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Do credit ratings help enforce market discipline on banks? Analyzing a
uniquely comprehensive data set consisting of 1,081 rating change an-
nouncements for 154 international financial institutions between January
2004 and December 2015, we find that rating downgrades for internal rea-
sons, such as adverse changes in the operating performance or capital struc-
ture of banks, are associated with a significant credit default swap spread
widening. However, this widening only occurs for banks that are not per-
ceived as to be Too-Big-to-Fail (TBTF). Our findings question the reliability
of credit ratings as a tool to discipline TBTF banks and suggest that regu-
latory monitoring should remain the main mechanism for disciplining these
banks.
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Credit ratings play a significant role for banks as they
provide important information on the overall riskiness of a bank to investors and its
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counterparties. If the rating of a bank is low, its refinancing costs will be high, while
it may simultaneously lose business to other banks due to its high counterparty risk.1

Therefore, having a comparatively high and stable rating is of great importance for
any financial institution.
However, banks (not unlike any other rated entities) are often only partially able

to influence their own credit rating. A bank’s rating can, for example, be tied to the
sovereign rating of the country (in which the bank has its main operations) due to
the sovereign rating ceiling.2 Moreover, a deteriorating economic environment or
changes to themethodologyCRAs use to rate financial institutions are also beyond the
control of banks andmay lead to adverse rating changes (e.g., King, Ongena and Tara-
shev, 2020). Nevertheless, even though banks operate in a highly cyclical environ-
ment, they still have the ability to influence certain factors that determine their rating.
In this study, we therefore test whether market discipline is relevant for Too-Big-

to-Fail (TBTF) banks and how implicit TBTF guarantees may affect credit default
swap (CDS) markets in particular. Particularly in the context of market discipline,
credit ratings play a major role because they factor into the calculation of capital
requirements for interbank claims and serve as a benchmark for the internal rating
approach (see, e.g., Basel Committee on Bank Supervision 2006, 2011). The imme-
diate motivation for our study is that a bank that is considered systemically important,
however, may not need to make any adjustments even if it was downgraded for inter-
nal reasons, because changes to its credit rating may not matter much as a result of
an implicit assumption by market participants that the bank will be bailed out by the
government if there is a threat of bankruptcy (e.g., Hett and Schmidt 2017).3

We use CRAs’ credit rating announcements, that is, rating downgrades or upgrades,
as easily visible events to market participants, to investigate whether the creditwor-
thiness of a bank is increasing or deteriorating. We analyze the reaction of the banks’
CDS spreads, which are a direct measure of a bank’s creditworthiness and default
probability. The CDSmarket is viewed as one of the most prevalent channels through
which new, credit relevant information can be transmitted and which contains unique
firm information that is not captured by other markets (Lee, Naranjo, Velioglu 2018).
Indeed, given its informed trading (Acharya and Johnson 2007), any deterioration
or improvement in a bank’s creditworthiness should therefore immediately be re-
flected in a widening or tightening of the CDS spreads. Consequently, examining the
CDSmarket as one of the most prevalent, market-based measures of credit risk offers

1. In this context, the ratings provided by credit rating agencies (CRAs) are seen as a tool to impose
market discipline on banks (Billett, Garfinkel, and O’Neal 1998), which supplements regulatory discipline
as one of the three pillars of financial sector regulation (e.g., Basel Committee on Bank Supervision, 2006,
2011).

2. Standard & Poor’s (S&P) and Moody’s somewhat relaxed their country risk ceilings, effectively
allowing firms to have higher ratings than the sovereign rating of their home country (see, e.g., Moody’s,
2015; Standard & Poor’s, 2013). It is, however, still not a common occurrence.

3. TBTF was first acknowledged by the U.S. Comptroller of the Currency in 1984 following a U.S.
Senate hearing when he defended the bailout of Continental Illinois by the Federal Deposit Insurance
Corporation and the U.S. government. Since then, research on the existence, effects, and consequences
of TBTF increased significantly (e.g., O’Hara and Shaw, 1990; Morgan and Stiroh, 2005; Brewer and
Jagtiani, 2013).
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valuable insights into the way market participants evaluate rating changes in light of
potential TBTF considerations.
Prior research on the effect of rating change announcements on firms’ CDS spreads

generally documents a significant widening of CDS spreads as a result of credit rating
downgrades (e.g., Hull, Predescu andWhite 2004, Norden andWeber 2004, Galil and
Soffer 2011, Finnerty, Miller and Chen 2013, Norden 2017).4 The majority of prior
studies, however, do not focus on one specific industry or the financial sector in par-
ticular, thereby neglecting the possibility that, for example, rating announcements for
closely regulated banks may lead to different CDS market reactions. TBTF consider-
ations are strongest in the banking sector and the expectation of a government bailout
in case of financial distress may shape investors’ reactions to downgrade announce-
ments in particular. Especially for TBTF banks, rating downgrades may not serve
as an appropriate channel through which market discipline can be exerted on banks
given the existence of implicit TBTF guarantees by governments. As the studies of
Rime (2005) and Ueda and Weder di Mauro (2013) document, the credit ratings of
large banks are distorted as a result of TBTF considerations. As a consequence, the
CDS spreads of TBTF banks may not widen appropriately following a rating down-
grade due to expectations of government bailouts. Therefore, studying the effect of
rating changes on the CDS spreads of financial institutions will offer valuable in-
sights into the efficacy of rating changes as an appropriate channel through which
market discipline is enforced on financial institutions. A potential break down of one
of the mechanisms of market discipline inevitably questions the viability of credit
ratings as an appropriate tool to discipline banks for excessive risk taking and should
consequently be a concern to regulators and policymakers alike.
We analyze the effect of TBTF considerations on credit rating changes for financial

institutions in two steps. First, we examine how banks’ CDS spreads react to rating
change announcements, depending on the reason of the rating change. It may well be
that the CDS spread reactions differ if the rating changes are due to external reasons
outside the direct control of the bank, such as a deteriorating economic climate or
changes to the CRA’s rating methodology, or internal reasons within the purview
of a bank, such as a poor operating performance. Second, we investigate whether
TBTF benefits exist in debt capital markets by differentiating between CDS spread
reactions of TBTF and non-TBTF banks to rating downgrades. Rating downgrades
may have a limited effect on the perceived creditworthiness of TBTF banks, rendering
downgrades an ineffective mechanism for the enforcement of market discipline.
We construct a uniquely comprehensive data set consisting of 1,081 rating change

announcements, 782 rating downgrades and 299 rating upgrades, for 154 interna-
tional financial institutions between January 2004 and December 2015. The analysis
of the CDS spread reaction to rating changes reveals that only rating downgrades
due to internal reasons, such as adverse changes in the operating performance or

4. In contrast, for rating upgrades, the majority of prior studies fails to observe a significant CDS mar-
ket reaction to rating upgrade announcements (Hull et al., 2004; Norden and Weber, 2004) and only more
recent evidence points to a small, but significant, tightening of CDS spreads following a rating upgrade
(Finnerty et al., 2013; Galil and Soffer, 2011).
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capital structure of the bank, are associated with a large and significant widening of
CDS spreads. For TBTF banks, however, rating downgrades attributed to internal rea-
sons do not lead to any CDS spread changes, while a significant widening of CDS
spreads is observed for non-TBTF institutions. The results also hold after controlling
for other factors that may influence the CDS spread reaction to rating changes, such
as a bank’s initial rating or its leverage. The loading factors for the variables in the
regression analysis suggest that, all else being equal, following a rating downgrade
due to internal reasons, the CDS spread of a non-TBTF bank will widen approxi-
mately 67 basis points (bps) more than the CDS spread of a TBTF institution. This,
for example, implies that for a non-TBTF bank with a letter rating equivalent to an A,
the CDS spread will widen by roughly 86 bps, compared to 19 bps for a TBTF bank
in case of a one notch rating downgrade. The results are robust to different method-
ology specifications, such as alternative empirical approaches, model specifications
and time-varying changes in the regulatory environment.
Our findings make multiple contributions to the existing literature. First, we con-

tribute to the empirical literature on TBTF by analyzing whether the effects of credit
rating downgrades differ depending on the importance of banks. By investigating the
CDS market reaction for TBTF and non-TBTF banks to credit rating changes, we go
beyond investigating the effect of bank size on rating levels (e.g., Völz and Wedow
2011, Ueda and Weder di Mauro 2013) and directly test whether size influences the
market reaction itself. We document that TBTF banks, which are larger and more im-
portant, possess a comparative advantage in credit markets over their smaller peers.
Third, and most importantly, by showing that TBTF banks’ CDS spreads are not af-
fected by rating downgrades, we present novel evidence that rating downgrades are
not an appropriate mechanism through which market discipline can be enforced on
banks. This breakdown in one of the mechanisms of market discipline questions the
viability of credit ratings as a tool to curb banks’ excessive risk taking and highlights
the importance of regulatory discipline as the main mechanism for monitoring TBTF
banks. Second, we add to prior research on the effects of rating announcements on
the CDS spreads of firms (e.g., Hull, Predescu, and White 2004, Norden 2017). By
focusing exclusively on financial institutions, we are able to offer new insights into
the importance of the reasons for rating announcements and how they affect the refi-
nancing costs of firms.
The rest of this paper is structured as follows. Section 1 describes the data set

and methodology and Section 2 presents the empirical results on the effect of rating
changes on banks’ CDS spreads, depending on the reason of the rating announce-
ments. Section 3 provides an analysis of the differential impact of rating down-
grades on the CDS spreads of TBTF and non-TBTF banks, while Section 4 provides
several robustness tests, including a comparative analysis of the stock and bond mar-
ket reactions. Section 5 concludes the paper.
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1. DATA AND METHODOLOGY

1.1 Sample Construction

Our analysis is based on a global sample of banks with a long-term issuer rating by
S&P,Moody’s and/or Fitchwith CDS spread data available through ThomsonReuters
Composite EOD. ThomsonReuters offers data onCDS spreads beginning in 2004 and
our analysis covers the 12-year time period from January 2004 to December 2015.5

We focus our study exclusively on banks and banking related institutions (primary
Standard Industry Classification (SIC) codes from 6000 to 6289 and SIC codes 6712
and 6733), as these firms are at the center of discussion with regard to TBTF policies.
Using these criteria, we exclude all insurance carriers, real estate companies, nonbank
holding companies, and other miscellaneous investment companies. This approach
is in line with, among others, Ueda and Weder di Mauro (2013) and Gandhi and
Lustig (2015). In total, we were able to retrieve CDS data for 234 different financial
institutions fromThomsonReuters, of which 212 had a long-term issuer rating from at
least one of the threemajor CRAs.6 We use the long-term issuer rating of banks, which
combine standalone ratings and the probability of extraordinary sovereign support, as
opposed to only the standalone ratings for two main reasons.7 First, King et al. (2020)
find evidence that standalone ratings or refinements of these ratings have a limited
effect at best on the all-in ratings of financial institutions. Second, Fitch revised its
measurement scale in 2011, while S&P did not publish standalone ratings prior to the
fourth quarter of 2011, raising potential comparability and data availability issues.
Therefore, long-term issuer ratings are preferable for the purpose of this study. In a
next step, we collected all the relevant press releases for each rating change from the
website of the respective CRA.8

We identified a total of 3,393 rating change and rating review announcements by
S&P, Moody’s, and Fitch between the years 2004 and 2015. The total sample is
split into 2,186 rating downgrade and rating review for downgrade announcements
and 1,207 rating upgrade and rating review for upgrade announcements. Figure 1
shows the total number of rating downgrades and upgrades during our entire inves-
tigation period. On average, each bank in our sample receives approximately seven
downgrades and four upgrades over all three major CRAs, which equals one rating

5. Mayordomo, Peña and Schwartz (2014) find some evidence that the CDS data quality can vary
across different sources between January 2004 andMarch 2010. Yet, they nevertheless confirm that Thom-
son Reuters EOD is a viable source for CDS data. It should also be noted that the investigation period of
Mayordomo et al. (2014) ends in March 2010, whereas ours extends well beyond that and ends in Decem-
ber 2015. In fact, more than half of our observations take place between 2011 and 2015.

