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Summary 
 

 

This thesis investigates some of the regulation and problems of rating agencies in the 

European Union. The regulation consists out of three regulations. The first regulation 

introduces the regulatory framework and establishes transparency and public disclosure 

requirements. Mostly centred around the methodology and models of the agencies. The 

second regulation establishes the EU-wide supervision authority and supremacy of the EU 

regulator ESMA. The third regulation expands the transparency and disclosure requirements 

and sets up a rotation scheme for rating agencies to prevent conflicts of interest. Using a fixed 

effects model with interaction variables this thesis investigates the impact of the regulations 

on the impact of ratings on bank stock returns. 

 It finds that the first and second regulations increase the informational quality of 

ratings (both individual and sovereign). After the legal change investors demand lower returns 

for similar ratings. The third regulation however decreases information quality for sovereign 

ratings according to investors. The final theoretical contribution of this thesis is the fact that it 

indicates that the risk-return anomaly may be driven by sovereign rating changes rather than 

individual ratings. The impact of these regulations vary per geographic region.  
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1. Introduction 
 

 

The financial crisis of 2008 and onward was the largest financial crisis in living memory. All 

across the western world thousands of individuals lost their jobs, homes and livelihoods. 

Firms went bankrupt and financial institutions that had stood for decades faced collapse 

overnight. The treasury departments of many countries needed to bail out and guarantee many 

financial institutions. After the world had started to recover the European Union (EU) was hit 

with another crisis. The sovereign debt crisis. Investors feared that many of the southern 

members of the Eurozone would no longer be able to meet their obligations and would default 

on their government bonds. Sovereign defaults were no longer a third world phenomenon, 

instead they became first world problems.  

In both of these crises a central role was played by the credit rating agencies. These 

agencies provide commercialized opinions, called credit ratings to market participants. The 

opinions judged whether or not firms and other entities would be able to meet their financial 

obligations. The most important rating agencies are Standard & Poor’s (S&P), Moody’s and 

Fitch. These agencies have been rating issuers for a long time now with all of them entering 

the credit rating business in the first few decades of the twentieth-century (White, 2010). They 

played a key role in causing the financial crisis of 2008. The agencies overrated complex 

financial products such as sub-prime mortgage backed packages. These were highly risky 

products that received the highest level ratings in spite of their actual condition. Additionally 

during the sovereign debt crisis some criticised the rating agencies for downgrading during 

the crisis rather than before, providing little to no information or warning to the market. In the 

aftermath of the financial crisis and in response to the sovereign debt crisis the EU has begun 

to create and expand a regulatory framework for rating agencies. This thesis aims to 

investigate the effect of this regulation on the impact of credit rating agencies. 

 

To provide insight into the impact of the regulation on credit ratings the following question 

will form the centre of this paper, What is the specific effect of the new regulation on the 

impact of credit ratings? To answer this question this thesis will use the following set-up. This 

thesis will first provide a definition of what rating agencies and credit ratings are. It will then 

very shortly describe the ratings process. Some of the issues of credit rating agencies during 

the previous crises will also be discussed. Afterwards the legal framework introduced to deal 

with these issues will be discussed extensively. Existing literature surrounding ratings impact 

and the EU legal  framework will be examined. Once the goals, methods and regulation of the 

rating agencies in the EU have become clear this thesis will create a model to investigate 

empirically the impact of the rating agencies on the financial market. This thesis will 

investigate the stock returns of banks. It investigates banks due to the fact that they are 

institutions directly impacted by both crises. This thesis will also attempt to find the specific 

impact of individual parts of the regulation framework. Finally this thesis will make some 

policy recommendations.  

 

This thesis identifies the main goals of the three regulations making up the EU legislative 

framework. The first regulation 1060/2009 establishes the regulation framework and 

transparency disclosure requirements as well as conflict of interest prevention rules. The 

second regulation 513/2011 establishes the European Securities and Markets Authority 

(ESMA) as the supreme supervisor within the Union and tasks it with further developing the 

legal framework. The third regulation 462/2013 expands the transparency disclosure 

requirements and also establishes their applicability to sovereign ratings. The regulation 

further sets-up a rotation requirement for issuers and rating agencies. Every several years the 
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rating agency needs to be replaced with another rating agency. This thesis additionally 

investigates the empirical response of the market to these regulations. To investigate this 

response this thesis develops an empirical model with the stock return as the dependant 

variable. The independent variables consist of firm characteristics, credit rating variables and 

a legal change dummy. Interaction variables between the legal change dummy and the credit 

rating variables are also included. The dataset used consists of EU banks.  

This thesis comes to three main conclusions. The first and most important conclusion 

is the fact that all three regulations have a significant impact on investor perception of the 

information provided by credit ratings. Based on the regression results this thesis concludes 

that the first and second regulations increase the information quality of the ratings. The third 

regulation however gives a  more mixed picture. It has a significant impact but it appears to 

cause a decrease in information quality. This decrease is caused by the informational impact 

of sovereign ratings. It does appear to have a positive information quality impact on the 

normal individual ratings however. The second conclusion is with regards to investor 

response. This thesis expected investors to respond more strongly to ratings actions after the 

legislation has passed. Instead this thesis finds that investors respond less strongly after the 

legislative change. They appear to be more confident in the judgement of a rating agency after 

the legal change and thus demand lower returns for the same amount of risk. This suggests 

that investors overreact (more strongly) to ratings actions before the legal change. This 

overreaction is tempered after the legal change. The final conclusion this thesis makes is the 

fact that the legal impact is also geographically determined. The impact of the first regulation 

is roughly the same in all of Europe. But the impact of the second and third regulations differ 

between the north and the south. This can only be partially explained by this thesis.  

This thesis also presents some policy recommendations for lawmakers. The first 

recommendation is that the EU strengthen the civil liability of rating agencies. It is important 

to hold them accountable for their actions and mistakes. To protect market information 

provisioning however the civil liability damages should be maximized and time limited. The 

second recommendation is the removal of the requirement that rating agencies are not 

permitted to recommend policies when rating sovereign instruments. This is an artificial 

restriction that does not serve the public interest. Finally the staffing capacity of ESMA 

should also be increased. It faces a large amount of tasks with very limited personnel.   

The theoretical contributions of this thesis are twofold. Firstly it provides an 

evaluation of the existing legal framework. Only part of the existing legal framework is 

perceived as a positive addition by investors. Other parts are considered to have a detrimental 

effect on credit rating informational quality. Finally this thesis expands the literature 

surrounding the risk-return anomaly by suggesting that this anomaly may not be caused solely 

by the individual credit ratings but by sovereign ratings as well.  

 

The structure of this thesis is as follows, chapter two contains the general insights into credit 

rating agencies as well as the discussion of the EU legal framework and previous economic 

research into both. Chapter three discusses the database and model(s) this thesis uses. Chapter 

four provides the results of the model and discusses the impact of the individual regulations. 

Chapter five provides policy recommendations, the limitations of this study and a programme 

for future research. Chapter six closes this thesis with a conclusion of the main findings. 

Appendix one contains tables describing the dataset and variable codification. Appendix two 

contains the regression results not included in the main text. 
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2. Theory 
 

This chapter will discuss what ratings and rating agencies are and how they work. Some of 

rating agencies’ problems during the past crises will also be mentioned briefly. The EU legal 

framework and some of its problems and theoretical aspects will be discussed extensively. 

Additionally some empirical work on the impact of credit ratings on the stock return of firms 

and banks will be discussed. 

 

2.1 Legal definition and important players 
 

Since this thesis aims to investigate the EU legal framework surrounding rating agencies the 

legal definitions for both credit rating and credit rating agency are important to note. The EU 

Regulation 1060/2009 uses the following definition for a credit rating in Article 3(1)a; 

“‘credit rating’ means an opinion regarding the creditworthiness of an entity, a debt or 

financial obligation, debt security, preferred share or other financial instrument, or of an 

issuer of such a debt or financial obligation, debt security, preferred share or other financial 

instrument, issued using an established and defined ranking system of rating categories;”.  

 

The definition of a credit rating is given in Article 3(1)b of the regulation as; “credit rating 

agency’ means a legal person whose occupation includes the issuing of credit ratings on a 

professional basis”.  

 

The major players in the rating market are Standard & Poor’s (S&P), Moody’s and Fitch. 

Together these three companies currently own over 90% of the ratings market in the EU 

(ESMA, 2016b). In effect an oligopoly. 

 

2.2 Rating establishment methodology 
 

When evaluating the regulation of credit rating agencies it is useful to understand how ratings 

are established. Rating agencies work with rating committees. These committee’s consist of 

multiple analysts who analyse an issuers data and information. Once the available information 

has been analysed this committee votes on a majority basis and comes to a rating (Standard & 

Poor’s, 2017). The committee members that vote are chosen based on seniority and 

experience. The minimum size of a rating committee for a rating is usually five analysts 

(Fitch Ratings, 2015). S&P (2017) list several of their considerations that are discussed when 

evaluating a issuers rating. They use general economic data such as financial projections, 

industry data and peer comparisons and evaluation. Financial plans are also considered. These 

variables are considered in both a historical sense and in a projected sense. Additionally S&P 

(2017) note that qualitative factors are also considered. These include factors such as the 

organisations governance framework and the financial strategy. In general the credibility of 

the company’s management is considered according to S&P. Both public and non-public 

information is obtained, analysed and considered. After these variables have all been 

considered and a vote has been held a decision is issued to the issuer (S&P, 2017). Afterwards 

the rating is published. S&P (2017) note that it is possible for an issuer to appeal the decision 

based on new information. 

 

Finally there are several types of credit opinions a rating agency issues. The SEC (2003) notes 

that there is a large difference between a credit rating, a credit rating outlook and a ‘watch 

list’. The normal rating has already been described above. A rating outlook is the rating 
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agency’s expectation with regards to the possible future direction of the issuer’s rating. It 

indicates whether or not the agency expects the (future) rating to change or to remain stable 

(SEC, 2003). Watch list placements are a signal to investors that a credit rating agency is 

reviewing a rating. Usually an issuer is listed on a watch list for about 90 to 120 days 

according to the SEC (2003). 

 

2.3 Problems with rating agencies and the crises 
 

This thesis has now described what rating agencies are and how they work. It is now 

important to describe some of their problems, specifically with regards to the crisis. This 

thesis cannot offer a comprehensive discussion about the role the agencies played and their 

problems. To properly do so, this thesis would need to be turned into a book. Therefore this 

thesis will only address some of the issues identified by international financial regulators.  

 

The main problems for the EU were identified by the High-level group (European Union, 

2009a) chaired by Jacques de Larosière. This report found several problems with the rating 

agencies during the financial crisis of 2008. According to the High-level group rating 

agencies assigned AAA ratings to complex financial products equating them to standard 

government and corporate bonds, whilst in reality they were far more risky. Another problem 

identified by the group was the fact that the rating agencies underestimated the default risk of 

products which had subprime mortgages as collateral. A lack of historical data and 

understanding as well as structural underestimation of default possibilities during downturns 

were some of the causes of this underestimation according to the group. The third problem the 

High-level group found (European Union, 2009a) were conflicts of interest. Rating agencies 

both rated and advised issuers on the impacts of different structures of financial products. One 

department advised and another actually rated. This meant issuers engaged in rating’s 

shopping to ensure they got the best possible rating for their products.  

Another policy maker the FSA (the UK’s Financial Services Authority) (2009) 

provides further insights. It noted in its Turner Review that investors wrongly assumed that 

liquidity risk was also accounted for in the credit rating. Another issue it noted was the fact 

that the ratings for structured credit were much less effective as a credit risk predictor 

compared to non-structured credit ratings. A lack of historical data and the inherent 

complexity of the products were some of the causes. The FSA goes on to lists other problems 

and regulatory solutions. They also however acknowledge that there are limitations to tighter 

regulation. Finally the FSA questions whether the use of ratings is even appropriate for the 

most complex of instruments. 

 

A criticism with regards to the sovereign ratings comes from De Haan, Oosterloo and 

Schoenmaker (2015). They state that rating agencies have been criticised by politicians for 

exacerbating sovereign debt crises (especially in Europe) by downgrading during the crisis 

and not before. Rating agencies appeared to take into account only the temporary market 

mood. Fundamental factors were ignored. Credit rating agency response provided no useful 

insights to the market and instead only deepened the crises. 

 

2.4 EU legal framework 
 

This section discusses the set-up and content of the EU’s legal framework. It will summarize 

the legal requirements laid down in the regulations. After the most important points of each 

regulation have been discussed it will reflect on those requirements based on general 

economic theory. 
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2.4.1 The first regulation 

In the aftermath of the crisis the EU found it necessary to lay down a series of Regulations to 

regulate the credit rating agencies. The first and most expansive is the Regulation (EC) No 

1060/2009 of the European Parliament and of the Council of 16 September 2009 on credit 

rating agencies (hereafter the first regulation or Regulation 1060/2009). This regulation 

establishes the legal framework in the EU. As the regulation notes in preamble 2, most 

member states do not regulate the credit rating agencies at all and EU supervision is extremely 

limited. Most of the regulations that did apply took the form of capital adequacy, insider 

trading and basic firm registration rules. The regulation aims to lay down rules that will 

ensure that all ratings published by rating agencies in the Union are subject to strict 

requirements. The regulation also calls for international convergence of rules.  

 The specific goal of this stricter legal regime is laid down in Article 1 of the 

regulation; “This Regulation introduces a common regulatory approach in order to enhance 

the integrity, transparency, responsibility, good governance and reliability of credit rating 

activities, contributing to the quality of credit ratings issued in the Community, thereby 

contributing to the smooth functioning of the internal market while achieving a high level of 

consumer and investor protection. It lays down conditions for the issuing of credit ratings and 

rules on the organisation and conduct of credit rating agencies to promote their independence 

and the avoidance of conflicts of interest.”  

The existence of conflicts of interest is one of the failures of the rating agencies 

specifically called out by the regulation (for example in preamble 10). In preamble 10 the EU 

explicitly states that the credit rating agencies failed to detect and respond to changing market 

conditions. They did not adapt their ratings fast enough during the crisis. The EU wishes to 

put in place measures that will prevent a repeat of such a scenario. The EU wishes to do this 

by introducing rules and regulations aimed at preventing conflicts of interest, ensuring the 

quality of the ratings and their transparency according to preamble 10. Finally surveillance of 

the rating agencies should also be established according to the EU. The EU also notes in 

preamble 10 that investors should reduce their reliance on ratings by expanding their own 

investigations. This summarizes the main goals and intentions of the EU in this regulation. 

Some of the measures adopted by this regulation to achieve these goals will now be 

highlighted. 

 

Article 6 of the regulation establishes the requirement that rating agencies must ensure that a 

credit rating is unaffected by any conflict of interest. This applies to all levels of the 

organisation. There may be no conflicting business relationship on firm level, managerial 

level or any individual employee level. Even individuals indirectly controlled by the agency 

fall under this.  

 Article 7 sets the employee standard. It requires that rating agencies employ 

knowledgeable employee’s when determining ratings. These individuals may not in any way 

directly or indirectly be involved in the payment negotiations. Furthermore the rating agency 

is required to rotate the staff assigned to individual entities after a set amount of time (this 

varies per function in the rating committee) with a cool off period of two years after they have 

been replaced. This rotation requirement applies on an individual basis. The EU also wishes 

to ensure that the revenue obtained from rating an issuer is not linked to the salaries of  

individual analysts participating in the rating. The analysts may not directly or indirectly 

benefit from the rating.  

 

Article 8 highlights the methodological requirements imposed by the regulation. It requires 

that rating agencies publish and explain their methodologies and models. However following 

preamble 25 this measure should not force agencies to reveal sensitive business information. 
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The disclosures should also not significantly inhibit innovation according to preamble 25. 

Innovation can be beneficial to the market. Article 8(3) also lays down the requirements that a 

rating agency’s methodology must comply with. The methodology must be systematic and be 

checked and controlled based on historical (rating) results. Article 8 of the regulation also 

requires rating agencies to review their credit ratings and methodologies at least annually. 

Additionally the agency must also continuously review the impact of macroeconomic 

conditions on credit ratings. If the methodology of a rating agency changes for any reason 

they must publish the most likely affected ratings. These ratings must then be re-evaluated 

within six months.  

 

Finally the regulation requires in Chapter II that the Committee of European Securities 

Regulators (CESR) provide advice and issue guidance for the competent national regulators. 

The competent authorities however are national regulators according to Article 22. These 

authorities must be capable of actively and effectively enforcing the regulation. There are 

however some limitations to this. According to preamble 58 member states are not permitted 

to interfere if this endangers the independence of rating agencies. There should be a strong 

regard for the interests of the market and its participants according to the EU. Should the 

rating agency be of the opinion that its independence is threatened it should notify the 

European Commission which will then investigate and possibly take legal action.  

 

The final preamble this thesis would like to highlight is preamble 51. This states that the EU 

does not consider the structure laid down by Regulation 1060/2009 to be the final structure. It 

orders the EU Commission to present legislative initiatives to deal with the limitations of the 

regulation. This concludes the legal discussion of the regulation. It is however useful to 

shortly evaluate the legislation from an economic perspective. 

 

Economic analyses 

The regulation has three main contributions to the legal framework. The first and foremost 

contribution is the fact that it establishes regulation. The second contribution this thesis 

provides is the prohibition and mitigation of conflicts of interest. Credit rating agencies are no 

longer permitted to rate and advise the same issuer (laid down in Article 6). This 

implementation is a solid contribution from an economic perspective. The conflict of interest 

prohibition is centred around not allowing the management of the agency, specific analysts as 

well as the agency in general, to have ties to the individual clients being rated. This removes 

the temptation for any of the parties in the rating agency to alter the rating of an issuer and to 

provide misleading information to the market. The rating agency would be providing 

intentionally or unintentionally misleading information to the market disrupting the price 

forming process and potentially upsetting risk management strategies of market participants. 

This measure will be further expanded upon in the third regulation. 

 The third contribution are the transparency and disclosure requirements. Rating 

agencies are now required to disclose their methodologies, models and underlying 

assumptions. This information transparency increases the amount of information available to 

the market. The market will now have more understanding and greater knowledge of how the 

rating has been established. Good transparency requirements according to De Haan, Oosterloo 

and Schoenmaker (2015, p. 426) have as a goal an “...adequate price-formation process, to 

ensure best execution and to provide for a level playing field between the different types of 

trade venue...”. With good transparency investors can analyse price quotes and decide on 

their investment opportunities (De Haan, Oosterloo and Schoenmaker, 2015).  

The role of rating agencies is a unique role in this respect. It also has a unique link 

with one of the most important theories regarding the functioning of markets. Namely the 
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efficient market hypothesis (EMH) (Hillier et al, 2011) and its three forms. The weak-form of 

the efficient market hypothesis roughly states that a security’s current price is determined 

based on historical prices. The semi-strong form of the hypothesis states according to Hillier 

et al (2011) that a security or a share’s price is based on all publicly available information. 

The strong form of the EMH states that the price of a security or share reflects all available 

information not just public information (Hillier et al, 2011). Whether or not the semi-strong or 

strong forms of the EMH reflect reality is a subject of ongoing debate but the role of rating 

agencies is interesting in this theory. Rating agencies have access to private company 

information and form an opinion based on this information. Their opinion becomes public 

once it is published. Therefore rating agencies are a transferor of private to public 

information. If the method by which the opinion is determined is disclosed, investors have a 

better idea of what private information the rating agency used to come to its opinion. 

Therefore more private information becomes indirectly public. This brings the semi-strong 

and strong forms closer together resulting in a more efficient market. More efficient markets 

mean better price finding mechanisms thus resulting in a more efficient allocation of risk and 

resources. 

 

2.4.2 The second Regulation 

The second regulation introduced by the EU is Regulation (EU) No 513/2011 of the European 

Parliament and of the Council of 11 May 2011 amending Regulation (EC) No 1060/2009 on 

credit rating agencies (hereafter the second regulation or regulation 513/2011). This 

regulation’s purpose is very straightforward and mostly technical in nature. The main purpose 

of this regulation is to amend regulation 1060/2009 by shifting the supervision authority to a 

single European supervision authority, the European Securities and Markets Authority 

(ESMA). Preamble 5 gives ESMA the competence under regulation 1060/2009 to regulate the 

registration and supervision of credit rating agencies. National supervision authorities may 

continue to work but their actions should be based on delegations from ESMA according to 

preamble 6. ESMA remains legally responsible however. ESMA also replaces the CESR. This 

is the main contribution of this regulation.  

 

Preamble 7 offers some interesting points as well. The Parliament and the Council note in 

preamble 7 that the information provided by the issuer being rated can add to the financial 

market’s overall transparency. If the (private) information underlying the rating is shared with 

other registered credit rating agencies competition could be strengthened and expanded 

according to the EU. If this information is shared rating agencies may be more willing and 

likely to offer unsolicited ratings. 

The additional information can also help mitigate some of the problems of the issuer 

pays model (the issuer pays model means that the issuer being rated pays the rating agency for 

its rating) according to the preamble. The idea being that since the issuer pays the rating 

agency it may withdraw its business if the rating is not to their liking. If other rating agencies 

start offering unsolicited ratings it becomes less attractive for the issuer to attempt to go 

ratings shopping.  

 

Economic analyses 

The main contribution of the second regulation is the establishment of ESMA as the EU 

supervisor over the national supervisors. There are several benefits to having a single 

supervisor but also several drawbacks. As De Haan, Oosterloo and Schoenmaker (2015) note 

one of the main upsides of having a single supervisor is the fact that rules can be harmonized 

and be applied consistently. This results in legal certainty for all involved. It also reduces 

costs as only a single (legal) standard needs to be applied, multiple standards no longer have 
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to be coordinated (De Haan, Oosterloo and Schoenmaker, 2015). Another argument for single 

EU level supervision is the fact that it will remove the possibility of conflicts of interest 

among supervisors (De Haan, Oosterloo and Schoenmaker, 2015). For example, a national 

supervisor requires a rating agency to adopt a certain methodology or an assumption for their 

ratings. This change in methodology negatively impacts the ratings of the domestic branch of 

a foreign company. The foreign company might complain to their national regulator that the 

rating is unfair and causes them financial harm. If the foreign supervisor agrees then the two 

supervisors would be in conflict with one another. This could possibly result in a regulation 

war if the supervisors cannot come to an agreement. Additionally if these supervisors all have 

differing visions on rating agency supervision it becomes rather simple for the rating agency 

to go regulation shopping to find the most beneficial regulatory regime. These are all grounds 

for an EU supervisor. 

