hypotheses deals with the effects of changes in the credit quality of corporations, measured
by credit ratings announcements, on the spread of the CDSs that trade over their debt instruments of such
corporates. This aspect has been addressed by a large number of studies, being some of the ground breaking
research the ones conducted by Norden et al. (2004), Hull et al. (2004) and Micu et al. (2004). Overall,
these studies conclude that the CDS market can anticipate the change of the creditworthiness of an entity
announced in a credit rating publication. At the same time, the results of the papers also confirm CDS
market reaction to these publications. Furthermore, they also show that the effects of such publications on
the spreads are higher when the announcement is a negative review. However, Hull et al. (2004) and Micu
et al. (2004) add to the foregoing that negative reviews may still contain significant information on the
event day as abnormal returns are observed on the publication day. Nevertheless, these papers date back to
the years prior to the crisis where rating agencies exerted more influence on the markets, and they were less
regulated. At the same time, the CDS market was growing and becoming more complex. Also, both the
CDS market and the credit rating agencies’ reputation suffered in the aftermath of the crisis as the market
participants believed in their contribution to the financial recession. These are therefore reasons why it is
interesting to conduct a more updated research on this topic. In addition, some recent research such as the
ones from Finnerty, Miller and Chen (2013) and Wengner, Burghof and Schneider (2015) contradicted this
prior literature by showing that the CDS market can also anticipate positive rating events. Moreover, these
studies also cast doubt about whether the CDS market fully anticipates rating announcements as reviews

and if outlooks still present significant abnormal returns on the announcement date.

Given the previous, the following hypotheses are defined, and the null and alternative hypotheses

formulated:

Hypothesis 1: the CDS market reacts to rating changes.
H,, Downgrades (upgrades) announcements lead to positive (negative) CDS spread changes.

H, , Downgrades (upgrades) announcements are anticipated by negative (positive) CDS spread changes.

Hypothesis 2: the CDS market reacts to rating reviews.
H,, Negative reviews (positive reviews) announcements lead to positive (negative) CDS spread changes.

H,, Negative reviews (positive reviews) announcements are anticipated by negative (positive) CDS spread

changes.
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Hypothesis 3: the CDS market reacts to stable ratings after reviews.
H, 3 Stable ratings announcements after positive reviews (after negative reviews) lead to positive (negative)

CDS spread changes.
H, 5 Stable ratings announcements after positive reviews (after negative reviews) are anticipated by positive

(negative) CDS spread changes.

As credit rating agencies claim to count with confidential private information about the
creditworthiness of an issuer that is not available to the general investors, they bring to the market brand
new indications about the level of credit risk of an issue. Following that reasoning, credit rating
announcements would suggest a change in the credit quality of an issuer and therefore a change in its
probability of default. Consequently, this research expects negative ratings announcement to result in a
widening of the CDS spread which will provoke positive abnormal change of these premiums. Whereas in
the cases of positive announcements, which are associated with a lower default probability, this paper
presumes that the CDS spreads will narrow and negative abnormal spread changes will be observed. It is
noteworthy to mention that this paper will be the first one to conduct an analysis of the impact on the CDS
market of stable ratings after they were placed on review. Reviews announce to the market a potential
change on the rating of an issuer and its direction, unless the review is neutral. If the CDS market trusted
the information contained on rating releases, we expect the CDS market to react after such announcements.
Moreover, if an issuer with negative reviews outstanding is not finally being downgraded, this sends a
relatively positive sign to the market, while stable ratings after a positive review might be seen as a
relatively negative credit event. Spread reaction to this stable rating is expected to happen on the
announcement day. In what regards neutral reviews and stable rating after a neutral review, this study will
assume a widening of the spread as effects of the publication of such events on the basis of informational
biases toward negative news. This information bias explanation is supported by authors like Dichev and
Piotroski (2001) who believe that investors have more incentives to monitor only negative outcome events,
and therefore investors are biased towards negative information. However, as is not common to find among
the literature studies that address the effects of neutral events, this study will incorporate such events on the

spotlight to monitor the CDS market reaction.

4.2 Price sensitivity of the CDS market to credit events

Credit rating announcements not only inform the market about the direction of a change in the rating, if the
change is associated with an increase or a decrease of the credit risk of the entity. Furthermore, they also
provide information regarding the magnitude of the change: how much the credit rating has improved or
worsened based on the number of credit rating scale tranches that the issuer has placed up or down. Having
tested whether there is CDS market reaction to credit rating announcements, this research aims to focus

now on the magnitude of such reaction.
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4.2.1 Positive and negative events

This part of the research will test whether the market response to positive events is symmetrical to the
reaction towards negative events out of the same magnitude. Therefore, this test is a comparison of opposite
direction event types where downgrades, negative reviews and stable ratings after positive reviews are
considered negative events and upgrades, positive reviews and stable ratings negative reviews are positive
events. Moreover, in order to be comparable, the magnitude of the change announced has to be the same,
thus the rating should have scale up or down by the same number of tranches in the credit rating scale. The
study of Norden and Weber (2004) expected an asymmetric market reaction to credit rating changes as they
assumed that, contrary to downgrades, upgrades will not generate abnormal returns around the event date.
This issue was also covered by plenty of other studies such as Wengner et al. (2015) and Galil et al. (2013),
whose results also showed an asymmetric market reaction around upgrades and downgrades. Galil et al.
(2013) believed the asymmetry was justified by the tendency of the negative rating events to cluster over a
certain period of time. Differently, Vassalou and Xing (2003) explained that negative rating announcements
have higher impact in markets as they are believed to serve as a disciplinary action against the management
of the company. There are more alternative explanations of this asymmetry like information bias supported
by Dichev and Piotroski (2001) mentioned before.

Hypothesis 4: There is an asymmetric CDS spread reaction to positive and to negative announcements.
H, . The CDS spread change reaction to credit negative rating announcements is equal to the CDS spread
change reaction to positive announcements.

H,, The CDS spread change reaction to credit negative rating announcements is larger than the CDS

spread change reaction to positive announcements.

In this regard, this study expects to confirm previous papers’ results where negative events ended
up in strong premium changes, while positive events will turn a lower impact on the CDS. Therefore, there
are expectations that positive events will cause a lower decline in absolute terms in the CDS spread than

the increase of the premium after a negative announcement.

4.2.2 Crossover in the investment/speculative grade category

The second hypothesis regarding the magnitude of a credit rating change considers the grade of the credit
risk: investment or speculative. This study works with the belief that the level of the CDS market reaction
will depend on the magnitude of the rating change. Consequently, this implies that a higher CDS market
reaction is expected after a downgrade of two credit risk categories than after a downgrade of one risk
category, for instance. However, there can be cases where two rating changes are of the same magnitude
and yield very different levels of abnormal spread changes. These could be the cases of rising stars or fallen

angels, defined by Marshall (2001). While rising stars are considered the issuers with an initial credit rating

27



on the speculative grade that are upgraded to investment grade category, fallen angels are entities that were
initially investment grade issuers and are now downgraded to speculative grade. Being placed on the
investment grade or the speculative grade can yield very different implications, for example, investors may
have selection criteria for only including in their portfolio assets graded as investment grade securities.
Research such Finnerty et al. (2013) have also investigated these particular cases, concluding that there is
a stronger CDS market reaction toward these crossborder events than to a same magnitude credit change
within the same category. Between both types, these authors find that rising stars generate higher abnormal
spread changes than fallen angels which they explained by the fact that upgrades come as a greater surprise

to the market since it focuses on monitoring for downgrades.

In context, this paper will investigate whether a more pronounced market reaction to credit rating
changes can be observed if such credit rating changes place the issuers in the other investment grade
category. The hypotheses are defined as follows:

Hypothesis 5: The CDS market reaction is higher to fallen angels and rising stars than to downgrades and
upgrades, respectively.
Hy s The CDS spread change to downgrade (upgrade) announcements is equal to the CDS spread change
reaction to fallen angel (rising stars) announcements.
H, 5 The CDS spread reaction to downgrade (upgrade) announcements is lower than the CDS spread change

reaction to fallen angel (rising stars) announcements.

Hypothesis 6: There is an asymmetric CDS spread reaction to fallen angels and to rising stars
announcements.
H, ¢ The CDS spread change reaction to fallen angel announcements is equal to the reaction to rising stars
announcements.
H, ¢ The CDS spread change reaction to fallen angel announcements is larger than the reaction to rising

stars announcements.

At this section, this research anticipates higher levels of abnormal CDS spread change towards
fallen angels than to downgrades and towards rising stars than to upgrades. Furthermore, larger levels of
CDS spread change are expected to happen after the rating announcement moves the issuer from an

investment grade category to a speculative grade than vice versa.

4.2.3 Preceding events

As mentioned above, rating agencies publish credit reviews to inform the market of a potential change of
the credit rating and its direction. It is therefore expected that the agency, within approximately 90 days,

will make another announcement that will confirm the credit rating change or will maintain the rating
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outstanding before the review. Micu, Remolona and Wooldridge (2004) investigated the effects on the CDS
market caused by a rating announcement that have been preceded by another announcement in the previous
60 days. The authors stated that the CDS spread change is not influenced by the existence of preceding
events; however, they believed that events clustering may exacerbate the price information. This part of the
paper is addressed to discover if the information contained first announcement is fully incorporated on the

spread or subsequent rating releases are considered. The hypothesis definition results in the following:

Hypothesis 7: There is asymmetric CDS spread reaction to rating announcements that have not been
preceded by reviews than to rating announcements that have been preceded by reviews.
H,, The CDS spread reaction to rating announcements that have not been preceded by a review is equal to
the CDS spread reaction to rating announcements that have been preceded by credit reviews.
H, , The CDS spread reaction to rating announcements that have not been preceded by a review is larger

than the CDS spread reaction to rating announcements that have been preceded by credit reviews.

This paper expects the market reaction to announcements preceded by a review to be weaker than
to announcements that have not been anticipated by a review, since markets are awaiting an update on the

review status of the issuer’s rating.

4.3 The role of credit ratings before, during and after the crisis

As previously discussed, the crisis of the years 2007-2009 hindered investors’ trust in credit rating agencies
due to a series of underestimations of the credit risk of the issuers rated. Hence, this paper is interested in
investigating whether investors cease to follow credit rating publications after the crisis regardless of the
higher regulations or if ratings still convey material information that is not accessible to the public. If
investors do not base their investment decision on credit rating released anymore, the CDS market reaction
to rating announcement after the crisis is presumed to be weaker than the period before the Great Recession
or during. Some papers have already incorporated the effects of the crisis on their studies. For instance,
Bedendo, Cathcart, El-Jahel and Evans (2013, 2018) found a significant decrease in the CDS spread
response to a rating change since the beginning of the crisis in mid- 2007. These authors attribute this
decline in the impact of credit rating changes to the reputational damage experienced by the rating agencies.

Consequently, the hypothesis of this research is defined:

Hypothesis 8: The perception of rating announcements was harmed after the crisis.
Hy g Credit rating announcements lead to lower CDS spread changes after the crisis.

H, g Credit rating announcements did not lead to lower CDS spread changes after the crisis.

In this part of the study, a weaker CDS market reaction to credit events after the crisis period is

expected, as a consequence of investor’s loss of trust in these rating agencies.
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4.4 CDS influence in forecasting rating events

Credit rating agencies consider many different factors to determine the rating imparted to an entity, such as
country and industry risk or competitive position, according to S&P Guide to Credit Rating Essentials
(2014). This paper includes a study to investigate whether among these factors the spread of a CDS trading
on the obligations of such corporate could influence the rating category entitled to that corporate. A spread
change could therefore be an indicator of the probability of a credit event happening. Hull et al. (2004),
Ismailescu and Kazemi (2010) and Finnerty et al. (2013) also performed this study on their papers to
demonstrate the capacity of the CDS to estimate the probability of negative rating events occurring. This

paper intends to bring additional information on this field and defines the following hypothesis:

Hypothesis 9: CDS spread changes can predict rating announcements.
Hy o CDS spreads can estimate the probability of a credit event taking place.

Hg, 9 CDS spreads can not estimate the probability of a credit event taking place.