6. Using this selection procedure implies that we use the CDS data for all banks available through
Thomson Reuters EOD. This gives us the largest possible sample for our investigation and allows us to
conduct a thorough analysis on the effect of credit rating changes on an international sample of banks.

7. The long-term issuer rating, also called the all-in-rating, combines a bank’s standalone rating with
the CRA’s estimate of the probability and magnitude of extraordinary support, either by the bank’s home
country or it ultimate parent company. The standalone rating only aims at measuring a bank’s intrinsic
financial strength and therefore its ability and/or willingness to repay its debt. For a further discussion, see
also King et al. (2020).

8. Some of the relevant credit rating announcements for S&P were collected from the Alacra website
(http://www.alacrastore.com).

http://www.alacrastore.com


372 : MONEY, CREDIT AND BANKING

Fig 1. Total Number of Bank Rating Change Announcements and Average Bank Rating.
Notes: This figure shows the total number of bank rating change announcements during the investigation period from
January 1, 2004 to December 31, 2015 on a quarterly basis. The data are based on 2,364 rating announcements that were
collected for the 212 banks in the sample during the investigation period that possessed a long-term issuer rating by S&P,
Moody’s and/or Fitch. The figure also shows the average rating of the 212 sample banks during the entire investigation
period.

announcement every 7 months. The average time period between two announcements
is 272 trading days with a median of 120 trading days. Most rating downgrades oc-
cur between the third quarter of 2008 and the second quarter of 2009, the height of
the recent financial crisis. Prior to the crisis, upgrades occurred more frequently than
downgrades and a spike in the number of upgrades can be observed during the sec-
ond quarter of 2007, just before the start of the financial crisis. During the crisis, very
few rating upgrades are observed. Following the crisis, still fewer rating upgrades
than downgrades are observed. Moreover, the number of rating downgrades spiked
again during the fourth quarter of 2011 and the second quarter of 2012, the height of
the European sovereign debt crisis. Particularly Greek and Spanish banks were fre-
quently downgraded, their average rating decreased by 7 and 5 notches, respectively.
Since the third quarter of 2012, the number of downgrades appears to have stabi-
lized. Figure 1 also shows that the average bank rating increased between 2004 and
the first quarter of 2008 from A-/A3 to A/A2. However, following the financial cri-
sis, the average rating decreased by more than two notches and stood at BBB+/Baa1
at the end of 2015. This is an indication that CRAs started to more carefully assess
the credit risks of banks in the wake of the financial crisis and are now less willing
to provide high credit ratings. This is in line with the findings of Dimitrov, Palia,
and Tang (2015), who show that after the Dodd–Frank act CRAs issue lower ratings.
Moreover, the finding is also in line with the reputation model developed by Morris
(2001), suggesting that CRAs in the post-Dodd–Frank period may be more protective
of their reputation. It is, however, noteworthy that the average rating of a non-U.S. and
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TABLE 1

Sample Selection Procedure

Downgrades Upgrades Total

Initial sample 2,186 1,207 3,393
Less rating review announcements −762 −267 −1,029
Less no CDS data −369 −527 −896
Less insufficient CDS liquidity −153 −63 −216
Less “other” reasons −4 −0 −4
Less missing accounting data −116 −51 −167
Final sample 782 299 1,081

Notes: This table shows the sample selection procedure for the rating change announcements of banks during the investigation period from
January 2004 to December 2015. The final sample is used for the empirical analyses of CDS spread changes throughout the main analyses.

non-European financial institution increased by roughly 1 notch during our obser-
vation period, possibly reflecting the increased importance of banks headquartered
outside of the United States and Europe.
Our starting sample contains all 3,393 rating review and rating change announce-

ments by the three major CRAs for our sample of 212 financial institutions. As the
focus of the present study is on the CDS market reaction to rating change announce-
ments, we drop all rating reviews from our sample in a first step. Next, all events are
dropped for which CDS data are not available or not in sufficient quality during the
estimation or event period. In a further step, we eliminate all events for which the
reason for the rating change could not be properly determined. Finally, we exclude all
events for which accounting data for the subsequent regression analyses are missing.
This leaves us with a final sample of 1,081 rating change announcements for 154
different financial institutions, of which 28 are considered TBTF, from 36 different
countries for our analysis: 782 rating downgrades and 299 rating upgrades (Table
A1 in the Online Appendix offers a detailed overview of the number of events by
country and year).9 Table 1 provides an overview of the sample selection procedure.

In line with Goh and Ederington (1993), Bannier andHirsch (2010), and Imbierow-
icz and Wahrenburg (2013), we explicitly focus on the reason behind a rating an-
nouncement. We allocate the rating change announcements into either internal or
external reasons. Both reasons are divided into three subcategories. Internal reasons
are rating announcements due to changes in capital structure, operating performance,
or M&As, while external reasons are a result of circumstances that are outside the
direct control or influence of the bank. They are further divided into rating announce-
ments due to changes in the macroeconomic or regulatory environment, adjustments
to the sovereign rating, and changes in the methodology the CRA uses to assess the
banks’ ratings. We use 76 keywords that are frequently mentioned as a reason and

9. TBTF appears to be universal phenomena and in this context national regulatory systems only play
a subordinated role. The G-SIBs, for example, are composed of the globally largest financial institutions,
irrespective of their country of origin and regulation of these institutions goes beyond the national level.
Furthermore, prior research also does not differentiate between different legal systems (e.g., Cubillas,
Fernandez and Gonzalez, 2017; Ueda andWeder di Mauro, 2013), thereby acknowledging the universality
of TBTF.
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sort them in order of appearance in the press release of the CRA (see also Table A2
in the Online Appendix for a full list of all keywords by category). In case more than
one keyword appeared in the press release, we follow Imbierowicz and Wahrenburg
(2013) and assign the event to the first keyword mentioned in the press release and
allocate the keywords to one of the six categories.10

Goh and Ederington (1993) divide rating announcements into two broad cate-
gories: deterioration or improvement in the firm’s earnings and in actions or deci-
sions that result in a change in the firm’s leverage. Both categories are part of our
internal reasons. We add rating change announcements because of merger activity to
our internal reasons, as M&As are usually actively pursued by a firm and can affect
the operating performance and capital structure of a company in multiple ways. In
contrast, external reasons are a result of circumstance that are outside the direct con-
trol or influence of the bank. These include an improvement or deterioration in the
economic climate or changes in the overall regulatory framework, adjustments to the
CRAs’ rating methodology, and rating changes due to adjustments in the sovereign
rating of the country in which the bank has its main operations or headquarter.
Table 2 provides an overview of the different reasons for the rating change an-

nouncement by year. A total of 373 (35%) of the events in the sample are due to
internal reasons, while 708 (65%) events are due to external reasons. This already
shows that approximately two-thirds of the rating change announcements are outside
of the direct control of the bank. Table 2, Panel A, displays the number of down-
grades. Also 540 downgrades are a result of external reasons, while the remaining
242 downgrades are due to internal reasons. Table 2, Panel B, shows the number of
upgrades by year. Approximately 50% of all upgrades occurred prior to the financial
crisis, particularly during the years 2006 and 2007. This is in line with the observa-
tion in Figure 1 that the average bank rating underwent a pronounced increase during
those years. Rating upgrades are largely driven by reasons outside of the direct con-
trol of the bank, as upgrades due to adjustments in the CRAs’ rating methodology and
due to sovereign rating changes account for 153 of the 299 upgrades in our sample.
Overall, the distribution of rating changes by year and reasons underlines the highly
cyclical business of firms operating in the financial sector.

1.2 Empirical Methodology

We use CDS spreads to determine the debt market reaction to rating announce-
ments. CDS are a viable, market-based measure of the credit risk of firms and are
extensively used by investors in order to hedge and invest in credit risk (Gilchrist
and Zakrajsek 2013). One of the main advantages of CDS is the ease with which to
buy credit protection compared to shortening bonds. In addition, prior research docu-
ments that information in the CDSmarket tends to spill over to bond spreads (Blanco,

10. If a press release did not explicitly include one of the keywords, the announcement was manually
matched to the closest category. In case the announcement did not fit into any of the six categories, it
was dropped from the sample (see also Table 1). This, however, happened only in four cases for rating
downgrades.
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TABLE 2

Reasons for Rating Change Announcements by Year

Internal reasons External reasons

Year
Capital
structure

Operating
performance M&A Environment Sovereign Methodology Total

Panel A: Rating downgrade announcements
2004 0 1 0 2 0 0 3
2005 3 4 3 0 0 0 10
2006 0 0 0 0 0 0 0
2007 5 13 1 10 0 2 31
2008 14 38 5 30 6 0 93
2009 13 37 10 60 20 1 141
2010 2 10 2 22 22 0 58
2011 9 11 0 36 82 29 167
2012 8 8 0 47 57 4 124
2013 8 15 0 6 23 0 52
2014 9 6 0 6 17 0 38
2015 4 2 1 28 23 7 65
Total 75 145 22 247 250 43 782

Panel B: Rating upgrade announcements
2004 3 4 0 2 1 0 10
2005 1 8 3 0 8 0 20
2006 8 21 12 1 5 0 47
2007 4 19 1 1 7 42 74
2008 0 1 5 0 4 0 10
2009 0 0 1 0 3 2 6
2010 1 5 0 0 10 0 16
2011 2 3 1 0 5 11 22
2012 6 0 1 1 3 0 11
2013 4 2 0 1 9 0 16
2014 4 7 1 1 10 2 25
2015 2 1 0 8 3 28 42
Total 35 71 25 15 68 85 299

Notes: This table shows the reasons for rating change announcements for the entire sample of 1,081 observations during the investigation
period from January 2004 to December 2015. The reasons for bank rating changes are divided into internal reasons, which are within the
control or influence of the firm, and external reasons, over which the firm has no influence. Internal reasons include rating changes as a
result of changes in capital structure, operating performance, or M&A activity. External reasons include rating changes due to changes in the
macroeconomic or regulatory environment, adjustments to the sovereign rating, and changes in the methodology the CRA uses to assess the
ratings of banks.