 

There are however some drawbacks to an EU supervisor. Namely regulatory capture, 

systematic supervision failure and dependency. Regulatory capture is the process where the 

regulator starts serving the interests of the object of its supervision over the general interest. 

Stigler (1971, p. 3) phrases regulatory capture as; “A central thesis of this paper is that, as a 

rule, regulation is acquired by the industry and is designed and operated primarily for its 

benefit.” The regulation will, according to Stigler (1971) and De Haan, Oosterloo and 

Schoenmaker (2015), after it has been acquired, be turned to the advantage of the industry. 

Regulators according to De Haan, Oosterloo and Schoenmaker (2015) may become more 

concerned with reducing the costs of the industry than with ensuring the public interest. 

Industry costs should be considered by not to the extent that the public interest is neglected 

(De Haan, Oosterloo and Schoenmaker, 2015). If there is only a singular supervisor rather 

than 27 it becomes much easier to reach such a state. If there are 27 equal supervisors they 

can correct each other should they find regulatory capture.  

In line with this is the systematic possibility of supervision failure. Supervisors are 

only human and they can be wrong. If there is only a single supervisor and they make a 

structural supervision mistake by permitting for example an inaccurate rating method to be 

used the results could be dramatic. If there are 27 supervisors their differing opinions can also 

correct one another. This diversity of opinions is the exact mirror of the regulatory 

competition. Having differing opinions can lead to conflict but can also ensure that 

supervision agencies correct one another.  

The final downside of having a centralized supervisor is the dependency of the 

regulated industry on the regulatory. Depending on how the regulator is structured it is 

possible for the same individuals to oversee a rating agency for an extended period of time. 

Possibly years. This makes it important from the perspective of the rating agency to have a 

good relationship with their supervisor. This desire to maintain a good relationship can 

prohibit a rating agency from appealing a decision by the supervisor. Supervisors are only 

human and they will probably not appreciate being sued by the company they are supposed to 

be supervising. This means that rating agencies may be reluctant to correct supervisors if they 

go beyond their legal authority and engage in legal overreach. Supervision beyond a legal 

basis becomes illegitimate and illegal, and can jeopardise legal certainty for all stakeholders 

involved.  

 

2.4.3 The third regulation 

The third and final regulation this thesis will discuss is the Regulation (EU) No 462/2013 of 

the European Parliament and of the Council of 21 May 2013 amending Regulation (EC) No 

1060/2009 on credit rating agencies (hereafter the third regulation or regulation 462/2013). 

The main objectives of the regulation are detailed in preamble 49. These are; “...to reinforce 
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the independence of credit rating agencies, to  promote sound credit rating processes and 

methodologies, to mitigate the risks associated with sovereign ratings, to reduce the risk of 

over-reliance on credit ratings by market participants, and to ensure a right of redress for 

investors,,,”. The EU further notes that this cannot be ensured to an acceptable degree by the 

member states. Several additional measures are adopted under this regulation. One of the most 

striking points is listed in preamble 7. This preamble vastly expands the reach of this 

regulation and the two previous regulations. It notes that from a market perspective the impact 

of rating outlooks are similar to that of a normal credit rating. Therefore some of the previous 

requirements listed in preceding regulations will now also apply to the rating outlooks. This 

regulation also aims to provide legal certainty which provisions apply to outlooks. Credit 

watches are also included in the definition of rating outlooks.  

The EU is also considering whether or not any of the provisions of the full body of EU 

law encourage a mechanistic use of ratings. These provisions should be replaced by 2020 

according to preamble 6. Preamble 9 extends this intention to the private sector. It calls upon 

financial institutions to ensure that they do not apply credit ratings in a mechanistic manner 

either in their investments.  

 

Preamble 8 makes it very clear that the Union does not perceive credit ratings as  just another 

opinion. Their opinions have ‘regulatory value’ according to the EU. Therefore the Union 

considers it extremely important that credit agencies and their methods be considered 

independent. Their approaches, methods and standards must also be considered to be 

transparent according to the Union. 

One important step in ensuring this independence is through an augmentation of the 

cycling mechanism already introduced in the first regulation. There the cycling was primarily 

based on individual team members. This regulation expands it by requiring rotation on rating 

agency basis. Preambles 12 through 19 detail this rotation more in depth. This thesis will not 

describe it in detail. However two important notes are important to highlight. The aim of this 

rotation schedule according to the preambles is not just to prevent conflicts of interest and 

ensure rating accuracy but also to facilitate competition. If rating agencies need to rotate the 

size of the market is increased. Finally the rotation basis for securities will become originator 

based rather than issuer (preamble 16). This removes the possibility that issuers will shift their 

securities to a separate legal entity to avoid rating rotation. Should a issuer be rated by four or 

more rating agencies a rotation requirement will no longer be present (provided all four 

agencies rate a significant amount of an institution’s products) according to preamble 15.  

 

To further ensure a rating agency’s independence preamble 20 expands the conflict of interest 

rules of the first regulation with regards to natural persons. That regulation only held conflict 

of interest rules for employee’s who have a direct or indirect relationship with the issuer being 

rated. Regulation 462/2013 expands this to shareholders. If a shareholder of the rating agency 

has 10% or more of the shares the rating agency should be prohibited (or at the minimum 

disclose) from rating an issuer where the shareholder also has a significant holding or is a 

member of any of its governance boards. If the rating agency shareholder only has a 5% share 

in the rating agency the position must be disclosed on the rating announcement. To further 

augment a rating agency’s independence, preamble 23 makes it illegal for someone to hold 

more than a 5% share in more than one credit rating agency (unless they belong to a single 

group). This also applies to indirect shareholders according to preamble 25. Rating agencies 

now have an obligation to investigate indirect shareholder positions. Rating agencies 

themselves may also not become (significant) shareholders in each other according to 

preamble 26. 
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Preambles 32 through 37 establish or affirm the existence of a civil liability for credit rating 

agencies. The EU notes that it can be quite difficult for investors and issuers to enforce the 

requirements and responsibilities of credit rating agencies towards them. This is especially 

true in the case of unsolicited ratings. The regulation establishes civil liability for rating 

agencies for intentional or gross negligence for any of the obligations established by the 

regulations. However the regulation does note that the national legal systems of the Member 

States are the venue to pursue such matters (preamble 34). The regulation lays down minimal 

requirements on regulations but it does not prohibit member states from laying down stricter 

national civil liability laws that benefit investors or issuers (preamble 35).  

 

Two final notes should be made with regard to this regulation. Firstly this regulation also lays 

down specific requirements on the issuing of sovereign ratings. For example preamble 42 

establishes the requirement that agencies publish sovereign ratings after the closing time of 

trading venues located in the Union. Additionally it lays down the requirement that before the 

end of December rating agencies must announce and set the dates for the publication of 

sovereign ratings for the coming year. These dates must be on Fridays according to the 

preamble. Unsolicited ratings may only be scheduled twice or thrice a year. The rating agency 

may deviate from this schedule, but only if it is legally required to do so according to 

preamble 42. This may not happen frequently however. Furthermore preamble 44 prohibits 

rating agencies from altering the ratings of a group of countries so long as the announcement 

detailing this review is not accompanied by individual country reports. 

 

Economic analyses 

The regulation discussed above has three main additions to the legal framework. It establishes 

civil liability, expands the transparency requirements and it expands the conflict of interest 

prevention by including a competition rotation schedule. The transparency requirements have 

already been discussed in the economic analyses of the first regulation and this does not need 

to be repeated here. The same logic that applied to that regulation applies here. The conflict of 

interest rotation schedule does require some discussion however. The EU notes that the 

rotation schedule has two goals. The first is to prevent a undesirable familiar relationship from 

existing between the rating agency and the issuer where the rating agency rates the issuer 

highly to retain their business. The second goal is to increase competition. The EU notes that 

with a schedule in place firms are required to switch rating agencies at a regular interval. 

Since all companies are required to do this the market size increases to create room for more 

competitors. With an increase in competition the quality of ratings will increase according to 

the EU. However the empirical evidence is not in favour of this assertion. Becker and 

Milbourn (2011) investigate the impact the entry of Fitch had on the credit rating market. 

They note that while Fitch is as old as S&P and Moody’s it was a relatively small rating 

agency until the mid-1990’s. They proceed to analyse the impact of Fitch on the market in 

comparison to S&P and Moody’s. In their own words the results were troubling. They found 

that the entry of Fitch lead to a lower quality of overall ratings. Ratings in general went up 

and the default prediction of ratings decreased (Becker and Milbourn, 2011). The authors state 

that calls for greater competition on the ratings market should be tempered and they suggest 

that the credit rating agency sector may benefit from not having too much competition.  

Competition restriction in the financial sector is not a new tool of financial 

supervision. As Mishkin (2010) points out many past financial regulations of banks and 

financial institutes limited competition. The general thought was according to Mishkin (2010) 

that too much competition will encourage financial firms to take more (excessive) risk to 

obtain profits. This can lead to moral hazard problems. However such restrictions were 

repealed in the U.S. by 2000 (Mishkin, 2010). Modern regulators do not use such an approach 
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any longer. Additionally an increase in competition can also increases the risk of ratings 

shopping. If there are many firms offering rating services it will become easier for firms to 

find a higher rating. 

 

2.4.4 Criticism of the current state 

Due to the fact that ESMA continues to provide technical standards the legal framework is in 

constant development. This makes it hard to offer a definitive evaluation and there is thus 

little literature available evaluating the current legal status. Wittenberg (2015) however does 

provide an overview of perceived issues and the EU’s legal framework and response. In 

addition he offers two points of criticism to the current legal framework.  

He notes that most issues raised during the crisis are addressed but some are 

inadvertedly increased or created. One of these problems is ratings shopping. If firms engage 

in ratings shopping they seek out the most advantageous rating. This rating may not 

necessarily accurately represent the firm’s risk. If ratings shopping occurs on a large scale the 

accuracy and trust in rating agencies may decline. Wittenberg (2015) notes that the current 

regulation encourages an increase in the amount of rating agencies on the market. The idea 

being that a greater amount of rating agencies will lead to more competition and thus better 

ratings. He however thinks that a large amount of rating agencies will make ratings shopping 

more attractive, feasible and rewarding. He argues that a prohibition against ratings shopping 

should have been included in the regulation.  

The second point Wittenberg (2015) makes is with regards to civil liability 

enforcement. He notes that while civil liability is possible it is not the main enforcement 

mechanism of the regulation, this remains ESMA’s supervision. Civil liability is quite hard to 

achieve under EU law and some national law. On the other hand, according to Wittenberg 

(2015) if this liability is stretched too broadly it may prohibit rating agencies from rating 

extremely complex financial products. He notes that these complex products are those that 

especially need this credit rating. 

 

2.5 Rating agencies in empirics 
 

The credit risk-return puzzle 

Having discussed the legal framework and some of its criticism it is time to look at the rating 

agency regulation from a more empirical economic perspective. Many papers have been 

written on the impact of rating agencies on stock return. One of the prime topics of interest in 

this field has been the credit risk-return puzzle. Avramov et al (2009) note that one of the 

fundamental principles of financial economics is that riskier assets should receive higher 

returns. Investors will demand greater compensation for bearing higher risk. However they 

note that existing empirical work often points to a negative relation between credit risk and 

future stock returns. In essence investors pay a premium to bear risk according to Avramov et 

al (2009). Their paper investigates the causes of this puzzle. They use several empirical 

methods to investigate the causes. One of the models is a regression model that has the stock 

return as the dependant variable and uses stock credit rating and several firm characteristic 

variables as independent variables. After analysing the results Avramov et al (2009) find that 

higher rated stocks realize higher returns than lower rated stocks. They also engage in a 

portfolio analyses. Eventually they come to the conclusion that the credit risk effect is 

concentrated in the worst rated stocks during downgrades. Additionally the credit risk effect 

does not exist in periods where credit conditions improve.  

Bissoondoyal-Bhenick and Brooks (2015) build on the paper of Avramov et al (2009) 

by expanding the puzzle to the Australian and Japanese markets. They argue that the 

macroeconomic conditions of a market should be taken into account as well. They use a panel 
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data model approach with a slightly different model compared to Avramov et al (2009). They 

also account for different economic states. After conducting their analyses they come to the 

conclusion that the credit risk-return puzzle also holds for the Australian and Japanese 

markets. Bissoondoyal-Bhenick and Brooks (2015) also find differing results based on the 

market state. There are many more papers concerning the credit risk-return puzzle but these 

two papers are representative for the majority of papers. 

 

Credit rating regulation in empirics 

Papers discussing the specific impact of credit rating regulation on credit ratings are 

significantly less common. The first paper on the specific impact of rating agency legislation 

that this thesis would like to discuss is by Jollineau, Tanlu and Winn (2014) and is especially 

unusual. This study is unusual in the sense that it takes a behavioural approach to rating 

agencies. They conduct an empiric experimental study aimed at identifying whether the idea 

that credit ratings favour borrowers when the agencies are payed for by the borrower is 

correct. This is the so called issuer pays model already mentioned earlier. They further 

investigate whether a change to the issuer pays model or a requirement to increase 

transparency in the steps of the rating process affect the ratings of the rating agencies. They 

come to the conclusion based on their empirical findings that rating agencies do as a matter a 

fact provide higher ratings if the issuer pays for it. They also find that implementing the 

changes in the issuer pays model or greater transparency requirements changes the result. 

Surprisingly they note that the transparency and issuer pays changes work more like 

substitutes rather than complements. They advise policy makers to consider not implementing 

both changes and that they may wish to consider implementing only one of them.  

 

As already stated specific papers investigating specific legislation impact on credit ratings are 

rare. One of the best papers in this regard is the paper by Jorion et al (2005). They investigate 

the impact a U.S. legal change had on the information impact of ratings. The legal change in 

question prohibits firms from discriminating between parties when giving out material, non-

public information. After the legal change firms must make the information available to the 

general public if they choose to release it. They can no longer release the information 

discriminately. Rating agencies are exempt from this requirement. The hypothesis of Jorion et 

al (2005) is that it is possible that following this legal change, rating agencies have access to 

selective information that may not be disclosed to others. More so then before the legal 

change. Jorion et al (2005) use time series analyses to investigate the impact of ratings 

variables on returns surrounding a rating action for corporate bonds. They use a dummy 

variable to account for the pre and post legal change periods. They further include a ratings 

change variable and an investment dummy. The investment dummy accounts for a drop in 

investment grade to speculative grade or vice versa. Their legal dummy accounts for the 

impact of the regulation change on the intercept of the regression. If the informational quality 

and impact of the ratings has increased they expect a negative impact of the legal dummy (in a 

downgrade setting, in an upgrade setting it should be positive). They find a negative effect for 

the legal dummy after the legal change. Downgrades after the legal change result in greater 

falls in stock prices. Therefore the informational impact is stronger after the legal change. 

Additionally upgrades have a significant effect after the legal change as well. Jorion et al 

(2005) note that a significant impact after an upgrade is unusual in existing literature. 

 

The final paper this thesis wishes to discuss is the paper by Alsakka et al (2015). This paper 

was the direct inspiration for this thesis. Their paper aims to investigate the impact of the new 

regulatory framework of the EU surrounding rating agencies as well. There are some 

significant flaws with this paper however. The first and foremost criticism is the fact that they 
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use as a legal change date, the date upon which ESMA assumes the legal supervision 

authority (July 2011). This is in this thesis’ opinion the wrong date. Long before ESMA 

assumes the legal supervision obligation the new regulation was already in place. Credit 

rating agencies are unlikely to simply wait until the ratings supervision authority changes. 

They will likely work to update their working procedures to the new legal standards and 

requirements as soon as possible. At best their paper captures the impact of ESMA’s 

supervision qualities. New regulations were published in 2009, 2011 and 2013. The 

observation period of the paper by Alsakka et al (2015) runs from 2008-2013. In this time 

there have been three regulation revisions. These should be analysed separately.  

Furthermore the time period they run their regressions on is rather limited. They 

investigate the period of January 2008 to December 2013. This is a rather short period with 

several major crises. To accurately detect the impact of a regulatory change it is important to 

have a longer and calmer period precede the period after the legal change. The dataset they 

use though is similar to the dataset this thesis will use. It includes rating actions from rating 

agencies for all the public European banks listed in the 2011 EU banking stress test. In their 

multivariate model they use, as the dependant variable, the cumulative abnormal return. 

Independent variables are the change in rating, an interaction dummy of the rating change and 

the regulatory change, rating level, book to market ratio and firm size. However if you use an 

interaction variable both basic variables should be included to ensure an accurate result. They 

have not included a regulatory change dummy. Alsakka et al (2015) split the results based on 

rating agency. They come to the conclusion that there is mixed evidence whether or not there 

is any impact of the rating regulatory framework. 
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3. Data and methodology 
 

 
This chapter will discuss the empirical model that this thesis uses to investigate the market 

response to the credit rating regulation in the EU. Firstly the dataset this thesis has constructed 

will be discussed. Afterwards the general model and its sources will be described, followed by 

a more detailed discussion of the expected impact of the independent variables. Finally the 

general empirical set-up of the regressions will be discussed as well as a robustness model. 

 

3.1 Data 

 
The dataset this thesis uses is similar to the dataset used by Alsakka et al (2015). They 

investigated the impact of ratings regulation on the credit ratings of the banks tested in the 

2011 stress test of the European Banking Authority. This paper will combine those banks with 

the public banks tested in 2014 and 2016. Only those publicly listed are considered. This 

results in a sample of 49 European publicly listed banks. The data for the basic dependant and 

independent variables will be retrieved from Datastream in a monthly frequency. The market 

return is the return of one of the country’s national stock index. The specific countries and 

markets can be seen in table A1.1. The historical credit ratings are taken from Thomson One. 

These are the long term issuer standard ratings by Moody’s, Standard and Poor’s and Fitch. If 

these are not available the issuer deposit ratings will be used (Moody’s, 2017). The long term 

issuer rating is the standard credit rating. It determines the creditworthiness of a bank in the 

long run. It considers whether or not a bank will be able to meet its obligations and what its 

likely default status is (Moody’s, 2017). Issuer deposit ratings are ratings that rate a bank’s 

ability to timely repay currency deposit liabilities. Additionally it also covers the possible 

costs of bankruptcy (Moody’s, 2017). Where available the domestic version will be used. The 

historical one month forward LIBOR rate is taken from the dataset maintained by the Federal 

Reserve Bank of St. Louis. The historic sovereign credit ratings are taken from 

Tradingeconomics.com. The risk free rate is a country’s three month T-bills rate retrieved 

from the OECD. 

 

3.2 Model and empirical set-up 

 
This thesis and the empirical set-up of this thesis was inspired by Alsakka et al (2015). As has 

been mentioned they investigate the impact of the ESMA supervision on the credit ratings 

impact on EU bank stock returns. However as has already been discussed in the theory 

chapter their paper has some serious flaws. Therefore the model used in their paper is not the 

model used in this thesis. The core of the model used in this thesis has been taken from asset 

pricing literature. Specifically the models used by Avramov et al (2009) and Jorion et al 

(2005). The main company variables and the ratings variable are taken from the Avramov et 

al’s (2009) paper. The Jorion et al (2005) paper provides the set-up of the legal change 

variables and the investment dummy. The basic empirical set-up of this thesis is based on 

Alsakka et al (2015) however. Based in part on their paper interaction variables are included 

to account for the direct impact of the legal change on the ratings variables. Unlike their paper 

however this thesis includes the interaction variable as well as both independent variables 

forming the basis of the interaction variable. Finally based on further literature some more 

variables are included. 
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As has been stated above the main variables in the model come from the paper by Avramov et 

al (2009). The goal of their paper was to investigate the credit risk-premium puzzle. The 

general theory in asset pricing literature, as expressed by their paper, is that more risky 

investments or assets require higher returns. The premium puzzle (or risk-return puzzle) 

relates to the fact that in many empirical studies the reverse is found. Higher risk assets are 

associated with lower returns. Avramov et al (2009) use several models to investigate this 

puzzle. One of the models that they use forms the basis of the model used in this thesis. This 

model has as a dependant variable the stock return, Returns,t. Independent variables include 

the natural logged firm size, Size,  and the natural logged book to market value, BM, (two of 

the three Fama and French (1993) factors). The model of Avramov et al (2009) does not 

directly include market return. They do correct for it in one of their other model set-ups. As 

market return is one of the fundamental variables in the Fama-French three factor model it 

will be included in this thesis’ model. To account for the impact of the risk free rate the 

market return shall be included as the annualized excess market return, so market return 

minus the risk free rate. Noted in the model as, E Market Returns,t. The market return is the 

return of one of the stock markets of the banks home country. The specific stock markets are 

shown in table A1.1. Additionally the momentum factor of Carhart (1997), Cumulative(t-7;t-2) 

is used as well as the natural logged stock turnover, Turnover. The model of Avramov et al 

(2009) also uses the standardized unexpected earnings rating, SUE. The SUE rating accounts 

for earnings surprise, it is calculated as the difference between actual earnings and earnings 

earned one year ago normalized by the standard deviation of the earnings from previous 

quarters. Unfortunately SUE rating data is not available to this thesis and therefore this 

variable will not be included. Following Avramov et al (2009) these basic independent 

variables are all lagged by two periods. The Avramov et al (2009) model forms the basis for 

the model of this thesis but it must still be adapted to fit the data subjects (banks) and the 

influence of credit ratings.  

Unfortunately there is no widely accepted stock return model for the banking industry 

beyond the basic generic models discussed above. Therefore the basis of the model this thesis 

uses is a general model. There are some additional variables however that apply to banks and 

credit ratings specifically. The first additional bank and credit rating variable is based on Shen 

et al (2012). In their paper they note that national economic characteristics (such as sovereign 

credit ratings) have a significant impact on a bank’s credit rating. One of these characteristics 

was the sovereign credit rating. As this thesis investigates the impact of credit ratings it will 

include the sovereign credit rating, Sovereign Rating, in the model. Secondly this thesis would 

also like to include interest rate changes, Interest. Many of the financial products a bank uses 

are related to the interest rate. Flannery and James (1984) found a significant impact of the 

interest rate on bank stock returns. Taken together, these variables cover the basic firm 

characteristics and some credit rating and bank specific characteristics.  