This paper expects to find that CDS spreads can be used to predict rating announcements, especially

if the CDS market anticipation to rating announcements is evidenced in the previous parts of this research.

4.5 Chapter summary and conclusions

An explanation of the incorporation of credit risk changes in the rating assessment process and in the CDS
spreads can be found in Figure 1.

Figure 1. Incorporation of credit risk changes.
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Source: Prepared by the author based on the hypothesis’s rationale.
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CHAPTER 5 Data and descriptive statistics

This chapter is dedicated to explaining the data collection process as well as how the variables were
constructed. Furthermore, this chapter will provide an overview of the merging of both datasets and a

descriptive analysis of the survival sample.

5.1 The data sets

To conduct this study, two types of data were used: data on credit rating announcements and CDS spreads.
The data obtained regards to the US market and corresponds to the period between January 2004 and
December 2018 so as to reflect the pre-crisis, crisis and post crisis periods.

5.1.1 Credit rating data
A collection of the long-term issuer credit rating publications of the two major rating agencies S&P and

Moody’s for United States’ corporates between the years 2004 and 2018 was obtained from Bloomberg.
The study narrows the data set to these two agencies as they are in charge of the evaluation of the majority
of the US rating market and for comparability purposes with results of existing literature on the topic.

From the types of ratings that Bloomberg terminal provides, Issuer Rating and Long Term Foreign
Currency lIssuer Credit are included from to Moody’s and S&P respectively. This selection criteria was
based on Norden and Weber (2004) scale of creditworthiness for the rating types of both agencies. An
example of the credit rating data information provided by Bloomberg can be seen in Figure 2. In this case,
PepsiCo Inc experienced on the 26th of April 2017 a credit rating upgrade on its S&P rating and Microsoft
Corp received a negative review by Moody’s on the 13th of June 2016. From the data available, this paper

did not consider outlooks since a few number of observations could be obtained.

Figure 2. Bloomberg credit rating announcement examples.

Company Name Datef Rating Type Agency  Curr Rtg Last Rtg Ctry Industry Type
i

01) PepsiCo Inc 04/26/2017LT Foreign Issuer .. S&P A+ A US Food and Bever..

Company Name Datef Rating Type Agency Curr Rtg LlastRtg Ctry Industry Type
|

/

100) Microsoft Corp 06/13/2016 Issuer Rating Moody's Aaa US |Technology
Source: Bloomberg terminal data.

After downloading the data of interest, variables were constructed to account for the type of credit
event following the previous reasoning. First, in order to be able to identify an equivalency between the
different scale systems of the agencies, a numeric system was constructed. The results for the mapping of

these agencies on a 21-grade scale are shown in Table 2.
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Table 2. Rating systems explanation and numerical scale equivalence.

S&P Moody’s Level of credit risk Numerical scale Grade
AAA Aaa Minimal 1
AA+ Aal Very low 2
AA Aa? Very low 3
AA- Aa3 Very low 4
A+ Al Low 5
A A2 Low 6 Investment grade
A- A3 Low 7
BBB+ Baal Moderate 8
BBB Baa2 Moderate 9
BBB- Baa3 Moderate 10
BB+ Bal Substantial 11
BB Ba2 Substantial 12
BB- Ba3 Substantial 13
B+ Bl High 14
B B2 High 15
B- B3 High 16
CCC+ Caal Very high 17 Speculative grade
CccC Caa2 Very high 18
CC- Caa3 Very high 19
CcC Ca Near default 20
C Near default 20
SD C In default 21
D In default 21

Source: Prepared by the author based on data provided by S&P and Moody’s.

Subsequently, the data was set up to construct the variables that will indicate the type of
announcement and its direction.

Three types of rating announcements were created and are defined in Appendix B. The first rating
announcement type is denominated as credit rating change and occurs when there has been an actual change
on the credit rating of the issuer, and it is now classified in a lower or higher notch of the numeric scale.
Credit rating changes can be downgrades, if the rating agency places the issuer in a lower scale on the rating
system, or upgrades, if the issuer now has been related with less credit risk. The second type of rating event
is the review, and it takes place when the agency has placed an issuer under evaluation to decide whether
there will be a credit rating change in the near future. Reviews can be positive, negative or neutral when
the expected direction of the credit rating change is upgrade, downgrade or not defined yet, respectively.
Last, this paper considers stable ratings after reviews as the situation where the last rating announcement
placed the issuer in a review scenario and the current publication states whether the potential change has
materialized. These types of events can be stable ratings after positive, negative, or neutral reviews. Issuers

having a rating denoted by Bloomberg as withdraw rating (“WR”) or no rating (“NR”).

After having determined the type of rating announcement of each observation, a variable was

created to indicate the direction of the announcement, whether is positive, negative or neutral, if applicable.
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Lastly, a variable that expresses the magnitude of the change in terms of the number of notches shifted in

the numeric scale as a consequence of a rating change.

When observing the data, it was noticeable that the rating publications tended to cluster, certain
companies have multiple credit rating events announcements over a certain period. This could be explained
by the fact that credit changes are preceded by reviews in many of the cases. In order to avoid contamination
and control for clustering of events, in case a company has experienced rating events that overlaps in a 90
days period, only the first event is included from the sample. Additionally, for the cases where both agencies
have released an announcement for the same company on the same day and the announcement is of the
same nature, the event will be considered once. It is to be noted that this study does not control for cross-

agency contamination.

5.1.2 CDS spread data

With regards to CDS information, due to timely availability of information, daily CDS spreads are obtained
from two sources within Datastream: CMA Datavision for the period from 2004 to 2007 and Thomson
Reuters DataStream for the observations of 2008-2018. Only daily quotes corresponding to trading days
were considered for study.

To gather this data, a portfolio in Bloomberg was created to obtain the ISIN of the US companies
that experienced a credit announcement over the years studied. However, ISIN data could not be obtained
from all the companies of interest and therefore, their corresponding credit rating observations were

dismissed.

With the ISINs, Thomson Reuters tickers could be identified and further used to construct the CDS
codes, consisting of the company's ticker, the maturity, the currency and an indicator or the type of
restructuring that constitutes a credit event. For this study, CDS codes for 5-year corporate credit default
swaps spreads quoted in bp over a USD notional with no restructuring credit event considered were
formulated. CDS contracts with 5-year maturity were preferred as they are the benchmark maturity in the
CDS market and are the most liquid contracts, according to the body of knowledge. Moreover, CMAs
Datavision codes could be converted into the Thomson Reuters equivalent codes using the guidelines
provided by DataStream. The restructuring term considered for the dataset was AX, which indicates that
no restructuring event is considered, following Thomson Reuters statement that restructuring term choice
should be based on a regional preference and AX is preferred for the US market (Appendix A). This
preference can also be explained by the fact that a routine modification of obligations or soft changes would
cause a credit event situation leading to an opportunistic behaviour of the protection buyer which will

receive a payout, Fabozzi (2013).
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5.2 Merged dataset and descriptive analysis

5.2.1 Merged Dataset

The merging of data sets required to transpose the CDS dataset from wide to long data. Next, a variable
was created in both the CDS and the credit rating datasets which concatenated the ISIN and the date, the
rating publication in the rating dataset and the day of the daily spread for the CDS data. This variable was
used to merge the datasets one to many, leading to a final sample of 504,654 observations equal to 2,094
different credit events announcements of corporates with trading CDSs.

5.2.2 Descriptive analysis

As stated above, the sample used for this study comprises a total of 2,094 credit announcements. The vast
majority, 88.35% (1,850 announcements) are reported by S&P while only 10.50% (212 announcements)
are published by Moody’s. The remaining 1.15% (24) of announcements have the particularity that both
agencies released the same type and dimension of change in the same day. Since the study focuses on
discovering the impact of the credit rating changes overall regardless of the agency who published it, one
of the two announcements was deleted from the sample to avoid duplicates, as explained before.

During the studied period, 589 (28.13%) upgrades were announced and 614 (29.32%) downgrades.
When analysing the frequency of the reviews, we can observe a great number of negative reviews, 492
(23.50%), compared to 233 (11.13%) positive reviews and only 29 (1.38%) cases where neutral reviews
were announced. Moreover, there were 111 (5.30%) stable ratings after negative reviews, 16 (0.76%)
observations of stable ratings after positive reviews and 10 (0.48%) stable ratings after neutral reviews. All
types of events considered, 1,122 were negative events and 933 positive events, and neutral events were
39. The average level of credit risk of the entire sample is moderate, being the average rating BBB- in S&P
scale and Baa3 in Moody’s. Overall, the mean dimension or magnitude of the credit ratings changes
amounts to 1.32 for downgrades and -1.17 for upgrades, indicating that by average the credit rating changes
did not change by more than 1 tranche in the numeric credit risk scale. When the mean dimension is

observed on a yearly basis, the dimension of change is moderately higher for the crisis period.

When observing the distribution of these announcements among the studied period, we can
appreciate a considerably higher number of announcements in the years 2008 and 2009. This surpassing
number of credit releases is explained when placing it in the context of the US financial crisis years, where
over those years corporates suffered continuous changes on their credit risk. A more detailed breakdown of

the distribution over the years of the announcements can be seen in Table 3.
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Table 3. Credit rating announcements distribution over the years of interest.
Type of event

Stable Stable  Stable
ratings ratings  ratings
after after after Total
negative  positive  neutral
reviews  reviews reviews

Negative  Positive  Neutral

Year  Downgrades Upgrades : . X
reviews  reviews  reviews

2004 6 4 4 2 0 2 0 0 18
2005 23 39 32 13 1 7 1 0 116
2006 35 37 43 21 3 13 1 0 153
2007 57 35 45 20 4 14 1 1 177
2008 79 32 69 11 0 13 1 2 207
2009 86 22 55 23 0 11 0 0 197
2010 34 62 23 24 4 7 0 1 155
2011 42 55 41 24 2 8 0 2 174
2012 38 40 30 8 1 11 0 1 129
2013 22 49 25 33 4 2 0 1 136
2014 24 53 26 11 1 4 1 0 120
2015 43 43 35 14 5 3 1 2 146
2016 57 44 21 10 1 6 1 2 142
2017 32 40 25 9 1 4 3 2 116
2018 36 34 18 10 2 6 0 2 108
Total 614 589 492 233 29 111 10 16 2,094

Source: Prepared by the author based on data provided by Bloomberg.

Similarly, in Table 4, we can see a distribution of the credit rating announcements over the period
of interest. From this table we can infer the proportionally higher amount of the credit rating announcements
over the crisis period. Moreover, the dimension of the credit rating change was also considerably higher
during the crisis period as displayed in Table 5. In this table is also noticeable downgrade dominance over

upgrade only during the crisis period.

Table 4. Credit rating announcements distribution over the periods of interest.

Period

Type of event Pre-crisis Crisis Post-crisis Total
Downgrades 64 222 328 614
Upgrades 80 89 420 589
Negative reviews 79 169 244 492
Positive reviews 36 54 143 233
Neutral reviews 4 4 21 29
Staple ratings after negative 29 38 51 111
reviews

Staple ratings after positive 0 3 13 16
reviews

Staple ratings after neutral 5 2 6 10
reviews

Total 287 581 1,226 2,094

Source: Prepared by the author based on data provided by Bloomberg.
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Table 5. Dimension of rating changes per period.

Period Mean Standard deviation Minimum Maximum
Pre-crisis -0.0592 0.9106 -5 2

Crisis 0.3425 1.1607 -8 5
Post-crisis -0.0464 1.0695 -8 5

Source: Prepared by the author based on data provided by Bloomberg.

Regarding CDS data, the sample contains information of 589 CDS trading over the period studied
which lead to 504,654 observations.

Table 6 presents the number of CDS trading and number of daily spreads per year. It can be
observed that the higher number of CDS trading and observations happened during the crisis years and in
2010. In addition, the average CDS spread reaches its maximum quotes also during the financial recession
years. For two of the years, there are reference entities with a maximum CDS spread larger than 10,000 bp,
which entails a premium of the 100% of the notional value. CDS spread above 10,000 bp are considered to
occur when the risk of default is imminent or when a company is in financial distress, according to Hull et
al. (2004). All the above reflects the impact on the CDS market of the financial recession. In table 6, what
is also noticeable is the high volatility of the CDS spreads, measured as the standard deviation, during the

crisis years.