Brennan, and Marsh 2005), that CDS generally reflect new information more quickly
than bond markets (e.g., Longstaff, Mithal, and Neis 2005) and also contain unique
information not readily present in other markets (Lee, Naranjo, and Velioglu 2018).
In line with the vast majority of existing literature, we use the 5-year tenor senior

CDS mid spread in U.S. dollars (e.g., Longstaff, Mithal, and Neis 2005, Jorion and
Zhang 2007, Demirgüc-Kunt and Huizinga 2013) as it is by far the most commonly
traded and liquid tenor in the market.
We analyze CDS spread changes as a measure for the daily change in the credit

risk of a bank as the goal of this study is to document the changes in banks’ CDS
spreads subsequent to rating announcements. Following, among others, Jorion and
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Zhang (2007) and Norden (2017), we use daily absolute spread changes δi,t for bank
i at time t:

δi,t ≡ CDSi,t −CDSi,t−1, (1)

whereCDSi,t is the CDS spread in bps, for bank i’s CDS on day t. Rating announce-
ments for banks are frequently clustered and heavily depend on the sovereign rating of
the bank’s country of origin.11 We therefore refrain from using a benchmark adjusted
model and estimate adjusted CDS spread changes on the basis of a constant spread
change model. This model has the distinct advantage that we do not need a proxy for a
market portfolio, thereby avoiding any potential biases in calculating the benchmark
if multiple firms are affected simultaneously. We follow Handjinicolaou and Kalay
(1984) for bond spreads and Schäfer, Schnabel, and Weder di Mauro (2016) for CDS
spreads and estimate a constant spread change model using:

ASCi,t ≡ δi,t − μ
[
δi,t |�T

]
(2)

where ASCi,t , δi,t, and μ[δi,t |�T ] are the adjusted, realized, and normal spread
changes, respectively, for bank i’s CDS on day t. The normal spread change is the
expected spread change conditional on the information set�T and is estimated using
a 120-trading day period prior to the first day of the event window:

μ
[
δi,t |�T

] = δi,t = 1

120

−130∑

i=−11

δi,t . (3)

We calculate cumulative adjusted CDS spread changes (CASCs) by adding daily
ASCs from day τ 1 to τ 2. CASCs are computed for each day of the event window [τ 1;
τ 2] in [−10,…,+10]. In order to test whether the mean CASCs differ significantly
from 0, we use the standard cross-sectional parametric t-test as well as the nonpara-
metric Wilcoxon signed-rank test. The differences between two samples are tested
using the two sample t-test and the Mann–Whitney U test.

2. THE EFFECT OF CREDIT RATING CHANGES ON BANKS’ CDS SPREADS

Table 3 shows the results for rating downgrade announcements. For the entire sam-
ple of rating downgrades, a significant widening of CDS spreads can be observed,
particularly during the [−5;+5] day event window (Table 3, Panel A), with the mean
CASC amounting to 12.32 bps. It is, however, noteworthy that this widening can

11. See, for example, the downgrade of Greece banks following the rating downgrade of Greece
(https://www.moodys.com/research/Moodys-to-review-six-Greek-banks-for-possible-downgrade-
PR_198269). In addition, in light of the recent financial crisis and the European sovereign debt crisis,
CRAs made adjustments to the methodology they use for rating financial institutions. See, for example,
https://www.moodys.com/research/Moodys-reviews-global-bank-ratings-PR_321005 for adjustments to
the rating methodology Moody’s uses to assess the credit ratings of banks.

https://www.moodys.com/research/Moodys-to-review-six-Greek-banks-for-possible-downgrade-PR_198269
https://www.moodys.com/research/Moodys-to-review-six-Greek-banks-for-possible-downgrade-PR_198269
https://www.moodys.com/research/Moodys-reviews-global-bank-ratings-PR_321005
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TABLE 3

CDS Market Reaction to Rating Downgrade Announcements

Event window
Mean CASC

(bps)
Median CASC

(bps) t-Test (t-value)
Wilcoxon
(Z-score) N neg:pos

Panel A: All rating downgrade announcements
[−10;+10] 6.641 –0.585 1.221 −0.862 782 405: 377
[−5;+5] 12.315 −0.684 2.732*** −0.584 782 405: 377
[−1;+1] 6.906 −0.448 2.274** −0.691 782 421: 361
[0;0] 3.488 −0.122 2.856*** 0.105 782 414: 368
[−5;−1] 6.600 0.231 2.624*** 0.586 782 380: 402
[+1;+5] 2.227 −0.139 0.750 −0.577 782 396: 386

Panel B: Rating downgrade announcements due to internal reasons

[−10;+10] 44.203 6.787 3.451*** 3.189*** 242 99: 143
[−5;+5] 50.527 8.116 4.154*** 4.199*** 242 94: 148
[−1;+1] 20.612 1.394 2.355** 2.075** 242 109: 133
[0;0] 5.781 0.703 2.546** 2.541** 242 98: 144
[−5;−1] 17.000 1.672 2.738*** 1.963** 242 105: 137
[+1;+5] 27.746 2.773 3.651*** 4.040*** 242 101: 141

Panel C: Rating downgrade announcements due to external reasons

[−10;+10] −10.193 −4.070 −1.942* −3.152*** 540 306: 234
[−5;+5] −4.809 −3.837 −1.435 −3.686*** 540 311: 229
[−1;+1] 0.763 −1.305 0.393 −2.276** 540 312: 228
[0;0] 2.461 −0.491 1.702* −1.716* 540 316: 224
[−5;−1] 1.939 −0.166 0.833 −0.657 540 275: 265
[+1;+5] −9.209 −1.059 −3.712** −3.550*** 540 295: 245

Panel D: Difference between rating downgrade announcements due to internal and external reasons

�Mean �Median Two-sample t-test Mann–Whitney U test
CASC (bps) CASC (bps) (t-value) (Z-score)

[−10;+10] 54.397 10.857 4.683*** 4.410***

[−5;+5] 55.336 11.953 5.792*** 5.613***

[−1;+1] 19.849 2.699 3.038*** 2.951***

[0;0] 3.320 1.194 1.257 3.091***

[−5;−1] 15.060 1.838 2.780*** 2.100**

[+1;+5] 36.955 3.831 5.874*** 5.356***

Notes: This table shows the results of the short-term CDS market reaction for the entire sample of 782 rating downgrade announcements
(Panel A), divided into downgrade announcements due to internal reasons (Panel B) and external reasons (Panel C). The short-term event
windows [−10;+10], [−5;+5], and [−1;+1], as well as the announcement day [0;0] are shown to capture the market reaction surrounding the
rating downgrade announcement. In addition, the [−5;−1] and [+1;+5] day event windows are shown to account for potential information
leakage prior to the announcement and to account for adjustments to CDS spreads following the official announcement, respectively. Themean
and median cumulative adjusted CDS spread changes (CASC) are shown in basis points (bps) and tested for significance using the parametric
t-test and the nonparametric Wilcoxon signed-rank test (Wilcoxon). The equality of means and medians of rating downgrade announcements
due to internal and external reasons are tested for statistical significance using the two sample t-test and the Mann–Whitney U test (Panel D).
*, **, and *** denote statistical significance at the 10%, 5%, and 1% levels, respectively.

only be observed for the mean CASC, while the median CASC is negative and the
Wilcoxon signed-rank test remains insignificant.
By further dividing the sample into downgrade announcements due to internal rea-

sons (Table 3, Panel B) and external reasons (Table 3, Panel C), deeper insights can
be gained into the way bank credit rating downgrades are evaluated. Downgrades as
a result of internal reasons lead to a highly significant widening of CDS spreads of
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44.20 bps during the [−10;+10] day event window and 50.53 bps during the [−5;+5]
day event window, respectively. The median CASCs are lower, but still positive and
the t-statistic as well as the Wilcoxon signed-rank test indicate high levels of signif-
icance. Rating downgrades due to external reasons, in contrast, are associated with
a significant tightening of CDS spreads during the [−10;+10] day event window, as
the mean and median CASC of −10.19 bps and −4.81 bps document. This tighten-
ing is, however, small compared to the widening of CDS spreads observed following
downgrades due to internal reasons. There is some evidence that in the case of ex-
ternal reasons for downgrade, a large part of the adjustment to the CDS spread takes
place during the [+1;+5] day event window following the downgrade announce-
ment, indicating that CDS market participants take some time to incorporate the new
information into the banks’ CDS spreads.12 Moreover, the difference between rating
downgrades due to internal and external reasons is highly significant for almost all
event windows (Table 3, Panel D).
Table 4 shows the CDS event study results for rating upgrade announcements.

For the entire sample of rating upgrades, a small, but significant tightening of CDS
spreads can be observed. However, compared to rating downgrades, the effect of rat-
ing upgrades is low and no significant CDS spread changes can be observed during
the [−10;+10] day event window, suggesting that rating upgrades have little to no
impact on banks’ CDS spreads.
Splitting the sample of upgrade announcements into upgrades due to internal rea-

sons (Table 4, Panel B) and external reasons (Table 4, Panel C) again offers deeper
insights. Contrary to expectations, rating upgrades as a result of internal reasons lead
to a significant widening of the banks’ CDS spreads. Simultaneously, the results also
show a significant tightening of CDS spreads on the announcement day of the rating
upgrade. However, as the change in the mean and median CASC is less than 1 bp,
the effect is negligible. In contrast, rating upgrade announcements due to external
reasons are associated with a significant tightening of CDS spreads, concentrated on
the [−5;+5] and [−1;+1] day event windows with a mean CASC of approximately
−3 bps. These CDS spread changes, however, are still small and again indicate the
limited impact that rating upgrades have on the CDS spreads of financial institutions.
The difference in the CASCs between upgrade announcements due to internal and
external reasons are only significant during the [−5;+5] day event window (see Ta-
ble 4, Panel D).13

Overall, credit rating downgrades of banks lead to a large, significant widening of
CDS spreads, while rating upgrades are only associated with small and at best weakly
significant tightening of CDS spreads. This finding, and the asymmetric nature of the
CDS market reaction to rating change announcement, is in line with large parts of the

12. The tightening of CDS spreads appears to be largely driven by downgrades following changes in
the methodology used by the CRAs (see also Figure A1 in the Online Appendix). In this instance, it may
be that the rating downgrades are less severe than initially communicated by the CRAs and anticipated by
market participants.