To further account for the impact of credit ratings several more variables are 

introduced. The first credit rating variable added is a flat credit rating variable, Rating, based 

on the numerical table used by Jorion et al (2005). The table is detailed in appendix table 

A1.2. Similarly to Avramov et al (2009) the credit rating will be lagged by one period. This 

one lagged period will also be applied to the sovereign rating. This thesis further follows the 

example set by Jorion et al (2005) by including several of their variables. The first of which is 

the ratings change variable, Rating Change. The value of this variable will be determined by 

the numerical change in the credit rating level. In principle this variable should have a 

stronger impact on the stock price if the ratings change is larger. A separate ratings change 

variable for the sovereign credit rating will also be included, Sovereign Change. Jorion et al. 

(2005) also include an investment dummy, Investment, which equals one if the stock is of 

speculative level. Since both the investment dummy and the ratings change have some 
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overlap the regression shall be run with either of these variables but not both.  In order to 

directly account for the impact of the legal change the legal change dummy as used by Jorion 

et al (2005) and (to a lesser extent) Alsakka et al (2015) will also be included, Legal. This 

dummy equals 1 if the legal change has occurred and 0 if it has not. This legal dummy 

however only measures the impact on the intercept of the regression not the specific impact 

on the individual variables. For that interaction variables will be required. Therefore 

interaction variables will also be included. 

 

Finally αs,t is the intercept and es,t the error term, the subscript s stands for bank stock, the 

subscript t stands for time. The | | symbol stands for either. As mentioned the regression will 

include either ratings change or the investment dummy but not both. 

 

Taking all these variables together gives the following model, 

 
𝑅𝑒𝑡𝑢𝑟𝑛𝑠,𝑡 = 𝛼𝑠,𝑡 − 𝛽1𝑆𝑖𝑧𝑒𝑡−2 + 𝛽2𝐵𝑀𝑡−2 + 𝛽3𝐶𝑢𝑚𝑢𝑙𝑎𝑡𝑖𝑣𝑒(𝑡−7;𝑡−2) − 𝛽4𝑇𝑢𝑟𝑛𝑜𝑣𝑒𝑟𝑡−2

+  𝛽5𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡𝑡−1 + 𝛽6𝐸 𝑀𝑎𝑟𝑘𝑒𝑡 𝑅𝑒𝑡𝑢𝑟𝑛𝑠,𝑡−2 + 𝛽7𝑅𝑎𝑡𝑖𝑛𝑔 ∗ 𝐿𝑒𝑔𝑎𝑙𝑡−1

+ |𝛽8𝑅𝑎𝑡𝑖𝑛𝑔 𝐶ℎ𝑎𝑛𝑔𝑒 ∗ 𝐿𝑒𝑔𝑎𝑙𝑡−1 + 𝛽9𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 ∗ 𝐿𝑒𝑔𝑎𝑙𝑡−1|
+ 𝛽10𝑆𝑜𝑣𝑒𝑟𝑒𝑖𝑔𝑛 𝑅𝑎𝑡𝑖𝑛𝑔 ∗ 𝐿𝑒𝑔𝑎𝑙𝑡−1 + 𝛽11𝑆𝑜𝑣𝑒𝑟𝑒𝑖𝑔𝑛 𝐶ℎ𝑎𝑛𝑔𝑒 ∗ 𝐿𝑒𝑔𝑎𝑙𝑡−1 + 𝑒𝑠,𝑡 

 

The Stata model output will also include the ratings variables (all four (five) of them) and 

legal dummy separately. This model will be termed the interaction model to contrast it with 

the Before-After model which will be introduced in section 3.4.1. The model in its current 

configuration will be termed the lagged model. Another configuration this thesis will use will 

be the non-lagged model. This configuration is similar with the exception of the interest rate, 

ratings variables and interaction variables. In the non-lagged model their values will not be 

lagged by one period they will instead be the current period. t-1 will be replaced with t. This 

configuration will be used by this thesis since Avramov et al (2009) do not provide a 

satisfying answer as to why the credit rating variables should be lagged by two months. A 

lagged set-up makes intuitive sense in a daily frequency but it does not in a monthly one. 

Therefore this thesis will use the standard theoretical lagged set-up as well as the non-lagged 

set-up. The results of both set-ups will be compared with one another. 

 

3.3 Impact of the variables 
 

3.3.1 Stock return and credit rating 

In order to be able to include the alphabetical ratings into a regression they are recoded into a 

numerical set-up. The impact of the rating variables depends upon the way the alphabetical 

credit ratings are translated into this numerical format. Additionally this thesis also attempted 

to conduct an analyses using a categorical variable set-up based on the same numerical 

recoding table (for example all A lettered ratings formed one category, B investment grade 

ratings were another category etc.). The results of the categorical set-up however were not 

usable. Hence solely the basic numerical table format is used. The codification table is given 

in appendix one, table 1A.2. In this thesis’ case the higher the rating the lower the number, 

number one thus represents the highest possible rating.  

As a result if the rating increases (in a numerical sense) the credit risk goes up. If the 

credit risk goes up, we would under the standard theory expect higher returns. Investors 

demand to be compensated for higher risk. Therefore theoretically the impact of the Rating 

variable should be positive. However both Avramov et al (2009) and Bissoondoyal-Bheenick 

and Brooks (2015) find the reverse (for the U.S. and Japan and Australia respectively).  This 

is the so-called credit risk return puzzle or anomaly. Both impacts are thus found in the 
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theory. A positive impact is expected under the standard theory for expected returns. 

Empirical research confirms this but also finds the opposite, a negative impact. This negative 

impact is the credit-risk return puzzle. 

The expected impact of Sovereign Rating is not quite clear. Shen et al (2012) note that 

sovereign ratings are highly significant for banks in most (developing) countries. The 

sovereign ratings are usually the maximum level an individual bank rating achieves. It thus 

serves as a sort of unofficial ceiling according to Shen et al (2012). Therefore this thesis 

expects that as the sovereign credit rating is downgraded banks will be required to provide a 

higher return to investors. The general logic of the risk return idea as described before applies 

here as well. This thesis does expect however that the impact of a sovereign rating will be 

much less severe than an individual rating.  

With respect to the Rating Change and Sovereign Change variable impact one would 

expect that it is similar to that of the flat ratings variable. A downgrade should have a positive 

impact and an upgrade to the credit rating should have a negative impact as the required 

return should be lower. However Dichev and Piotroski (2001) find that stock prices do not 

really respond after a ratings upgrade. No (systematic) abnormal returns are present according 

to them in an upgrade environment. They do however find a significant negative impact from 

downgrades. What is interesting to note is that they find that a significant amount of the 

negative impact of downgrades is situated in lower future predictable earnings. Investors on 

the market apparently do not (entirely) take the predictable lower returns into account 

according to the authors. This means that on average the market under reacts to downgrades 

according to Dichev and Piotroski (2001).  

 

The Investment variable, the investment grade dummy, should according to Jorion et al (2005) 

have a negative impact after downgrades and a positive one after upgrades. This is to account 

for possible class based actions on the part of investors. Some contracts may demand 

investment into investment grade bonds or speculative grade stocks etc. Or alternatively 

refrain from investing in such bonds. These class transitions should be accounted for 

according to Jorion et al (2005). This dummy has a value of 1 if the rating is in the speculative 

class and a value of 0 if it is in the investment grade class. 

 

As noted in the theory section, Jorion et al’s (2005) paper expects a negative impact on the 

Legal change dummy following a legal change if the legal change increase the information 

quality of the rating. Since the database this thesis uses consists of mostly downgrades and the 

EU legislation aims to improve the information of ratings this thesis also expects a negative 

impact from the legal dummy’s. 

 

The legal dummy’s do not however directly measure the impact the legal change has on the 

ratings variables. Interaction variables do. However the theory regarding their expected 

impact is mixed. The paper of Alsakka et al (2015) finds both positive and negative impacts 

for the same variable in the same time period depending on the rating agency. This thesis is 

not aware of any other paper using a similar set-up to this thesis and the paper by Alsakka et 

al (2015). So therefore this thesis cannot hold any expectations directly based on previous 

literature. As Jorion et al (2005) note though and as the regulations state, the EU regulation 

change aims to increase the informational impact of credit ratings on market participants. As a 

result this thesis expects that the interaction effect’s sign should mirror that of its 

corresponding rating variable. More information should strengthen investor response to the 

rating variable in the same direction. Given the fact that the theory notes that ratings can have 

both a positive and negative impact both a plus and a minus sign are a possibility. This paper 

does expect however for the interaction sign to match with the underlying ratings variable. 
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The variables described above are the most interesting variables to this thesis. The other 

variables detailed below mostly serve as control variables. 

 

3.3.2 Firm and bank characteristics impact 

The Size of a firm and the book to market ratio (BM) of a firm are two of the three classic 

factors from the Fama French 3 factor model. Based on Fama and French’s (1992) findings 

the relation between performance (as measured by stock return) and size is a negative one, 

generally the larger the firm the lower the relative return. Smaller firms preform relatively 

more efficiently. The relation between firm performance and the firm’s book to market ratio is 

a positive one according to Fama and French (1992). They note that a high ratio captures a 

firm that has bad, poor or low prospects in the market. Investors demand higher returns from 

such a company. A company with a low ratio has good prospects according to Fama and 

French (1992). Following Avramov et al (2009), the firm size is calculated as the natural 

logged value of the market value of the equity. The book to market ratio is calculated as the 

natural logged value of the book value of the equity divided by the market value of the equity. 

 

To capture the impact of momentum Carhart (1997) introduced a momentum factor in the 

Fama-French 3 factor model and found a significant positive impact over a one year period. 

Carhart (1997) states as one of his rules of thumb; “…funds with high returns last year have 

higher-than average expected returns next year, but not in years thereafter…”. In line with 

Avramov et al (2009) the momentum factor will be constructed from the cumulative returns 

of the past 6 months. 

 

The turnover rate of the stocks serves as a proxy for liquidity and should have a significant 

negative impact on stock return. Such a negative effect was found earlier by Brennan et al 

(1998) and Chordia and Shivakumar (2006), who suggest that this may be due to the presence 

of a liquidity premium.  The turnover rate is calculated as the ratio of monthly share trading 

volume to the number of shares outstanding (Avramov et al, 2009). 

 

The expected impact of the excess market return is positive. The market return represents the 

diversified return of the market with no individual company risk included (Hillier et al, 2011). 

The excess market return is the excess return market participation gives over risk free 

government bonds. As has been noted by Avramov et al (2009), investors demand returns in 

order to be willing to bear risk. A firm will have to provide greater returns than the market if 

it is to draw investors. Thus if the market return will rise the firm return will also have to rise 

to maintain investor interest.  

 

Finally Flannery and James (1985) found a significant impact on the return of bank stocks and 

several different measures of interest rate changes, including the nominal interest rate. This 

paper will use the one month forward LIBOR rate (based on Euro’s or pounds for British 

banks as a unit) to account for interest rate changes. 

 

3.4 Empirical set-up 

 
As has already been mentioned in the introduction this paper will conduct a regression 

analysis using STATA. Specifically a panel data regression similarly to Bissoondoyal-

Bheenick and Brooks (2015). The models this thesis could use would be the pooled and fixed 

models. This thesis was of the opinion that the pooled model could be used due to the fact that 

the dataset consists of a rather homogenous selection of banks. While they will of course have 
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different areas of expertise and asset holdings they will still be roughly similar. The difference 

between the banks in a country is not nearly as big as the difference between a bank and an oil 

company. Therefore this thesis thinks it reasonable that the banks will respond similarly to the 

different variables and a pooled model could be used. Based on the results of the F test over 

the fixed model however the pooled model has been dropped. The F test results for the fixed 

model were well below the 0,5% significance level in every regression strongly suggesting 

that the fixed model is the most appropriate model. 

The temporal set-up of the regressions is inspired by Alsakka et al’s (2015) paper. 

Their idea was to set up an event study that investigated the impact of credit ratings after 

ESMA became responsible for supervision oversight in the EU. According to them this would 

provide information about the impact of the new legislation on the ratings. As already 

mentioned in the literature review this set-up is flawed in the opinion of this thesis. At most it 

would measure the impact of ESMA on the financial sector’s perception of the credit ratings.  

To truly measure the impact of legal change you need to look at when the legislation 

comes into force as a whole or is published as a whole. A firm is unlikely to wait with 

implementing required legal changes until the day of enforcement. It will start adjusting its 

processes as soon as possible. Therefore this thesis uses the publication date as the cut-off 

date for the regression. An argument can be made that such legal documents are often shared 

with the public for consultation beforehand and that firms start altering their processes even 

before this publication date. However a specific date does need to be picked in the end and the 

publication date is the most logical and straightforward.  

 

This thesis intends to run regressions over four periods to capture the effects of all three 

separate regulations as well as the overarching impact of the establishing of the legal 

framework. Since there have been three revisions of the credit rating regulation there are three 

legal cut-off dates, namely, November 2009 (for Regulation No 1060/2009), May 2011 (for 

Regulation No 513/2011) and May 2013 (for Regulation No 462/2013). This thesis would like 

to mirror, as much as possible, the time after the cut-off period to the time before. Therefore 

the following time periods will be used. To capture the full impact of the legislation 

framework the first regression will be held over the whole data period with the first and 

largest revision being the cut-off point. So the first analyses will be conducted from May 2002 

to March 2017, with November 2009 being the cut-off month. The second analyses aims to 

capture purely the impact of the first regulation and will run from June 2008 to March 2011. 

To capture the impact of the second regulation round the third analyses will be conducted 

over the period of December 2009 to April 2012. The fourth regression set will run from July 

2011 to March 2015.  

 

Spacing the regressions over these periods will hopefully provide some insight into the 

individual legal changes as well as the overarching effect. These regressions will be run for 

each of the big three rating agencies separately. The reason for this separation is based on the 

results of the paper by Alsakka et al (2015). They find different results for different rating 

agencies. Most paper’s investigating credit ratings often only use the ratings of a single rating 

agency. Based on the findings of Alsakka et al (2015) and this thesis (these findings will be 

discussed further in chapter four) this may be a methodological flaw. Even papers using 

multiple rating agencies (Jorion et al (2005) use S&P and Moody’s ratings) do not always 

explain how they construct their ratings data. Therefore this paper uses three separate 

regression sets at each time point for each rating agency.  

 

Finally this thesis will also run the regression(s) along geographic lines. The consequences of 

the sovereign debt crisis were mostly aimed at the southern European countries. It may be 
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possible that the regulations have a different impact on southern banks than they do on 

northern European banks. The southern countries selection includes the countries of Greece, 

Ireland, Italy, Portugal and Spain. Northern Europe will include the countries of Austria, 

Belgium, Denmark, France, Germany, Hungary, the Netherlands, Poland, Sweden and the 

United Kingdom. As has already been mentioned the dataset this thesis uses consists for the 

vast majority out of net downgrades. The sole exception to this is Sweden, the banks of this 

country are all in a net upgrade situation, as can be seen from table A1.1. To try and find 

upgrade specific effects this thesis will also run a regression solely for Swedish banks. 

 

3.4.1 Robustness 

Given the nature of the empirical set-up described above there are already several natural 

robustness measures included. The use of three separate regressions for the separate rating 

agencies is already a strong robustness measure. Additionally this thesis uses both a lagged 

and non-lagged version of the standard model. One more robustness measure will be included 

based on the Avramov et al (2009) and Jorion et al (2005) models. These models do not 

include interaction effects. Therefore their combined model minus the interaction effects and 

the legal change variable (this variable is not included in Avramov et al’s (2009) paper) will 

be used as well to provide additional results. The focus there will be on the credit rating 

variables impact. This will be referred to in this thesis as the before-after model. It can be 

given as, 

 
𝑅𝑒𝑡𝑢𝑟𝑛𝑠,𝑡 = 𝛼𝑠,𝑡 − 𝛽1𝑆𝑖𝑧𝑒𝑡−2 + 𝛽2𝐵𝑀𝑡−2 + 𝛽3𝐶𝑢𝑚𝑢𝑙𝑎𝑡𝑖𝑣𝑒(𝑡−7;𝑡−2) − 𝛽4𝑇𝑢𝑟𝑛𝑜𝑣𝑒𝑟𝑡−2

+  𝛽5𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡𝑡−1 + 𝛽6𝐸 𝑀𝑎𝑟𝑘𝑒𝑡 𝑅𝑒𝑡𝑢𝑟𝑛𝑠,𝑡−2 + 𝛽7𝑅𝑎𝑡𝑖𝑛𝑔𝑡−1

+ |𝛽8𝑅𝑎𝑡𝑖𝑛𝑔 𝐶ℎ𝑎𝑛𝑔𝑒𝑡−1 + 𝛽9𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑡−1| + 𝛽10𝑆𝑜𝑣𝑒𝑟𝑒𝑖𝑔𝑛 𝑅𝑎𝑡𝑖𝑛𝑔𝑡−1

+ 𝛽11𝑆𝑜𝑣𝑒𝑟𝑒𝑖𝑔𝑛 𝐶ℎ𝑎𝑛𝑔𝑒𝑡−1 + 𝑒𝑠,𝑡 

 

As there is no variable to account for the legal change the regression cannot be run over a 

whole period. It must be run both before and after the legal change. Hence the name the 

before-after model. The before results will be compared to the after period results. The cut-off 

month will be included in the after period. For example for period one the before regression 

will be run from May 2002 to October 2009. The after period will be run from November 

2009 to March 2017. This model requires a slight adaptation of the expected impacts. This 

model can detect the legal impact should one of its credit rating variables gain or lose 

significance after the legal change. A change in sign is also an indication of an impact of the 

regulation. This does not automatically mean however that should the sign and significance 

remain the same that there is no impact from the legal change. If the coefficient becomes 

significantly more positive or negative the legal change has a significant impact. Namely it 

ensures that investors react more strongly to the variable. Investors will be more confident in 

their judgements and thus respond more strongly. This thesis will count a change in either 

direction of one order of magnitude as a significant impact. 
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4. Results and discussion 
 

 

This chapter will discuss the results of the regression analyses. The structure of the chapter 

will be as follows. The results of the fixed effect interaction model in both lagged and non-

lagged form will be discussed intensively. The results for the northern and southern European 

regressions will then be discussed as will the results for the Swedish regressions.  

Once these results have been discussed the specific relations between the variables 

will be discussed and the individual impacts of the regulations will be analysed. The results of 

the before-after model will not be discussed in full. The before-after model serves as a 

comparison not a main result. The geographic differences between the north and the south 

will also be discussed.  This section will answer the sub-question what the empirical impact is 

of the legal change on the credit rating impact.  

 

4.1 Individual model results 
 

Interaction model results 

The first model to be discussed is the interaction model. The interaction variables included in 

this model will provide insight into the direct impact of the legal change on the individual 

variables. The results of the regression run over the full dataset will be discussed first. The 

lagged version of the interaction model will be discussed first. Followed by the non-lagged 

version. The results are grouped in two in each section. The first half includes the results for 

all three rating agencies for the full period as well as the first partial period (so the first and 

second time periods). The first period covers the whole time span but takes the first regulation 

as the main legal change it does not account explicitly for the other two regulations. The 

second period covers solely the first regulation. The second half contains the results for the 

second and third partial periods (so the third and fourth time periods). This covers the second 

and third regulation. 

The individual results section set-up is as follows, each regression will be discussed in 

detail with the results for S&P being discussed first followed by Moody’s and finally Fitch. 

Firstly the firm characteristic results will be discussed followed by the credit rating variable 

results. The results for the credit rating variables will first discuss the impacts of the 

underlying variables. Afterwards it will discuss the interaction variables results. The 

discussion of each half of the model will end with a short summary of the most striking result. 

The investment variable option results are not included since there are very few differences 

between the normal change version and the investment version. Instead solely the investment 

variables are mentioned. The specific values for the investment and its interaction variable 

can be found in table A1.3. 

 

4.1.1. Standard lagged results 

First half 

Looking at the first half of the results (given in table 4.1) some conclusions can be drawn. 

Firstly the lagged firm size is not significant in the first period for any of the rating agencies. 

This is unusual since this is considered one of the most important variables. It is especially 

striking since the first period covers the whole time period considered in this thesis. The 

lagged book to market ratio has a significant positive impact in both periods for all agencies. 

The cumulative return is negatively significant in all periods. Remarkably the lagged turnover 

ratio is only significant in the first period but not in the second one. The impact is positive. 

The lagged interest rate has a significant impact in all cases. The excess market return has a 

positive impact in all cases in the first period but a negative impact during the second period.  
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Lagged change interaction regression results part one 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Table 4.1 Lagged change interaction regression results part one 
This table contains the results for the lagged interaction regression of the full dataset. It covers the full and second time 

periods. The full period lasts from May 2002 to March 2017. The legal cut-off point is the month of November 2009. The 

second period lasts from June 2008 to March 2011. The legal cut-off point is on May 2011. The lagged setting (show by the 

inclusion of the letter L in front of the variables) indicates that all the credit rating variables, the interest rate and the 

interaction variables use a one period lag. Firm characteristics have a two period lag. The dependant variable is the stock 

return. The firm size is calculated as the natural log of the market value of the equity. The book-to-market ratio is calculated 

as the natural logged value of the book value of the equity divided by the market value. The cumulative return is calculated as 

the cumulative return over the past 6 months. The turnover rate is calculated as the ratio of share trading volume to the 

number of shares outstanding. The interest rate is the one month forward LIBOR rate. The excess market return is calculated 

as the annualized value of the specific market return minus the risk free rate of the bank’s home country. The risk free rate is 

the 3 month T-bill rate. The legal dummy assumes the value of 1 on and after the legal cut-off date. The numerical recoding 

table for the normal and sovereign rating can be found in table A1.2. The change variables are the change of the rating 

compared to the previous period. The significance stars indicate the following * is 5%, ** is 1% and *** is 0,1%.  
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Lagged change interaction regression results part two 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Table 4.2 Lagged change interaction regression results part two 
This table contains the results for the lagged interaction regression of the full dataset. It covers the third and fourth time 

periods. The third period runs from December 2009 to April 2012 with the cut-off date being May 2011. The fourth period 

runs from July 2011 to March 2015 with the cut-off time being May 2013. The lagged setting (show by the inclusion of the 

letter L in front of the variables) indicates that all the credit rating variables, the interest rate and the interaction variables use 

a one period lag. Firm characteristics have a two period lag. The dependant variable is the stock return. The firm size is 

calculated as the natural log of the market value of the equity. The book-to-market ratio is calculated as the natural logged 

value of the book value of the equity divided by the market value. The cumulative return is calculated as the cumulative 

return over the past 6 months. The turnover rate is calculated as the ratio of share trading volume to the number of shares 

outstanding. The interest rate is the one month forward LIBOR rate. The excess market return is calculated as the annualized 

value of the specific market return minus the risk free rate of the bank’s home country. The risk free rate is the 3 month T-bill 

rate. The legal dummy assumes the value of 1 on and after the legal cut-off date. The numerical recoding table for the normal 

and sovereign rating can be found in table A1.2. The change variables are the change of the rating compared to the previous 

period. The significance stars indicate the following * is 5%, ** is 1% and *** is 0,1%. 
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Looking at the ratings variables some interesting results can be found. The first remarkable 

result is the fact that the legal dummy’s all have a significant negative impact for all rating 

agencies in both periods. Suggesting that the legal change has a significant influence. Looking 

at the S&P credit rating variables only the sovereign rating has a significant effect during the 

first period no other variables are significant. What is remarkable however is the fact that the 

legal interaction variable for the sovereign rating is negatively significant in both periods for 

S&P. This indicates that the legal change has an impact on the sovereign rating. The variables 

for Moody’s are more significant with the ratings and ratings change variable both being 

positively significant in the first period. The ratings variable becomes even more significant in 

the second period. Both are positively significant however. The sovereign rating is significant 

in the first period also but not in the second. The sovereign change becomes significant in the 

second period but unlike the other variables it does not have a positive impact. Instead it is 

negative. The interaction variables for the sovereign variables are also highly significant. The 

sovereign rating variable is significant in both periods with the sovereign change interaction 

one being significant in period two as well. The normal sovereign interaction variable has a 

negative impact (in both periods), the sovereign change a positive one. For Fitch the normal 

lagged credit rating variables also have a strong significant impact. The ratings change, and 

sovereign change are significant in both periods. Sovereign change negatively so and ratings 

change positively so. The sovereign rating is also positively significant in the first period in 

contrast to the negative sovereign change. The interaction dummies curiously mirror the 

results. The rating change interaction variable and sovereign rating interaction variable are 

significant in both periods with opposing signs compared to the underlying ratings variables. 