Table 6. Credit default swap data distribution and summary statistics over the years of
interest.

Year O'ESET\?;E::S Nucrpebdei; o Mean 3:3?;?2?] Minimum Maximum
announcements
2004 4,338 18 100.6067 96.4227 16.80 460.90
2005 27,956 116 124.1333 214.2389 1.00 2,541.80
2006 36,873 153 117.3088 158.5367 3.00 1,010.00
2007 42,657 177 120.0661 161.6107 3.20 2,038.80
2008 49,887 207 440.8538 731.0973 9.80 23,645.20
2009 47,477 197 915.7419 1,405.293 1.20 23,645.20
2010 37,355 155 449.7381 689.7812 21.18 1,0695.59
2011 41,934 174 308.0011 417.9498 16.28 6,825.45
2012 31,089 129 445.3064 1,007.4480 22.17 14,845.46
2013 32,776 136 253.617 299.7443 16.98 2,401.54
2014 28,920 120 251.2536 596.4070 18.31 8,992.36
2015 35,186 146 295.3150 969.4038 13.10 14,565.25
2016 34,222 142 417.3503 1,090.3630 14.22 10,099.17
2017 27,956 116 263.2308 406.3606 17.89 2,999.00
2018 26,028 108 241.5410 400.7182 14.70 4,573.81
Total 504,654 2,094 349.3112 770.8379

Source: Prepared by the author based on data provided by Thomson Reuters.

36



When observing the CDS data in terms of period of interest in Table 7, it can be noticed the

proportionally higher number of CDS trading during the crisis and its higher CDS spreads.

Table 7. Credit default swap data summary statistics over the periods of interest.

Period CDS trading N“mbef of Stapdqrd Minimum Maximum
observations deviation
Pre-crisis 287 69,167 180.4604 1.00 2541.80
Crisis 581 140,021 985.8007 1.20 23,645.20
Post-crisis 1,226 295,466 722.8847 13.10 14,845.46

Source: Prepared by the author based on data provided by Thomson Reuters.

Table 8 displays the number of CDS trading over each rating type issuer and the average CDS

spread per credit risk category. The table gives signs that the average CDS spread increases as the credit

risk level increases, however, it can be seen that the majority of the CDS contracted is concentrated on the

centre of the credit risk rating system, suggesting that the markets tend to enter in more CDS contracts when

there is moderate to substantial risk. Moreover, the average CDS spread over the CDS observations sample

is 349.26 basis points.

Table 8. Credit default swap data distribution and summary statistics over the credit risk categories.

Rating Scale N Mean Star_1d§rd Minimum Maximum
deviation

1 14 64.4900 114.042 3.87 446.65
2 9 144.368 216.712 7.80 702.93
3 24 83.1680 109.604 7.50 353.37
4 58 107.6460 164.777 7.00 902.50
5 90 71.7410 72 11.50 366.60
6 162 91.6130 113.11 9.40 590.09
7 205 132.2960 187.255 1.20 1,048.00
8 300 104.7010 111.858 10.90 901.48
9 401 171.3230 277.977 14.75 3,331.50
10 275 224.2 296.91 23.80 2,911.32
11 200 278.815 354.094 9.00 3,677.30
12 176 351.686 491.93 32.78 4,473.89
13 205 502.467 486.912 32.78 4,381.78
14 170 573.097 626.208 55.00 5,456.22
15 153 986.315 1159.901 117.34 9,640.25
16 125 1339.557 1509.689 2.30 9,640.25
17 50 2134.908 2254743 235.93 13,050.17
18 43 2757.264 2882.97 3.50 13,050.17
19 8 3292.232 2934.91 756.91 8,261.19
20 27 2691.97 3054.06 235.93 12,930.86
21 26 4042.292 3881.226 863.16 14,565.25

Source: Prepared by the author based on data provided by Thomson Reuters.
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5.3 Chapter summary and conclusions

From the sample data, concerning the credit rating observations, the vast majority of the announcements
are published by the S&P. As to the type of announcements in the sample, the predominance are
downgrades, upgrades and negative reviews, which together represent almost three quarters of the whole
sample. Also, the sample is close to having an equal number of positive and negative events. Lastly, the
average level of credit risk of the entire sample is moderate and on average the credit rating changes did
not change by more than 1 tranche. In terms of the timing of these credit announcements, a higher number

of rating publications happened in 2008 and 2009, which coincide with the US financial crisis years.

In regard to the CDS observations, there is a cluster of CDS trading during the crisis years where
the average CDS spread also reaches its maximum quotes and a higher volatility of the spreads is observed.
Additionally, the majority of the CDS are agreed over entities with a moderate and to substantial credit risk

rating.
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CHAPTER 6 Methodology

In chapter 6, the methodology employed to conduct the research is described. In the first section the event
study methodology can be found, followed by the logistic regression model and the description of the

robustness test.

6.1 Event study

An event study is performed to determine cumulative abnormal spreads changes for US CDS corporates

following a rating event occurred between 2004-2018.

6.1.1 Event and event day

The event day is defined as the date when any agency publishes a credit rating announcement and it is
considered as day zero, Brown and Warner (1985). Different types of events are included in this study,
being all credit rating announcements. In this research, announcements can be in the following forms:
downgrades, upgrades, positive reviews, negative reviews, neutral reviews, stable ratings after negative
reviews, stable ratings after positive reviews and stable ratings after neutral reviews. These announcements

are further clarified in Appendix A.

6.1.2 Event window

The event window is defined as the number of days around the event date, as stated by Brown and Warner
(1985). They also explained that during those days the abnormal returns are calculated. When the event day
is a certain day a narrow event window is preferred to capture these abnormal returns; however, in case of
the possibility of leakage, the event window should be wider before the event date, according to Weil,
Wagner, and Frank (2001). Both agencies have stated that if they consider having all the information
available to assure a change in the credit rating of an entity, the rating change will be immediate.
Nevertheless, when it gets to their notice that a certain event might affect a credit rating, the agencies will
react towards this information within 90 days, according to S&P Guide to Credit Rating Essentials (2014).
Moreover, in case the CDS market obtains credit information prior to the rating announcement day,
abnormal spread reaction will occur before day zero. Following these ideas, an event window of starting

on the 90 day before the event day seems adequate for this study.

Furthermore, in order to better capture a potential anticipation capacity of the CDS market or a
leakage in the market before the event, the event window is further fractionated into narrower time intervals:
[-90,-61], [-60,-31] [-30,-11] [-10,-2] [-1,1] [2,10] [11,30]. A common pattern within the literature is the
division of the event window in subintervals of one-month length. In a similar way than Galil and Soffer

(2011), this paper specifies narrower windows the closer to the event day. Each subinterval will be studied
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to investigate if there is a particular moment of the event window where the reaction in the CDS market is
stronger.

6.1.3 Estimation window

The period during which no event is occurred is defined as the estimation period, MacKinlay (1997). Over
this period, it is possible to calculate the normal returns: how the returns should behave in absence of an
event. This study follows literature on event studies where MacKinlay (1997) suggests the use of an
estimation window of the 120 days prior to the event window. An illustration of the estimation and event

windows can be found in Figure 3.

Figure 3. CDS change of a corporate over the estimation and event window.
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Source: Prepared by the author based on data provided by Thomson Reuters.

6.1.4 Selection of sample events

As mentioned before, events that have been preceded by other events in the prior 90 days have been

excluded from the sample in order to avoid contamination due to clustered events.

6.1.5 Calculation of normal spread change, abnormal spread change and cumulative
abnormal spread change

According to the event study’s methodology, the value of the information contained in the event is measured
by the abnormal returns, Brown and Warner (1980).This paper looks towards the potential abnormal CDS

spread changes caused by a credit event, being these events rating announcements.

To test so, abnormal CDS spread change is defined as the difference between the actual CDS spread

change and the normal CDS spread change, where normal CDS spread change is the expected change in
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absence of the event, MacKinlay (1997). This means, for this research topic an abnormal CDS spread
change is the deviation between the actual observed spread change and the expected CDS spread change if
there has not been a credit event. In the literature, there are two common approaches to obtain these
abnormal CDS spread changes: though the market-adjusted model and calculating normal returns to later

compare them to the actual spread change and obtain abnormal spread change.

On the one hand, the market-adjusted method adapts the CDS spreads changes to control for market
wide factors. According to papers like the one of Norden et al. (2004), this implies to adjust CDS spreads
with a CDS spread index. This index could be calculated as the equally weighted average of all CDS spreads
within the same rating category of each company. This way, the spread change is related to the spread
change of a portfolio.

On the other hand, the other approaches need the calculation of the normal CDS spread change.
Within the literature, different models have been used to calculate these normal changes such as constant
mean return model or market-adjusted model, MacKinlay (1997). The former assumes a constant mean
return over the window while the later predicts the normal change of the asset performing an Ordinary least

squares (OLS) regression for each company over the estimation window.

Many researchers, such as Norden et al. (2004) and Hull et al. (2004) used a market-adjusted model
to calculate abnormal returns or abnormal spread change. However, according to other sources this method
is considered to be less reliable and it seems less adequate for this event study for several reasons. First,
given that there are several credit rating categories, this research does not count with enough observations
to construct meaningful indices for all rating categories per day. Moreover, and as Micu et al. (2006)
advocate, CDS spreads changes vary widely even within the same rating class, which questions the
adequacy of the market-adjusted model. Second, market model is claimed to be more appropriate for
periods where high spread volatility existed, such as the crisis period is. Consequently, this research
employs a model similar to the one of Micu et al. (2006) and Cathcart et al. (2013) as it performs a market
model for the calculation of normal returns which will be further used as a benchmark to estimate the
abnormal returns. Like these authors, a market index is built with the median spread to control for outliers

common in high volatile data and in periods of study when there was a crisis.
As mentioned above, this event study is intended to capture abnormal spread changes that might

happen due to rating announcements. To do so, first, normal returns are calculated over the estimation

window of the 120 days prior to the event window, this is [-210,-90].
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Moreover, the spread changes are calculated as the percentual change of the daily spread per CDS

and of the daily CDS-index. The Eq. (1) displays these calculations:

Sit

D ISCpype ML (1)

T ISmi-1

SCit=

Sit-1
where SCit is the normal spread change of CDS i between day t and t-1, Sit and Sit-1 are the premium of
CDS i for day t and t-1, respectively. ISCmt is the median spread change of the CDS market index of CDS
i on day t and median spread of the CDS index of day t and t-1 are I1S,,+ ISy:—1-

After this, an estimation of the market model parameters ai or intercept and Bi or slope is
computed using the Eq. (2):

SCit = &+ BilSCi¢ + €5 (2)
where €;; is the part of the change explained by firm-specific events. Afterwards, abnormal spread change

(ASC) is calculated as follows:
ASCye = SCyp — (<i+ BiISCre) (3)

The following step is the calculation of the cumulative abnormal spread change (CASC) for each

CDS in the sample by adding the abnormal spread changes within the event window as Eq. (4) shows:

CASCi[tl,tZ] = Zg ASCye (4)

Different events studies are conducted following this methodology to capture the cumulative

abnormal spread change under different scenarios to give response to the hypotheses developed.

6.1.6 Test for significance of abnormal spread change

Once abnormal spread changes are computed, it is necessary to study their statistical significance running
a significance test. There are several ways of testing significance, the preference falls upon the assumptions
to be made about the distribution of the abnormal returns, MacKinlay (1997). Overall, these tests can be
divided into parametric and non-parametric tests. The former tests make assumptions of abnormal returns
being normally distributed, unlike non-parametric tests. This paper studies the significance of the CASC

using both parametric and non-parametric tests.