13. Tables A3 and A4 in the Online Appendix provide an overview of the CDS market reaction to
downgrades and upgrades, respectively, divided into the six different reasons.
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TABLE 4

CDS Market Reaction to Rating Upgrade Announcements

t-Test Wilcoxon

Event window
Mean CASC

(bps)
Median CASC

(bps) (t-value) (Z-score) N neg:pos

Panel A: All rating upgrade announcements
[−10;+10] 0.896 0.253 0.962 1.925* 299 137: 162
[−5;+5] −1.302 −0.146 −1.787* −1.103 299 160: 139
[−1;+1] −1.783 −0.223 −2.598*** −2.887*** 299 174: 125
[0;0] −1.139 −0.064 −2.605*** −3.110*** 299 165: 134
[−5;−1] 0.338 0.177 0.791 1.858* 299 128: 171
[+1;+5] −0.501 −0.050 −0.827 −0.588 299 158: 141

Panel B: Rating upgrade announcements due to internal reasons

[−10;+10] 3.014 0.687 2.785*** 2.440** 131 51: 80
[−5;+5] 0.965 0.148 1.382 0.930 131 60: 71
[−1;+1] −0.290 −0.155 −0.835 −1.259 131 74: 57
[0;0] −0.519 −0.096 −2.817*** −2.640*** 131 77: 54
[−5;−1] 0.482 0.317 1.028 1.564 131 55: 76
[+1;+5] 1.002 0.050 1.541 0.847 131 62: 69

Panel C: Rating upgrade announcements due to external reasons

[−10;+10] −0.756 −0.159 −0.534 0.480 168 86: 82
[−5;+5] −3.069 −0.433 −2.645*** −2.177** 168 100: 68
[−1;+1] −2.948 −0.313 −2.487** −2.679*** 168 100: 68
[0;0] −1.622 −0.016 −2.124** −1.854* 168 88: 80
[−5;−1] 0.226 0.096 0.338 1.092 168 73: 95
[+1;+5] −1.673 −0.288 −1.773* −1.481 168 96: 72

Panel D: Difference between rating upgrade announcements due to internal and external reasons

�Mean �Median Two-sample
t-test

Mann–
Whitney
U test

CASC (bps) CASC (bps) (t-value) (Z-score)

[−10;+10] 3.771 0.847 2.019** 1.215
[−5;+5] 4.034 0.581 2.778** 2.273**

[−1;+1] 2.657 0.158 1.929* 1.203
[0;0] 1.104 −0.080 1.254 −0.431
[−5;−1] 0.256 0.220 0.297 0.150
[+1;+5] 2.674 0.338 2.205** 1.627

Notes: This table shows the results of the short-term CDS market reaction for the entire sample of 299 rating upgrade announcements (Panel
A), divided into upgrade announcements due to internal reasons (Panel B) and external reasons (Panel C). The short-term event windows
[−10;+10], [−5;+5], and [−1;+1], as well as the announcement day [0;0] are shown to capture the market reaction surrounding the rating
upgrade announcement. In addition, the [−5;−1] and [+1;+5] day event windows are shown to account for potential information leakage
prior to the announcement and to account for adjustments to CDS spreads following the official announcement, respectively. The mean and
median cumulative adjusted CDS spread changes (CASC) are shown in basis points (bps) and tested for significance using the parametric
t-test and the nonparametric Wilcoxon signed-rank test (Wilcoxon). The equality of means and medians of rating upgrade announcements
due to internal and external reasons are tested for statistical significance using the two sample t-test and the Mann–Whitney U test (Panel D).
*, **, and *** denote statistical significance at the 10%, 5%, and 1% levels, respectively.
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Fig 2. CDS Spread Development during the [−10;+10] Day Event Window.
Notes: This figure shows the mean cumulative adjusted CDS spread change (CASC) development in basis points (bps)
for the entire sample of 782 rating downgrade announcements (Panel A) and 299 rating upgrade announcements (Panel
B) during the [−10;+10] day event window surrounding the rating change announcement t = 0. The rating downgrade
and rating upgrade announcements are divided into announcements due to internal and external reasons.

literature (e.g., Hull, Predescu, and White 2004, Finnerty, Miller, and Chen 2013).
Figure 2 illustrates this result. The results, however, also document that the widen-
ing of CDS spreads following rating downgrades is entirely driven by downgrade
announcements due to internal reasons (see also Figure 2, Panel A). Rating upgrade
announcements due to external reasons are associated with a small, but significant
tightening of CDS spreads, while rating upgrades for internal reasons lead to a small
widening of CDS spreads (see also Figure 2, Panel B). Yet, compared to the CDS
market reaction to rating downgrades, the reaction to rating upgrades can considered
to be negligible.14

3. THE IMPACT OF RATING DOWNGRADES ON THE CDS SPREADS OF
TBTF VERSUS REGULAR BANKS

The previous section clearly demonstrated that only rating downgrade announce-
ments attributed to internal reasons lead to clear CDS market reactions. The CDS
market reaction to rating upgrades is negligible compared to downgrades. We there-
fore forgo a deeper analysis of the effect of rating upgrades and largely concentrate
our further examinations on the impact of TBTF rating downgrade announcements.
Focusing on internal reasons has the additional advantage that these downgrade an-
nouncements relate to a single bank only, which allows for clearer conclusions with
regard to the effect of TBTF consideration on the CDS spread of financial institutions.
Rating change announcements due to external reasons usually affect a large number

14. Figure A1 in the Online Appendix provides for a graphical illustration of the results by the six
different reasons for rating changes.
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of banks simultaneously, which in turn may blur results and therefore not allow for a
clear isolation of the effect of TBTF.
In particular, we anticipate that rating downgrade announcements for banks that

are considered TBTF will have little to no impact on the CDS spreads of these insti-
tutions, as market participants are likely to expect a government bailout in case the
bank faces bankruptcy. For non-TBTF banks, on the other hand, we expect a signifi-
cant widening of CDS spreads.
In this context, the definition of TBTF is important in order to properly assess the

effect of TBTF considerations on rating changes. Prior research that focused exclu-
sively on the United States frequently used the 11 largest banks by assets to define
TBTF banks (e.g., O’Hara and Shaw 1990, Morgan and Stiroh 2005). For interna-
tional samples, the more recent definition of Global Systemically Important Banks
(G-SIBs)15 is often used (e.g., Bongini, Nieri, and Pelagatti 2015, Moenninghoff,
Ongena, and Wieandt 2015). The size of a bank’s total assets is clearly important
to be perceived as being TBTF, and several studies that use samples consisting of
international banks (e.g., Demirgüc-Kunt and Huizinga 2013, Cubillas, Fernandez,
and Gonzalez 2017) focus on some measures based on total assets. As we likewise
have an international sample of financial institutions from 36 different countries, we
define TBTF by the total assets of a bank in its country of origin relative to other
banks in that country. In particular, we treat a bank as being TBTF if it was among
the three largest banks in its country of origin as measured by the total assets at the
end of the year prior to the rating change. We believe it is reasonable to assume that
a national government would not allow one of the three largest financial institution
in the country to fail, as the repercussion for the financial system are potentially too
severe, thereby justifying a government bailout. This definition of TBTF is also used
by Cubillas, Fernandez, and Gonzalez (2017).

3.1 CDS Event Study Results

Table 5 presents the results of the CDS event study comparing rating downgrades
due to internal reason for TBTF and non-TBTF banks. It can clearly be seen that the
CDS market reaction to rating downgrades for TBTF banks is small and largely in-
significant (see Table 5, Panel A). There appears to be a weakly significant widening
in CDS spreads for TBTF banks during the [−30;−11] day event window, whichmay
indicate some information leakage, but the spread changes are comparatively small.16

In contrast, the CDS spreads of non-TBTF banks undergo a significant widening
during almost all event windows (see Table 5, Panel B). The mean CASC amounts
to 69.43 and 74.12 bps during the [−10; +10] and [−5; +5] day event window,

15. G-SIBs and Systemically Important Financial Institutions (SIFIs) are frequently used interchange-
ably, but the latter term is generally defined somewhat more broadly and includes other financial interme-
diaries, such as insurance companies and market infrastructure providers.

16. We also calculate the CASC for the [–30; –11] day event window in this section and several of the
following sections in order to alleviate concerns with regard to potential leakage. For this event window
the expected spread changes δi are computed using a 120-trading day period from t = –150 to t = –31.
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TABLE 5

CDS Market Reaction to Rating Downgrade Announcements due to Internal Reasons for
TBTF and Non-TBTF Banks

t-Test Wilcoxon

Event window
Mean CASC

(bps)
Median CASC

(bps) (t-value) (Z-score) N neg:pos

Panel A: TBTF banks
[−30;−11] 9.731 7.098 1.498 1.842** 80 33: 47
[−10;+10] −6.876 1.004 −0.908 −0.336 80 39: 41
[−5;+5] 2.753 2.617 0.443 0.101 80 37: 43
[−1;+1] 4.342 0.810 1.373 0.624 80 36: 44
[0;0] 1.393 0.588 0.972 1.439 80 33: 47
[−5;−1] −4.384 −0.013 −1.448 −1.007 80 40: 40
[+1;+5] 5.744 0.337 1.234 0.691 80 39: 41

Panel B: Non-TBTF banks

[−30;−11] −8.719 4.782 −0.677 1.100 162 70: 92
[−10;+10] 69.428 12.384 3.760*** 3.963*** 162 60: 102
[−5;+5] 74.119 15.894 4.203*** 4.816*** 162 57: 105
[−1;+1] 28.647 1.731 2.212** 2.031** 162 73: 89
[0;0] 7.948 0.911 2.403** 2.126** 162 65: 97
[−5;−1] 27.559 4.984 3.045*** 2.871*** 162 65: 97
[+1;+5] 38.611 5.716 3.500*** 4.228*** 162 62: 100

Panel C: Difference between TBTF and non-TBTF banks

�Mean �Median Two-sample
t-test

Mann–Whitney
U test

CASC (bps) CASC (bps) (t-value) (Z-score)

[−30;−11] 18.450 2.316 0.976 0.159
[−10;+10] −76.304 −11.380 −2.843*** −3.054***

[−5;+5] −71.366 −13.277 −2.799*** −3.321***
[−1;+1] −24.305 −0.921 −1.308 −0.879
[0;0] −6.555 −0.323 −1.360 −0.403
[−5;−1] −31.943 −4.996 −2.445** −2.691***

[+1;+5] −32.867 −5.379 −2.048** −2.371**

Notes: This table shows the results of the short-term CDS market reaction for the sample of 242 rating downgrade announcements attributed
to internal reasons, divided into downgrade announcements for TBTF banks (Panel A) and non-TBTF banks (Panel B). A bank is defined as
TBTF if it was among the three largest banks in its country of origin as measured by the total assets at the end of the year prior to the rating
downgrade announcement. The short-term event windows [−10;+10], [−5;+5], and [−1;+1], as well as the announcement day [0;0] are
shown to capture the market reaction surrounding the rating downgrade announcement. In addition, the [−30;−11], [−5;−1] and [+1;+5]
day event windows are shown to account for potential information leakage prior to the announcement and to account for adjustments to CDS
spreads following the official announcement, respectively. The mean and median cumulative adjusted CDS spread changes (CASC) are shown
in basis points (bps) and tested for significance using the parametric t-test and the nonparametric Wilcoxon signed-rank test (Wilcoxon). The
equality of means and medians of rating upgrade announcements due to internal and external reasons are tested for statistical significance
using the two sample t-test and the Mann–Whitney U test (Panel C). *, **, and *** denote statistical significance at the 10%, 5%, and 1%
levels, respectively.

respectively. There appears to be some information leakage prior to the official rat-
ing downgrade announcement, as the CASC during the [−5;−1] day event window
is significant, but there are no significant spread changes during the [−30; −11] day
event window, suggesting that there is little leakage overall. Moreover, the reaction
on the announcement day and during the [+1; +5] event window are also highly sig-
nificant. This suggests that CDS market participants are not able to properly assess
the true effect of the rating downgrade prior to the actual downgrade announcement.
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Fig 3. CDS Spread Development during the [−30;+10] Day Event Window for TBTF and Non-TBTF Banks.
Notes: This figure shows the mean cumulative adjusted CDS spread change (CASC) development in basis points (bps)
for the sample of 242 rating downgrades attributed to internal reasons and 540 rating downgrades attributed to external
reasons during the [−30;+10] day event window surrounding the rating change announcement t = 0, divided into the
CASC development for TBTF and non-TBTF banks. A bank is defined as TBTF if it was among the three largest banks
in its country of origin as measured by the total assets at the end of the year prior to the rating downgrade announcement.