The ratings change interaction has a negative impact to the normal rating change’s positive 

one. The sovereign rating interaction variable also has a negative impact compared to the 

sovereign rating variable’s positive one. The sovereign change interaction variable has a 

significant impact in both periods similarly to the sovereign change variable. It has a positive 

impact though compared to the underlying variable’s negative one. The investment interaction 

variable also has a negative impact in period one. 

 

Looking at the overarching results for the first two periods this thesis finds that the legal 

change dummy for the sovereign rating is always negatively significant for all three rating 

agencies in both periods. Further striking results are the fact that the sovereign rating 

interaction variable is always negatively significant. Remarkably the sovereign change 

interaction has an always positive impact for Fitch during both periods and for Moody’s 

second period. The individual ratings interaction variables are much less significant than the 

sovereign ones. The ratings change is significant for Fitch with a negative impact. The ratings 

interaction variable is only significant for Moody’s during the first period but also with a 

negative impact.  

 

Second half 

The result for the second half can be found in table 4.2. A strong difference between the first 

and second halves of the lagged dummy regression can be found in the company 

characteristics results. Where the firm size was only barely significant in the second period 

and not at all in the first it is now always negatively significant for all rating agencies. The 

book-to-market ratio retains its significance. Cumulative return becomes more strongly 

significant in periods three and four. The turnover ratio is positively significant in the fourth 

period but not at all in the third period. The interest rate also shows some remarkable results, 

it is negatively significant in period three for S&P and Fitch but not for Moody’s. However in 

period four it becomes positive for all three rating agencies. This is in strong contrast to the 
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earlier strong negative impacts of the first and second periods. Excess market return has a 

positive impact in periods three and four. 

 Looking at the results for the rating variables the first remarkable result is the legal 

change dummy results. The third period result is significantly negative across the board. 

However for the fourth period all rating agencies display a positive impact rather than a 

negative one. Further for S&P only the sovereign rating is positively significant in period 

three, no other credit rating variables are significant. The sovereign change legal interaction 

variable however is also significantly negative in both periods. In the third period for 

Moody’s the lagged rating and rating change variables are significant (positively in both 

cases). The rating variable remains significant as well. Looking at the interaction variables the 

rating interaction variable is negatively significant in both periods, with the sovereign change 

interaction variable being positively significant in the third period as well. The ratings 

variables for Fitch are less often significant however. The ratings change and sovereign 

change are significant in the third period with a negative and positive impact respectively. The 

ratings change also maintains its significance. The investment dummy is positively significant 

in the third period as well.  However the sovereign change interaction variable is significant 

(in both periods) with a negative impact. The investment interaction variable is negatively 

significant in the third and fourth period. 

 

There is a remarkable contrast in the interaction variables for the third and fourth periods. For 

S&P and Fitch the sovereign change variable impact is impacted by the legal change but for 

Moody’s the impact is centred in the ratings variable. 

 

4.1.2 Standard non-lagged results 

 

Another model option is to use a non-lagged model. As has already been noted in the method 

section, the model by Avramov et al (2009) uses a one period lagged rating variable model 

but the model by Jorion et al (2005) does not. Hence both options are used and analysed. This 

section will contrast the results of the non-lagged interaction model with the corresponding 

lagged interaction model results. There are some significant differences.  For the first half the 

rating variables are much more often significant in the non-lagged model.  

 

 

First half 

The results of the first half of the non-lagged interaction model can be found in tables 4.3 and 

4.4. The results for the firm characteristics are similar to the lagged model. For S&P the 

ratings change variable is significant in both periods and the sovereign change is now also 

significant in the first period. The sovereign rating variable remains significant in both 

periods. In addition to the sovereign rating interaction variable being significant the sovereign 

and normal ratings change variables also become significant (with a negative impact) during 

the first and second periods.  

 

Looking at Moody’s the sovereign rating change becomes positively significant in the first 

period and the sign flips to positive in the second period compared to the lagged model. The 

ratings change is now also significant in the second period. In addition the significance of the 

individual ratings variables also increases.  Looking at the interaction variables some 

interesting observations can be made. Firstly the sovereign change variable in the second 

period changes sign compared to the lagged model. In the lagged model it has a positive 

impact, in the non-lagged model a negative one.  
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Non-lagged change interaction regression results part one 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Table 4.3 Non-lagged change interaction regression results part one 
This table contains the results for the non-lagged interaction regression of the full dataset. It covers the full and second time 

periods. The full period lasts from May 2002 to March 2017. The legal cut-off point is the month of November 2009. The 

second period lasts from June 2008 to March 2011. The legal cut-off point is on May 2011. The L in front of the variables 

indicates a lagged status. For firm characteristics this is a two period lag. The dependant variable is the stock return. The firm 

size is calculated as the natural log of the market value of the equity. The book-to-market ratio is calculated as the natural 

logged value of the book value of the equity divided by the market value. The cumulative return is calculated as the 

cumulative return over the past 6 months. The turnover rate is calculated as the ratio of share trading volume to the number of 

shares outstanding. The interest rate is the one month forward LIBOR rate. The excess market return is calculated as the 

annualized value of the specific market return minus the risk free rate of the bank’s home country. The risk free rate is the 3 

month T-bill rate. The legal dummy assumes the value of 1 on and after the legal cut-off date. The numerical recoding table 

for the normal and sovereign rating can be found in table A1.2. The change variables are the change of the rating compared to 

the previous period. The significance stars indicate the following significance level * is 5%, ** is 1% and *** is 0,1%. 
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Non-lagged change interaction regression results part two 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Table 4.4 Non-lagged change interaction regression results part two 
This table contains the results for the non-lagged interaction regression of the full dataset. It covers the third and fourth time 

periods. The third period runs from December 2009 to April 2012 with the cut-off date being May 2011. The fourth period 

runs from July 2011 to March 2015 with the cut-off time being May 2013. The L in front of the variables indicates a lagged 

status. For firm characteristics this is a two period lag. The dependant variable is the stock return. The firm size is calculated 

as the natural log of the market value of the equity. The book-to-market ratio is calculated as the natural logged value of the 

book value of the equity divided by the market value. The cumulative return is calculated as the cumulative return over the 

past 6 months. The turnover rate is calculated as the ratio of share trading volume to the number of shares outstanding. The 

interest rate is the one month forward LIBOR rate. The excess market return is calculated as the annualized value of the 

specific market return minus the risk free rate of the bank’s home country. The risk free rate is the 3 month T-bill rate. The 

legal dummy assumes the value of 1 on and after the legal cut-off date. The numerical recoding table for the normal and 

sovereign rating can be found in table A1.2. The change variables are the change of the rating compared to the previous 

period. The significance stars indicate the following significance level * is 5%, ** is 1% and *** is 0,1%. 
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Furthermore the first period becomes negatively significant. Additionally the ratings change 

interaction variable becomes significant in both cases. The trend for S&P and Moody’s was 

for more variables to be significant in in the non-lagged model. This is reversed for Fitch 

however. Here the ratings change loses significance in both periods. This reversal of 

significance is also true for the interaction variables. Here the ratings change and sovereign 

change interaction variables lose significance in the non-lagged model for the first period. The 

same also holds for the second period as the ratings change variable there also loses 

significance in the non-lagged model. This reversal does not hold true for the investment 

interaction as this retains its significance. 

 

Second Half 

Like the first half the results for the firm characteristics are similar to the lagged model. For 

the third and fourth period S&P ratings results there is only one difference. The sovereign 

change becomes negatively significant in the fourth period. Accordingly the sovereign change 

interaction variable switches signs in the non-lagged model. Here it becomes positive instead 

of negative in the fourth period. For Moody’s the significance of the ratings change switches. 

In the lagged model it is significant in the third period but in the non-lagged model it is 

significant in the fourth period. The sovereign change becomes significant in both periods. 

With opposing signs however. In the non-lagged model the third period ratings change 

interaction variable becomes significantly positive. The sign of the sovereign change 

interaction variable switches to negative in the non-lagged period for the third period. For 

Fitch the credit rating variables change significances as well. In the non-lagged period the 

ratings change is no longer significant in the third or fourth period. The sovereign change 

switches significance from period three to period four in the non-lagged model. Similarly to 

the lagged model the investment variable retains its positive impact. The only change in the 

interaction variables is a sign flip for the sovereign change in the fourth period from negative 

tot positive in the non-lagged model. The investment dummy retains its negative impact in 

both periods just like the lagged period. 

 

4.1.3. Geographic results 

 

4.1.3.a Southern Europe 

 

The results for Southern Europe can be found in tables A2.1 through A2.4. The dataset for the 

south of Europe consists of the countries Greece, Ireland, Italy, Portugal and Spain. 

 

Lagged 

First half 

Looking at the results for the firm characteristics the result is rather similar to the general 

regression. Looking at the credit rating variables some remarkable observations can be made. 

Like the general result the legal dummy impacts are significantly negative in both the first and 

second periods. The sovereign rating for S&P is positively significant in the first period. The 

sovereign change is also positively significant in the first period. The investment variable has 

a negative impact in the first period. For the interaction variables the sovereign and sovereign 

change interaction variables are negatively significant in the first period. The investment 

interaction variable is positively significant in the same period. Only the sovereign rating 

interaction variable remains significant in the second period. For Moody’s the rating and 

sovereign rating are positively significant in the first period, sovereign change is negatively 

significant in the second period. Like S&P the investment variable has a negative impact in 

the first period. For the interaction variables the sovereign rating interaction is negatively 
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significant in all periods. The rating interaction variable is also negatively significant in the 

first period. Sovereign change however is positively significant in the second period. For 

Fitch the sovereign rating has a positive impact in the first period. Sovereign change has a 

significantly negative impact in the second period. Additionally the normal ratings change has 

a significant positive impact in the second period. In terms of interaction variables the 

sovereign rating interaction variable is significant in both periods with a negative impact in 

both. Both ratings and sovereign change interaction variables have a significant impact in the 

second period. Negative and positive respectively. The investment interaction is also 

significant in the first period with a negative impact.  

 

Second half 

The first remarkable thing to note is the fact that the legal dummies for the third period for 

S&P and Fitch are only barely significant in comparison to the strong significant impact of 

earlier periods. The legal dummy for Moody’s is not significant at all in the third period. In 

the second half of the lagged model the sovereign rating is significant for S&P in the third 

period only (negatively so). Rating is also positively significant in period three. There are two 

significant interaction variables. The sovereign rating is positively significant in the first 

period and the sovereign change interaction is negatively significant in the second period. For 

Moody’s the rating change is positively significant in the third period. The rating is positively 

significant in the second period. Regarding the interaction variables the sovereign rating 

change interaction variable has a positive impact in the third period and the rating in the 

fourth. For Fitch both sovereign variables are significant in the third period. The flat 

sovereign ratings negatively so and the change positively. The normal fourth period ratings 

change variable is also negatively significant. The investment variable is positively 

significant. The sovereign rating interaction is always negatively significant. The investment 

interaction variable is negatively significant in both periods.  

 

Non-Lagged results 

First half 

The most striking difference between the lagged and non-lagged model lies in the legal 

dummy’s. The first period results are still negatively significant but to a much lower degree. 

For the second legal dummy only Moody’s retains its significance. For S&P there are no 

significant differences further between the models, with the exception of the investment 

interaction variable. This loses its significance in the non-lagged model. For Moody’s there 

are a few remarkable differences. Firstly the sign of the significant sovereign change changes 

from negative to positive in the second period. Additionally the rating change variable 

becomes positively significant in both periods in the non-lagged model. The significance of 

the sovereign change interaction model shifts. It turns from being significant in the second 

period to becoming significant in the first with a sign flip to negative as well. Rating change 

interaction becomes significant in the second period as well. For Fitch the sovereign change in 

the first period becomes significant in the second period with a negative impact. The ratings 

change in the second period also loses significance. In the second period the ratings change 

interaction variable loses significance in the non-lagged model. The investment interaction 

variable retains its significance in the first period. 

 

Second Half 

The most remarkable difference between the models in the second half is the fact that the 

legal dummy for Moody’s third period becomes significant like the other rating agency 

dummy’s. Further for S&P the sovereign change variable in the fourth period loses 

significance in the non-lagged model. As does the sovereign change interaction variable in the 
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third period. The rating interaction variable becomes significant in the third period though. 

For Moody’s the ratings change variable loses significance in the third period of the non-

lagged model. The reverse is true for sovereign change though, this becomes negatively 

significant in the fourth period. Finally the sign changes for the sovereign change interaction 

in the third period. Fitch’s results show that the third period sovereign rating and fourth period 

rating change lose significance in the non-lagged model. The significance of the sovereign 

change however shifts from the third to the fourth period in the non-lagged model. 

Additionally the sign flips. The investment interaction variable retains its significance in both 

periods in the non-lagged model. Finally the fourth period sovereign change interaction 

retains its significance in the non-lagged model but does change sign.  

 

4.1.3.b Northern Europe 

 

The results for northern Europe can be found in tables A2.5 through A2.8. The northern 

Europe data set includes the countries, Austria, Belgium, Denmark, France, Germany, 

Hungary, the Netherlands, Poland, Sweden and the United Kingdom. 

 

Lagged 

First half 

Similarly to the southern European results the results for the firm characteristics are rather 

similar to the general result. With the exception of firm size. This is never significant for 

northern European banks. For northern Europe the first and second period legal dummies are 

negatively significant in all cases. Remarkably for S&P and Moody’s very few of the ratings 

variables are significant. For S&P the first period sovereign change is negatively significant. 

The investment variable is positively significant. For Fitch the ratings change is positively 

significant in both periods. The sovereign rating is also significant in the second period. The 

interaction variables give a similar picture. The sovereign change interaction in period one for 

S&P is positively significant for S&P and the investment interaction variable is negatively 

significant. Moody’s has no significant interaction variables. For Fitch the first period ratings 

change interaction is negatively significant.  

 

Second half 

Again the general firm characteristic results follow the general results outcome. In contrast to 

the first part however the firm size is sometimes significant but not often. It also has a positive 

impact rather than a negative one. In the second half the first remarkable result with regards to 

ratings is the fact that the third period legal dummies are all negatively significant but the 

fourth period is not very significant at all. The legal dummy for S&P is positively significant 

but the dummy for Moody’s and Fitch is not. For S&P the sovereign rating and change are 

significant in the fourth period with a positive and negative impact respectively. The 

sovereign change interaction variable is significant in both periods with changing signs 

however. It is negatively significant in the third period but positively in the fourth. The rating 

interaction variable is also positively significant in the third period. For Moody’s the main 

significant variable is the ratings variable, which is positively significant in both periods. The 

sovereign rating is significant in the fourth period also though. No interaction variables are 

significant. For Fitch the sovereign change is significant in the fourth period with a negative 

impact. The interaction variable for the sovereign change in both the third and fourth period is 

significant with a negative and positive impact respectively. The sovereign rating variable is 

also significant in the fourth period with a negative impact. 
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Non-lagged 

First half 

The non-lagged results show some significantly different results. The first remarkable result 

lies in the legal dummy’s, more specifically the results for the second period. The significance 

level is much lower compared to the lagged version. The dummy’s for S&P and Fitch are only 

barely significant with a negative impact. Moody’s legal dummy is not significant at all 

anymore. The results for the first period dummy are the same however (albeit with lower 

numerical coefficients). In the lagged model only two of the S&P ratings variables were 

significant. In the non-lagged model the ratings change is significant in both periods with a 

positive impact. The investment variable also retains its positive significance. The sovereign 

change loses its significance though. Unsurprisingly the ratings change interaction variable 

becomes strongly significant with a negative impact in both periods. The sovereign change 

interaction variable loses its significance as does the investment interaction variable. For 

Moody’s the ratings change is also significant in both periods with a positive impact for the 

non-lagged model. Additionally the sovereign change is significant in the second period. The 

ratings change interaction is significant in both periods with a negative impact. Sovereign 

change interaction becomes significant in both periods as well with a positive impact. Only 

the fourth period ratings change interaction variable is significant (negative impact). For Fitch 

the ratings change loses its significance in both the normal version and the interaction version. 

The sovereign change retains its significance but becomes positively significant instead of 

negative. 

 

Second Half 

The results for the legal dummies are almost the same in both models. However the fourth 

legal dummy for Fitch becomes just barely significant with a positive impact in the non-

lagged model. The sovereign change variable sign for S&P flips from negative to positive in 

the non-lagged version. The sovereign change interaction variables lose their significance in 

the non-lagged model. But the fourth period sovereign rating interaction variable becomes 

significant. For Moody’s two variables exchange significance. In the lagged model the rating 

variable is significant in both periods. In the non-lagged model it loses its fourth period 

significance for Moody’s. However the rating change becomes (positively significant). In 

terms of interaction variables there are two additions. The third period rating change 

interaction and fourth period sovereign change interaction both become significant with a 

positive impact. For Fitch the fourth period sovereign change variable loses its significance in 

the non-lagged model. Of the interaction variables only the fourth period sovereign rating 

interaction variable retains its significance.  

 

4.1.3.c Sweden 

 

The results for Sweden can found in tables A2.9 through A2.12. 

 

Lagged 

First half 

Unfortunately many variables do not have values due to the small sample size (four banks). 

The legal dummies have no value. The only significant value for S&P is the sovereign rating 

interaction dummy for the first and second periods with a negative impact. For Moody’s the 

sovereign rating interaction variable has a significant impact in both periods with a negative 

impact also. The rating interaction variable also has a positive impact. Fitch has more 

variables with significant coefficients. The ratings change coefficient is negatively significant 

in the first period. The ratings change and sovereign rating interaction coefficient is 
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significant in the first period with a positive and negative impact respectively. The most 

remarkable result here is the near universal significant negative impact of the sovereign rating 

interaction variable. 

 

Second half 

The results for the second half are very limited. Only the rating and sovereign rating 

interaction variables for Moody’s fourth period are significant. Positively and negatively 

significant respectively. No other rating variables are significant.  

 

Non-lagged 

First half 

For S&P the results are rather similar to the lagged model. The sovereign rating interaction 

variable is negatively significant in the first period also. The second period is not significant. 

Additionally the rating change variable is positively significant in the first period. For 

Moody’s the sovereign rating interaction variable is also significant in the first period with a 

negative impact here as well. The rating interaction variable is also significantly positive in 

the first period. The results for Fitch are the same as in the lagged regression with the addition 

that the ratings change is now also significant in the second period. The main result for the 

first half of the lagged model is that the sovereign rating interaction variable has a strong 

significance over the whole period.  

 

Second half 

Unlike the lagged version there is a significant variable for S&P in the non-lagged model. The 

rating interaction term is positively significant in the second period. The results for Moody’s 

are the same as in the lagged model. Rating and sovereign rating interaction variables are 

significant with a positive and negative impact respectively. The results for Fitch are the same 

as in the lagged version. No significances.  

 

The main conclusion for Sweden is thus that the impact of credit ratings goes mostly via the 

sovereign variables with the primary legislation having a very strong negative impact over the 

whole period on the sovereign rating impact. 

 

4.2. Overarching Results 
 

The section above gave a comprehensive overview of the most important results. This section 

will discuss the results in depth. First the firm characteristics will be discussed followed by 

the general impact of credit rating variables. The general impact of both the interaction and 

the before-after model will be discussed. A more in depth analyses of the individual 

regulations will then follow. First the individual legal dummy’s will be analysed under the 

Jorion et al (2005) approach. The individual regulation analyses will then be expanded, by 

discussing the individual interaction variables and underlying credit rating variables in depth. 

This analyses will be further deepened by linking the empirical results with the content of the 

individual regulations. A preliminary conclusion will then be formulated. This conclusion will 

be discussed in light of the geographic results. Finally the conclusion will be refined by 

including the back-up results of the before-after model. The focus of the second viewing of 

the before-after results will be on the significance changes rather than the general results. 

After these approaches have been concluded this thesis will establish its findings. The results 

discussed are based on the general models rather than the geographic ones except where 

explicitly stated. 
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4.2.1 Firm characteristic results 

Before moving to the credit rating variables it is important to first discuss the company 

property variables. The results for the firm size and firm book to market ratio are very clear 

and very straightforward. They are often significant and usually follow their expected signs 

(negative and positive respectively). The excess market return, the third part of the Fama-

French three factor model, has a mostly significant positive impact in most cases. The interest 

rate is also highly significant in most cases and has a surprisingly negative impact. The 

cumulative return and turnover ratio are more rarely significant. Their signs do not match the 

theory however. The turnover ratio has a positive impact and the cumulative return a negative 

one. Both the papers by Avramov et al (2009) and Bissoondyal Bheenick (2015) do have 

some of these unexpected signs in their results but they are not significant. This counter 

theory result cannot adequately be explained by this thesis.  