This research uses a t-statistic, which is the most common parametric significance test over the
literature. However, three assumptions have to be checked over the dependent variable to corroborate the

validity of a t-test, Brown and Warner (1980). First, the sample needs to be a random sample which is
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verified by the fact that the sample data has been selected randomly from the population and it is equally
likely to be included in the analysis. Second, the dependent variable is continuous, which can be confirmed.
And third, the observations follow a normal distribution. However, some papers such as Ismailescu and
Kazemi (2010) or Hull et al. (2004) stated that CDS spread differences are mostly positive skewed and thus
non-normally distributed. In order to check the former, this study considers the large sample size (504,654
observations) and assumes that it follows an approximately normal distribution. In addition, to further
investigate the normal distribution of the data a histogram is plotted and a summary statistic of the CASC
is presented Appendix C. A considerable number of observations lay within the same range of values;
however, certain outliers observations make this distribution initially non normal. After analyzing the
substantial standard deviation, this study removed the outliers by winsorizing at the 1% and 99% level. The
histogram of the CASC after the winsorization shows a normal distributed observation sample and
therefore, a normal distribution of the data is concluded.

Normal distribution can be also tested using the Shapiro-Wilk statistic. When conducting this test
(Appendix C), conversely, the outcomes suggests that the data still does not follow a normal distribution.
Under the assumption that spread changes do not follow a normal distribution, t-test will turn out to be less
reliable and non-parametric tests are needed. Therefore, and in order to yield robust results, this study also
searches for significance using non-parametric test likewise Norden and Weber (2004), but conducting in
this case the Wilcoxon Mann-Whitney sign rank test to control for the possible non-normality of the CDS

spread changes, according to what Harris and Hardin (2013) described.

Therefore, in the search for significance, the study will assess if the CASC are significantly
different from zero. As for the t-test the null hypothesis examines the mean of CASC being equal to zero,
unlike the non-parametric tests, where the null hypothesis is defined as the median of the CASC to be equal

to zero.

Significance tests are adapted to each hypothesis. For the first set of hypotheses (H1, H2 and H3)
and hypothesis 8, an independent one-sample t-test is performed, and two tailed p-values are observed.
Differently, an independent two-sample t-test is conducted in the research of significance of the results of
the second set of hypotheses (H4, H5, H6 and H7). The two-sample t-test have different variations,
depending on the relationship between the samples (independent or paired), the sizes of the samples (equal
or unequal) and the variances of the observation in the sample (equal or unequal). For all the hypotheses,
an independent test is performed with unequal samples sizes. However, any differences in variances had to

be investigated. To do so, a F-test was performed in the following manner, Snedecor and Cochran (1983):

=3
F=20)
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where S; and S, represent the sample variances. Ratio outcomes different from zero indicate unequal

population variances. After performing the F-test, this study observes unequal variances.

6.2  Logistic regression study

If the CDS market is found to be able to anticipate credit announcements, this paper will research the
forecasting power of this market, its capacity to predict credit events. Though a logistic analysis this paper
will model the probability of a credit announcement happening attributed to CDS spread changes. This
methodology is adequate for this purpose, as it is used to predict the relation between a binary dependent
variable and certain independent variables which are called predictors, Menard (2010). Similar to an OLS
regression, a logistic regression determines whether the predictive power of a variable is statistically
significant. This test relies on three main assumptions: large sample size, no multicollinearity between

predictors, and extreme values or outliers, which can be all verified.

To set up the data for this analysis, this paper follows the methodology of Hull et al. (2004) where
the data of each CDS trading is sectioned in non-overlapping 30-days intervals. Out of the intervals formed,
those where a rating event took place were disregarded. After constructing the intervals, a dummy variable
denoted by P is created that yields a value of 1 when in the following interval a rating announcement occurs,

and zero otherwise. The logistic model is established as:

1
P=1_e—(b0+b1x) (6)

where P is the probability of a rating announcement being published within the coming 30-days interval; x
is the predictor measured by the spread change in basic points in each interval defined as the difference
between the last spread and the first spread observed in the interval; and b, and b, are constants. To perform
this study, this paper assumes that the probability of a rating announcements over the next period follows

a logistic distribution with parametersb, and b; and time-varying covariates X.

The coefficients obtained in the logistic model give indication of the variables having predicting
power over a rating announcement occurring. However, in order to reveal the measure of the impact of
spread changes on the probability of a rating announcement being published, the studies of Hull et al. (2004)
and Finnerty et al. (2013) calculated what they both called probability sensitivity measure. This value
measures the increase/decrease in the probability P of a rating event associated with a one basis point
increase/decrease in the spread change x. Similarly, this paper reflects the magnitude of the impact on the
probability by means of marginal effects. In these regressions, the significance of the coefficients is

investigated according to the Wald test value, denoted by z.
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6.3 Robustness check

Similar than the event study of section 6.1, this paper conducts a second event study to obtain the cumulative
abnormal spread changes attributed to the events using the market-adjusted model to calculate the abnormal
cumulative CDS changes as a robustness check. The market-adjusted model is performed in a similar way
as Norden et al. (2006) did. This is, the CDS spread changes until the event day are adjusted by the changes
of a CDS spread index formed by entities of the same rating class of the company’s last rating. From the
day of the event, the adjustment over the CDS spread will be done with a CDS spread index formed with

the current rating category. As a result, abnormal spread changes are calculated as follows:

it = Sit-1) — Iix — Iip—1) if <0

CDS index adjustment = ASC;; = {(Sit —Si1) = U —Ipy) ift=0

()

where ASC;; accounts for the abnormal spread change for CDS i on day t, S;; represents the CDS spread
for CDS i on day t and [;; and I, are CDS spread index for same as CDS i last rating class on day t and
same as CDS i current rating class on day t, respectively. Daily CDS spread index levels correspond to the
equally weighted cross-sectional mean of all CDS spreads for a certain rating class in the sample. Similarly,

the significance of the results is tested with a t-test.

6.4  Chapter summary and conclusions

This section displays the associated predictive validity framework with the purpose of providing an
overview of the conceptual relationship and the methodology design. This framework contains boxes which
illustrate the relation between variables. The research question is whether a rating announcement lag or
lead the CDS market on the understanding of a change in the creditworthiness of an entity. In this model, a
positive announcement on the credit risk of a company is associated with a narrowing of the CDS spread
which is materialized on negative CASC, while negative events are related to widening of the CDS spreads

and positive CASC. A visualization of the conceptual model can be found in Figure 4.

Figure 4. Conceptual framework.
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Source: Prepared by the author based on the methodology’s rationale.
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CHAPTER 7 Empirical results and analysis

In this chapter the results obtained after following the methodology elaborated in chapter 6 for the CDS

market response to rating announcements are presented and explained.

7.1 Content information of rating events

In this first section, the results obtained on the research on the CDS market response to each type of credit
rating announcement are displayed in Table 9. This paper was expecting to find evidence of rating events
containing valuable information to the CDS market by noting significant CASC on and from the day of the
event. The evolution of the spread changes over the windows can be found in Figure 5. This study finds
evidence to partially confirm the hypotheses 1, 2 and 3, as overall market reaction is found as well as certain
levels of anticipation to these events. In general, more support of the previous is obtained through the signed

rank test than through the t-test.

Figure 5. CASC per event type over the event window.
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Source: Prepared by the author based on results from Stata.

With regards to negative events, the expectation was to observe positive CASC on and after the
announcement day. In the cases of downgrade announcements, on the one hand, significant positive

abnormal spread changes could be already noticed prior to the event day from the window [-30,-11],
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providing evidence in favour of the alternative hypothesis that indicates anticipation of the CDS market to
credit downgrades. On the other hand, the highest level of CASC, which is significant at a 1% level, can be
seen in the window [-1,1]. This can be interpreted as a sign of market reaction towards downgrades, as such
window contain the announcement day. The days after the announcement display a significant narrowing
of the spread at a 10% level, which may reveal price adjustment. In general, there is more evidence to reject
the null hypotheses using the signed-rank test, as CASC are significant in almost every time interval.
Overall, it can be stated that downgrades are anticipated by the CDS market with a widening of the spread,
however, there is still market reaction on the announcement day and price adjustment of such reaction

afterwards, similar to prior studies such as the one of Norden et al. (2004)

A similar scenario is observed when negative reviews are published, where significant positive
CASC from day -10 are observed. This implies, as some prior literature like Norden et al. (2004) has
confirmed that negative reviews can be anticipated by the CDS market while they still convey new and
material information appreciated by the investors on their announcement. This is consistent with finding
the highest level of CASC (0.10%), on the event day interval [-1,1]. As downgrades, significant negative
CASC are noticed after the announcement, in this case only on the [11,30] window. Also, the signed rank

test exhibits significant CASC in every sub-interval.

A greater reaction towards negative reviews than to downgrades is to be noted, in line with results
from Norden et al. (2004). The previous can be explained by the fact that reviews do not disclose the
magnitude of the potential credit risk change, but only the direction of such possible change. Consistent
with Steiner et al. (2001), negative CASC are observed after the downgrades and negative reviews which

could be an attempt to adjust the market response on the event announcement from a possible overreaction.

In regard to stable ratings after positive reviews, these events yield positive CASC from the time
interval [-1,1] until the end of the event window. Although these results are in line with expectations of
being perceived by the market as a relatively negative sign, they are not significant in any of the tests.
However, a spread widening in windows [-90,-61], [-60,-31] [-30,-11] and [11,30], can be confirmed using
the signed-rank test.

This paper can conclude to partially support hypotheses 1 and 2 with regards to downgrades and
negative reviews. Significant increase of the spreads already occurs before the announcement, suggesting
anticipation power of the CDS market. Additionally, significant spread changes are found in the [-1,1]
interval which evidences market reaction; however, this reaction is adjusted in the subsequent days as
spreads narrow afterwards. The above is in line with the results of Norden et al. (2004) and Hull et al.

(2004) regarding downgrades and negative reviews. However, these studies found anticipation up to 90 to
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60 days before the event. Regarding hypothesis 3, this paper does not find enough evidence to confirm or

reject CDS response to stable ratings after negative reviews under the t-test.

Regarding positive events, the expectation was to detect negative spread changes on and after the
release of the rating changes. The results of the three types of positive events are very similar as they all
display negative CASC through every time interval, where the highest levels of changes are also caused by
reviews. Significance on upgrades and positive reviews is found in almost the entire event window using
both tests and, once again, higher significance levels through the signed rank test. For stable ratings after
negative reviews, the outcomes are only significant using the sign rank test. All this considered, there is
evidence to partially support the alternative hypothesis about CDS market anticipation, although reaction
at the announcement and subsequent days is also found. This paper finds significance results towards
positive events, contrary to the majority of the prior studies like Norden et al. (2004). In line with the results
of Micu et al. (2006) and Finnerty et al. (2013), which advocate for the upgrades impact on the CDS market
as well as for some level of CDS anticipation toward these events, although to a lower extend that
downgrades. Consequently, this paper partially confirms H1, H2 and H3 regarding market reaction,

however, it must add the CDS market anticipation.

In the cases of neutral events, conclusions are hard to be drawn for several reasons. Firstly, the
CASC obtained follow an almost opposite trend and secondly, no significance could be found in any time

interval. Moreover, the number of events collected is not sufficient to conclude representative facts.

Table 9. Cumulative abnormal spread changes per event type per sub-window.