The difference between the CDS market reaction to rating downgrade announce-
ments between TBTF and non-TBTF banks is also very pronounced (see Table 5,
Panel C). With the exception of the announcement day and the [−30; −11] and [−1;
+1] day event windows, respectively, the mean and median CASC are significantly
lower for TBTF banks than for non-TBTF banks. The difference in the mean CASC
amounts to −76.30 bps during the [−10; +10] day event window, giving a strong
indication that CDS market participants distinguish between banks that are likely to
receive a bailout by their country’s government in case they experience financial dis-
tress and those that are unlikely to receive such a treatment. The assumption of TBTF
status by CDS market participants leads to a very subdued market reaction for TBTF
banks, providing evidence that the market discipline mechanism, which downgrades
by CRAs should provide, is actually not functioning properly or not present at all.17

Figure 3, Panel A, illustrates the CDS spread development for TBTF and non-
TBTF banks during the [−30; +10] day event window for internal downgrade rea-
sons. There is a very pronounced widening of CDS spreads for non-TBTF banks,
starting approximately 5 days prior to the rating downgrade announcement and
ending 5 days following the rating announcements. In stark contrast, the CDS
spreads of the TBTF banks remain comparatively stable and show no distinct pattern
overall.18 Figure 3, Panel B, shows the CDS spread development for external

17. Table A5 in the Online Appendix shows the difference between TBTF and non-TBF banks for rat-
ing downgrades due to external reasons. For external reasons, the tightening of CDS spreads is largely
driven by non-TBTF banks, while for TBTF banks largely insignificant and negligible reactions are
observed.

18. The results also hold when splitting the sample of rating downgrades for internal reasons into
different regions and countries (see Figure A2 in the Online Appendix). Noting the comparatively small
sample sizes, the difference in absolute spread changes between TBTF and non-TBTF banks varies be-
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downgrade reasons divided into TBTF and non-TBTF banks. It can be seen that the
tightening of CDS spreads is driven by non-TBTF banks following the downgrade
announcements. This tightening may be due to market participants anticipating
multinotch downgrades, which subsequently did not occur.

3.2 Regression Results

The observed CDS spread changes following rating downgrade announcements
may be driven by more factors than just TBTF considerations. In order to account for
these factors, we run several regressions to determine the impact of different defini-
tions of TBTF on our results and of other rating-, event-, and bank-specific variables,
including the most prominent variables used in prior literature. The ordinary least
squares (OLS) regression takes the following form:

CASCi,[τ1; τ2] = α + βTBTFi,p + γTBTFi,p × INTERNALi,p + δYi,p

+ λXi,p + ψZi,p + εi, (4)

whereCASCi,[τ1; τ2] is the dependent variable, which is either the bank i’s CASC dur-
ing the [−10;+10] (CASCi,[−10;+10]) or [−5;+5] (CASCi,[−5;+5]) event window. The
independent variables are divided into TBTF-related variables, rating-specific vari-
ables, event-specific variables, and bank-specific variables. The TBTF-related vari-
ables include TBTF, a binary variable equal to 1 if a bank was among the three largest
banks in its country of origin as measured by total assets at the end of the year prior
to the rating change announcement (which is our default TBTF definition), and equal
to 0 otherwise.19 As alternative definitions for TBTF, we use the variables TBTF1
and TBTF5, both also binary variables that take the value of 1 if the bank was the
largest bank or among the five largest banks as measured by total assets in its country
of origin at the end of the year prior to the rating change announcement, respec-
tively, and take the value of 0 otherwise. In addition, we included the interaction term
TBTF × INTERNAL to test whether the CDS market reaction of TBTF-banks differs
significantly from the one of non-TBTF banks and is our main variable of interest.
Yi,p is a vector of rating-specific variables that includes INTERNAL, a binary

variable that takes the value of 1 if the rating downgrade is due to internal reasons,
and 0 if the rating downgrade is due to external reasons, RATING, defined as the
bank’s rating prior to the rating downgrade on a 23-step numerical scale (AAA/Aaa
= 23, AA+/Aa1 = 22,…, C and lower = 1), NOTCHES, defined in line with
Bannier and Hirsch (2010) as the absolute difference between the old and new rating
based on the 23-step numerical scale, REVIEW, which equals 1 if the rating change
was preceded by a rating review, and equals 0 otherwise, and INVESTMENT TO

tween the different regions and countries and downgrades appear to matter more to TBTF banks in smaller
countries (e.g., the Netherlands and Italy).

19. During our investigation period the composition of the three largest banks in each country is com-
paratively consistent and there are only few instances where a bank ceases to be TBTF according to our
definition and is replaced by a different bank. These instances do not affect our results.
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NONINVESTMENT DOWNGRADE, which equals 1 if the rating downgrade resulted
in a noninvestment grade status of the bank (e.g., BBB-/Baa3 and above to BB+/Ba1
and below).
Xi,p is a vector of event-specific variables, including S&P and FITCH, both equal

to 1 if the downgrade announcement was made by S&P or Fitch, respectively, and 0
otherwise, and CRISIS, equal to 1 if the event occurred between January 2008 and
December 2009, the height of the recent financial crisis, and 0 otherwise.
Zi,p is defined as a vector of bank-specific variables that includes OPAQUENESS,

which is defined similarly as inMorgan (2002) and Bannier, Behr, and Güttler (2010):
it takes the value of 0 if the bank has a rating by S&P, Moody’s and Fitch, 1 if the
banks has a rating by two of the three CRAs, and 2 if the bank is rated by only
one CRA20. As financial institutions are considered to be opaque compared to other
firms (see, e.g., Morgan 2002, Hirtle 2006), we introduce this variable to test whether
differences in opaqueness matter. Further bank-specific variables are ROA, defined
as the bank’s return on assets (ROA) in the year prior to the rating announcement,
LEVERAGE, defined as the ratio of total liabilities to total equity of the bank at the
end of the year prior to event, LIQUIDITY, defined in analogy to Kapadia and Pu
(2012) as the ratio of nonzero daily CDS spread changes to the total number of trad-
ing days during the 120-day estimation period,21 and LIABILITIES/GDP, which is
a binary variable that is equal to 1 if the ratio of the bank’s total liabilities divided
by the GDP of the bank’s country of origin in the year prior to the event exceeds
0.5, and 0 otherwise. This variable controls for the systemic importance of a bank
and for potential to Too-Big-to-be-Rescued considerations (see, e.g., Völz and We-
dow 2011, Cubillas, Fernandez, and Gonzalez 2017). The balance sheet data and a
bank’s ROA are taken from Bankscope and GDP data are obtained from the World
Bank database. Additional bank-specific variables include GOVERNMENT, which is
a binary variable that takes the value of 1 if the bank is a policy bank or the govern-
ment holds significant stake in the bank (e.g., Royal Bank of Scotland following a
capital injection by the British government in October 2008), and 0 otherwise, IB,
which is equal to 1 if the bank’s first two digits of the SIC code start with 62, and
0 otherwise, and EU, equal to 1 if the firm’s headquarter is located in Europe, and
0 otherwise. The variable IB essentially captures investment banks and asset man-
agers, while EU accounts for the fact that European governments provided blanket
guarantees to depositors and creditors of ailing financial institutions during the crisis,
potentially reinforcing existing TBTF considerations.

20. Morgan (2002) and Bannier et al. (2010) use split ratings between the CRAs, while we differentiate
between the number of available ratings as a proxy for opaqueness. However, we also ran the regression
using split ratings and analyst coverage as measures of opaqueness. The results remain unchanged.

21. Further tests showed that there is no significant difference in the liquidity measure between esti-
mation period and the event window or between TBTF and non-TBTF banks.
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Table 6 shows the regression results.22 Models 1–3 show the regression results us-
ing the [−10;+10] day CASC of bank i, while Models 4–6 show the results using the
[−5;+5] day CASC. The interaction term TBTF× INTERNAL is negative and highly
significant in all model specifications, providing robust evidence that the CDS spreads
of TBTF banks are considerably less affected by rating downgrades than those of non-
TBTF banks. It is also noteworthy that the effect of TBTF is most pronounced when
using the variable TBTF1, as the coefficient for this variable is larger compared to
the coefficients for TBTF and TBTF5. In line with expectations, the more banks are
included in the definition of TBTF, the lower the coefficient, with the coefficient for
TBTF5 X INTERNAL generally being the lowest, showing that only the largest banks
in a country benefit most from TBTF considerations.
The rating-specific variables also have a significant influence on the observed CDS

spread changes. The coefficient for INTERNAL is highly significant and positive in
all models, further confirming that rating changes due to internal reasons lead to a
significant widening of CDS spreads for non-TBTF banks (this is also in line with
the CDS development observed in Figure 3, Panel A). Furthermore, the coefficient
for RATING is negative and significant in all model specifications, indicating that a
higher rating is associated with lower CDS spread changes. In addition, the coeffi-
cient for the variable REVIEW is likewise negative in all model specifications, but
only significant in the first three model specifications. These estimates show that a
rating review prior to the rating downgrade announcement leads to a significantly
lower CDS market reaction, suggesting that CDS market participants may have an-
ticipated the rating change. The coefficient for NOTCHES is positive and significant
in all model specifications. In line with expectations, rating downgrades over several
notches lead to a more significant widening of CDS spreads. In contrast, the variable
INVESTMENT TO NONINVESTMENT DOWNGRADE is not significant in any of
the model specifications.
Among the event-specific variables, only the coefficient for CRISIS is significant

in Models 4–6. The positive sign of the coefficient documents that CDS spreads of
financial institutions widened significantly if the rating downgrade occurred during
the recent financial crisis.23 The coefficients for the other event-specific variables
lack significance, indicating that the CRA that announced the downgrade does not
influence the observed CDS spreads surrounding a rating change.
With respect to the bank-specific variables, the coefficient for the variable LIA-

BILITIES/GDP is positive and significant in several of the regression models. This
provides some evidence that Too-Big-to-be-Rescued considerations may also have an
effect on CDS spreads, as a government bailout may not be possible in case of very
large banks. In addition, the variable EU is negative and at least weakly significant

22. The descriptive statistics for the variables used in the regression analyses are presented in Table
A6 in the Online Appendix. We also ran the same regressions only using the sample of 242 observations
for internal reasons. The results are presented in Table A7 in the Online Appendix and further support the
results for the overall sample.