The negative impact of the interest rate however can be accounted for. The positive 

impact is expected and found in many papers but other papers have found a negative impact 

on the return of a bank stock. Elyasiani and Mansur (1998) as well as Verma and Jackson 

(2008) find negative effects of the interest rate on stock returns. Both studies use a GARCH 

model approach and find that long-term interest rates have a negative impact on stock return. 

Additionally Elyasiani and Mansur (1998) state that interest rate volatility is a significant 

explanatory factor in stock return volatility. Their methodology allows them to relate the risk 

premiums with stock return volatility. Additionally they note that their study also suggest that 

U.S. monetary policy has an effect on the returns of bank stocks. This concludes the 

discussion of the firm property variables. 

 

4.2.2 Credit rating results in general 

The main variables of interest are of course the credit rating variables. The discussion of these 

variables will focus mainly on the interaction variables but it is useful to shortly discuss the 

normal impacts of the regular credit rating variables. As can be seen from table 4.5 there is no 

standard impact for the variables both negative and positive impacts are found for almost all 

of the variables. Only the ratings variable is exclusively positive when it is significant. 

Overall most of the impacts are positive. This is especially true for the results for Moody’s. 

Moody’s has the overall most significant variables. All but two of them have a positive 

impact. The rating and rating change variables have a positive impact in all cases for S&P and 

Moody’s. There are some negative impacts for Fitch in the lagged third and fourth period. The 

picture for the sovereigns is more mixed. There is no negative sovereign rating but the 

sovereign rating change is quite negative for Fitch. For S&P and Moody’s the results are more 

positive than negative.   

In order to ensure a robust result this thesis also used another regression model, the 

before-after model. The results of the regressions of the before-after model can be seen in 

tables A2.13 through A2.20. The significances for the credit variables are displayed in table 

4.6. The impacts of the individual credit rating variables are roughly the same as in the 

interaction model. The ratings variable has a solely positive impact for Moody’s. The impact 

on S&P and Fitch is more mixed with both positive and negative having a roughly equal 

impact. The sovereign variables have a mixed to negative impact for Moody’s. For S&P and 

Fitch however the impact is overwhelmingly negative. These results give an initial indication 

of the impacts of the credit rating variables. The main findings of this thesis however centre 

around the interaction variables.  
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Significant variable signs 
Legal Fixed Results Variable Period 1 Period 2 Period 3 Period 4 

S&P Lagged Rating     

 Rating Change     

 Investment Dummy     

 Sovereign Rating +    

 Sovereign Rating Change   +  

S&P Not Lagged Rating     

 Rating Change + +   

 Investment Dummy     

 Sovereign Rating +    

 Sovereign Rating Change +  + - 

Moody’s Lagged Rating + + + + 

 Rating Change + + +  

 Investment Dummy     

 Sovereign Rating +    

 Sovereign Rating Change  -   

Moody’s Not 

Lagged 

Rating + + + + 

 Rating Change + +  + 

 Investment Dummy     

 Sovereign Rating +    

 Sovereign Rating Change + + + - 

Fitch Lagged Rating     

 Rating Change + + - - 

 Investment Dummy   +  

 Sovereign Rating +    

 Sovereign Rating Change - - +  

Fitch Not Lagged Rating     

 Rating Change     

 Investment Dummy   +  

 Sovereign Rating +    

 Sovereign Rating Change - -  - 

Table 4.5 Significant variable signs 
This table contains the significant signs for all the normal credit rating variables. The results are drawn from the lagged and 

non-lagged interaction regressions. The underlying results can be seen in table’s 4.1 through 4.4. The first period regression 

is run over the period May 2002 to March 2017. The second period lasts from June 2008 to March 2011. The third period 

lasts from December 2009 to April 2012. The fourth period runs from July 2011 to March 2015. 

 

Significant variable signs Before-After model 
Agency and 

regression set-up 

Variable Period Before/After (B/A) 

B1 A1 B2 A2 B3 A3 B4 A4 

S&P Lagged Rating  -    + +  

 Rating Change         

 Sovereign Rating      - -  

 Sov Rat Change    + +  - - 

S&P Non Lagged Rating  -       

 Rating Change +  +      

 Sovereign Rating    - - - -  

 Sov Rat Change + -    - -  

Moody’s Lagged Rating      + + + 

 Rating Change + +  + +    

 Sovereign Rating      - - + 

 Sov Rat Change      - -     

Moody’s Non 

Lagged 

Rating      + +  

 Rating Change + + +   + +  

 Sovereign Rating      - - + 

 Sov Rat Change + + +   - -  

Fitch Lagged Rating      + +  

 Rating Change + - + - -    

 Sovereign Rating   +   - -  

 Sov Rat Change -  - + +   - 

Fitch Non Lagged Rating       +  

 Rating Change         

 Sovereign Rating   + - - - - + 

 Sov Rat Change - -    - -  

Table 4.6 Significant variable signs Before-After model 
This table contains the significant signs for all the normal credit rating variables. The underlying regressions are the before-

after model regressions. The investment dummy is not included in this table as none of its values are significant in the 
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investment before-after model. The B periods indicate the before periods and the A indicate the after periods. The underlying 

values can be seen in tables A.13 to A2.20. The before period starts on the same month as the normal time period begins. The 

after period begins on the cut-off month. The first and full period lasts from May 2002 to March 2017. The legal cut-off point 

is the month of November 2009. The second period lasts from June 2008 to March 2011. The legal cut-off point is also 

November 2009. The third period lasts from December 2009 to April 2012. The third legal cut-off point is May 2011. The 

fourth period runs from July 2011 to March 2015 with the fourth legal cut-off point being May 2013. 

 
General Legal impact 

As has been discussed in the theory chapter the three regulations all have different aims and 

content. In order to effectively answer the question what the impact of the regulations on the 

market’s judgement of rating agencies is, it is important to attempt to identify the individual 

impact of the regulations. Before moving on to specific regulations however it is prudent to 

first identify the overall impact of the legal framework. One approach to identifying the 

overall impact is the method used by Jorion et al (2005). As has already been mentioned in 

the method section their model does not use interaction variables. They use the legal dummy 

coefficients to directly account for the legal impact. They note that the impact of this variable 

represents the impact of the new regulatory regime on the intercept of the model. This impact 

measures investor response to the new informational standards. In a downgrade setting (most 

of the credit rating actions in the data set are downgrades) there should be a negative impact 

according to Jorion et al (2005).  This thesis is of the opinion that the interaction variables are 

necessary to directly measure the specific impact of the legal change on the individual 

variables. A single variable for the legal change is too broad. It is however a useful 

preliminary indicator. Table 4.7 gives the legal coefficients.  

 

Legal change impacts 

Regression set-

up 

Period S&P Moody’s Fitch 

Lagged     

 1 -0,055*** 

(-9,69) 

-0,048*** 

(-8,21) 

-0,055*** 

(-10,17) 

 2 -0,088*** 

(-6,54) 

-0,083*** 

(-6,19) 

-0,089*** 

(-7,28) 

 3 -0,038*** 

(-3,94) 

-0,035*** 

(-3,84) 

-0,043*** 

(-5,27) 

 4 0,0335*** 

(3,82) 

0,041*** (4,77) 0,031*** 

(4,09) 

Non-lagged     

 1 -0,044 *** 

(-7,92) 

-0,036*** 

(-6,38) 

-0,042*** 

(-8,01) 

 2 -0,04*** 

(-3,07) 

-0,034* 

(-2,57) 

-0,038** 

(-3,22) 

 3 -0,047*** 

(-5,01) 

-0,038*** 

(-4,17) 

-0,047*** 

(-5,93) 

 4 0,027**  

(3,17) 

0,035***  

(4,08) 

0,026***  

(3,44) 
Table 4.7 Legal change impacts 
This table summarizes the coefficient impacts of the legal change dummy’s. It only accounts for the legal dummy’s of the 

interaction model for the full database. The normal number is the coefficient value and the number in parenthesis indicates 

the t value. The first and full period lasts from May 2002 to March 2017. The legal cut-off point is the month of November 

2009. The second period lasts from June 2008 to March 2011. The legal cut-off point is also November 2009. The third 

period lasts from December 2009 to April 2012. The third legal cut-off point is May 2011. The fourth period runs from July 

2011 to March 2015 with the fourth legal cut-off point being May 2013. The significance stars indicate the following 

significance level * is 5%, ** is 1% and *** is 0,1%. 
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As can be seen from the table the first three periods in both model set-ups follow the expected 

negative impact due to the downgrade setting. Their informational impact is positive, 

investors obtain more insights and knowledge from a ratings action than before the regulation 

change. The positive effect of the fourth period however is very unexpected. Since the dataset 

is not a upgrade setting this appears to indicate that the fourth legal change significantly 

reduces the informational impact of the regulation. This is an unexpected and unfortunate 

result. It appears that the EU has, according to the market, overregulated. Before definitively 

establishing this conclusion however it is important to investigate where this impact comes 

from. This can be done by analysing the specific impacts of the interaction variables. They 

indicate the specific impact of the regulation on the variables.  

Before moving on to the interaction variables this thesis would like to make one final 

note with regards to the legal dummy coefficients. Some of the results detailed in table 4.7 

make intuitive sense but others do not. The impact of the first period is smaller (or nigh equal) 

than(to) the second period. This makes sense given the fact that the first legal dummy covers 

the whole period whereas the second dummy only covers the first time period. There may be a 

short run legal change effect. Investors may be more optimistic about the new framework in 

the beginning before getting used to the new status quo. They overreact in the beginning to 

the new regulation. Thus explaining the greater impact of the second legal dummy’s. The 

positive impact of the fourth legal change probably affects the overall coefficient of the first 

legal dummy as well. The significance level of the first period legal dummy’s is the highest of 

all legal dummy’s in all periods and for all rating agencies. A final remarkable note to make is 

the large difference in coefficient value and significance level for periods two and three for 

the models. In the lagged model the second legal dummy is much more significant with a 

more negative coefficient than the third period. The situation is reversed however for the non-

lagged model. 

 

4.2.3 Interaction variable analyses 

 

It is now time to move on to the interaction variable analyses. Tables 4.8a and 4.8b display all 

significant interaction variables of the lagged and non-lagged models of the full dataset over 

all the periods. The table also includes the legal dummy coefficients of the regression as well 

as the variable coefficient corresponding to the interaction variable. The interaction 

coefficients who have an opposing sign compared to the variable sign have been marked in 

grey.  

 Looking at the results in the table the first remarkable result is the fact that off the 22 

significant interaction variables in the lagged regression there are only 4 who have a positive 

impact. For the non-lagged regression there are 26 significant interaction variables with 4 

being positive as well. The overall impact of the legislation on the credit variables is therefore 

negative. Furthermore most of the positive values are centred around the sovereign change 

interaction variable. In the lagged model all of the interaction positive impacts are for the 

sovereign change variable. In the lagged model the sovereign change interaction variable is 

significant in the second and third periods for Moody’s. It is also positively significant for 

Fitch in the first and second periods. In all cases the sign for the sovereign change variable 

(where significant) was negative. The picture for the non-lagged model is somewhat more 

diverse. Of the 4 positive interaction significances, three are centred around sovereign change. 

For S&P in the fourth period and for Fitch in the second and fourth periods. The other 

positive value is for the ratings change interaction in Moody’s third period. Looking solely at 

the fourth period all the sovereign interaction variables have a positive impact in the non-

lagged model.  



Interaction results lagged interaction regressions 

Regression Period Variable S&P Moody’s Fitch 

   Interaction Legal Variable Interaction Legal Variable Interaction Legal Variable 
Lagged Change 1 Rating    -0,002** 

 (-2,76) 
-0,048***  
(-8,21) 

0,003** 
 (3,05) 

   

 1 Ratings 

Change 

      -0,043***  

 (-3,45) 

-0,055***   

(-10,17) 

0,030** 

 (2,83) 

 1 Investment       -0,025*** 

(-3,84) 

-0,056*** 

 (-10,25) 

 

 1 Sovereign 

Rating 

-0,005*** 

 (-4,46) 

-0,055***  

(-9,69) 

0,0034*  

(2,30) 

-0,007*** 

 (-4,06) 

-0,048***  

(-8,21) 

0,005*** 

(3,05) 

-0,006*** 

 (-4,75) 

-0,055***  

 (-10,17) 

0,003**  

(2,21) 

 1 Sovereign 

Change 

      0,039* 

 (2,55) 

-0,055***  

 (-10,17) 

-0,033**  

 (-2,21) 

 2 Ratings 

Change 

      -0,0991** 

 (-3,04) 

-0,089***  

(-7,28) 

0,052** 

(3,13) 

 2 Sovereign 

Rating 

-0,012***   

(-3,60) 

-0,088*** 

 (-6,54) 

 -0,013**  

(-3,24) 

-0,083*** 

 (-6,19) 

 -0,008**  

(-2,63) 

-0,089***  

(-7,28) 

 

 2 Sovereign 

Change 

   0,191**  

(2,81) 

-0,083***  

(-6,19) 

-0,199**  

(-3,13) 

0,376***  

(5,06) 

-0,089***  

(-7,28) 

-0,323***  

(-4,45) 

 3 Rating    -0,005*  

(-2,58) 

-0,035***  

(-3,84) 

0,01***  

(3,57) 

   

 3 Investment 

Dummy 

      -0,109*  

(-2,56) 

-0,95*** 

 (-5,49) 

0,128**  

(3,04) 

 3 Sovereign 

Change 

-0,037*  

(-2,41) 

-0,038***  

(-3,94) 

0,037*  

(2,60) 

0,026*  

(2,24) 

-0,035***  

(-3,84) 

 -0,060***  

(-4,08) 

-0,043***  

(-5,27) 

0,06***  

(4,08) 

 4 Rating    -0,003**  

(-2,99) 

0,041*** 

(4,77) 

0,004**  

(3,34) 

   

 4 Investment 

Dummy 

      -0,052**  

(-3,25) 

0,029*** 

(3,82) 

 

 4 Sovereign 

Change 

-0,07*** 

 (-5,59) 

0,0335*** 

(3,82) 

    -0,045***  

(-3,80) 

0,031*** 

(4,09) 

 

Table 4.8a Interaction results lagged interaction regressions 

This table contains all the significant interaction results of the full data set interaction model lagged version. The results are presented in the following format. The period 

column indicates the time period, the variable indicates which interaction variable is being listed. Then three possible numbers are presented for each rating agency. The 

interaction value, the corresponding legal dummy value and the value of the underlying credit rating variable. The normal number is the coefficient and the number between 

parenthesis is the t value. The underlying tables are the tables 4.1 and 4.2. If no value is included then the value is not significant. The interaction variables marked in gray 

indicate interaction coefficients whose sign does not match the underlying variable’s sign. The significance stars indicate the following significance level * is 5%, ** is 1% 

and *** is 0,1%. 
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Interaction results non-lagged interaction regressions 
Regression Period Variable S&P Moody’s Fitch 

   Interaction Legal Variable Interaction Legal Variable Interaction Legal Variable 
Non lagged 1 Rating    -0,002** 

 (-2,74) 

-0,036*** 

 (-6,38) 

0,003**  

(2,78) 

   

 1 Ratings 
Change 

-0,034**  
(-2,64) 

-0,044 ***  
(-7,92) 

0,035**  
(3,24) 

-0,017* 
(-2,14) 

-0,036***  
(-6,38) 

0,027*** 
(4,12) 

   

 1 Investment       -0,0255***  

(-3,98) 

-0,057***  

(-10,40) 

 

 1 Sovereign 
Rating 

-0,006***  
(-4,67) 

-0,044 ***  
(-7,92) 

0,004**  
(2,62) 

-0,007***  
(-3,93) 

-0,036***  
(-6,38) 

0,005*  
(4,12) 

-0,006***  
(-5,34) 

-0,042***  
(-8,01) 

-0,004** 
 (-2,96) 

 1 Sovereign 

Change 

-0,059***  

(-4,29) 

-0,044 ***  

(-7,92) 

0,038**  

(2,90) 

-0,066*  

(-2,91) 

-0,036***  

(-6,38) 

0,062**  

(2,77) 

   

 2 Ratings 
Change 

-0,131***  
(-4,55) 

-0,04*** 
 (-3,07) 

0,126*** 
(5,37) 

-0,075*** 
 (-3,52) 

-0,034*  
(-2,57) 

0,063*** 
(3,96) 

   

 2 Sovereign 

Rating 

-0,010**  

(-3,21) 

-0,04*** 

 (-3,07) 

 -0,014***  

(-3,47) 

-0,034* 

 (-2,57) 

 -0,007*  

(-2,43) 

-0,038**  

(-3,22) 

 

 2 Sovereign 
Change 

   -0,226***  
(-3,45) 

-0,034*  
(-2,57) 

0,235*** 
(3,62) 

0,266***  
(5,50) 

-0,038**  
(-3,22) 

-0,246***  
(-5,33) 

 3 Ratings 

Variable 

   -0,004*  

(-2,15) 

-0,038***  

(-4,17) 

0,009*** 

(3,35) 

   

 3 Ratings 
Change 

   0,041**  
(2,77) 

-0,038***  
(-4,17) 

    

 3 Investment 

Dummy 

      -0,082*  

(-2,19) 

-0,05***  

(-6,02) 

0,089*  

(2,40) 

 3 Sovereign 
Change 

-0,069***  
(-4,57) 

-0,047***  
(-5,01) 

-0,028***  
(-2,02) 

-0,041*** 
 (-3,59) 

-0,038***  
(-4,17) 

0,018*  
(1,98) 

-0,064***  
(-4,23) 

-0,047*** 
(-5,93) 

 

 4 Ratings 

Variable 

   -0,003**  

(-2,80) 

0,035*** 

(4,08) 

0,003** 

(2,79) 

   

 4 Investment 
Dummy 

      -0,047**  
(-2,99) 

0,026** 
(3,44) 

 

 4 Sovereign 

Change 

0,057***  

(4,57) 

0,0274** 

(3,17) 

-0,041*** 

 (-6,47) 

   0,052***  

(4,31) 

0,026*** 

(3,44) 

-0,045*** 

 (-6,64) 

Table 4.8b Interaction results non-lagged interaction regressions 

This table contains all the significant interaction results of the full data set interaction model non-lagged version. The results are presented in the following format. The period 

column indicates the time period, the variable indicates which interaction variable is being listed. Then three possible numbers are presented for each rating agency. The 

interaction value, the corresponding legal dummy value and the value of the underlying credit rating variable. The normal number is the coefficient and the number between 

parenthesis is the t value. The underlying tables are the tables 4.3 and 4.4. If no value is included then the value is not significant. The interaction variables marked in gray 

indicate interaction coefficients whose sign does not match the underlying variable’s sign. The significance stars indicate the following significance level * is 5%, ** is 1% 

and *** is 0,1%. 
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While looking at the interaction variables as a whole it is difficult to distil a remarkable result 

for variables other than the sovereign change. While it is true that the impact of the interaction 

variables is overwhelmingly negative it is difficult to interpret this result specifically. The 

impacts of the legal variables are all fully negative in the first, second and third periods. The 

impact in the fourth period is positive for all rating agencies. Under interaction analyses the 

variable coefficient of one of the underlying variables is to be assessed as if the value of the 

other relevant underlying variable in the interaction is zero. So the impact of the rating agency 

legal change is to be interpreted in case the company or country has no rating assigned (the no 

rating category is 0). This is awkward given the fact that the legal change impacts only the 

rating. Without a rating there can be no legal impact. 

 

Taking the Jorion et al (2005) analyses method into account in addition to the results 

discussed above this thesis can (tentatively) conclude, based on the overwhelming negative 

impact of the interaction variables and the negative sign of the legal change coefficients for 

the first three periods for all rating agencies, that the first and second regulations have a 

negative impact on the impact of firm credit ratings. Which means that the first and second 

regulations increase the informational impact of individual credit ratings. The results for 

sovereign ratings are more mixed however.  

 

4.2.4 Explaining the deviant sovereign impact 

 

The general negative impact for the first three periods leaves the positive impact of the fourth 

regression based on the sovereign and legal change dummy coefficients. To find an indication 

of the cause of this positive effect it is prudent to look at the impact of the positive interaction 

variables. If one looks at the fourth period significant interactions of the non-lagged model 

one could draw the conclusion that it appears that the third regulation has a positive impact on 

the sovereign ratings impact on stock returns. In the fourth period the coefficients for 

sovereign change interaction are always positive for S&P and Fitch. No sovereign interaction 

variable is significant for Moody’s. These two positively significant interactions also cover 

half of the positive results in the non-lagged regression (another positive result comes also 

from the sovereign change variable only in period two). However looking at the lagged 

regression this conclusion is not supported. There the two significant interaction coefficients 

are negative. The underlying sovereign change variable however is not significant. In both 

models though the interaction coefficients that are positive are strongly concentrated in the 

sovereign variables. Specifically the sovereign change variable. Of the eight positively 

significant impacts seven were based in the sovereign variables. Comparing these results the 

positive sovereign change variables were located mostly in the first, second and fourth period 

so the first and third regulations. It should however be noted that though the sovereign change 

interaction effect is mostly positive the sovereign rating interaction effect is negative. On the 

other hand the sovereign ratings interaction stops being significant after the second period in 

both models. 

A possible explanation for this marked positive impact of the sovereign change 

variable has to do with the specific provisions for (sovereign) ratings in these two regulations. 

The first regulation does not make any specific provisions for the sovereign ratings. It does 

however in general lay down general requirements for the rating agencies. The regulation 

does not specifically state that the regulation applies to sovereign ratings as well but it doesn’t 

explicitly exclude them in its definition either. Article 3(1)A defines a credit rating as, “credit 

rating’ means an opinion regarding the creditworthiness of an entity, a debt or financial 

obligation, debt security, preferred share or other financial instrument, or of an issuer of such 

a debt or financial obligation, debt security, preferred share or other financial instrument, 
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issued using an established and defined ranking system of rating categories;”. In the view of 

this thesis this includes sovereign ratings as a sovereign state is an entity. The main 

requirements established by the regulation are laid down in the Articles 6 through 13. Articles 

6 and 7 establish the rotation scheme that aims to ensure the independence of the rating 

agencies. Articles 8 through 10 establish the methodology requirements. Specifically Article 

8(1) directs the rating agency to publish the most important assumptions and methodologies. 