Window
Type of [00-61] [60-31] [30-11] [10-2] [14]  [210]  [1130]
N 614 614 614 614 614 614 614
CASC  -00285 -00068 00019 00169 00291  -0.0143  -0.0294
T-Value -1.35 -0.35 0.10 1.75 3.40 172 -1.70
Downgrades T\}fojs 01835  0.7445 09085  0.0805% 0.001*** 00895*  0.0935*
Z-Value 4.47 4.50 3.68 2.24 2.20 2.46 3.68
SignrankP- 00000 00000 00002 00125 00138 00135  0.0002
N 589 589 589 589 589 589 589
CASC 0054  -00285 -00395 -0.0286 -0.0167 -00175  -0.0185
T-Value -2.60 -1.35 2255 -3.25 2250 -2.00 11,10
Upgrades | o Pr OO0 ogzss  OQIS 000100100 00480+ 0.2805
Z-Value 6.32 6.22 -5.08 341 -1.97 341 -5.08
SignrankP- 00000  0.0000 00000 00006 00489  0.0006  0.0000
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Table 9. Cumulative abnormal spread changes per event type per sub-window. (Continued)

Window
Tg\f:n‘t’f [-90,-61]  [60,-31] [-30,11] [-10,2]  [1,1] [2,10]  [11,30]
N 492 492 492 492 492 492 492
CASC -0.0095  -0.0318 00185 00225 0.005  0.0066  -0.035
T-Value -0.40 -1.30 0.10 2.00 7.60 0.60 -1.80
Negative T-test P- 0.04750  0.0000 «
i, Valte 0.6940 01950  0.9030 o o 05430  0.0700
Z-Value 23.79 23.79 1942 13.03 7.52 13.03 19.42
Signrank  0.0000 00000  0.0000 0.0000  0.000  0.0000  0.0000
P'Value *k*k *k*k *k*k *k*k *k*k *k*k *k*k
N 233 233 233 233 233 233 233
CASC 00725  -0.0985 -0.0325 -0.0435 -0.0705 -0.0255 -0.02700
bositive | T-Value -2.05 -3.40 -1.60 -30 -4.70 -1.70 -1.10
reviews | T T 004157 000107 01140 Cper’ 0200 ooe10¢ 02700
Z-Value 2150 2150  -17.55  -11.77 679  -1177  -17.55
Signrank  0.0000 00000  0.0000 0.0000  0.0000  0.0000  0.0000
P_Value *k*k *kk *k*k *k*k *k*k *k*k *k*k
N 29 29 29 29 29 29 29
CASC 0.0185 00118 00115 00046 00607 -0.0035 -0.0105
T-Value 0.30 0.30 0.55 0.25 0.80 -0.15 -0.40
Neutral T-test P-
reviews Valte 0.7540 07585 05770  0.8130 04295  0.8905  0.6810
Z-Value 1.47 1.48 121 0.81 0.47 0.81 1.21
S;?Caﬁ’;k 0.1367 01367 02244 04152 06385 04152  0.2244
N 111 111 111 111 111 111 111
CASC -0.1087  -0.016 -0.0718 -0.0125 -0.0267 -0.0445  -0.0355
Stable T-Value -3.15 -3.35 -2.80 -1.00 -3.60 -4.05 -1.50
ratings after | T-test P- . orow . 0.0005 o
nooutive Vilue 0002 0.001 0.006 03175 . 0.0000 0.1310
reviews | Z-Value 23.67 2367  -1933  -1296  -748  -1296  -19.33
Sé?\r)aﬁ’;k 0.0000 00000  0.0000 00000  0.0000  0.0000  0.0000
N 16 16 16 16 16 16 16
CASC 00123  -0.0637 -0.0184 -0.0109 0.0487 00415  0.0225
Stable T-Value -0.15 -0.80 045 0042 115 1.45 0.45
ratings after | T-test P-
bositive Valte 0.8675 04225 06760 07300 02775  0.1670  0.668
reviews | Z-Value 2.22 2.22 1.81 1.22 0.70 1.22 1.81
S;,?Caﬁ';k 0.0260**  0.0260** 0.0690* 02220  0.4789  0.2220  0.0690*
N 10 10 10 10 10 10 10
CASC 00815  -0.0275 -0.0923 00044  0.8795  0.0785  0.0235
Stable T-Value -1.40 -0.40 -1.25 0.15 -0.75 1.20 0.75
ratings after | T-test P-
el Value 0.1905 06820 02500 0.8795 04825  0.2600  0.4780
reviews Z-Value -5.71 -5.71 -4.66 -3.13 -1.82 -3.13 -4.66
SF',?C;I?;" 00000 00000 0.0000 00017 44680 0017  0.0000

The table represents cumulative abnormal spread changes as a % of the change in each time interval caused by each event type
using the market model, where N denotes the number of observations. The null hypothesis is mean-CASC=0 under the t-test
and median CASC=0 under the Wilcoxon Mann-Whitney sign rank test. Statistical significance is calculated using one-sample
t-test and Wilcoxon sign-rank test. Significances at a 1% level is indicated with ***, at a 5% level with ** and at a 10% level

with *,
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7.2 Price sensitivity of the CDS market to credit events

7.2.1 Positive and negative events

Table 10 reports the CASC for both positive and negative events studied in a two-sample test. For this part
of the study, there were expectations that negative events cause a greater response of the CDS market than
positive events. The CDS market reaction over the event window can be found in Figure 6. Overall, there

is evidence in favour of the previous idea and hypothesis 4 is confirmed.

Figure 6. CASC of negative and positive events over the event window.
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All positive events considered follow the same trend as displayed in the previous section
individually, this is negative CASC during the whole event window. Whereas, CASC of negative events
show positive values from day -30 to day 1, and negative values in the rest of time intervals. At first glance,
this suggests that both types of events can be anticipated by the CDS market but still respond on the day
zero. Additionally, negative events are followed by a price adjustment the days after the announcement.
This is all consistent with what was mentioned in section 7.1. Moreover, it can be proved that the differences
of the means are negative for all pre-event intervals and the interval containing the announcement, which
suggests that negative events generate greater spread changes than positive events. These results are overall
significant at a 1% level using both the parametric and non-parametric test, leading to the rejection of the
null hypotheses of both means being equal. However, during the post- event windows a positive difference

in both CASCs can be noticed, although these results are partially significant.
Prior literature found mixed results regarding this topic. Some authors concluded asymmetric

reactions in the absence of significant results of positive events (Norden et al. (2004), Hull et al. (2004) and

Daniels and Jensen (2005)). Others found that both rating types impact the CDS market (Micu, Remolona
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and Wooldridge (2006), Galil and Soffer (2011) and Wengner et al. (2015)). The results of this research
are therefore in line with the latter group of papers, as they evidenced asymmetric CDS market reaction to
upgrades than to downgrades for the total sample. Possible explanations for this asymmetric reaction have
been discussed among the researchers. Dichev and Piotroski (2001) sustained the existence of a bias in the
processing of negative and positive information, while others such as Vassalou and Xing (2003) advocated
the higher marker reaction to negative events as a management disciplinary method. Ederington and Goh
(1998), instead, suggested that this asymmetry is due to the fact that positive announcements only confirm
information that has been already provided by the firm while negative announcements disclose new
information to the market.

Table 10. Cumulative abnormal spread changes of positive and negative events per sub-window.

Window

Tg\f’:n?f [-90,-61] [-60,-31] [30,-11]  [-10,-2] [-1,1] [2,10]  [11,30]
Dositive N 933 933 933 933 933 933 933
oot CASC -0.0652 -0.0553  -0.0413  -0.0300  -0.0321  -0.0220  -0.0225
SD 0.50 0.47 0.35 0.20 0.17 0.20 0.38
Neuatiy N 1,122 1,122 1,122 1,122 1,122 1122 1,122
:\?:‘mse CASC -0.0200 -0.0191  0.0023 0.0203 00626  -0.0044  -0.0313
SD 053 0.54 0.40 0.24 0.25 0.22 0.42
Mean 0.0448 -0.0356  -0.0434  -0.0499  -0.0921  0.5520  0.0150

Difference
T-test T- 195  -156 -2.56 -4.96 -9.39 -0.01 0.45

Value
T\;le;: 0.0251** 0.0563* 0.0052%** 0.0000*** 0.0000*** 0.0274**  0.6764
Z-Value -1.33 -1.92 -2.65 -3.65 -10.83 -0.52 243
S'gr\‘/;fu”ek P 01819  00543* 0.0078%** 0.0003*** 0.0000%** 06010 0.0148**

The table represents cumulative abnormal spread changes as a % of the change in each time interval caused by positive and
negative events using the market model, where N denotes the number of observations and SD standard deviation. The null
hypothesis is mean-CASC=0 under the t-test and median CASC=0 under the Wilcoxon Mann—-Whitney sign rank test.
Statistical significance is calculated using an independent two-sample t-test and Wilcoxon sign-rank test. Significance at a 1%
level is indicated with ***, at a 5% level with ** and at a 10% level with *.

7.2.2 Crossover in the investment/speculative grade category

This section elaborates the results of the effects of the events that make an entity cross to the other side of
the rating scale category. Table 11 presents the outcomes of the study where Panel A exhibits the results
for both downgrades and fallen angels and upgrades and rising stars studied in two-sample tests, and panel
B contains the effects of both fallen angels and rising stars events studied together in a two-sample test.
Moreover, the evolution of the CAASC over the window of the previous three studies is displayed in Figure

7. From these studies, this paper recovered enough evidence to confirm hypothesis 5 and 6.
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Figure 7. CASC of crossborder and non-crossborder events over the event window.
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The first of the tests contains the results of the cases where the credit risk worsens. In both regular
downgrades and fallen angels, positive CASC can be observed from the day -30 and until day 1 event,
while negative CASC afterwards. The effects of the fallen angels are considerably higher than those of the
regular downgrades, to the point that the CASC in the [-1,1] window of a fallen angel almost triples the
ones of a regular downgrade, which is also the only significant window using the t-test. For that reason, in
this study it can only be concluded the different effects of fallen angels and downgrades in days -1 to 1,
rejecting the null hypothesis. Regarding upgrades and rising stars, negative CASC can be observed during
the entire windows of both types of events. The differences in the mean suggest that the effects caused by
the rising stars are, in general, also higher than upgrades. However, also in this study the null hypothesis
can only be rejected in the window [-1,1]. Both tests are in line with what Daniels and Jensen (2005) stated,

as dimension of change affects the levels of spread change.

When assessing the spread changes caused by rising stars and fallen angels, overall, higher reaction
can be noticed in case of fallen angels during the event windows. Also, in this study, the only interval where
significance CASC are found is over the [-1,1] period at a 1% level, using both tests. This leads to support
hypothesis 6 and state that the CDS markets responses to fallen angels are more pronounced than to rising
stars. A possible explanation is grounded in regulatory restrictions and portfolio investment criteria, as

Steiner et al. (2001) suggested. This means, an issuer rated now as speculative forces investors to make

52



selling decisions while a change towards the investment grade does not necessarily end up with an

investment in such corporate. These results, however, contradict those of Finnerty et al. (2013) as they

found that the spread’s response to rising stars is more pronounced than to fallen angels, mainly due to

lower monitoring of upgrades than downgrades.

Table 11. Cumulative abnormal spread changes of crossborder and non-crossborder events per sub-

window.
Panel A
Window
Type of event [-90,-61] [-60,-31] [-30,-11] [-10,-2] [-1,1] [2,10]  [11,30]
N 55 55 55 55 55 55 55
Fallenangels | CASC  -0.0521 -0.0005 0.0005  0.0353 00748  -0.0151 -0.0565
SD 0.37 0.37 0.40 0.26 0.27 0.16 0.36
No fallen N 559 559 559 559 559 559 559
angels CASC  -0.0263 -0.0080 0.0022 00154 00252  -0.0143 -0.0266
downgrades SD 0.55 0.55 0.41 0.23 0.20 0.20 0.42
Mean 0054 00439 -0.0013 001987 00497  -0.0012  -0.0303
Difference
TtestT- o45  -0.79 -0.02 053 1.29 005  -058
Value
T-test P- -
Value 03239 02157  0.4906  0.2983  0.0994 04783  0.2812
Z-Value  -0.00 0.43 -0.03 0.34 -0.45 0.14 137
Sign rank
S ale 09946 06650 00762 07292 06506 08838  0.1686
N 57 57 57 57 57 57 57
Rising stars CASC  -0.0241 -0.0440 -0.0553 -0.0179  -0.0668  -0.0217 -0.0123
SD 0.59 0.54 0.44 0.27 0.23 0.26 0.51
No rising stars N 532 532 532 532 532 532 532
upgra%es CASC  -00570 -0.0259 -0.0377 -0.0289  -0.0122  -0.0173 -0.0190
SD 0.50 0.50 0.37 0.20 0.15 0.20 0.40
Mean 00328 -00177 -0.0171 00103  -0.0550  -0.0051  0.0077
Difference
TtestT-— 549 023 -028 0.28 174 014 040
Value
T-test P- x
Value 03433  0.4078 03901  0.3896  0.0433 04436  0.4565
Z-Value 054 0.20 1.83 0.67 4.96 221 0.72
SF',gcaﬁr;k 05891  0.8362  0.0664* 04972  0.0000%** 0.0271** 0.4666