23. Instead of the CRISIS variable we also ran the regressions with year fixed effects. The results
remain qualitatively the same.
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TABLE 6

Regression Results for Rating Downgrade Announcements

CASCi,[−10;+10] CASCi,[−5;+5]

Dependent variable Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

TBTF-specific variables

TBTF 11.816 4.666
(11.940) (8.782)

TBTF1 26.320** 11.124
(10.739) (8.088)

TBTF5 15.568 2.541
(13.205) (9.447)

TBTF × INTERNAL −68.259*** −87.225*** −65.584*** −60.770*** −64.012*** −55.581***
(20.301) (19.918) (22.557) (16.461) (15.579) (17.937)

Rating-specific variables

INTERNAL 71.377*** 59.943*** 78.063*** 65.827*** 53.819*** 69.309***
(17.906) (14.209) (21.404) (14.071) (11.109) (16.616)

RATING −7.445** −7.496** −7.351** −7.050** −7.146** −6.934**
(2.927) (2.943) (2.897) (2.942) (2.966) (2.912)

NOTCHES 40.010** 42.188*** 39.909** 45.199*** 47.104*** 45.083***
(15.866) (15.968) (15.849) (14.325) (14.497) (14.267)

REVIEW −24.400** −24.045** −22.613** −12.510 −12.279 −10.631
(11.282) (11.249) (11.235) (9.419) (9.420) (9.322)

INVESTMENT TO
NONINVESTMENT
DOWNGRADE

6.381 6.243 6.239 −7.655 −8.284 −8.875

(27.793) (27.931) (28.062) (23.550) (23.833) (23.823)

Event-specific variables

S&P −3.229 −1.445 −2.762 −4.179 −2.783 −3.977
(15.307) (15.326) (15.283) (11.780) (11.819) (11.781)

FITCH −16.318 −15.101 −15.286 −8.339 −7.612 −7.742
(11.100) (11.110) (11.084) (9.209) (9.253) (9.227)

CRISIS 24.131 23.293 23.161 36.724** 36.186** 35.366**
(16.447) (16.690) (16.259) (14.929) (15.116) (14.778)

Bank-specific variables

OPAQUENESS −19.433 −18.971 −20.170 −12.692 −11.856 −13.905
(12.610) (12.399) (12.555) (9.462) (9.223) (9.444)

ROA −0.875 −0.867 −1.056 −2.285 −2.261 −2.361
(3.291) (3.300) (3.293) (2.632) (2.641) (2.634)

LEVERAGE 0.030 0.033 0.028 0.027 0.031 0.020
(0.024) (0.024) (0.023) (0.021) (0.022) (0.021)

LIQUIDITY 64.050 69.426 64.650 12.633 18.335 13.253
(50.825) (50.516) (50.698) (34.712) (34.046) (34.337)

LIABILITIES/GDP 19.409 12.487 16.031 27.681** 21.124** 25.395**
(12.988) (11.574) (12.201) (10.986) (9.666) (10.089)

GOVERNMENT −16.942 −16.314 −12.644 −6.436 −5.442 −1.600
(14.220) (14.037) (13.885) (11.820) (11.687) (11.434)

IB −16.159 −13.230 −16.102 −15.506 −12.636 −16.686
(16.151) (15.988) (16.505) (11.441) (11.141) (11.652)

EU −25.440* −26.352* −23.738* −26.772** −28.556** −24.482**
(14.141) (14.488) (13.872) (10.772) (11.166) (10.506)

(Continued)
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TABLE 6

(Continued)

Bank-specific variables

INTERCEPT 82.672 81.832 75.064 70.463 70.772 67.155
(55.070) (54.638) (54.710) (50.022) (49.763) (49.579)

N 782 782 782 782 782 782
Adjusted R2 0.099 0.098 0.098 0.156 0.150 0.155
F-test 2.30*** 2.53*** 2.25*** 2.23*** 2.30*** 2.13***

Notes: This table shows the regression results for the sample of the 782 rating downgrades attributed to internal and external reasons. The
dependent variable is bank i’s mean cumulative adjusted CDS spread change (CASC) either during the [−10;+10] (CASCi,[−10;+10]) or
[−5;+5] (CASCi,[−5;+5]) day event window. TBTF, TBTF1, and TBTF5 are binary variables equal to 1 if a bank was among the three largest,
the largest, or among the five largest banks in its country of origin as measured by the total assets at the end of the year prior to the rating
change announcement, respectively, and 0 otherwise. INTERNAL is a binary variable that takes the value of 1 if the rating downgrade is due to
internal reasons and 0 if the rating downgrade is due to external reasons. RATING is defined as the bank’s rating prior to the rating downgrade
on a 23-step numerical scale (AAA/Aaa= 23, AA+/Aa1= 22,…, C and lower= 1), NOTCHES is defined as the absolute difference between
the old and new rating based on the 23-step numerical scale, REVIEW is equal to 1 if the rating change was preceded by a rating review and 0
otherwise and INVESTMENT TO NONINVESTMENT DOWNGRADE is equal to 1 if the rating downgrade resulted in a noninvestment grade
status of the bank (e.g., BBB-/Baa3 and above to BB+/Ba1 and below), and 0 otherwise. S&P and FITCH are both equal to 1 if the downgrade
announcement was made by S&P or Fitch, respectively, and 0 otherwise, and CRISIS takes the value 1 if the event occurred between January
2008 and December 2009 and 0 otherwise. OPAQUENESS takes the value of 0 if the bank has a rating by S&P, Moody’s and Fitch, 1 if the
banks has a rating by only two of the three CRAs, and 2 if the bank is rated by only one CRA, ROA is defined as the bank’s ROA in the year
prior to the rating announcement, LEVERAGE is the ratio of total liabilities to total equity of the bank at the end of the year prior to event,
LIQUIDITY is the ratio of nonzero daily CDS spread changes to the total number of trading days during the 120-day estimation period, and
LIABILITIES/GDP is a binary variable equal to 1 if the ratio of the bank’s total liabilities divided by the GDP of the bank’s country of origin
in the year prior to the event exceeds 0.5 and 0 otherwise, GOVERNMENT is a binary variable that takes the value of 1 if the bank is a policy
bank or the government holds significant stake in the bank and 0 otherwise, IB is equal to 1 if the bank’s first two digits of the SIC code start
with 62 (e.g., investment banks and asset managers) and 0 otherwise, and EU is equal to 1 if the firm’s headquarter is located in Europe and
0 otherwise. The standard errors are corrected for heteroskedasticity and given in parentheses. *, **, and *** denote statistical significance
at the 10%, 5%, and 1% levels, respectively.

in all model specifications, indicating that European banks’ CDS spreads are less af-
fected by rating downgrades than those of other international financial institutions.
This result suggests that market participants anticipate that European banks are more
likely to receive a bailout in case they face financial difficulty. This expectation was
actually fulfilled during the financial crisis, as European governments provided blan-
ket guarantees to depositors and creditors to failing European financial institutions or
those facing severe funding and liquidity shortages.24 The other bank-specific vari-
ables have no influence on the observed CDS spread changes, as their coefficients are
insignificant.25

Overall, TBTF considerations appear to have a significant effect on CDS spread
changes surrounding credit rating downgrades, even after controlling for other
potential influence factors. This provides further evidence that market discipline
mechanisms, such as credit rating downgrades, do not appear to work for financial
institutions that are perceived to be TBTF and that markets assume implicit gov-
ernment guarantees. Even if the creditworthiness of these institutions deteriorates
and their credit rating is lowered, this does not lead to a corresponding widening
in CDS spreads, giving TBTF banks a clear advantage over non-TBTF banks in

24. Even in 2017, almost a decade after the end of the financial crisis, particularly European govern-
ments still prefer to bail out financial institutions rather than letting them go bankrupt, even if they are not
TBTF (e.g., Italy in 2017 (Financial Times, 2017)).

25. We also ran the regressions dropping all observations where the variable GOVERNMENT is equal
to 1, as banks with partial government ownership may be regarded as TBTF simply due the government’s
involvement. The results are largely unchanged.
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refinancing and funding operations. Therefore, the enforcement of regulatory disci-
pline appears to be of particularly importance for TBTF banks. Nonetheless, some of
the rating-specific variables, such as the number of notches a rating was downgraded,
rating review announcements prior to the rating change, and the bank’s prior rating,
still possess a significant influence on CDS spreads. In contrast, event-specific and
bank-specific variables have a limited impact at best on the observed CDS spread
changes surrounding rating downgrades.26

4. ROBUSTNESS TESTS

4.1 Stock and Bond Market Reactions

We conduct an equity and bond event study to test whether these markets react
in a similar fashion to the CDS market to bank rating changes.27 The results of the
stock and bond event study are shown in Tables 7 and 8, respectively. The stock event
study documents for the sample of 606 events that rating downgrades are generally
perceived as negative events and that downgrades due to internal reasons lead to more
pronounced negative reactions than those for external reasons. This corroborates the
results of the CDS event study. Further differentiating downgrades due to internal
reasons into those for TBTF and non-TBTF banks shows that the reaction is similar,
even though the overall stock price development is less negative for TBTF banks
than non-TBTF banks during the [−10;+10] day event window. The negative returns
indicate that stockholders may benefit less from potential TBTF considerations, as
debt and credit providers are usually the direct beneficiaries of a bailout. In addition,
the results indicate that the stock market reaction is largely confined to the short-term
event windows as only these event windows show significant returns.
The results of the bond event study for the sample of 524 events are presented

in Table 8 and show that rating downgrades are generally perceived to be negative
events, as bond prices experience a small but significant drop in value. This further
supports the results of the CDS event study. Differentiating the sample of downgrades
due to internal reasons again into TBTF and non-TBTF banks shows that there is no
meaningful bond reaction for TBTF banks during the [−10; +10] day event window,
while for non-TBTF banks a significant decline in bond prices can be observed. The
difference is significant for the [−5; +5] day event window. This result provides fur-
ther confirmation of the reaction observed in the CDS market and offers additional

26. We also ran the regression removing the countries with the least observations from our sample in
order to compare TBTF and non-TBTFfirms in the same country as theremay not be enough counterfactual
non-TBTF firms with rating downgrade information in smaller countries. We drop the observations from
Kazakhstan (three observations), Denmark (two), Canada, Norway, Russia, Korea, Turkey (one each) from
our sample and repeated the OLS regression. We find that the results remain qualitatively the same.