It is also required under sub 6 to publicly update these principles and key assumptions if their 

methodologies change. With this requirement rating agencies will be required to inform the 

public about the way sovereign ratings are established and what their underlying methodology 

is.  

 

The third regulation however does provide specific provisions for sovereign ratings. The first 

preamble of the third regulation specifically states that in light of the sovereign debt crisis 

further transparency and methodological requirements are necessary according to the EU. 

Article 1(3)iv(v) adds a specific sovereign rating definition. The Annex I Article 6 adds the 

specific requirements that a rating agency needs to fulfil when it issues sovereign ratings. Sub 

III(1) adds the requirement that when the agency publishes a rating or an outlook it must 

publish a detailed research report as well. The regulation specifies the form and factors that 

must be included in the report. Sub 2(a) states that the research report shall contain: “a 

detailed evaluation of the changes to the quantitative assumption justifying the reasons for the 

rating change and their relative weight. The detailed evaluation should include a description 

of the following: per capita income, GDP Growth, inflation, fiscal balance, external balance, 

external debt, an indicator for economic development, an indicator for default and any other 

relevant factor taken into account. This should be complemented with the relative weight of 

each factor”. Furthermore sub b establishes the requirement to include a review that justifies 

the changes to the qualitative assumptions. Sub c adds to that by requiring a detailed 

description of “...the risks, limits and uncertainties related to the rating charge;...” to be 

included. This thesis is puzzled by the inclusion of the word risks in this sub. It is unclear 

what is meant by this. What possible risks could an opinion have? Limitations and 

uncertainties are relatively straightforward but risks are not. Is this risk another word for 

impact? Then the rating agencies would need to engage in speculation of the market response 

to the ratings change. Is risk the political damage or boost that a ratings action causes to 

politicians? This is unclear. Finally sub d requires that a summary of the minutes of the rating 

committee meeting be included in a ratings change report.  

 This summary indicates quite strongly that the third regulation basically lays down the 

rating process and relevant variables of sovereign ratings for rating agencies. Similarly to the 

first regulation these requirements can further increase investor knowledge of the ratings and 

can cause investors to respond more strongly to ratings changes. 

 

Another possible impact on the sovereign ratings impact during this specific period is the fact 

that ESMA (2013) found that credit rating agencies were lacking in their compliance with 

sovereign rating regulation. Their report on this matter was published in early December 

2013, whereas the third regulation entered into force in June 2013. There may be some 

overlap in the effect of both measures. ESMA found problems with the confidentiality of the  

sovereign rating process. Issues identified included the premature publishing of ratings to 

unauthorised parties and a lack of information restrictions surrounding the use of external 

communication advisors. ESMA also found that there were some problems with unauthorised 

individuals being able to access sovereign rating information. The independence of the rating 

committee was also problematic according to ESMA. ESMA directed the rating agencies to 

resolve these problems.  
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Taking all these possible explanations into account this thesis would like to suggest the 

following explanation for the sovereign change impact’s negative coefficient and positive 

interaction. The negative coefficient is a sign that points to the presence of the risk-return 

puzzle. It appears that this puzzle works through the sovereign change variable in this dataset. 

The positive impact of the interaction coefficient mitigates this anomaly. 

 

Other impacts and theoretical implications 

This thesis does not unfortunately see any other specific variable connections to the 

regulations that stand out from the general results. As can be seen from the general results 

(tables 4.8a and 4.8b) the impact of the individual variables is very mixed. In both model set-

ups more than half of the interaction variables have an opposite impact compared to the 

underlying variable sign. The results can also be contradictory within the models themselves. 

The best example of this is given by the sovereign change in the non-lagged model for period 

2. In the same model the values for Moody’s are a negative interaction effect with a positive 

underlying variable. For Fitch however the reverse is true the interaction effect has a positive 

impact with the underlying variable a negative impact. The lagged model adds to the 

contradiction by having both the results for Moody’s and Fitch being a positive interaction 

variable with a negative underlying variable. This makes it difficult to interpret and find any 

specific impacts of the regulation.  

From a meta perspective, the significant underlying variable coefficient signs are quite 

diverse. Adding to the difficulty of interpreting them. Of the total amount of significant 

lagged interactions (22), there are 7 occasions where the coefficient is not significant, 11 

positive and 3 negatives. For the non-lagged regression there were a total of 26 significant 

interactions, 6 times the variable coefficient was not significant, 14 positive, 5 negatives. One 

interesting finding however is that all the negative coefficient underlying variables were 

found at the sovereign variables.  

 

The findings that most of the variable coefficients are positive with negative interaction 

variables and that the negative variable coefficients (always the sovereign variables) are most 

often associated with positive interaction variables leads to some interesting possible 

interpretations. 

 

Preliminary general conclusion 

Based on the theory discussed earlier, the positive impact of a underlying credit rating 

variable coefficient on the stock return is in line with the risk-return theory. The more risk the 

higher return. A negative impact from the interaction variable suggests that the intended 

increase in information content of the rating caused by the regulation leads to investors 

demanding lower returns for the same amount of risk. They are more confident in their 

investment and perceive the risk to be lower due to clearer information. This is in contrast to 

earlier expectations. This thesis and earlier literature found or expected that greater 

informational impact would results in a stronger response in the same direction. The 

overwhelming negative impact of the interaction coefficients on the mostly positive variable 

coefficients refute this explanation however. Instead investors grow more confident in their 

positions and investments and require lower returns. The negative variable coefficients 

displayed primarily by the sovereign variables can be explained by the credit-risk return 

puzzle. As Avramov et al (2009) and Bissoondoyal-Bheenick and Brooks (2015) note this 

negative impact has been found in earlier empirical work. The positive impact of the 

interaction variable appears to suggest that the increase in information impact of sovereign 

ratings ensured by the regulation mitigate this risk-return puzzle effect for the sovereign 



45 
 

ratings. This explanation accounts for both the positive and negative impacts of the interaction 

effects and the positive and negative underlying variable coefficients. Additionally and 

unexpectedly this finding also increases the literature surrounding the credit risk and the risk-

return puzzle. It appears that the risk-return puzzle effect is caused by sovereign ratings 

(change) rather than individual firm ratings. This expands the theory beyond Avramov et al’s 

(2009) finding that the risk-return puzzle effect was caused solely by some of the strongest 

downgrades. 

 

4.2.5 Geographic results 

Looking at the results for the north and south of Europe there is only one truly remarkable 

result. Namely the differences in impacts of the third and fourth legal variables. For the 

northern countries the fourth period is not significant in the lagged model and only partially 

significant in the non-lagged model. The second legal dummy in the second period is also not 

very significant in the non-lagged model. It is highly significant in the lagged model though. 

The results for the south however paint a different picture. There the fourth period and second 

period legal dummies are all highly significant with a positive and negative impact 

respectively. The third period however is only partially significant in the lagged model. This 

is remarkable since it appears that the results of the full data set model appear to be roughly 

evenly split by the north and south divide. The negative impact of the third legal change (the 

second regulation) appears to be caused mostly by the impact on northern banks. The results 

are summarised in table 4.9.  

 

This is somewhat surprising given the fact that this regulation mainly establishes the 

supremacy of ESMA over national supervisors. This is curious given the fact that northern 

European countries generally have a stronger governmental institutional framework (while 

southern European states are by no means developing countries their rankings on the rule of 

law index by the World Justice Project (2017) are significantly lower than that of northern 

European countries). One would expect that investors would respond more (strongly) to a 

European supervisor being placed over southern national authorities rather than northern ones.  

A possible explanation for the significant impact of the third legal change variable for 

northern Europe is that investors do respond to the establishing of a EU level supervisor but in 

a counter-intuitive sense. Investors might be of the opinion that shifting the supervision to the 

EU level supervisor will result in lower standards compared to the national northern 

supervisors. 

 

Legal change dummy southern and northern Europe results 
South    

Period/Rating Agency S&P Moody’s Fitch 

Lagged    

Period 1 -0,03** (-2,87) -0,028**(-2,76) -0,037*** (-3,81) 

Period 2 -0,08*** (-3,73) -0,095*** (-4,60) -0,081*** (-3,99) 

Period 3 -0,043*(-2,15) -0,038 (-1,91) -0,039* (-2,18) 

Period 4 0,083*** (3,56) 0,08*** (3,55) 0,075*** (3,61) 

    

Non-lagged    

Period 1 -0,024* (-2,31) -0,022* (-2,20) -0,029** (3,14) 

Period 2 -0,029** (-1,39) -0,051* (-2,55) -0,035** (-1,81) 

Period 3 -0,064** (-3,29) -0,051* (-2,54) -0,054** (-3,05) 

Period 4 0,065** (2,81) 0,073** (3,17) 0,063** (3,05) 
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North    

Period/Rating Agency S&P Moody’s Fitch 

Lagged    

Period 1 -0,079*** (-11,32) -0,077*** (-10,47) -0,078*** (-12,28) 

Period 2 -0,092*** (-4,88) -0,084*** (-4,22) -0,092*** (-5,49) 

Period 3 -0,049*** (-4,20) -0,040*** (-3,88) -0,030*** (-3,61) 

Period 4 0,0026 (2,68) 0,013 (1,41) 0,014 (1,90) 

    

Non-lagged    

Period 1 -0,065*** (-9,63) -0,060*** (-8,36) -0,059*** (-9,74) 

Period 2 -0,039* (-2,13) -0,031 (-1,55) -0,034* (-2,09) 

Period 3 -0,052*** (-4,47) -0,039*** (-3,79) -0,032*** (-3,82) 

Period 4 0,027** (2,76) 0,012 (1,32) 0,016* (2,04) 

 

Table 4.9 Legal change dummy southern and northern Europe results 

This table summarizes the legal dummy results for the interaction fixed effects model for northern and southern 

Europe. 

 

They may expect that southern standards of supervision will prevail over the northern 

standards. The weaker impact of the second and fourth periods also support such a reasoning. 

These regulations had a strong focus on improving transparency requirements and regulatory 

power. A more developed and stronger supervisor might have less need of such explicit 

power. However the fact that the senior management of ESMA consists of individuals with a 

northern nationality (and with ties to northern supervisors) speaks against such an 

interpretation (ESMA, 2017).  

The positive impact of the fourth period for the southern countries is more 

straightforward to interpret. The main contribution of the third regulation is to tighten credit 

rating standards across the board. There is a specific component for the sovereign ratings as 

well however. Given the fact that the sovereign change and sovereign rating (both as 

underlying variables and as an interaction coefficient) are the most often significant variables 

for southern Europe it stands to reason that the strong requirements for these ratings have a 

significant impact. These stronger standards were after all established for the express purpose 

of addressing sovereign credit ratings issues in the sovereign debt crisis that hit southern 

Europe especially. Jorion et al (2005) use a similar interpretation approach in their paper. 

They include the legal change dummy to account for the impact of the legal change. The legal 

dummy in their paper however had a negative impact rather than a positive one. The 

informational increase resulted in investors demanding lower returns for the same amount of 

risk. The reverse is true in this situation. A possible explanation is pessimism. The new 

informational requirements increase an investor’s knowledge of the southern sovereign 

ratings. After the sovereign debt crisis investors may have gotten pessimistic about the 

capabilities of southern European governments. Should a downgrade then occur investors will 

overreact to it by demanding more returns than strictly rational or appropriate. Such an 

interpretation is supported by the strong significant positive impact found in many of the 

sovereign and sovereign interaction variables. 

 

The results from the Swedish regression are unfortunately not very useful to discuss further. 

Many of the variables do not have a value due to the limited sample size.  

 

4.2.6 The Before-After results 

In order to support the theory implications discussed by the section above it is useful to take 

another look at the results of the before-after model. As a quick reminder this model is similar 

to the standard interaction model only it does not include interaction variables or the legal 
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change variable. Instead it uses the basic model and splits the regressions between a before 

and after period. The specific temporal set-up was already discussed in the method section. 

The legal change can be considered to have had an impact if a ratings variable becomes 

significant after the legal change or loses significance after the legal change. Another 

indicator of significance is if the sign changes between the before and after periods. The only 

time when this thesis would conclude that the legal change has no impact on the ratings 

impact is if the sign and the coefficient of a significant variable remain the same both before 

and after. Or if the coefficients were never significant in either period. Looking at table 4.10 it 

becomes very clear that there are significant impacts on the credit rating variables with 

varying impacts across variables, rating agencies and models.  

 
Regression Variable Period Before/After (B/A) 

B1 A1 B2 A2 B3 A3 B4 A4 

S&P Lagged Rating  -    + +  

 Rating Change         

 Sovereign Rating      - -  

 Sov Rat Change    + +    

S&P Non Lagged Rating  -       

 Rating Change +  +      

 Sovereign Rating    -   -  

 Sov Rat Change + -    - -  

Moody’s Lagged Rating      + M+ M+ 

 Rating Change    + +    

 Sovereign Rating      - - + 

 Sov Rat Change   M- M -     

Moody’s Non 

Lagged 

Rating      + +  

 Rating Change   +   + +  

 Sovereign Rating      - - + 

 Sov Rat Change   +   - -  

Fitch Lagged Rating      + +  

 Rating Change + - + - -    

 Sovereign Rating   +   - -  

 Sov Rat Change -  - + +   - 

Fitch Non Lagged Rating       +  

 Rating Change         

 Sovereign Rating   + -   - + 

 Sov Rat Change      - -  

Table 4.10 

This table displays all legal change significant credit rating variables for the before-after model. The investment 

dummy is not included in this table as none of its values are significant in the investment before-after model. The 

B periods indicate the before periods and the A indicate the after periods. The underlying values can be seen in 

tables A2.13 to A2.20. It is mostly similar to table 4.6 The main difference however is that this table only lists 

coefficient signs that are impacted by the legal change. Significant coefficients that have the same impact both 

before and after have been removed. The inclusion of the letter M indicates that the variables in question have 

the same sign impact before and after but that the coefficient impact differs by at least one order of magnitude.  

The before period starts on the same month as the normal time period begins. The after period begins on the cut-

off month. The first and full period lasts from May 2002 to March 2017. The legal cut-off point is the month of 

November 2009. The second period lasts from June 2008 to March 2011. The legal cut-off point is also 

November 2009. The third period lasts from December 2009 to April 2012. The third legal cut-off point is May 

2011. The fourth period runs from July 2011 to March 2015 with the fourth legal cut-off point being May 2013. 

 

The variables marked with an M are variables that remain the same both before and after the 

regression but who are also more than an order of magnitude changed by the legal change. 

Variables that remain the same both before and after are excluded from the table. These 

underlying results can be found in tables A2.13 through A2.20.  

 As can be seen from the table there are striking changes in significance of variables 

over time and over the periods caused by the legal change. Unfortunately it is very difficult to 

interpret the relationships between the coefficients, as the division of positive and negative 

signs is erratic. The rating and rating change variables are mostly positively significant 
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however with the sovereign rating and sovereign rating change being mostly negatively 

significant. It is difficult based on this table to specifically attribute a change in the variables 

to a specific regulation. The best example of this difficulty is given by the results for the third 

period (which covers the second regulation). Looking at the impact this regulation has the 

individual credit rating variables change significantly in one direction. The rating becomes 

significantly positive after the passing of the regulation in all the lagged models and most of 

the non-lagged ones. Rating change however loses its positive impact after the regulation in 

the Moody’s lagged model but gains it in the non-lagged model. The Fitch lagged model on 

the other hand had a negative impact for the ratings change beforehand, which is lost in the 

after period. Looking solely at the ratings variables one could perhaps attribute this to ESMA. 

However there are also significant changes to the sovereign ratings. These sovereign variables 

have a mostly negative impact. Which they sometimes lose and sometimes gain after the 

regulation has passed. It is difficult to attribute this change to the regulation impact as the 

second regulation does not really deal with the sovereign ratings in any way. The third 

regulation establishes sovereign rating regulation, the second does not. Therefore the insights 

provide by table 4.10 are limited but still important. 

It becomes very clear from the table however that the legal change has a significant 

impact on many of the variables. A positive impact from the variables is more likely for the 

individual rating variables whereas the sovereign variables are more often negative. A specific 

linking with any of the regulations is not possible however based on this table. Looking at  

table 4.10. this thesis can draw the conclusion however that legal change impacts the ratings 

impact on stock return but it does not provide any further insight into which regulation 

impacts what. It is not really possible to provide a direct insight into specific factors of the 

regulation impacting the investor perception of credit ratings.  

 

4.2.7 The legal impact, conclusion and theoretical reflection 

Taking all this into account it is time to formulate a final conclusion. This thesis is of the 

opinion that the impact of the legal change on the ratings variable is significant. Due to the 

fact that the vast majority of this thesis’ data sample consists out of downgrades a negative 

impact in the legal dummy’s was expected and found. The interaction variables are also 

highly significant with varying signs. Therefore the main conclusion based on the findings of 

this thesis is the fact that the legal change has a significant impact on the ratings impact.  

 

A final structural note has to be placed as well. The sovereign rating and sovereign rating 

change were original included in the regression model to increase the specificity of the model 

to banks and credit ratings. In their paper Shen et al (2012) noted that while the sovereign 

rating was significant for banks in the developing world it was more often than not non-

significant for developed country banks. However looking at the tables 4.1 through 4.4 one 

can see that the sovereign variables are just as likely if not more so to be significant compared 

to the individual ratings variables. This finding strongly contradicts the theory. A possible 

explanation for this has to do with the publication date of Shen et al’s (2012) paper. It was 

published in 2012 and uses a dataset stretching from 2002 to 2008. This data set covers a 

period before the great crisis of 2008 and the sovereign debt crisis of the Eurozone. During 

the crisis periods banks were routinely threatened by bankruptcy and often bailed out by the 

national governments. During this period many investors may have gotten a sense that the 

banks were all but guaranteed by the national governments. This would shift a 

creditworthiness judgement from the individual banks to the national government. The 

question that an investors asks him or herself will change in that period from “Is this a 

creditworthy bank not in danger of default any time soon?” to “Is the national government 

capable and willing to ensure that this bank does not fail?”. Additionally the dataset used by 
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this thesis may also emphasize the impact of a sovereign rating. Not all ratings used are 

individual issuer ratings, some banks have deposit ratings instead. The reason for this is data 

availability. This paper used the deposit rating as a substitute since a default on a deposit will 

probably trigger a bank run ensuring the bankruptcy of the bank. The EU and the member 

states have a deposit guarantee system in place. The creditworthiness of a national 

government may impact this. Possibly ensuring that the sovereign rating is more often 

significant than the individual rating.  

 

Empirics and practice 

In short the empirical findings and theoretical impacts of this paper can be summed up as 

follows, the legal change has a significant impact on the impact of the credit rating variables. 

The first two regulations have a positive informational effect. Their passing has made 

investors more confident in the ratings assigned to their investments. The picture for the third 

regulation however is mixed. Some interaction variables indicate that the information quality 

is better after its passing but the legal change variable instead indicates that the legal change 

has decreased the information quality. This decrease may centre in the sovereign ratings. In 

general the impact of the regulations is mostly negative on individual credit rating variables 

(it is important to keep in mind that the impact of the underlying variables is positive). 

Sovereign ratings variables have a mixed effect. Sovereign rating has a strong positive effect 

and the interaction effect is negative. Sovereign change has a strong negative component with 

the corresponding interaction effect being positive. The specific impact varies per geographic 

area and per rating agency. The results found also expand existing theory around the credit 

risk-return puzzle by indicating that the puzzle may be driven by the sovereign ratings rather 

than normal credit ratings. Finally the strong impact of sovereign ratings over normal ratings 

indicates that individual ratings can be less important for banks than national sovereign 

ratings. 

 

After comparing the results discussed above with the paper by Alsakka et al (2015) a 

contrasting final conclusion can be drawn. The finding of Alsakka et al (2015) was that the 

legal change had no clear impact on credit rating impact on stock return. Their conclusion is 

refuted by the findings of this thesis. This thesis finds that the first and second regulations 

have a significant negative impact on the (individual) credit rating variables. Indicating that 

information impact and quality has increased. Rating variables have in general a positive 

impact on the stock returns in line with the higher risk-higher return theory. The increases in 

information requirements, conflict of interest prevention and strengthened supervision (the 

main topics of the first two regulations) have reduced the positive impact of ratings variables 

on stock return. This suggests that higher information quality and content increase investor 

confidence and reduce the risk premium. It also indicates that investors may have 

systematically overreacted to ratings downgrades. 

The first and second regulation have in general a positive impact on sovereign ratings 

and a negative one on sovereign change variables whose coefficients have a mixed impact. 

The third regulation has a positive impact in general. Suggesting that this regulation has 

actually reduced the informational quality of the ratings. The topic of the third regulation was 

an increase in information requirements, the introduction of a ratings rotation mechanism and 

requirements on sovereign ratings. The positive impact of the third regulation centred itself 

around the sovereign change ratings with only S&P and Fitch ratings variables being affected. 

This also suggests that the market has a rating agency specific opinion on the sovereign rating 

impact. Studies that use the ratings of only a single rating agency may not obtain accurate 

results and findings. This thesis provides a light indication that investors discriminate between 

ratings. Additionally an increase in the sovereign ratings requirements is not considered 
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useful. Overall it can however be concluded that the market responds favourably to the 

regulation. Investors appreciate information transparency surrounding credit ratings. They 

additionally approve of credit ratings oversight. Further increases in rating agency 

requirements along a similar legislative path are not desired by the market. 
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5. Recommendations and limitations 
 

 

This chapter will provide some policy recommendations and also indicates some of the 

limitations of this thesis. Finally it also includes a programme for further research. 

 

5.1 Policy recommendations 
Given the empirical conclusion of this paper that the EU financial regulations have a 

significant impact on the impact of ratings this paper would like to provide some 

recommendations to possibly help improve the current existing legislative framework. The 

first recommendation is with regards to the civil liability of the rating agencies. The third 

regulation 462/2013 establishes a Union law basis for this but leaves the enforcement of it up 

to national law. The current legal framework in the regulation is not desirable in the eyes of 

this thesis for two reasons. The first reason has to do with enforcement.  It becomes very clear 

from the preambles that Union law will set the standard for the obligations of rating agencies. 