The table represents cumulative abnormal spread changes as a % of the change in each time interval caused by fallen angels
and downgrades in Panel A and rising stars and upgrades in Panel B, using the market model. N denotes the number of
observations and SD the standard deviation. The null hypothesis is mean-CASC=0 under the t-test and median CASC=0 under
the Wilcoxon Mann-Whitney sign rank test. Statistical significance is calculated using independent two-sample t-test and
Wilcoxon sign-rank test. Significance at a 1% level is indicated with *** at a 5% level with ** and at a 10% level with *.
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Table 11. Cumulative abnormal spread changes of crossborder and non-crossborder events per sub-

window. (Continued)

Panel B

Window
Tg\f:n‘t’f [-90,-61] [60,-31] [30,-11]  [-102]  [11]  [210]  [11,30]
N 57 57 57 57 57 57 57
Risingstars | CASC ~ -0.0241  -0.0443  -0.0550  -0.0181  -0.0668 -0.0218 -0.0122
SD 0.59 0.54 0.44 0.27 0.23 0.27 0.51
otlen N 55 55 55 55 55 55 55
angels CASC  -00522 -0.0005 00005 00348 00743 -0.0152 -0.0565
SD 0.37 0.37 0.40 0.27 0.28 0.16 0.36
Mean 0.0276  -0.0438  -0.0557  -0.0536  -0.1408 -0.0069  0.0450
Difference
THestT- 529 0.08 -0.69 105 290  -016 053
Value
- - **k
T\}Zfltjs 03836 04664 02449 01460 009227 04339 02064
Signrank ;36 -0.16 1.20 0.71 4.23 0.63 117
Z-Value
1 *k
S;?Camk 07160 08728 02272 04759 000" 05539 02409

The table represents cumulative abnormal spread changes as a % of the change in each time interval caused by rising stars and
fallen angels using the market model, where N denotes the number of observations and SD standard deviation. The null
hypothesis is mean-CASC=0 under the t-test and median CASC=0 under the Wilcoxon Mann-Whitney sign rank test. Statistical
significance is calculated using independent two-sample t-test and Wilcoxon sign-rank test. Significance at a 1% level is
indicated with *** at a 5% level with ** and at a 10% level with *.

7.2.3 Preceding events

The last study of this set of hypotheses tests the different effects on the CDS market caused by credit events
that have been preceded by a review and those that were not preceded by a review. Here, it was expected
that events that have not been placed on a review in the previous days will generate greater reaction on the
CDS market than those that were being under review, as they imply a higher surprise. The results of the
CAASC found over the event windows days are displayed in Figure 8. These results are exhibit in Table
12, where Panel A shows the positive events and Panel B the negative events. There is evidence to only
support the hypothesis 7 with regards to negative events.

Figure 8. CASC of events preceded and not preceded by a review over the event window.
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Source: Prepared by the author based on results from Stata.
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In Panel A, both types of positive events display negative CASC over the event window and with
a similar magnitude of spread change in the pre-event windows. However, moderately higher CASC are
noted on the event window [-1,1] in not preceded positive events. After, higher spread changes are noticed
on the events that were preceded by a positive review. Nevertheless, these results are only partially
supported by the signed-rank test higher, thus this study can only validate higher CASC of preceded events
after the announcement and partially reject hypothesis 7. In the case of negative events, it is noteworthy to
mention that, while negative events unpreceded by reviews display positive CASC from day -30 to day 10,
negative events preceded by a negative review do not generate positive CASC in any of the sub-windows.
This might be a consequence of full incorporation of the review information as investors might trust the
potential change on the credit risk. Significance is found using the t-test in windows [-10,-2] [-1,1] and
[2,10], suggesting a higher reaction towards not preceded negative events, similar to the results using
signed-rank test.

Norden et al. (2004) and Micu et al. (2006) agreed that both preceded and not preceded events
generate spread changes on the announcement date. Based on this, it could be understood that investors
appreciate both announcement of potential changes and actual changes similarly. The results of this paper,
however, can not confirm the previous in what regards to the reaction of negative events preceded by a
review. In line with the findings of this section are the results of Norden et al. (2004) regarding the more
pronounced market reaction when the event has not been preceded by another announcement. However,
Micu et al. (2006) found evidence to support a higher level of CDS anticipation to events that were not

preceded by another announcement, which we can not confirm due to insignificant results.

Table 12. Cumulative abnormal spread changes of events preceded and not preceded by a review per
sub-window.

Panel A
Tg\?een(t)f [_901_61] [_601_31] [_301_11] [_101_2] ['1,1] [2,10] [11,30]
Positive N 739 739 739 739 739 739 739
eventsnot | CASC 0.0553  -0.0450  -0.0347  -0.0308  -0.0311  -0.0163 -0.0126
preceded SD 0.51 0.48 0.35 0.21 0.18 0.21 0.38
Positive N 77 77 77 77 77 77 77
events CASC 0.0512  -0.0275  -0.0354  -0.0342  -0.0253  -0.0389 -0.0681
preceded SD 0.43 0.42 0.37 0.17 0.17 0.23 0.45
_Mean 0.0040  -0.0175  0.0003 0.0033  -0.0058  0.0226  0.0554
Differences
T-test T- -0.07 -0.34 0.01 0.15 027 0.79 1.03
Value
T\}gffj: 0.4699 0.3666 0.4965 04373 03930 02136  0.1509
Z-Value 1.76 0.58 0.29 121 0.24 2.03 1.85
SF',?C;I?;" 0.0777% 05568 07719 02246 08067  0.0423** 0.0632*
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Table 12. Cumulative abnormal spread changes of events preceded and not preceded by a review
per sub-window. (Continued)

Panel B
Window

Tg’\ﬁ’:n‘t’f [-90,-61] [60,-31] [-30,11]  [10,2]  [1,1] [2,0]  [11,30]
Negative N 924 924 924 924 924 924 924
eventsnot | CASC 00168 -00219 00058 00253  0.0762  0.0006 -0.0256
preceded SD 0.54 0.55 0.40 0.25 0.27 0.23 0.44
Negative N 181 181 181 181 181 181 181
events CASC 00372 00003  -0.0173  -00110  -0.0168  -0.0317  -0.0620
preceded SD 0.52 051 0.40 0.20 0.11 0.17 0.34

_Mean 00203  -0.0215 00232 00363 00931 00323  0.0363

Differences

T-test T- 0.47 -0.50 0.69 2.07 7.62 217 1.23

Value

T\}zf;:’ 03174 03056 02426  0.0194%% 0.0000%** 0.0151** 0.1093

Z-Value 1.55 0.23 2.36 2.36 4.95 1.62 0.35

S;,?Caﬁ';k 0.1187 08160  0.0179%* 0.0181** 0.0000%** 01045  0.7254

The table represents cumulative abnormal spread changes as a % of the change in each time interval caused by events that were
not preceded by reviews and events preceded by reviews using the market model. N denotes the number of observations and SD
standard deviation. The null hypothesis is mean-CASC=0 under the t-test and median CASC=0 under the Wilcoxon Mann—
Whitney sign rank test. Statistical significance is calculated using independent two-sample t-test and Wilcoxon sign-rank test.
Significance at a 1% level is indicated with *** at a 5% level with ** and at a 10% level with *.

7.3 The role of credit ratings before, during and after the crisis

Table 13 shows the results of the spread changes related to each type of event per period of interest. In this
study, it was expected to find a higher market response on the periods before and during the crisis, while
lower levels of market reaction in the post-crisis. This decrease in the response could be attributed to the
loss of reputation of the rating agencies as a consequence of their misrepresentation of the credit risk during
the financial crisis. Results support hypothesis 8, as lower CDS market reaction is appreciated in the

aftermaths of the crisis.

Downgrades in the pre-crisis period generate mostly negative CASC, except for the sub-windows
[-10,-2] and [-1,1]. This could suggest anticipation up to 10 days before the event and market reaction,
however, this paper can only validate the CASC being different from zero on the windows [-90,-61] and
[11,30] and these judgements being based on moderate number of observations. In the period during the
crisis, a widening of the spread is observed in almost the entire event window and this paper can reject null
hypothesis in the [-1,1] to confirm market response to the event. It is noteworthy to mention that the highest
level of market response on day zero is found in the pre-crisis and crisis period. Lastly, in the post-crisis
period, similar to the pre-crisis, negative CASC are observed except for day -10 to day 1. In this case,
significant widening of spread confirms anticipation to downgrades up to 10 days before the event and still

certain market reaction on the announcement day.
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Regarding upgrades events, narrowing of the CDS spreads are noted during the entire event
window in each period. Significant results are found to confirm CDS market reaction before and during the
crisis, as well as certain anticipation in the post-crisis. The results are characterized by the notably lower

reaction on the post-crisis period.

Before the crisis, negative reviews only widened the spread in the time interval [-1,1] as a sign of
market reaction, results significant at a 1% level. During the crisis, a longer widening of the spread is noted
although these results can not be validated. Later, on the post-crisis, an increase on the CDS spread can be
confirmed only in the event window containing the announcement day. Similar to the two previous cases,

greater market reaction towards the announcement is noticed before and during the crisis.

Positive reviews, similar to upgrades, narrow CDS spreads in all windows of the three periods, except in
the crisis period where negative CASC are observed after the announcement. In the pre-crisis period,
significance is found in almost every window, suggesting market anticipation and reaction, however, this
conclusion is drawn based on a limited number of observations. Also, few observations are collected on the
crisis period and fewer spread changes could be evidenced. However, on the post-crisis significant negative
CASC are observed from day -90 to day 1, confirming market anticipation and reaction up to the event day,

although lower levels of spread reaction in the post-crisis period apply also for positive reviews.

Due to the limited number of observations collected and the lack of significance, this paper does
not elaborate on the results of neutral reviews and stable ratings after reviews. Nevertheless, they can be
found on Table 13.

Overall, a larger widening of spread before and during the crisis period is common for downgrades
and negative reviews, where reviews have the largest impact on CDS spread before and after crisis. The
premium related to positive events for each event type, also higher spread changes are also noted before
and during the crisis periods. Overall, the fact that for any of the events types the spread changes levels are
lower on the post-crisis period entails that after the crisis investors did not consider as much the information
contained in rating changes as they used to. Results are similar to those of Bedendo et al. (2013) who
investigated the reputation of the rating agencies after the financial recession to conclude a higher impact

of credit rating changes on investors before the crisis; especially in case of negative reviews.
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Table 13. Cumulative abnormal spread changes per event type per sub-window over the periods of

interest.
Pre-crisis Crisis Post-crisis
Typeof  \vindow N casc 2PN case TP cage  TandP-
event Value Value Value
-1.88 -0.17 -0.82
[-90.-61] 64 -0.1705 Ol 222 00081 oo 328 00147 o
-0.69 0.06 -0.08
[-60.-31] 64 -0.0708 o0 222 00029 oo, 328 -00015 oo
-1.52 1.14 -0.27
[-30-11] 64 -01073 o5, 222 00414 o 328 00035 o,
0.35 0.70 208
Downgrades [10-2] 64 00149 4755, 222 00136 g5, 328 00194  0.0375
2.52
1.54 1.65
[11] 64 00587 ‘oo 222 0.0440 0.(&24 328 0.0127 oo
-1.41 -0.83 -0.92
[210] 64 -00461 oo 222 00187 o0, 328 00079 oo
-2.26 0.64 201
[11,30] 64 -01695 , oo, 222 00212  Co. 328 -0.0351 0.2149
-1.19 -1.53 -1.74
[-90.-61] 80 -0.0921  ocg 89 -0.0990  Too, 420 -0.0369 oo
-0.56 -1.82 -0.29
[60-31] 80 -0.0368 oo 89 01233 o0, 420 -0.0065 oo
-1.19 -1.60 -1.62
[-30.-11] 80 -0.0852 oo, 89 00847 . Tio, 420 00271 ioae
241 -0.64 2.4
Upgrades | [10-2] 80 -0.0738 . oo, 89 -00191 .o 420 -0.0211 0.9&45
-1.94 -3.16 -0.49
[11] 80 -0.0499 oo, 89 00504 .. 420 00035 o
-0.87 -0.68 -1.70
[210] 80 -0.0280 ,oorg 89 -0.0203 oo, 420 -0.0148 oo
-0.90 -0.65 -0.42
[11,30] 80 -0.0539 oo, 89 00392 o0 420 00070 oo
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Table 13. Cumulative abnormal spread changes per event type per sub-window over the periods of
interest. (Continued)