27. Compared to the analysis using CDS spreads, the number of events is lower for the stock and
bond event studies as not all sample banks are listed on a stock exchange and not all banks had bond data
in sufficient quality available. For reasons of brevity, the stock and bond event study methodologies are
described in more detail in Appendix B.
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TABLE 7

Stock Market Reaction to Rating Downgrade Announcements

BMP-test CZ-test
Event window Average CAR Median CAR (t-value) (Z-score) N neg:pos

Panel A: All rating downgrade announcements
[−10;+10] −0.74% −0.91% −1.314 −2.806*** 606 326: 280
[−5;+5] −1.09% −0.77% −2.239** −2.798*** 606 335: 271
[−1;+1] −1.35% −0.75% −4.162*** −3.978*** 606 360: 246
[0;0] −0.46% −0.33% −2.671*** −2.602*** 606 339: 267
[−5;−1] −0.33% −0.38% −1.225 −1.580 606 327: 279
[+1;+5] −0.30% −0.56% −0.635 −1.406 606 333: 273

Panel B: Rating downgrade announcements due to internal reasons

[−10;+10] −1.15% −1.13% −0.479 −0.795 156 89: 67
[−5;+5] −1.87% −1.15% −1.287 −1.519 156 89: 67
[−1;+1] −2.86% −0.96% −3.233*** −3.212*** 156 94: 62
[0;0] −0.87% −0.34% −2.084** −2.289** 156 89: 67
[−5;−1] −1.03% −0.47% −1.232 −2.064** 156 85: 71
[+1;+5] 0.03% −0.34% 0.304 0.835 156 79: 77

Panel C: Rating downgrade announcements due to external reasons

[−10;+10] −0.38% −0.89% −0.948 −2.698*** 450 236: 214
[−5;+5] −0.80% −0.69% −1.675* −2.295** 450 245: 205
[−1;+1] −0.75% −0.56% −2.369** −2.818*** 450 262: 188
[0;0] −0.25% −0.29% −1.393 −1.761* 450 247: 203
[−5;−1] 0.01% −0.38% −0.305 −0.728 450 241: 209
[+1;+5] −0.56% −0.59% −1.359 −1.887* 450 254: 196

Panel D: Rating downgrade announcements due to internal reasons TBTF banks

[−10;+10] −1.09% −2.47% −0.014 0.108 64 39: 25
[−5;+5] −2.81% −1.55% −1.413 −2.171** 64 40: 24
[−1;+1] −3.13% −1.30% −2.224** −1.621 64 41: 23
[0;0] −1.14% −0.46% −1.661* −2.209** 64 41: 23
[−5;−1] −1.95% −0.14% −1.373 −2.216** 64 35: 29
[+1;+5] 0.28% −0.80% 0.260 −0.017 64 38: 26

Panel E: Rating downgrade announcements due to internal reasons non-TBTF banks

[−10;+10] −2.25% −0.62% −1.046 −1.600 92 51: 41
[−5;+5] −1.32% −0.84% −0.751 −0.999 92 50: 42
[−1;+1] −3.05% −0.94% −2.817*** −3.914*** 92 57: 35
[0;0] −0.98% −0.27% −1.939* −1.905* 92 51: 41
[−5;−1] −0.87% −0.80% −0.863 −1.499 92 51: 41
[+1;+5] 0.53% 0.92% 0.604 0.870 92 41: 51

Panel F: Difference between rating downgrade announcements due to internal reasons for TBTF and non-TBTF banks

�Median Two-sample
t-test

Mann–Whitney
U test

� ACAR CAR (t-value) (Z-score)

[−10;+10] 1.16% −1.85% 0.367 0.027
[−5;+5] −1.49% −0.71% −0.586 −0.261
[−1;+1] −0.08% −0.36% −0.044 −0.088

(Continued)
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TABLE 7

(Continued)

Panel F: Difference between rating downgrade announcements due to internal reasons for TBTF and non-TBTF banks

�Median Two-sample
t-test

Mann–Whitney
U test

� ACAR CAR (t-value) (Z-score)

[0; 0] −0.16% −0.20% −0.189 −0.218
[−5;−1] −1.08% 0.66% −0.514 −0.099
[+1;+5] −0.25% −1.72% −0.131 −0.463

Notes: This table shows the results for the short-term stock market reaction for the entire sample of 605 rating downgrade announcements
(Panel A), divided into downgrade announcements due to internal reasons (Panel B) and external reasons (Panel C). Rating downgrade
announcements due to internal reasons are further divided into TBTF (Panel D) and non-TBTF banks (Panel E). A bank is defined as TBTF if
it was among the three largest banks in its country of origin as measured by the total assets at the end of the year prior to the rating downgrade
announcement. The short-term event windows [−10;+10], [−5;+5], and [−1;+1], as well as the announcement day [0;0] are shown to
capture the market reaction surrounding the rating downgrade announcement. In addition, the [−5;−1] and [+1;+5] day event windows are
shown to account for potential information leakage prior to the announcement and to account for stock price adjustments following the official
announcement, respectively. The average and median cumulative abnormal returns (CAR) are shown in percentage and tested for significance
using the parametric, variance-change corrected standardized cross-section test introduced by Boehmer Musumeci and Poulsen (1991), the
BMP-test and the nonparametric rank test first introduced by Corrado (1989) and later refined by Corrado and Zivney (1992), the CZ-test. The
equality of means and medians of rating downgrade announcements due to internal for TBTF and non-TBTF banks are tested for statistical
significance using the two sample t-test and the Mann–Whitney U test (Panel F). *, **, and *** denote statistical significance at the 10%, 5%,
and 1% levels, respectively.

support that particularly debt and credit markets take TBTF considerations into
account.
The results for the stock and bond event study are a graphically illustrated in

Figure 4. The graphics show that stock as well as bond markets react to rating down-
grades, particularly if they are due to internal reasons. Furthermore, the difference
between TBTF and non-TBTF banks is persistent and in line with the observations
of the CDS market. Therefore, TBTF considerations appear to play an important role
in all three markets, whereby TBTF considerations are more prevalent in the CDS
and bond market than the stock market.

4.2 CDS Market Reaction to Rating Review Announcements

Rating changes are usually carefully deliberated by CRAs and their ratings are
supposed to look through the business cycle to ensure a certain degree of rating sta-
bility (Löffler 2004). This, however, raises concerns with regard to the timeliness of
credit rating changes. In this context, rating reviews allow CRAs to provide mar-
ket participants with more timely information with respect to the creditworthiness
of a firm, without resorting to direct rating changes (Boot, Milbourn, and Schmeits
2006).28 Therefore, in order to alleviate concerns with respect to the timeliness of
rating changes, we also look at the effect of rating review announcements on banks’
CDS spread changes.29

28. The three major CRAs, S&P, Moody’s, and Fitch use different terminologies to describe the rating
review process: S&P places a firm on “CreditWatch,” while Moody’s places a firm’s rating on “Watchlist,”
and Fitch on “Rating Watch.”

29. Prior research shows that CDS spreads widen following rating reviews for downgrade, analogous
to rating downgrades, with most studies finding that review announcements have a similar effect to actual



392 : MONEY, CREDIT AND BANKING

TABLE 8

Bond Market Reaction to Rating Downgrade Announcements

t-Test Wilcoxon
Event window Mean CABR Median CABR (t-value) (Z-score) N neg:pos

Panel A: All rating downgrade announcements
[−10;+10] −0.233% −0.033% −1.834* −1.468 524 267: 257
[−5;+5] −0.301% −0.070% −3.256*** −3.223*** 524 301: 223
[−1;+1] −0.218% −0.026% −3.528*** −2.923*** 524 286: 238
[0;0] −0.081% −0.013% −2.731*** −3.318*** 524 305: 219
[−5;−1] −0.149% 0.006% −2.346** 0.300 524 259: 265
[+1;+5] −0.071% −0.054% −1.028 −3.647*** 524 309: 215

Panel B: Rating downgrade announcements due to internal reasons

[−10;+10] −0.956% −0.171% −3.314*** −2.898*** 166 94: 72
[−5;+5] −0.796% −0.126% −3.831*** −3.189*** 166 100: 66
[−1;+1] −0.372% −0.027% −2.324** −1.794* 166 91: 75
[0;0] −0.054% −0.010% −0.952 −1.258 166 95: 71
[−5;−1] −0.369% 0.000% −2.370** −0.578 166 83: 83
[+1;+5] −0.373% −0.076% −3.068*** −2.318** 166 96: 70

Panel C: Rating downgrade announcements due to external reasons

[−10;+10] 0.102% 0.022% 0.807 0.226 358 173: 185
[−5;+5] −0.072% −0.048% −0.772 −1.700* 358 201: 157
[−1;+1] −0.146% −0.022% −2.850*** −2.292** 358 195: 163
[0;0] −0.094% −0.016% −2.703*** −3.191*** 358 210: 148
[−5;−1] −0.047% 0.014% −0.812 0.738 358 176: 182
[+1;+5] 0.069% −0.052% 0.835 −2.928*** 358 213: 145

Panel D: Rating downgrade announcements due to internal reasons TBTF banks

[−10;+10] −0.529% −0.178% −1.699* −1.880* 69 40: 29
[−5;+5] −0.318% 0.012% −1.321 −0.619 69 34: 35
[−1;+1] −0.045% −0.017% −0.576 −0.774 69 35: 34
[0;0] 0.030% −0.009% 0.982 0.182 69 39: 30
[−5;−1] −0.174% 0.084% −0.845 1.169 69 30: 39
[+1;+5] −0.174% −0.090% −2.048** −2.472** 69 43: 26

Panel E: Rating downgrade announcements due to internal reasons non-TBTF banks

[−10;+10] −1.259% −0.158% −2.863*** −2.208** 97 54: 43
[−5;+5] −1.135% −0.207% −3.688*** −3.449*** 97 66: 31
[−1;+1] −0.604% −0.027% −2.269** −1.668* 97 56: 41
[0;0] −0.114% −0.010% −1.208 −1.628 97 56: 41
[−5;−1] −0.507% −0.038% −2.283** −1.542 97 53: 44
[+1;+5] −0.514% −0.035% −2.594** −1.268 97 53: 44

Panel F: Difference between rating downgrade announcements due to internal reasons for TBTF and non-TBTF banks

�Median Two-sample
t-test

Mann–Whitney
U test

� ACAR CAR (t-value) (Z-score)

[−10;+10] 0.730% −0.020% 1.249 0.167
[−5;+5] 0.818% 0.219% 1.957* 2.117**

[−1;+1] 0.559% 0.010% 1.731* 0.623

(Continued)
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TABLE 8

(Continued)

Panel F: Difference between rating downgrade announcements due to internal reasons for TBTF and non-TBTF banks

�Median Two-sample
t-test

Mann–Whitney
U test

� ACAR CAR (t-value) (Z-score)

[0;0] 0.144% 0.001% 1.255 1.350
[−5;−1] 0.334% 0.122% 1.058 1.674*
[+1;+5] 0.340% −0.055% 1.381 −0.639

Notes: This table shows the results for the short-term bond market reaction for the entire sample of 524 rating downgrade announcements
(Panel A), divided into downgrade announcements due to internal reasons (Panel B) and external reasons (Panel C). Rating downgrade
announcements due to internal reasons are further divided into TBTF (Panel D) and non-TBTF banks (Panel E). A bank is defined as TBTF if
it was among the three largest banks in its country of origin as measured by the total assets at the end of the year prior to the rating downgrade
announcement. The short-term event windows [−10;+10], [−5;+5], and [−1;+1], as well as the announcement day [0;0] are shown to
capture the market reaction surrounding the rating downgrade announcement. In addition, the [−5;−1] and [+1;+5] day event windows
are shown to account for potential information leakage prior to the announcement and to account for stock price adjustments following the
official announcement, respectively. The average and median cumulative abnormal bond returns (CABR) are shown in percentage and tested
for significance using the parametric t-test, and the nonparametric Wilcoxon signed-rank test (Wilcoxon). The equality of means and medians
of rating downgrade announcements due to internal for TBTF and non-TBTF banks are tested for statistical significance using the two sample
t-test and the Mann–Whitney U test (Panel F). *, **, and *** denote statistical significance at the 10%, 5%, and 1% levels, respectively.