Indeed it specifically mentions that no matter the actions of national supervisors ESMA is 

legally responsible for supervision and enforcement. ESMA is also required to create draft 

technical standards that the supervisors need to apply and credit ratings need to adhere too. If 

the civil enforcement of the legislation is left up to the member states 27 different sets of civil 

liability law will apply. This places a rather large burden on the rating agencies by needing to 

comply with several different sets of law rather than a single one. This should be streamlined 

into a single supervisory framework and civil liability framework. Setting minimal standards 

is not sufficient. This can lead to legal inequality for investors and rating agencies alike as 

well as  legal uncertainty for the rating agencies. It will also allow courts (European and 

national alike) to develop a single case law collection rather than comparing 27. 

 The second reason has to do with the fact that in the eyes of this thesis the civil 

liability clauses included in the regulation are not strict enough. Currently EU civil liability 

provisions only truly trigger if the rating agency willing violates or is grossly negligent in 

complying with EU law. This is too low a threshold. A rating agency is an institution which 

produces judgements and opinions as a business model. It is instrumental in the information 

supply to the market and is a core part of market infrastructure. It should have a duty of care 

that extends beyond grossly negligent. Accidental mistakes can happen but structural 

oversights should not be possible. Therefore this thesis proposes to change the threshold to 

willing violations and structurally negligent (even if it is not grossly negligent). This lower 

threshold could however open a rating agency up to extremely high civil liability if a 

structural negligence standard is present. A structural negligence will likely affect many 

ratings and thus impact many investors. All of those investors would have a liability claim. A 

bankruptcy of one of the big three rating agencies would provide a huge shock to the market 

and would severely impact information availability. This is not in any way in the public 

interest. Therefore this thesis would like to propose establishing a cap on civil liabilities 

stemming from a singular instant of structural negligence. It should also have a relatively 

short duration of say five years that rating agencies can be held liable for structural 

negligence. Letting a rating agency go bankrupt is not in the public interest but not punishing 

them may encourage reckless behaviour and harm investors. 

 

The second recommendation has to do with a specific preamble in the third regulation. 

Sovereign bond rating is one of the most important functions of a rating agency and they 

should be free to give their opinion on a country as long as it argued. Preamble 45 of 

regulation 462/2013 says: “For the purpose of transparency, when publishing their sovereign 
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ratings, credit rating agencies should explain in their press releases or reports the key 

elements underlying those credit ratings. However, transparency for sovereign ratings should 

not be conclusive to the direction of national policies (economic, labour or other). Therefore, 

whilst those policies may serve as an element for the credit rating agency to assess 

creditworthiness of a sovereign entity or its financial instruments and may be used in 

explaining the main reasons for a sovereign rating, direct or explicit requirements or 

recommendations from credit rating agencies to sovereign entities as regards those policies 

should not be allowed. Credit rating agencies should refrain from any direct or explicit policy 
recommendations on policies of sovereign entities.”  

This thesis strongly disagrees with this requirement. First and foremost this preamble 

is a form of censorship. It explicitly states what a company can or cannot state. A credit rating 

no matter how structurally significant is still an opinion and credit rating agencies should be 

free to say what they wish. Censorship based on incitement to violence or hatred is legitimate 

but another reason generally is not. If a rating agency believes that a specific policy will lead 

directly to an up- or downgrading of a country’s creditworthiness it should be free to say so. It 

should also be able to give recommendations to mitigate this impact on the creditworthiness. 

As it currently stands this preamble gives the impression to this thesis that the Union does not 

wish credit rating agencies to directly address the decisions of politicians. This thesis believes 

this to be fundamentally flawed. A law or policy that is specifically criticised by an external 

institution is likely to be relatively controversial. An external view on such a policy can help 

the market and by extension the citizens (the market of a country is ultimately an extension of 

the citizens) make a decision and engage in public debate and decision making. An artificial 

censorship ban on the free speech of a rating agency inhibits this. If the citizens or investors 

disagree with a rating agency’s opinion not much will likely happen on the market. But if they 

do not the policy may not reflect the will of the people. In the opinion of this thesis this 

preamble appears to want to prevent embarrassment of policymakers rather than serve a 

public interest.  

 

This thesis has two further minor recommendations. The first recommendation is based on the 

empirical findings of Jollineau, Tanlu and Winn (2014). They found that two overlapping 

regulation approaches had a combined negative impact on the ultimate functioning of rating 

agencies. This thesis strongly advises the EU to empirically investigate the impact of their 

policies on the market. It is possible that a succession of legal requirements may adversely 

impact the ratings market and result in a less complete and efficient situation. This thesis finds 

some tentative evidence that investors consider the third regulation to be overreaching. The 

EU should not overregulate and investigate whether or not it is engaging in regulatory 

overreach. 

 

The final recommendation is with regards to ESMA. The burdens placed upon this 

organisation are rather high. It is responsible for the supervision of the entirety of the financial 

instruments market. As can be seen from the annual rapport of 2016 its staff number is rather 

low. Namely 206 individuals (including part timers, detached national supervisor employee’s 

and external agents). It is important to remember that ESMA is responsible for a large amount 

of tasks. It is charged with creating the single rulebook for the entirety of the EU financial 

market. This is the rule book that all national supervisors need to apply. ESMA also continues 

to monitor the risks of the financial market and safeguard financial stability. It is also 

involved in ensuring national supervisors work effectively together. As noted in the annual 

report of 2016 ESMA is also involved in the construction of several databases aimed at aiding 

and supervising the market. Finally it continues to hold direct supervisory responsibility of 
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credit rating agencies and trade repositories. To achieve all these objectives with only 206 

employee’s is a tall order. 

 

5.2. Limitations 
This thesis has several limitations worth noting. The first limitation is  caused by its empirical 

set-up. This study is in essence a long term event study. It analyses the impact of a ratings 

change on a stock with a monthly frequency. This means that it catches investors long-term 

(or medium-term depending on one’s definition) reaction. It is possible for companies to take 

action within the month mitigating the impact of a ratings action. If this occurs within a 

calendar month this thesis cannot capture the direct ratings impact. A short term model with a 

daily frequency could possibly capture such an impact. It would not however capture a longer 

term impact to the same degree as the current set-up. 

 

The second limitation is a data limitation. The dataset of this thesis only accounts for public 

banks listed on EU stock exchanges. Private or state-owned banks are not included. This is a 

limitation given the fact that the EU financial sector has a strong presence of state-owned 

banks. Countries such as Germany and Spain have a strong tradition of state-owned provincial 

banks that are as large as some commercial public banks. The German Sparkasse are an 

example of this. Some banks are also owned by the government due to the recent crises. They 

were formally public banks. In many cases they will eventually be publicly listed again. The 

Dutch bank ABN AMRO is an example of this. Furthermore there is also a strong presence of 

co-operative banks in the EU who play a considerable role in the member state’s financial 

markets. An example of this is the Dutch bank Rabobank. It is difficult to obtain data for such 

banks. Due to this data limitation the insights found by this thesis only apply to public banks. 

 

The third and final limitation is a model limitation. The model used in this thesis is a generic 

stock return model based strongly on the Fama-French model. There are some bank specific 

models but the theory does not offer a definitive model. While the Fama-French three factor 

model is by no means undisputed it is a theoretical standard and benchmark model. There is 

no bank benchmark model. Giving the fact that more bank specific variables such as the 

interest rate and the sovereign variables have a strong impact on the model, the Fama-French 

generic model may not be the best model. Additionally this model does not account for any 

crisis specific effects. These crises may directly impact the results. But given the fact that the 

regulation changes occur in the same period as the crises this is unavoidable. 

 

5.3 Further research 
This thesis has given insight into the regulation specific impact on the credit rating variable 

impact. The knowledge base can however be further increased based on the findings of this 

thesis. The first recommendation of this thesis is to conduct a mirror study for the U.S. The 

U.S. and the EU were amongst the strongest hit areas of the financial crisis of 2008. Both 

introduced new legislation to regulate credit rating agencies. The U.S. regulation could be 

analysed to provide insight into the U.S. specific regulation impact. Both regulation impact 

results could be compared to investigate which regulation is more effective. Lawmakers could 

then take those findings into account to improve the regulation of both jurisdictions. 

 

This thesis used an empirical set-up to investigate market responses to the regulations. This is 

however an indirect method of investigation to determine the opinion of investors with 

regards to the rating agency regulations. A more direct approach would be to conduct a survey 

of investors and major investment groups and ask them what they think off the existing legal 
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framework. Researchers could ask the investors what part of the regulation they find most 

important. 

 

The third recommendation is based on the paper by Jollineau, Tanlu and Winn (2014). They 

used an empirical behaviour set-up to model rating agency behaviour based on test person 

reactions. This provides a behavioural investigation of regulation effectiveness. This thesis 

did not find any other papers that used a behavioural approach. More behavioural studies 

could be held to investigate the effectiveness of regulation. Especially since the paper by 

Jollineau, Tanlu and Winn (2014) showed that multiple forms of regulation are overlapping 

rather than complementing. Such insights can improve regulatory efficiency. 

 

The final recommendation links in with the first limitation discussed. This limitation noted 

that this thesis only finds long (or medium) term responses from investors. A short term event 

study set-up could find additional insights. Furthermore short term insights could also be used 

to find the market response to ESMA technical standard changes. This thesis did not include 

these standards as it wished to focus on the hard regulation impact in the long run. Technical 

standards are soft law but can still impact the market. A short term set-up could provide 

valuable insights into the impact of these standards. 
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6. Conclusion 

 

 

This thesis has investigated the activities of the credit rating agencies and their regulation in 

the European Union. This thesis has discussed some of the problems of rating agencies and 

the regulations introduced to mitigate said problems. The first regulation 1060/2009 

established regulation that introduced transparency and disclosure standards for the methods, 

assumptions and models of the rating agencies. It also attempted to mitigate possible conflicts 

of interest. The second regulation 513/2011 established ESMA as the supreme overseer of 

credit rating agencies in the EU. The third and final regulation 462/2013 further expanded 

transparency and disclosure standards and expanded the framework to sovereign ratings. 

Finally it also established a rotation system of rating agencies for companies. Using a legal 

change dummy fixed effects model with interaction variables this thesis investigated the 

impact of the individual regulations. 

 This thesis concludes that credit rating variables have a generally positive impact on 

stock return with the exception of sovereign rating (change) variables who had a negative 

impact. The strong impact of the sovereign variables was unexpected and suggests that the 

risk-return puzzle associated with credit ratings is driven by the sovereign ratings of firm 

countries rather than individual ratings. The first and second Regulations had a negative 

impact on credit rating variables with the third Regulation having a positive impact on 

(mostly) sovereign credit rating variables. This implies that the increase in informational 

impact of ratings caused by the regulations increases investor confidence. For the same level 

of risk investors now demand less return following a rating downgrade. It also implies that 

investors overreacted to downgrades prior to the regulation change. The regulation impacts 

vary according to geographic region however. With the third regulation having a limited 

impact in northern Europe and the second regulation having a limited impact in southern 

Europe. 

 

The strong relevance of sovereign variables and the impacts of the regulations (negative for 

the first and second and positive for the third) are the main contributions of this thesis to the 

existing knowledge base.  
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Appendix 1 Data property tables 
 
Bank sample 

 

Bank Name Country Reference 

Stock 

Index 

S&P Net 

Action 

Moody’s Net 

Action 

Fitch Net 

Action 

Erste Bank Group Austria ATX -1 -2 0 

Raiffeisen Int Austria ATX -1 -3 -2 

DEXIA SA Belgium BEL 20   -4 

KBC Groep Belgium BEL 20 -2 -1 -3 

Marfin 

Investment 

Group 

Greece 

(Cyprus) 

Athex 20 -3 0 0 

Danske Bank Denmark OMX C20 -2 -1 -3 

Jyske Bank Denmark OMX C20 0 -2 0 

Sydbank Denmark OMX C20  -2  

BNP Paribas France CAC 40 -1 0 -2 

Credit Agricole France CAC 40 -3 -2 -3 

Societe Generale France CAC 40 -2 -2 -2 

Aareal Bank Germany DAX   0 

IKB Deutsche 

Industriebank 

Germany DAX  -2 -1 

Deutsche Bank Germany DAX -3 -4 -3 

Commerzbank Germany DAX -3 -4 +1 

Eurobank 

Ergasias 

Greece Athex 20 -4 -7 -7 

National Bank of 

Greece 

Greece Athex 20 -4 -7 -8 

Piraeus Bank Greece Athex 20 -1 -5 -6 

OTP Bank Hungary BUX -1 -2  

Bank of Ireland Ireland ISEQ 

Overall 

-2 -3 -3 

Permanent TSB 

Group 

Ireland ISEQ 

Overall 

+1 0  

Credito 

Valtelinese 

Italy FTSE 

MIB 

 0 -4 

BPER Banca Italy FTSE 

MIB 

-5 +1 -3 

Mediobanca Italy FTSE 

MIB 

-5   

Banca Carige Italy FTSE 

MIB 

-8 -8 -6 

Intesa Sanpaolo Italy FTSE 

MIB 

-3 -1 -3 

Banca Monte Dei 

Paschi Di Siena 

Italy FTSE 

MIB 

-6 -4 -5 

Unione Di Banch Italy FTSE -3 -3 -3 
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Italiene MIB 

ING Groep Netherlands AEX -3  -1 

ABN Amro Netherlands AEX 0 0 -1 

PKO Bank Polski Poland WIG -1 -1  

Banco Espirito 

Santo 

Portugal PSI-20 -2 -4 -4 

Banco BPI Portugal PSI-20 -2 -4 -4 

Banco Santander Spain IBEX 35 0 -1 -1 

Banco Bilbao 

Bizcaya 

Argentaria 

Spain IBEX 35 -2 -1 -2 

Bankia  Spain IBEX 35 -2 0  

Banco Popular Spain IBEX 35 -11 -6 -9 

Banco de 

Sabadell 

Spain IBEX 35 -4 -2 -5 

CaixaBank Spain IBEX 35 -2 -1 -3 

Liberbank Spain IBEX 35 0 -4 -2 

Bankinter Spain IBEX 35 -3 -2 -1 

Nordea Bank Sweden OMX 

Stockholm 

30 

+1 -2 0 

Skandinaviska 

Enskilda Banken 

Sweden OMX 

Stockholm 

30 

+2 0 +1 

Svenska 

Handelsbanken 

Sweden OMX 

Stockholm 

30 

+1 0 +1 

Swedbank Sweden OMX 

Stockholm 

30 

+2 -1 +1 

Royal Bank of 

Scotland 

United 

Kingdom 

FTSE 100 -4 -2 -3 

HSBC United 

Kingdom 

FTSE 100 -1  -2 

Barclays United 

Kingdom 

FTSE 100 -4  -3 

Lloyd’s Banking 

Group 

United 

Kingdom 

FTSE 100 -3  0 

 
Table A1.1 
This table lists the net up or downgrades of all the individual banks in this thesis’ sample. This table does not 

account for magnitude in changes. A upgrade of 3 grades still only counts as 1 for the purposes of this table. A 

value of 0 means an equal amount of downgrades compared to upgrades. A value of +1 equals one more upgrade 

than downgrades. A value of -1 equals one more downgrade than upgrades. A blank space means the agency did 

not rate the bank. The 3rd column gives the stock market reference for the market return.  
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Credit Rating Numerical Table 

 
Explanation S&P (modifiers) Moody’s 

(modifiers) 

Fitch (modifiers) Cardinal Scale 

Investment Grade     

Highest Grade AAA Aaa AAA 1 

High Grade AA (+, none, -) Aa (1,2,3) AA (+, none, -) 2, 3, 4 

Upper Medium 

Grade 

A (+, none, -) A (1,2,3) A (+, none, -) 5, 6, 7 

Medium Grade BBB (+, none, -) Baa (1,2,3) BBB (+, none, -) 8, 9, 10 

Speculative Grade     

Lower medium 

grade 

BB (+, none, -) Ba (1,2,3)  BB (+, none, -) 11, 12, 13 

Speculative B (+, none, -) B (1,2,3) B (+, none, -) 14, 15, 16 

Poor standing CCC (+, none, -) Caa (1,2,3) CCC 17, 18, 19 

Highly 

speculative 

CC Ca CC 20 

Lowest quality, 

no interest 

C C C 21 

In default D  DDD/DD/D 23 
 

Table A1.2  Credit Rating Numerical Table 
The table above has been copied from Jorion et al (2005) and will be used by this thesis to recode the 

alphabetical credit ratings to a numerical format. 

 

Investment impact 

 
Regression Period Variable S&P Moody’s Fitch 

   Variable Legal Variable Legal Variable Legal 
Lagged 
Interaction 

        

 1 Interaction     -0,025*** 

(-3,84) 

-0,056*** 

(-10,25) 

 3 Investment     0,128** 
(3,04) 

-0,95*** 
(-5,49) 

 3 Interaction     -0,109* 

(-2,56) 

-0,95*** 

(-5,49) 

 4 Interaction     -0,052** 

(-3,25) 

0,029*** 

(3,82) 

Non-lagged 

Interaction 

        

 1 Interaction     -0,0255*** 
(-3,98) 

-0,057*** 
(-10,40) 

 3 Investment     0,089* 

(2,40) 

-0,049*** 

(-6,02) 

 3 Interaction     -0,082* 
(-2,19) 

-0,05*** 
(-6,02) 

 4 Interaction     -0,047** 

(-2,99) 

0,026*** 

(3,44) 

Southern 
Europe Lagged 

Interaction 

        

 1 Investment -0,074** 
(-2,90) 

-0,0277* 
(-2,56) 

-0,049* 
(-2,42) 

-0,028** 
(-2,69) 

  

 1 Interaction 0,067* 

(2,47) 

-0,0277* 

(-2,56) 

  -0,022** 

(-3,04) 

-0,038*** 

(-3,99) 

 3 Investment     0,157** 
(3,07) 

-0,044* 
(-2,45) 

 3 Interaction     -0,139** 

(-2,67) 

-0,044* 

(-2,45) 

 4 Interaction     -0,062** 
(-3,03) 

0,078*** 
(3,69) 
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Regression Period Variable S&P Moody’s Fitch 

   Variable Legal Variable Legal Variable Legal 
Southern 

Europe non-

lagged 
Interaction 

        

 1 Investment -0,050* 

(-2,01) 

-0,023* 

(-2,22) 

    

 1 Interaction     -0,026** 
(-0,40) 

-0,032*** 
(-3,49) 

 3 Investment     0,119** 

(2,64) 

-0,062*** 

(-3,49) 

 3 Interaction     -0,114* 

(-2,45) 

-0,062*** 

(-3,49) 

 4 Interaction     -0,055** 

(-2,74) 

0,068** 

(3,24) 

Northern 
Europe lagged 

interaction 

        

 1 Investment 0,105** 
(2,89) 

-0,077*** 
(-10,81) 

    

 1 Interaction -0,085* 

(-2,15) 

-0,077*** 

(-10,81) 

    

Northern 
Europe non-

lagged 

interaction 

        

 1 Investment 0,083* 

(2,42) 

-0,06*** 

(-8,85) 

    

 

Table A1.3 Investment impact 
This table lists all the significant values for the investment and investment interaction variables. The legal 

dummy variable is also included for reference purposes. Due to the rarity of the investment value significance 

this thesis does not present full investment regression. There were very few significant differences with the 

ratings change variable regressions. The normal number is the coefficient. The number in parenthesis is the t 

value. The significance stars indicate the following * is 5%, ** is 1% and *** is 0,1%. 
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Appendix 2 Regression results 
 

This appendix contains the regression results not included in the main body of the thesis. 