Pre-crisis Crisis Post-crisis
Typeof  \vindow N casc AP case  TAAP- o cpge  TandP-
event Value Value Value
-0.98 1.47 -1.47
[90-61] 79 -00687 L. 169 00683 T.lo 244 0044
-0.60 -0.32 -1.39
[60-31] 79 -00475 o5 169 -0.0154 S 244 00387 oo
-0.20 0.67 -0.39
[30-11] 79 -00110 oso0 169 00238 LNo 244 00084 oo
-0.44 P 1.23
Negative | [10-21 79 00146 joo0 169 00509 00309 244 00147 (io,
reviews 2.99 514 5.04
[-1,1] 79 01422 00037 169  0.1177 000 244 00754 0.0000
-0.14 0.34 0.82
[210] 79 -00047 ool 169 00082 . 244 00099 oo
-0.08 -0.45 272
[1130] 79 -00058 (g,q, 169 -0.0163 (o, 244 -0.0576  0.0068
-1.32 0.0645 0.92 -2.50
[90-61] 36 -0.1615 ol 54 0assg 143 01017 oo
218 -0.55 2.97
[60-31] 36 -0.1463 i 54 00352 (g 143 01102 0.0034
-2.07
-1.12 -1.78
[30-11] 36 -00772 (oo, 54 00744 00432 143 00442 (oo
Positive
! -1.88 -0.44 -2.49
reviews | [10-2] 36 -0.0886 .. 54 00126 oo 143 -00436 o0
-4.45 -3.96 189
[11] 36 -01229 00001 54 -01219 00002 143 -0.0377 Lo,
*k*k *kk .
-2.81
0.60 -1.33
[210] 36 01031 00079 54 00217 e 14300285 oo
-2.23 0.32 -0.76
[11,30] 36 -0.1007 o5V, 54 00168 io 143 002583 ooy
-0.76 -1.77 1.92
[90-61] 4 -0.1194 o0 4 04307 L0 21 00340 e
-0.62 0.31 1.46
[60-31] 4 0019 ixo 4 01462 35, 21 0018 oo
-0.30 -0.27 0.32
- [30-11] 4 00116 550 4 00210 oSl 21 00140 Ao
. 0.56 0.05 1.25
reviews | [-10-2] 4 00044 Lo 4 00417 oo 21 00019 heS
-0.07 -0.05 1.85
[11 4 -00063 oao. 4 07034  Cooo 21 00487 T
-1.07 -0.25 0.34
[210] 4 00221 ok 4 00174 ot 21 00039 DX
-0.12 0.04 0.44
[11,30] 4 00016  ooc 4 00298 o gr0g 2L 00204 oo
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Table 13. Cumulative abnormal spread changes per event type per sub-window over the periods of
interest. (Continued)

Pre-crisis Crisis Post-crisis
Typeor window N casc 9PN casc TPy cagc  TandP-
event Value Value Value
-3.01
an . ) -0.40 ) ox ) -1.50
[-90.-61] 22 -0.0294 ... 38 -0.2134 0.00:17 51 00628 e
-3.73
. ] -1.13 ] x . -0.57
[-60-31] 22 -0.0984 70 38 -0.2175 0.0036 51 00175 cepo
-3.25
-30 - ] -0.28 . ox ) -1.21
Stable [-30-11] 22 -0.0187 7. 38  -0.1352 0.0034 51 -0.0500 -ooq
ratings
-1.87 0.10 -1.21
nez;f;;rv . [10-2] 22 -0.0418 | oo.e. 38 00033 .. 51 00111 oo
reviews -2.50 211 | -1.96
[11] 22 00362 g oo« 38 00339 o 0o, 51 0.03180 0.0551%*
-3.60
-2.03 -1.16
[210] 22 -0.0427 (oo, 38 -0.0880 0.0039** 51 -00183 o
-3.17
1.22 ] o ] -0.49
[1130] 22 00692 .5, 38 01228 0.0030 51 -00157 oo
[-90,-61] 0O - - 3 0.0542 ooééi 4 13 -00285 0'2'545’6
[-60,-31] 0 - - 3 0.0750 008'338 13 -0.0963 oégga
-0.41 -0.28
ritt?gées [-30,-11] 0O - - 3 00352 Lo 13 00137  gae
1.28 1.04
pg::g:/e [[10-2] © - - 3 00990  j5eg 13 00529 oo
reviews [(11] 0 - - 3 0.0664 02i§g7 13 0.0452 004?;10
[210] © - - 3 0.0441 006;1?11 13 0.0408 012'329
[11,30] © - - 3 0.0301 ooéégs 13 0.0206 007'280
[-90,-61] 2 -0.1313 O'ZZQSZ 2 -0.2943 0_327;)2 6  0.0058 O%g?g
[-60,-31] 2 0.1320 007'325 2 -0.0863 o_iggg 6 -0.0611 0_?12?238
1.59 -2.21 -0.30
Zi?gées [-30-11] 2 00440 ‘oo 2 04567 Teoc 6 -00155 oo,
0.50 -0.76 0.57
n;;ztte}; | [10-2] 2 00171 ... 2 00568 g, 6 00198 ‘oo
reviews [[1,1] 2 -0.0380 0'%'62743 2 -0.0006 0'3533 6  -0.0099 O'i‘f%
[210] 2 0.028 013;332 2 0.1454 006'32 4 6 0.0724 004226
-0.64 0.15 1.66
[1130] 2 00354 oo 2 0.0269  aoog 6 00422 oo

The table represents cumulative abnormal spread changes as a % of the change in each time interval caused by each event type
during the three periods studied. The results are based on the market model. N denotes the number of observations. The null
hypothesis is mean-CASC=0 under the t-test. Statistical significance is calculated using one-sample t-test, where significance at
a 1% level is indicated with ***, at a 5% level with ** and at a 10% level with *.
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7.4 CDS influence forecasting rating events

In this section, results from logistic regression are displayed in Table 14. Panel A exhibits the outcomes
regarding credit rating changes within investment grade (IG), within speculative grade (SG), fallen angels
and rising stars. Panel B shows the results of the logistic test for both positive and negative reviews and
those events preceded by a review. Overall, the majority of the events tested can be forecasted if noticing
the spread change of the 30 days before the coming announcement and therefore hypothesis 9 can be

confirmed.

First, this paper considers that the study obtained a significant high value of LR-chi-squared for
each regression and therefore a good fit of the model where spread changes predict the probability of a

rating announcement can be validated.

Results of Panel A indicate that CDS premiums are good predictors of downgrades within both
sides of the rating scale, of fallen angels and of rising stars, as significance is found for those coefficients.
However, insignificant coefficients for the probability of investment and speculative grade upgrades is
observed, and therefore CDS spreads are not adequate predictors of such events. It should be also noted

that for all cases the coefficient 0 is significant.

In order to determine the magnitude of the forecasting effect this research includes marginal effect
values which, overall, are low for all types of events. The marginal effect of both downgrades in the
investment and the speculative grade indicate that one basis point increase of the spread increases the
probability of a downgrade by 0.01 percent points. This probability is higher in cases of crossborder events,

as the probability increases to 0.04 and 0.05 percent points for fallen angels and rising stars respectively.

The outcomes of Panel B reveal significant coefficients of spread changes for the probabilities of
positive reviews and events that have been preceded by reviews, both positive and negative. Conversely,
there is no evidence to affirm that negative reviews can be forecasted by observing CDS spread changes.

Also, in these cases the coefficient 0 is significant.

When observing the magnitude of the forecast impacts however, some surprising results are found.
To start with, the marginal increase in the probability of an event happening after a negative review was
placed is close to zero. What is more, there is a positive relationship between positive reviews and spread
changes suggesting that a decrease of a basis point of the spreads leads to a decrease of the probability of a

positive review happening.
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Among the prior literature on this topic, Hull et al. (2004) found that the adjusted spread levels
could predict downgrades and review for downgrades, results that are partially in line with the ones obtained
in this research. These outcomes are consistent with the results of Finnerty et al. (2013) who discovered

that the CDS market can not predict neither upgrades nor negative reviews.

Table 14. Spread changes predictive power of rating events.

Panel A
Type of event
Downgrades Downgrades Upgrades Légg,;aeiis Fallen Rising
between IG  between SG  between IG SG angels stars
DS Coefficient 0.0009 0.0008 -0.0009 0.0001 0.0034 -0.0044
Spread SE 0.0003 0.0001 0.0007 0.0001 0.0004 0.0010
Change | 7.valle  00026** 00000 0228 0686  0.0057%x 00023
Coefficient ~ -1.7925 -1.7960 -1.7919 -1.7919  -1.8159  -1.7986
Constant SE 0.01162 0.0120 0.01129 0.01309 0.02704 0.0262
Z-Value 0.0000*** 0.0000%*** 0.0000***  0.0000***  0.0000***  0.000***
N 60,480 56,910 64,050 are70 B0 49979
Marginal - 5o01 0.0001 -0.0001 0.0000  0.0004  -0.0005
Effects
Panel B
Type of event
. o Announcements Announcements
Negative Positive . ..
. . after negative after positive
reviews reviews . .
reviews reviews
Coefficient -0.00003 0.0009 -0.0006 0.0010
CDS Spread
Change SE 0.0001 0.0002 0.0001 0.0005
Z-Value 0.8480 0.0005*** 0.0000*** 0.0597*
Coefficient -1.7917 -1.7912 -1.7921 -1.7911
Constant SE 0.0088 0.0174 0.01154 0.0204
Z-Value 0.0000*** 0.0000%*** 0.0000%*** 0.0000%***
N 103,320 48,930 61,320 19,530
Marginal -0.0000 0.0001 0.0000 0.0001
Effects

The table represents the coefficients of the logistic regressions, where CDS spread change in is the predictor variable and SE
denotes standard errors. Statistical significance is calculated using Wald test where significance at a 1% level is indicated with
*** at a 5% level with ** and at a 10% level with *.

7.5 Robustness check

For robustness purposes, this paper also carried out the analysis of hypothesis 1. 2 and 3 under the market-
adjusted model. However, the results obtained are not in line with those from the market model in terms of
the direction of the spread change under each event type and the significance over these spread changes.

Market-adjusted model results can be found in Table 15.
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Both downgrades and negative reviews generate a widening in the spread from the day -10 to day
30, which suggest some symptoms on anticipation, however the magnitude of the spread changes on the
event day and after is more pronounced than those obtained using the market model. Notwithstanding the
previous, only significant market reaction to negative reviews can be confirmed. Stable ratings after positive
reviews although widen considerably the CDS spread from day -30 until the day after the event are not

significant.

Regarding positive events, both upgrades and stable ratings after negative reviews display changing
directions of the spread changes, from which a trend is difficult to define. Besides that, positive reviews

narrow CDS spread in almost every window, results that resemble those of the market model.

In what respects to neutral events, while neutral reviews present mixed CASC directions, stable

ratings after neutral reviews caused a narrowing of the spread in almost every event window.

Besides all the above, it is also noticeable that significance of the market reaction is considerably
lower than in the market model, as there is barely evidence to reject the null hypotheses over the entire

robustness study.
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Table 15. Cumulative abnormal spread changes per event type per sub-window using the market-

adjusted model.