To obtain our sample for rating reviews, we start with the 1,029 rating review an-
nouncements that we collected from thewebsites of the threemajor CRAs and employ
the same selection procedure as described in Section 1.1. We focus on rating reviews
for downgrades, which leaves us with a final sample of 446 review announcements.
For the entire sample of rating reviews for downgrade, a significant widening of

banks’ CDS spreads can be observed (see Table A9 in the Online Appendix). Splitting
the sample into reviews for downgrade due to internal reasons) and external reasons
leads to similar results as for the respective rating downgrade announcements. Our
prior result that CDSmarket participants react differently to rating announcements at-
tributed to internal and external reasons is confirmed (see also Figure A3 in the Online
Appendix). The reaction to rating review for downgrade announcements, however, is
overall less pronounced than for actual downgrade announcements.

4.3 Alternative Methodologies and Model Specifications

We use multiple methodology modifications to further validate our results. As an
alternative to the CDS event study methodology described in Section 1.2, we use
benchmark adjusted CDS spread changes, an empirical set up that follows Hull, Pre-
descu, andWhite (2004), Jorion and Zhang (2007), and Norden (2017). This method-
ology adjusts the observed CDS spread changes by deducting the changes of a CDS
spread index of the same rating class as the bank’s initial rating using the equation:

ASCit = (
CDSi,t −CDSi,t−1

) − (It − It−1), (5)

rating downgrades (see, e.g., Hull et al., 2004; Norden andWeber, 2004; Galil and Soffer, 2011). For rating
reviews for upgrade, the results are ambiguous, with Hull et al. (2004) andNorden andWeber (2004) failing
to observe significant CDSmarket movements following rating reviews for upgrade, while Galil and Soffer
(2011) document that rating reviews for upgrade lead to a significant tightening of CDS spreads.
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Fig 4. Development of the Equity Returns and Bond Returns around Rating Downgrade Announcements.
Notes: This figure shows the average cumulative abnormal return (ACAR) and the average cumulative abnormal bond
return (ACABR) development in percentage for the sample of 156 events for the stock event study and 164 events for
the bond event study for rating downgrades attributed to internal reasons (Panel A) and 450 events for the stock event
study and 352 events for the bond event study for rating downgrades attributed to external reasons (Panel B) during the
[−10;+10] day event window surrounding the rating change announcement t = 0. Both samples are divided into the
ACAR and ACABR development for TBTF and non-TBTF banks. A bank is defined as TBTF if it was among the three
largest banks in its country of origin as measured by the total assets at the end of the year prior to the rating downgrade
announcement.

where ASCit is the adjusted CDS spread change of bank i on day t, CDSi,t is the
observed CDS spread of bank i on day t and It is the relevant CDS spread in-
dex for the rating class on day t.30 This methodology is well suited for internal

30. The daily CDS spread index corresponds to the equally weighted cross-sectional mean of all CDS
spreads for each of the six letter rating classes AAA/AA, A, BBB, BB, B, and CCC or below, and is
composed of the CDS spreads of all banks with available data through Thomson Reuters EOD and a long-
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reasons, as these rating announcements focus on one bank only, thereby avoiding
distortions in the benchmark index due to multiple banks being affected simultane-
ously, as often happens for external reasons. We therefore limit our examination to
rating downgrades due to internal reasons. The results are line with those described
in Section 3.31 We again document that for TBTF banks rating downgrade announce-
ments do not influence their CDS spreads, while the CDS spreads of non-TBTF banks
widen significantly.
In addition, we test whether our results hold when using subordinated CDS spreads

instead of senior ones. Even though, the 5-year tenor is the most liquid trading seg-
ment in the CDS market, traders and bank supervisors may also focus on information
contained in CDS spreads on subordinate bank debt given that they are more risk-
sensitive. We find that our results are consistent when using the 5-year subordinated
CDS, as we only observe a significant market reaction for non-TBTF banks but not
for TBTF ones.32

With respect to our regression models, for the sub-sample of internal rating
changes, we interact the TBTF variable with a set of other variables that are poten-
tial drivers of the observed CDS market reaction to test the robustness of the TBTF
variable. This analysis aims to determine whether TBTF considerations are the “true”
driver of the CDSmarket reaction to rating downgrades. To this end we interact TBTF
with the standardized variables BANKSIZE, RATING and LIQUIDITY, as well as the
variables, SOVEREIGN RISK and CDS TRADER. The variable BANKSIZE is defined
as the banks total assets in billion U.S. dollars at the end of the year prior to the rating
change and tests whether larger banks in general are more likely to be rescued.33 The
variable SOVEREIGN RISK is defined as GDP divided by total national debt of the
bank’s country of origin and captures the possibility that countries with high levels
of national debt may not be in a financial position to bail out a struggling bank. The
variable CDS TRADER is a binary variable equal to 1 if the bank was among the ac-
tive CDS traders based on quotes submitted by dealers in Bloomberg and accounts
for the possibility that large banks that are involved in the CDS market may try to
mitigate any adverse effects to their CDS spreads prior to the rating announcement.34

term issuer rating of either S&P, Moody’s, or Fitch, excluding the event firm. AAA and AA rated banks are
combined into one rating class, due to the small sample size of these firms. Our approach with respect to
the benchmark also implies that the benchmark for each event is composed of all banks that have a rating
by the CRA that announced the rating change (e.g., rating announcements by Moody’s are compared with
a benchmark consisting only of banks with a rating by Moody’s).

31. The results for market reaction using the benchmark model are shown in Table A8 in the Online
Appendix.

32. Given the limited data availability for subordinated CDS spreads, our sample for internal rating
changes is reduced from 242 to 95 observations. Table A10 in the Online Appendix provides the results
using the 5-year subordinated CDS.

33. BANKSIZE can be used as a variable in our regression analysis as we define TBTF to be banks that
are among the three largest banks in their country of origin in the year prior to the event. As a result, some
large financial institutions are not considered TBTF because they are smaller than other banks in their
country of origin, even though they may still be larger by assets than the three largest banks in another
country.

34. We standardized each variable by deducting the mean value and dividing by the standard deviation
of that variable. For binary variables, we only deducted the sample mean.
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The results show for all model specifications that the coefficient for TBTF is sta-
tistically significant, negative and large, indicating that TBTF considerations are the
actual driver behind the observed CDS market reactions (see Table A11 in the Online
Appendix). This further supports the notion that TBTF is the main driver of the CDS
market reaction to downgrade announcements and suggests that the reaction of CDS
market participants to rating downgrade announcements is driven to a large extent by
TBTF assumptions.

4.4 Changes in the Regulatory Environment

Following the recent financial crisis, bank regulation was tightened, especially for
large, international banks with a global footprint. On November 4, 2011 the Finan-
cial Stability Board (FSB) released a list of financial institutions whose failure would
lead to severe repercussion in the global financial system and disrupt the global econ-
omy, the so-called G-SIBs. The official acknowledgment of the existence of TBTF
institutions may have alleviated concerns around the threat that a failure of these in-
stitutions potentially pose for the global economy and hence, market discipline may
play a more prominent role again.35

We divide our examination period into two subperiods, one prior to the official
G-SIB announcement on November 4, 2011, the pre-G-SIB period, and one follow-
ing the official announcement, the post-G-SIB period. We focus our investigation on
the sample for internal reasons, which gives us a sample of 180 events in the pre-
G-SIB period and 62 events in the post-G-SIB period.36 It can be seen that CDS
spreads widen significantly during both periods (see Table A12 in the Online Ap-
pendix), even though the widening of CDS spreads is less pronounced during the
post-G-SIB period. For TBTF banks, no significant CDS market reaction can be ob-
served to rating downgrade announcements during both time periods. In contrast,
for non-TBTF banks, a significant widening of CDS spreads can be observed during
both investigation periods. Figure A5 in the Online Appendix graphically illustrates
the CDS spread development before and after the official G-SIB designation. It is
noteworthy that the CDS market reaction appears less pronounced during the period
following the official G-SIB designation, but there is no significant difference in the
CDS market reaction of non-TBTF banks between the pre- and post-G-SIB period.
The same observation is also made for TBTF banks. This suggests that there was no

35. We also split the sample into three different time periods: (i) from 2004 to 2007, (ii) from 2008
to 2009, and (iii) from 2010 to 2015 to test whether the results differ prior to the 2008 financial crisis,
crisis period and the post-crisis period. The difference between TBTF and non-TBTF banks is consistent
for all three time periods, but more pronounced during the crisis period (see also Figure A4 in the Online
Appendix).

36. Splitting the sample period results into the period prior to the leaked announcement of the
G-SIB list on November 30, 2009 by the Financial Times (Financial Times, 2009) and the period fol-
lowing the leaked announcements leads to qualitatively similar results with 146 events for the period prior
to the leaked list and 96 events following the leaked list. As a further robustness check, we control whether
the Dodd–Frank act had a significant impact on our results. However, the results are similar to the ones
reported.
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significant change in the market participants’ perception of the importance of TBTF
banks vis-à-vis non-TBTF banks during both periods.

5. CONCLUSION

We analyze the effect of credit rating changes on the CDS spreads of banks to test
whether rating changes are an appropriate channel through which market discipline
can be enforced. To this end, we construct a comprehensive sample of 1,081 credit
rating change announcements between 2004 and 2015 for an international sample of
financial institutions.
Our analyses show that credit rating downgrades are overall associated with a

large, significant widening of CDS spreads, while rating upgrades are associated
with only a small tightening of CDS spreads. However, by further dividing our sam-
ple into the reasons for the rating change announcements, we find that the widen-
ing of CDS spreads following rating downgrade announcements is entirely driven by
downgrades due to internal reasons, such as adverse changes in the operating per-
formance or capital structure of the bank. Rating changes due to external reasons,
such as changes in the economic environment, have almost no effect on banks’ CDS
spreads. In addition, even though a significant tightening of banks’ CDS spreads can
be observed surrounding rating upgrades, the effect is negligible compared to rating
downgrades.
We further examine whether the rating downgrades due to internal reasons actually

function as a proper channel for the enforcement of market discipline on financial in-
stitutions. Particularly for large banks, TBTF considerations may influence the reac-
tion of CDS market participants to rating downgrade announcements, as government
bailouts are anticipated if the financial position of these institutions deteriorates. In
line with this reasoning, we find that CDS spreads of TBTF banks show no reac-
tion to rating downgrade announcements. In contrast, non-TBTF banks experience a
significant widening of CDS spreads surrounding rating downgrades. Even after con-
trolling for other factors that potentially influence CDS spread changes, TBTF banks
still experience significantly smaller spread changes than non-TBTF banks. Similar
observations are also made for the stock and bond market. Therefore, TBTF banks
have limited incentives to curb excessive risk taking as market participants do not ap-
pear to penalize these banks through a widening of CDS spreads, even if the bank’s
credit rating is lowered. Simultaneously, TBTF banks have significant refinancing
and funding advantages over their non-TBTF peers.
These results provide evidence that for TBTF banks, rating downgrades are not an

appropriate mechanism through which market discipline can be enforced on these in-
stitutions, given market participants’ assumption of implicit government guarantees.
This shows the importance of regulatory discipline as the main tool for controlling the
risk taking of TBTF banks and raises the question whether markets can be expected
to effectively discipline large, globally interconnected financial institutions.
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