 

Southern Europe lagged change interaction regression results part one 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Table A2.1 Southern Europe lagged change interaction regression results part one 
This table contains the results for the lagged interaction regression of the southern European banks. It covers the full/first and second time 

periods. The full period lasts from May 2002 to March 2017. The legal cut-off point is the month of November 2009. The second period lasts 
from June 2008 to March 2011. The legal cut-off point is on May 2011. The lagged setting (shown by the inclusion of the letter L in front of 

the variables) indicates that all the credit rating variables, the interest rate and the interaction variables use a one period lag. Firm 

characteristics have a two period lag. The dependant variable is the stock return. The firm size is calculated as the natural log of the market 
value of the equity. The book-to-market ratio is calculated as the natural logged value of the book value of the equity divided by the market 

value. The cumulative return is calculated as the cumulative return over the past 6 months. The turnover rate is calculated as the ratio of 

share trading volume to the number of shares outstanding. The interest rate is the one month forward LIBOR rate. The excess market return 
is calculated as the annualized value of the specific market return minus the risk free rate of the bank’s home country. The risk free rate is the 

3 month T-bill rate. The legal dummy assumes the value of 1 on and after the legal cut-off date. The change variables are the change of the 

rating compared to the previous period. The significance stars indicate the following * is 5%, ** is 1% and *** is 0,1%. 
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Southern Europe lagged change interaction regression results part two 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Table A2.2 Southern Europe lagged change interaction regression results part two 
This table contains the results for the lagged interaction regression of the southern European banks. It covers the third and fourth time 

periods. The third period runs from December 2009 to April 2012 with the cut-off date being May 2011. The fourth period runs from July 
2011 to March 2015 with the cut-off time being May 2013. The lagged setting (shown by the inclusion of the letter L in front of the 

variables) indicates that all the credit rating variables, the interest rate and the interaction variables use a one period lag. Firm characteristics 

have a two period lag. The dependant variable is the stock return. The firm size is calculated as the natural log of the market value of the 

equity. The book-to-market ratio is calculated as the natural logged value of the book value of the equity divided by the market value. The 

cumulative return is calculated as the cumulative return over the past 6 months. The turnover rate is calculated as the ratio of share trading 

volume to the number of shares outstanding. The interest rate is the one month forward LIBOR rate. The excess market return is calculated 
as the annualized value of the specific market return minus the risk free rate of the bank’s home country. The risk free rate is the 3 month T-

bill rate. The legal dummy assumes the value of 1 on and after the legal cut-off date. The numerical recoding table for the normal and 

sovereign rating can be found in table A1.2. The change variables are the change of the rating compared to the previous period. The 
significance stars indicate the following * is 5%, ** is 1% and *** is 0,1%.  
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Table A2.3 Southern Europe non-lagged change interaction regression results part one 
This table contains the results for the non-lagged interaction regression of the southern European banks.. It covers the full and second time 

periods. The full period lasts from May 2002 to March 2017. The legal cut-off point is the month of November 2009. The second period lasts 

from June 2008 to March 2011. The legal cut-off point is on May 2011. The L in front of the variables indicates a lagged status. For firm 
characteristics this is a two period lag. The dependant variable is the stock return. The firm size is calculated as the natural log of the market 

value of the equity. The book-to-market ratio is calculated as the natural logged value of the book value of the equity divided by the market 

value. The cumulative return is calculated as the cumulative return over the past 6 months. The turnover rate is calculated as the ratio of 
share trading volume to the number of shares outstanding. The interest rate is the one month forward LIBOR rate. The excess market return 

is calculated as the annualized value of the specific market return minus the risk free rate of the bank’s home country. The risk free rate is the 

3 month T-bill rate. The legal dummy assumes the value of 1 on and after the legal cut-off date. The numerical recoding table for the normal 
and sovereign rating can be found in table A1.2. The change variables are the change of the rating compared to the previous period. The 

significance stars indicate the following significance level * is 5%, ** is 1% and *** is 0,1%.  
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Southern Europe non-lagged change interaction regression results part two 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Table A2.4 Southern Europe non-lagged change interaction regression results part two 
This table contains the results for the non-lagged interaction regression of the southern European banks. It covers the third and fourth time 

periods. The third period runs from December 2009 to April 2012 with the cut-off date being May 2011. The fourth period runs from July 

2011 to March 2015 with the cut-off time being May 2013. The L in front of the variables indicates a lagged status. For firm characteristics 
this is a two period lag. The dependant variable is the stock return. The firm size is calculated as the natural log of the market value of the 

equity. The book-to-market ratio is calculated as the natural logged value of the book value of the equity divided by the market value. The 

cumulative return is calculated as the cumulative return over the past 6 months. The turnover rate is calculated as the ratio of share trading 
volume to the number of shares outstanding. The interest rate is the one month forward LIBOR rate. The excess market return is calculated 

as the annualized value of the specific market return minus the risk free rate of the bank’s home country. The risk free rate is the 3 month T-

bill rate. The legal dummy assumes the value of 1 on and after the legal cut-off date. The numerical recoding table for the normal and 
sovereign rating can be found in table A1.2. The change variables are the change of the rating compared to the previous period. The 

significance stars indicate the following significance level * is 5%, ** is 1% and *** is 0,1%.  
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Northern Europe lagged change interaction regression results part one 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Table A2.5 Northern Europe lagged change interaction regression results part one 
This table contains the results for the lagged interaction regression of the northern European banks. It covers the full and second time 
periods. The full period lasts from May 2002 to March 2017. The legal cut-off point is the month of November 2009. The second period lasts 

from June 2008 to March 2011. The legal cut-off point is on May 2011. The lagged setting (shown by the inclusion of the letter L in front of 
the variables) indicates that all the credit rating variables, the interest rate and the interaction variables use a one period lag. Firm 

characteristics have a two period lag. The dependant variable is the stock return. The firm size is calculated as the natural log of the market 

value of the equity. The book-to-market ratio is calculated as the natural logged value of the book value of the equity divided by the market 
value. The cumulative return is calculated as the cumulative return over the past 6 months. The turnover rate is calculated as the ratio of 

share trading volume to the number of shares outstanding. The interest rate is the one month forward LIBOR rate. The excess market return 

is calculated as the annualized value of the specific market return minus the risk free rate of the bank’s home country. The risk free rate is the 
3 month T-bill rate. The legal dummy assumes the value of 1 on and after the legal cut-off date. The numerical recoding table for the normal 

and sovereign rating can be found in table A1.2. The change variables are the change of the rating compared to the previous period. The 

significance stars indicate the following * is 5%, ** is 1% and *** is 0,1%.  
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Northern Europe lagged change interaction regression results part two 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Table A2.6 Northern Europe lagged change interaction regression results part two 
This table contains the results for the lagged interaction regression of the northern European banks. It covers the third and fourth time 
periods. The third period runs from December 2009 to April 2012 with the cut-off date being May 2011. The fourth period runs from July 

2011 to March 2015 with the cut-off time being May 2013. The lagged setting (shown by the inclusion of the letter L in front of the 
variables) indicates that all the credit rating variables, the interest rate and the interaction variables use a one period lag. Firm characteristics 

have a two period lag. The dependant variable is the stock return. The firm size is calculated as the natural log of the market value of the 

equity. The book-to-market ratio is calculated as the natural logged value of the book value of the equity divided by the market value. The 
cumulative return is calculated as the cumulative return over the past 6 months. The turnover rate is calculated as the ratio of share trading 

volume to the number of shares outstanding. The interest rate is the one month forward LIBOR rate. The excess market return is calculated 

as the annualized value of the specific market return minus the risk free rate of the bank’s home country. The risk free rate is the 3 month T-
bill rate. The legal dummy assumes the value of 1 on and after the legal cut-off date. The numerical recoding table for the normal and 

sovereign rating can be found in table A1.2. The change variables are the change of the rating compared to the previous period. The 

significance stars indicate the following * is 5%, ** is 1% and *** is 0,1%.  
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Table A2.7 Northern Europe non-lagged change interaction regression results part one 
This table contains the results for the non-lagged interaction regression of the northern European banks. It covers the full and second time 

periods. The full period lasts from May 2002 to March 2017. The legal cut-off point is the month of November 2009. The second period lasts 

from June 2008 to March 2011. The legal cut-off point is on May 2011. The L in front of the variables indicates a lagged status. For firm 
characteristics this is a two period lag. The dependant variable is the stock return. The firm size is calculated as the natural log of the market 

value of the equity. The book-to-market ratio is calculated as the natural logged value of the book value of the equity divided by the market 

value. The cumulative return is calculated as the cumulative return over the past 6 months. The turnover rate is calculated as the ratio of 
share trading volume to the number of shares outstanding. The interest rate is the one month forward LIBOR rate. The excess market return 

is calculated as the annualized value of the specific market return minus the risk free rate of the bank’s home country. The risk free rate is the 

3 month T-bill rate. The legal dummy assumes the value of 1 on and after the legal cut-off date. The numerical recoding table for the normal 
and sovereign rating can be found in table A1.2. The change variables are the change of the rating compared to the previous period. The 

significance stars indicate the following significance level * is 5%, ** is 1% and *** is 0,1%.  
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Table A2.8 Northern Europe non-lagged change interaction regression results part two 
This table contains the results for the non-lagged interaction regression of the northern European banks. It covers the third and fourth time 

periods. The third period runs from December 2009 to April 2012 with the cut-off date being May 2011. The fourth period runs from July 

2011 to March 2015 with the cut-off time being May 2013. The L in front of the variables indicates a lagged status. For firm characteristics 
this is a two period lag. The dependant variable is the stock return. The firm size is calculated as the natural log of the market value of the 

equity. The book-to-market ratio is calculated as the natural logged value of the book value of the equity divided by the market value. The 

cumulative return is calculated as the cumulative return over the past 6 months. The turnover rate is calculated as the ratio of share trading 
volume to the number of shares outstanding. The interest rate is the one month forward LIBOR rate. The excess market return is calculated 

as the annualized value of the specific market return minus the risk free rate of the bank’s home country. The risk free rate is the 3 month T-

bill rate. The legal dummy assumes the value of 1 on and after the legal cut-off date. The numerical recoding table for the normal and 
sovereign rating can be found in table A1.2. The change variables are the change of the rating compared to the previous period. The 

significance stars indicate the following significance level * is 5%, ** is 1% and *** is 0,1%.  
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Table A2.9 Sweden lagged change interaction regression results part one 
This table contains the results for the lagged interaction regression of the Swedish banks. It covers the full and second time periods. The full 
period lasts from May 2002 to March 2017. The legal cut-off point is the month of November 2009. The second period lasts from June 2008 

to March 2011. The legal cut-off point is on May 2011. The lagged setting (shown by the inclusion of the letter L in front of the variables) 
indicates that all the credit rating variables, the interest rate and the interaction variables use a one period lag. Firm characteristics have a two 

period lag. The dependant variable is the stock return. The firm size is calculated as the natural log of the market value of the equity. The 

book-to-market ratio is calculated as the natural logged value of the book value of the equity divided by the market value. The cumulative 
return is calculated as the cumulative return over the past 6 months. The turnover rate is calculated as the ratio of share trading volume to the 

number of shares outstanding. The interest rate is the one month forward LIBOR rate. The excess market return is calculated as the 

annualized value of the specific market return minus the risk free rate of the bank’s home country. The risk free rate is the 3 month T-bill 
rate. The legal dummy assumes the value of 1 on and after the legal cut-off date. The numerical recoding table for the normal and sovereign 

rating can be found in table A1.2. The change variables are the change of the rating compared to the previous period. The significance stars 

indicate the following * is 5%, ** is 1% and *** is 0,1%.  
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Sweden lagged change interaction regression results part two 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Table A2.10 Sweden lagged change interaction regression results part two 
This table contains the results for the lagged interaction regression of the Swedish banks. It covers the third and fourth time periods. The 
third period runs from December 2009 to April 2012 with the cut-off date being May 2011. The fourth period runs from July 2011 to March 

2015 with the cut-off time being May 2013. The lagged setting (shown by the inclusion of the letter L in front of the variables) indicates that 
all the credit rating variables, the interest rate and the interaction variables use a one period lag. Firm characteristics have a two period lag. 

The dependant variable is the stock return. The firm size is calculated as the natural log of the market value of the equity. The book-to-

market ratio is calculated as the natural logged value of the book value of the equity divided by the market value. The cumulative return is 
calculated as the cumulative return over the past 6 months. The turnover rate is calculated as the ratio of share trading volume to the number 

of shares outstanding. The interest rate is the one month forward LIBOR rate. The excess market return is calculated as the annualized value 

of the specific market return minus the risk free rate of the bank’s home country. The risk free rate is the 3 month T-bill rate. The legal 
dummy assumes the value of 1 on and after the legal cut-off date. The numerical recoding table for the normal and sovereign rating can be 

found in table A1.2. The change variables are the change of the rating compared to the previous period. The significance stars indicate the 

following * is 5%, ** is 1% and *** is 0,1%.  
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Table A2.11 Sweden non-lagged change interaction regression results part one 
This table contains the results for the non-lagged interaction regression of the Swedish banks. It covers the full and second time periods. The 

full period lasts from May 2002 to March 2017. The legal cut-off point is the month of November 2009. The second period lasts from June 

2008 to March 2011. The legal cut-off point is on May 2011. The L in front of the variables indicates a lagged status. For firm characteristics 
this is a two period lag. The dependant variable is the stock return. The firm size is calculated as the natural log of the market value of the 

equity. The book-to-market ratio is calculated as the natural logged value of the book value of the equity divided by the market value. The 

cumulative return is calculated as the cumulative return over the past 6 months. The turnover rate is calculated as the ratio of share trading 
volume to the number of shares outstanding. The interest rate is the one month forward LIBOR rate. The excess market return is calculated 

as the annualized value of the specific market return minus the risk free rate of the bank’s home country. The risk free rate is the 3 month T-

bill rate. The legal dummy assumes the value of 1 on and after the legal cut-off date. The numerical recoding table for the normal and 
sovereign rating can be found in table A1.2. The change variables are the change of the rating compared to the previous period. The 

significance stars indicate the following significance level * is 5%, ** is 1% and *** is 0,1%.  
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Sweden non-lagged change interaction regression results part two 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Table A2.12 Sweden non-lagged change interaction regression results part two 
This table contains the results for the non-lagged interaction regression of the Swedish banks. It covers the third and fourth time periods. The 

third period runs from December 2009 to April 2012 with the cut-off date being May 2011. The fourth period runs from July 2011 to March 

2015 with the cut-off time being May 2013. The L in front of the variables indicates a lagged status. For firm characteristics this is a two 
period lag. The dependant variable is the stock return. The firm size is calculated as the natural log of the market value of the equity. The 

book-to-market ratio is calculated as the natural logged value of the book value of the equity divided by the market value. The cumulative 

return is calculated as the cumulative return over the past 6 months. The turnover rate is calculated as the ratio of share trading volume to the 
number of shares outstanding. The interest rate is the one month forward LIBOR rate. The excess market return is calculated as the 

annualized value of the specific market return minus the risk free rate of the bank’s home country. The risk free rate is the 3 month T-bill 

rate. The legal dummy assumes the value of 1 on and after the legal cut-off date. The numerical recoding table for the normal and sovereign 
rating can be found in table A1.2. The change variables are the change of the rating compared to the previous period. The significance stars 

indicate the following significance level * is 5%, ** is 1% and *** is 0,1%.  
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Table A2.13 Lagged Before-After regression results part one 
This table contains the results for the lagged before-after regression of the full data set. The B periods indicate the before periods and the A 
indicate the after periods. The before period starts on the same month as the normal time period begins. The after period begins on the cut-off 

month. The first and full period lasts from May 2002 to March 2017. The legal cut-off point is the month of November 2009. The lagged 

setting (shown by the inclusion of the letter L in front of the variables) indicates that all the credit rating variables and the interest rate use a 
one period lag. Firm characteristics have a two period lag. The dependant variable is the stock return. The firm size is calculated as the 

natural log of the market value of the equity. The book-to-market ratio is calculated as the natural logged value of the book value of the 

equity divided by the market value. The cumulative return is calculated as the cumulative return over the past 6 months. The turnover rate is 

calculated as the ratio of share trading volume to the number of shares outstanding. The interest rate is the one month forward LIBOR rate. 

The excess market return is calculated as the annualized value of the specific market return minus the risk free rate of the bank’s home 

country. The risk free rate is the 3 month T-bill rate. The numerical recoding table for the normal and sovereign rating can be found in table 
A1.2. The change variables are the change of the rating compared to the previous period. The significance stars indicate the following * is 

5%, ** is 1% and *** is 0,1%. 
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Lagged Before-After regression results part two 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

Table A2.14 Lagged Before-After regression results part two 
This table contains the results for the lagged before-after regression of the full data set. The B periods indicate the before periods and the A 

indicate the after periods. The before period starts on the same month as the normal time period begins. The after period begins on the cut-off 
month. The second period lasts from June 2008 to March 2011. The legal cut-off point is also November 2009. The lagged setting (shown by 

the inclusion of the letter L in front of the variables) indicates that all the credit rating variables and the interest rate use a one period lag. 

Firm characteristics have a two period lag. The dependant variable is the stock return. The firm size is calculated as the natural log of the 
market value of the equity. The book-to-market ratio is calculated as the natural logged value of the book value of the equity divided by the 

market value. The cumulative return is calculated as the cumulative return over the past 6 months. The turnover rate is calculated as the ratio 

of share trading volume to the number of shares outstanding. The interest rate is the one month forward LIBOR rate. The excess market 
return is calculated as the annualized value of the specific market return minus the risk free rate of the bank’s home country. The risk free 

rate is the 3 month T-bill rate. The numerical recoding table for the normal and sovereign rating can be found in table A1.2. The change 

variables are the change of the rating compared to the previous period. The significance stars indicate the following * is 5%, ** is 1% and 
*** is 0,1%. 
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Lagged Before-After regression results part three 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Table A2.15 Lagged Before-After regression results part three 
This table contains the results for the lagged before-after regression of the full data set. The B periods indicate the before periods and the A 
indicate the after periods. The before period starts on the same month as the normal time period begins. The after period begins on the cut-off 

month. The third period lasts from December 2009 to April 2012. The third legal cut-off point is May 2011. The lagged setting (shown by 

the inclusion of the letter L in front of the variables) indicates that all the credit rating variables and the interest rate use a one period lag. 
Firm characteristics have a two period lag. The dependant variable is the stock return. The firm size is calculated as the natural log of the 

market value of the equity. The book-to-market ratio is calculated as the natural logged value of the book value of the equity divided by the 

market value. The cumulative return is calculated as the cumulative return over the past 6 months. The turnover rate is calculated as the ratio 
of share trading volume to the number of shares outstanding. The interest rate is the one month forward LIBOR rate. The excess market 

return is calculated as the annualized value of the specific market return minus the risk free rate of the bank’s home country. The risk free 
rate is the 3 month T-bill rate. The numerical recoding table for the normal and sovereign rating can be found in table A1.2. The change 

variables are the change of the rating compared to the previous period. The significance stars indicate the following * is 5%, ** is 1% and 

*** is 0,1%. 
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Lagged Before-After regression results part four 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

Table A2.16 Lagged Before-After regression results part four 
This table contains the results for the lagged before-after regression of the full data set. The B periods indicate the before periods and the A 

indicate the after periods. The before period starts on the same month as the normal time period begins. The after period begins on the cut-off 

month. The fourth period runs from July 2011 to March 2015 with the fourth legal cut-off point being May 2013. The lagged setting (shown 
by the inclusion of the letter L in front of the variables) indicates that all the credit rating variables and the interest rate use a one period lag. 

Firm characteristics have a two period lag. The dependant variable is the stock return. The firm size is calculated as the natural log of the 

market value of the equity. The book-to-market ratio is calculated as the natural logged value of the book value of the equity divided by the 
market value. The cumulative return is calculated as the cumulative return over the past 6 months. The turnover rate is calculated as the ratio 

of share trading volume to the number of shares outstanding. The interest rate is the one month forward LIBOR rate. The excess market 

return is calculated as the annualized value of the specific market return minus the risk free rate of the bank’s home country. The risk free 
rate is the 3 month T-bill rate. The numerical recoding table for the normal and sovereign rating can be found in table A1.2. The change 

variables are the change of the rating compared to the previous period. The significance stars indicate the following * is 5%, ** is 1% and 

*** is 0,1%. 
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Non-lagged Before-After regression results part one 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

Table A2.17 Non-lagged Before-After regression results part one 
This table contains the results for the non-lagged before-after regression of the full data set. The B periods indicate the before periods and the 

A indicate the after periods. The before period starts on the same month as the normal time period begins. The after period begins on the cut-
off month. The first and full period lasts from May 2002 to March 2017. The legal cut-off point is the month of November 2009. The lagged 

setting (shown by the inclusion of the letter L in front of the variables) indicates that firm characteristics have a two period lag. The 

dependant variable is the stock return. The firm size is calculated as the natural log of the market value of the equity. The book-to-market 
ratio is calculated as the natural logged value of the book value of the equity divided by the market value. The cumulative return is calculated 

as the cumulative return over the past 6 months. The turnover rate is calculated as the ratio of share trading volume to the number of shares 

outstanding. The interest rate is the one month forward LIBOR rate. The excess market return is calculated as the annualized value of the 
specific market return minus the risk free rate of the bank’s home country. The risk free rate is the 3 month T-bill rate. The numerical 

recoding table for the normal and sovereign rating can be found in table A1.2. The change variables are the change of the rating compared to 

the previous period. The significance stars indicate the following * is 5%, ** is 1% and *** is 0,1%. 

  



80 
 

Non-lagged Before-After regression results part two 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Table A2.18 Non-lagged Before-After regression results part two 
This table contains the results for the non-lagged before-after regression of the full data set. The B periods indicate the before periods and the 
A indicate the after periods. The before period starts on the same month as the normal time period begins. The after period begins on the cut-

off month. The second period lasts from June 2008 to March 2011. The legal cut-off point is also November 2009. The lagged setting (shown 

by the inclusion of the letter L in front of the variables) indicates that firm characteristics have a two period lag. The dependant variable is 
the stock return. The firm size is calculated as the natural log of the market value of the equity. The book-to-market ratio is calculated as the 

natural logged value of the book value of the equity divided by the market value. The cumulative return is calculated as the cumulative return 

over the past 6 months. The turnover rate is calculated as the ratio of share trading volume to the number of shares outstanding. The interest 
rate is the one month forward LIBOR rate. The excess market return is calculated as the annualized value of the specific market return minus 

the risk free rate of the bank’s home country. The risk free rate is the 3 month T-bill rate. The numerical recoding table for the normal and 
sovereign rating can be found in table A1.2. The change variables are the change of the rating compared to the previous period. The 

significance stars indicate the following * is 5%, ** is 1% and *** is 0,1%. 
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Non-lagged Before-After regression results part three 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Table A2.19 Non-lagged Before-After regression results part three 
This table contains the results for the non-lagged before-after regression of the full data set. The B periods indicate the before periods and the 
A indicate the after periods. The before period starts on the same month as the normal time period begins. The after period begins on the cut-

off month. The third period lasts from December 2009 to April 2012. The third legal cut-off point is May 2011. The lagged setting (shown by 

the inclusion of the letter L in front of the variables) indicates that firm characteristics have a two period lag. The dependant variable is the 
stock return. The firm size is calculated as the natural log of the market value of the equity. The book-to-market ratio is calculated as the 

natural logged value of the book value of the equity divided by the market value. The cumulative return is calculated as the cumulative return 

over the past 6 months. The turnover rate is calculated as the ratio of share trading volume to the number of shares outstanding. The interest 
rate is the one month forward LIBOR rate. The excess market return is calculated as the annualized value of the specific market return minus 

the risk free rate of the bank’s home country. The risk free rate is the 3 month T-bill rate. The numerical recoding table for the normal and 
sovereign rating can be found in table A1.2. The change variables are the change of the rating compared to the previous period. The 

significance stars indicate the following * is 5%, ** is 1% and *** is 0,1%. 
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Non-lagged Before-After regression results part four 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

Table A2.20 Non-lagged Before-After regression results part four 
This table contains the results for the non-lagged before-after regression of the full data set. The B periods indicate the before periods and the 

A indicate the after periods. The before period starts on the same month as the normal time period begins. The after period begins on the cut-

off month. The fourth period runs from July 2011 to March 2015 with the fourth legal cut-off point being May 2013. The lagged setting 
(shown by the inclusion of the letter L in front of the variables) indicates that firm characteristics have a two period lag. The dependant 

variable is the stock return. The firm size is calculated as the natural log of the market value of the equity. The book-to-market ratio is 

calculated as the natural logged value of the book value of the equity divided by the market value. The cumulative return is calculated as the 
cumulative return over the past 6 months. The turnover rate is calculated as the ratio of share trading volume to the number of shares 

outstanding. The interest rate is the one month forward LIBOR rate. The excess market return is calculated as the annualized value of the 

specific market return minus the risk free rate of the bank’s home country. The risk free rate is the 3 month T-bill rate. The numerical 
recoding table for the normal and sovereign rating can be found in table A1.2. The change variables are the change of the rating compared to 

the previous period. The significance stars indicate the following * is 5%, ** is 1% and *** is 0,1%. 

 
 