Window
Type of event [-90,-61] [-60,-31] [-30,-11] [-10,-2]  [-1,] [2,10]  [10,30]
N 614 614 614 614 614 614 614
ASC 0321  -20.353  -1.400 1.501 3.156 2.979 4.123
Downgrades
T-Value  -0.25 -1.45 -0.85 0.80 1.60 155 2.50
P-Value  0.789 0.154 0.402 0.414 0.108 0122  0.013**
N 589 589 589 589 589 589 589
ASC 0.254 -1.161  -0.168 0.736 0.875 -0.380 0.303
Upgrades
T-Value  0.35 -1.30 -0.20 0.90 0.95 -0.65 0.50
P-Value  0.739 0.199 0.844 0.360 0.331 0.503 0.610
N 492 492 492 492 492 492 492
Negative ASC -0.332 1.271 -0.902 1.807 3.913 0.136 1.266
reviews T-Value  -0.40 10.20 -0.75 1.60 2.70 0.10 0.90
P-Value  0.700 0.236 0.442 0.110  0.007***  0.929 0.364
N 233 233 233 233 233 233 233
Positive reviews | ASC -1.077  -5.957  -2.023 0.005 -2.751 -1.85 2.122
T-Value  -0.65 -2.40 -1.10 0.00 -1.850 -1.10 1.40
P-Value 0532  0.018**  0.266 0.998 0067  0.273 0.156
N 29 29 29 29 29 29 29
Neutral reviews | ASC -1.497 1.065 -4.134 2.172 -2.531 1.478 2.675
T-Value  -0.85 0.35 -0.60 175 -0.65 1.80 1.25
P-Value  0.407 0.719 0540  0.095* 0535  0.084* 0222
_ N 111 111 111 111 111 111 111
Stable ratings
reviews T-Value  -1.55 0.90 0.25 -0.60 -0.75 -1.45 1.35
P-Value  0.120 0.372 0.800 0.562 0.455 0.149 0.180
N 16 16 16 16 16 16 16
Stable ratings ASC 2769  -0.369 1763 10392 9656  -10.154  -3.385
after positive
reviews T-Value  -1.42 -0.23 0.55 0.89 1.68 -1.26 -0.53
P-Value  0.175 0.816 0.586 0.385 0.113 0.224 0.600
N 10 10 10 10 10 10 10
Stable ratings ASC -0.899  -0.822  -3.388 1.058 4587  -8.082  -0.295
after neutral
reViews T-Value  -0.96 -0.32 -3.22 0.63 -0.84 -1.84 -0.16
P-Value  0.361 0.753 0.010 0.542 0420  0.097*  0.8717

The table represents abnormal spread changes in basic points in each time interval caused by each event type using the market-
adjusted model, where N denotes the number of observations. The null hypothesis is mean-ASC=0 under the t-test. Statistical
significance is calculated using one-sample t-test, where significances at a 1% level is indicated with ***, at a 5% level with **
and at a 10% level with *.
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CHAPTER 8 Conclusions

This chapter draws conclusions out of the findings of the previous chapter and determines the contribution

to the body of knowledge, its limitations and suggests avenues for future research on this topic.

8.1 Conclusions

This paper studies the relation between two indicators of credit risk, credit ratings announcements and CDS
premiums, in order to answer the main research question: do credit rating announcements lead the CDS
market measuring the credit quality of an issuer? To answer this question, an event study is performed over
eight types of rating announcements of S&P and Moody’s agencies and the 5-year CDS spread changes of
U.S. corporates. As both rating agencies and CDS derivatives are held responsible for contributing to the
financial crisis, this analysed the relation of both credit risk measures over the years 2004 to 2018; where
2004-2006 is considered pre-crisis, 2007-2009 crisis and 2010- 2018 post-crisis period.

The first hypothesis designed was the response of the CDS market to rating announcements. On
this note, however, this paper finds evidence of the CDS market anticipating downgrades and negative
reviews. In addition, this market still reacts on the announcement day suggesting ratings publications still
convey useful information to investors, while this reaction is greater towards negative reviews than
downgrades. However, widening of spreads is found after the announcement as a sign of possible price
adjusted. Although the results of the impact of stable ratings after positive reviews are in line with the
expectations, no significant spread change can be seen. This research also reveals both anticipation and
reaction to upgrades, positive reviews and stable ratings after negative reviews. These findings concerning
positive events are relatively novel among the literature as not many researchers found prove of market
reaction to positive events. It is to be noted that the anticipation and reaction to positive events is lower
than to negative events, which confirms the hypothesis formulated regarding the existence of market
information asymmetry. Conversely, no conclusion can be drawn regarding the information conveyed in

neutral events.

Furthermore, on the hypothesis of the asymmetric reaction of non-crossborder and crossborder
announcements, this paper finds that fallen angels and rising stars generate considerably greater spread
reaction on announcement day compared to downgrades and upgrades, respectively. This is to the point
that fallen angels provoke three times more spread variation than downgrades. When observing the different
reaction to events preceded by reviews and to events unpreceded, this paper only finds sufficient evidence
to confirm that there was no widening of the spread observed in case of downgrades preceded by negative
reviews. The previous suggests that the market includes in the CDS premiums the possibility of downgrades

when negative reviews are placed, novel finding among the literature.

In regard to the consequences of the crisis in investors’ consideration of the information contained

in credit announcements, this paper contributed with proof to confirm a lower CDS response to rating
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agencies publications after the crisis. The former suggests the relative loss of trust of investors in the rating

information system.

Besides finding anticipation in the CDS market of rating announcements, this paper also finds

predictive power of most of these events, as negative reviews and upgrades can not be forecasted.

Possible implications of this research for investors and stakeholders could be to increase attention
in signs of the CDS market, as they seem to convey reliable information regarding the credit risk of a firm.
Although ratings will still play a significant role in decisions such as investing in investment grade securities

or fixing interest rates, certain weight of the premiums could be taken as well into account.

This study makes several contributions to the existing body of knowledge. Firstly, it considers the
effects of a new rating event type, since it is the first paper that analyses the impact of stable rating
announcements after being placed on a review. In this regard, this study also includes neutral events that
were commonly disregarded in prior studies. Secondly, the research adds information regarding the
different market behaviour by the time of the financial crisis and its aftermath which additionally served to
provide a current picture of the market reaction to credit rating changes, as there is lack of contemporary
studies in this topic. Thirdly, the findings provided evidence of the importance of negative reviews as these
events generated the greater response and the information contained in them was fully incorporated in the
CDS prices. Fourthly, this paper employed an innovative methodology which included combining different
models used in the prior studies, at the same time that it counts with a wider sample that allows to obtain

greater representativeness of the results.

8.2 Limitations and avenues for future research

While conducting this study, several choices and drawbacks were identified as possible limitations of this

research.

First, and in a more theoretical note, the fact that rating changes are mostly released under request
of the issuer might condition the sample selection. Furthermore, unequal observations are obtained for each
agency and therefore, results might only be representative to ratings of S&P agency as it provides the greater

number of announcements.

In terms of selection criteria, the exclusion criteria of events that were preceded by other events by
90 days might be stringent and affect the results. Although the majority of the literature applies this criteria,
it causes a considerable drop on the sample size and therefore significantly reduces its representativeness.
Moreover, Galil and Soffer (2011) on their study showed results that proved that the practice of using

uncontaminated samples where clustered announcements are omitted causes underestimation of market
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response to credit events. In the same contamination line, this study does not consider cross-agency
contamination, it analyses the nature of the event regardless of the agency which released it. Also, the
inclusion of only U.S. agencies and corporates affects the extrapolation effect as the U.S. agencies have a

more stringent regulation on their business than non- US agencies, especially after the crisis period.

A possible limitation of the methodology is the creation of the index used to adjust the CDS spread
changes could misrepresent the market. In addition, the number of observations that composes the index is
scarce and it does not control for specifics as the industry each corporate belongs to. Moreover, in several
scenarios the significance of the results obtained differs depending on the test performed, thus results might
be biased. Another limitation found in the research is that the robustness check performed using the market-
adjusted model differed from the baseline results.

On another note, during the performance of this research, certain extensions or improvements were
identified.

Among those, it could be an avenue of future research to study the effects on credit risk perception
under different situations. After the financial recession of the years 2007-2009, the world has experienced
certain scenarios where the credit risk of a certain region was in the spotlight. For instance, the attempts of
independence of Scotland and Catalonia sent to the markets a sign of uncertainty which was materialized
in changes in the stock, bond and CDS markets. Another scenario to study could be the so-called Brexit as

it marks a before and after in the European Union history.

Furthermore, the Coronavirus that hit China in December 2019 and quickly expanded globally is
leaving behind dire economic consequences. This outbreak is bringing unprecedented reactions of the
markets and therefore we might be seeing in the coming months numerous companies facing serious
difficulties or even filling bankruptcy. If so, it will not come as a surprise to see a raise in the number of
CDS trading as an attempt from investors to hedge for this risk. Therefore, another possible future research

could focus on the consequences of this independence events and a worldwide health crisis on the markets.

Additionally, in an attempt to extend the research performed, suggestions to control for company
specifics such as debt ratios or industry belonging could enhance the understanding on the topic.
Furthermore, a deeper study of the effects of neutral events could be considered for future papers, as there

is no evidence for the time being.

Lastly, alternative measures of corporate creditworthiness could be searched for.
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APPENDIX A Restructuring terms

The types of restructuring contracts are listed and explained in Table 16.

Table 16. Restructuring type explanation.

Restructuring Type Cg)ySka?)?)(lje Definition
Any restructuring event is considered credit. It was the
Full restructuring AC default restructuring clause on the standards first
contracts.
Only those restructuring events considered by the
Modified restructuring AR Modified restructuring clause that the ISDA introduced
in 2001 are credit events.
Only those restructuring events defined by the
Modified-modified restructuring AM Modified-modified .restructuring cla.use introduced by
the ISDA in 2003 are credit events.
No restructuring AX Any restructuring events constitutes credit events.

The restructuring type choice is based on regional preference: fully restructured for Asia, Modified Modified restructuring for
Europe and No restructuring for the US.
Source: Prepared by the author based on information provided by Thomson Reuters

APPENDIX B Credit rating announcements definition

This research studies the effects of credit rating announcements on the CDS market. As credit rating
announcements, this paper understands and defines 3 types of credit events:

1) Credit rating changes: when a change in the credit risk of a corporate has been identified and
therefore, the rating agency publishes a change over the current rating of such corporate. These
cases involve both upgrades and downgrades.

2) Reviews: when the agency has noted a potential change in the credit risk of the corporate and
published a review to indicate a possible future credit rating change. Reviews can be negative if
they send signs that there could be a coming downgrade, positive if they believe an upgrade could
happen in the near future or neutral when the direction of the change is not yet defined.

3) Stable ratings after a review: in these cases, the company does not change the rating being under
review. This is if previously the agency has placed an issuer under a negative review, but the
downgrade is not materialised, and the company stays stable in the latest rating assigned before it
was being reviewed. Here we can find stable ratings after a negative review, stable ratings after a

positive review or stable ratings after a neutral review.

Moreover, this paper considers:
1) Negative events: downgrades, negative reviews and stable ratings after positive reviews.
2) Positive events: upgrades, positive reviews and stable ratings after negative reviews.

3) Neutral events: neutral reviews and stable ratings after neutral reviews.
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APPENDIX C Normal distribution test

This appendix is devoted to show the search for normalization distribution of the CASC. Figure 9 displays
at the left side the distribution the results before the data was winsorized and Table 17 the summary statistics
of the CASCs. After observing the previous, the existence of outliers is concluded and data is wonsorized,

which distribution can be observed in the right side of Figure 9.

Figure 9. Distribution of CASC before and after winsorizing.
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Source: Prepared by the author based on results from Stata

Table 17. Summary statistics of CASC.
Mean SD Min Max

CASC 0.9443 69.3414 -1043.2430 2939.4221

Another check for the normality distribution of the CASC is performed conducting a Shapiro-Wilk Test.
The result of Table 18 where the value W represents the deviation from normality. According to this test,
there CASC do not follow a normal distribution.

Table 18. Shapiro-Wilk test.

Shapiro-Wilk W test for normal data
N w \Y z Prob>z

CASC 2,094 0.6613 418.806 15.384 0.0000

Note: The normal approximation to the sampling distribution of W" is valid for 4<=n<=2000.
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